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Abstract

Distressed firms often raise liquidity by stripping collateral from syndicated-loan creditors
and pledging it to new lenders—an emerging practice known as “creditor-on-creditor vio-
lence.” We model this phenomenon. An insolvent firm needs liquidity to avoid bankruptcy
but cannot observe potential investors’ required returns. This information asymmetry leads
to inefficient bankruptcies in equilibrium. This inefficiency resembles debt overhang: eq-
uity holders negotiate selfishly, potentially blocking surplus-enhancing financing, to reduce
wealth transfers to existing creditors. By diverting collateral from existing creditors, equity
holders capture more surplus from financing, aligning incentives and improving efficiency.

Our theory explains why new debt contracts still permit creditor-on-creditor violence.
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1 Introduction

Revlon, a leading beauty company, was struggling financially in 2020. Revlon had substantial
secured term loan debt and declining sales. In May 2020, Revlon’s problems led to an inno-
vative debt restructuring. A coalition holding just over 50% of Revlon’s secured term loan
consented to amend their credit agreement. The amendment allowed Revlon to “dropdown”
the term loan collateral into a new subsidiary that was not covered by the credit agreement.
The coalition lent Revlon $910 million in new funds and rolled over $950 million of their old
term loan, receiving a new debt instrument secured by the newly available collateral. Thus,
Revlon raised $910 million in liquidity using this new financing and the participating coali-
tion maintained their secured priority. Crucially, the nonparticipating term loan holders,
who held just under 50% of the debt, lost their collateral rights in default. The excluded
investors suffered a massive loss: the secondary-market price of the loan fell from 80% to
28% of par value (Mugford and Gulick, 2022). While the transaction was fervently disputed
and litigated, it was ultimately upheld in court as valid (Ellis, Margolis, and Yeh, 2023).

Practitioners have divided views on these transactions, which have become increasingly
common in the last decade (Credit Sights, 2025). Lenders and other practitioners call this
“creditor-on-creditor violence.” They point out that many of these barely legal transactions
are quickly followed by bankruptcies (e.g., Revlon). These critics believe this trend is harm-
ful, eroding trust in the corporate borrowing system. Firms like Revlon euphemistically
call these restructurings liability management exercises (“LMEs”). They argue these re-
structurings are a beneficial way to increase liquidity and prevent bankruptcies. Supporting
the proponents’ view, Buccola and Nini (2024) study recent loan contracts and show that
lenders knowingly enable Revlon-style dropdown LMEs: “Contracts could adjust to prevent
dropdowns but did not.” Both before and after dropdowns became common, roughly half of
contracts enable them, suggesting that LMEs can create value.

To reconcile the conflicting views, we develop a model of how LMEs affect both ex-post

and ex-ante firm value. Our analysis shows that both critics and proponents of LMEs are



partially correct. On the one hand, LMEs increase the cost of secured debt, since creditors
anticipate possible future mistreatment. On the other hand, LMEs can prevent some costly
bankruptcies that traditional debt renegotiation could not avert. Thus, enabling LMEs in
debt contracts improves total surplus ex ante, in spite of higher borrowing costs.

Intuitively, when an insolvent firm requires liquidity to avoid a costly bankruptcy, a
standard debt-overhang problem (Myers, 1977) arises: equity holders do not internalize
the benefit of averting bankruptcy, since bankruptcy costs fall primarily on debt holders.
In principle, this problem could be resolved through efficient renegotiation between the
firm and its creditors. However, even in settings where a concentrated group of hedge
funds holds most of the term-loan debt, asymmetric information hinders such negotiations.
Because equity holders cannot observe creditors’ required returns, another form of debt
overhang arises: equity holders offer only limited compensation for new liquidity, risking
rejection when creditors’ required returns are high, because equity holders fail to internalize
the value destroyed by a breakdown in negotiations. We show that LMEs mitigate this
problem. By enabling equity holders to transfer value from existing creditors to new liquidity
providers, LMEs give equity holders more incentives to ensure successful financing. In this
way, LMEs reduce debt overhang by aligning equity’s interests more closely with firm value
maximization.

Our main contribution is to provide a theoretical formalization of this intuition. At the
outset of our three-period model, a firm issues a secured term loan. In the first period, the
firm chooses whether to enable LMEs in the debt contract. Competitive bank lenders price
the loan fairly, given rational expectations about the firm’s future behavior. In the second
period, there is a chance that a shock hits the firm, causing distress. A distressed firm is
insolvent and must raise additional liquidity. Otherwise, the firm must immediately file for
bankruptcy. If the firm raises liquidity, it gains a chance of avoiding bankruptcy; however,
in the third period, some firms that obtain financing still fail and enter bankruptcy. While

bankruptcy may create value in certain cases, we focus on firms for which bankruptcy entails



significant deadweight costs.! Accordingly, in most of our analysis, we assume that raising
liquidity is the efficient outcome, as it maximizes total ex-ante surplus.?

As in practice, we assume that the original bank lenders sell the distressed firm’s debt to
specialized investors such as hedge funds. While the firm could in principle approach outside
investors for liquidity, we prove that it is optimal to seek financing from its existing debt
holders. We make two key assumptions about these investors. First, providing liquidity to
distressed firms requires specialized expertise. The set of distressed-debt investors is therefore
different from the banks who invest in the first period, and they earn excess returns due to
their expertise. Heterogeneity in outside options implies that some investors require high
returns to supply liquidity. Second, each investor’s required return is private information.?
This informational asymmetry between investors and the distressed firm is the key friction
that prevents efficient renegotiation.

To begin our analysis, we consider a firm that bans LMEs in its debt contract. In the
resulting subgame-perfect equilibrium, equity holders make a take-it-or-leave-it offer to raise
liquidity from the existing debt holders (e.g., hedge funds).* Each investor privately observes
its own required return (or equivalently their funding costs) and forms rational expectations
about the strategies and types of other investors. In a subgame, investors’ simultaneous
accept-reject decisions constitute a Nash equilibrium. With simultaneous moves, a free-
rider problem arises: each investor has an incentive to withhold funding in the hope that
another investor will supply liquidity to avert a bankruptcy. However, unlike in widely-held-

bond restructurings, the small number of term-loan holders mitigates this problem: each

IFor example, Antill (2022) shows that agency conflicts in Chapter 11 bankruptcy lead to inefficient
liquidations and acquisitions that destroy 14% of firm value in expectation (see also Ayotte and Morrison
(2009)). Antill and Hunter (Forthcoming) show that indirect costs from lost customers amount to 12%-15%
of firm value in large public Chapter 11 cases. Antill (2024) shows that inefficiently high professional fees
destroy 16% of value in smaller Chapter 7 liquidations.

2In Subsection 4.4, we instead assume that raising liquidity is inefficient. We show that LMEs worsen
efficiency. This explains why 50% of firms choose to ban dropdowns (Buccola and Nini, 2024).

3In Internet Appendix G, we prove that our results hold under an alternative assumption: required returns
are zero, but hedge funds privately observe signals about the probability that raising liquidity prevents
bankruptcy.

4For tractability, we assume that equity holders have only a single opportunity to make an offer. This
timing reflects a realistic assumption that liquidity must be raised within a short time window.



investor faces a substantial probability of being pivotal if its few competitors demand high
returns. Moreover, while investors have a right to collateral in bankruptcy, they anticipate
that they could be undersecured in a bad state and suffer losses in bankruptcy. This provides
further incentives for ex post renegotiation.

Moving backward in time, equity holders anticipate how investors will respond to any
potential offer. Because they do not observe investors’ required returns, equity holders face
a tradeoff: offering a high return increases the likelihood of raising liquidity, whereas offering
a low return preserves more value for equity if investors’ required returns turn out to be low.
We show that equity holders optimally offer a low return ex post—risking deal failure—if and
only if leverage exceeds a threshold. This behavior resembles debt overhang: equity holders
underinvest in raising liquidity, setting a low interest rate and risking bankruptcy, because
part of the surplus from avoiding bankruptcy accrues to debt holders. This underinvestment
persists even when debt holders provide liquidity because of asymmetric information: equity
holders cannot observe investors’ required returns and therefore they cannot extract the
entire surplus.

Stepping further back to the first period, lenders charge a high interest rate because the
possibility of an ex-post inefficient bankruptcy depresses the price that hedge funds are will-
ing to pay for distressed debt. In this sense, equity holders suffer ex-ante from their ex-post
inability to raise liquidity. Our first result, therefore, is that asymmetric information prevents
distressed firms from efficiently renegotiating with debt holders to avoid bankruptcy.®

Next, we introduce LMEs by modifying the model that we just analyzed: if a majority of
investors agree to an LME, then investors who reject the offer forfeit their collateral rights.
This loss of collateral is a defining feature of most LMEs (e.g., Revlon), as we describe in
Section 2. Following the steps outlined above, we construct a subgame-perfect equilibrium
with LMEs. For any fixed return that equity holders offer on new liquidity, investors are

more willing to accept under an LME. The logic is straightforward: rejecting is costlier in an

®Note that this first result is similar to results in the literature (e.g., Giammarino (1989) and the “collateral
hangover” modeled in Donaldson, Gromb, and Piacentino (2021)); we discuss this below.



LME, since a rejecting investor receives zero recovery if the firm subsequently goes bankrupt
after the LME. Crucially, moving backward in time, we show that LMEs make equity holders
more willing to offer a return that guarantees investor acceptance. Intuitively, LMEs enable
equity holders to raise new liquidity by diverting collateral from the rejecting debt holders
to the accepting debt holders. This diversion makes equity holders internalize more of the
benefit of a successful deal with LMEs, so they are more willing to pay the necessary return to
guarantee success. In this way, LMEs mitigate the debt-overhang problem in renegotiation.
Stepping further back to period one, lenders charge a higher interest rate to compensate
for future collateral diversion. Importantly, however, this is merely a transfer: the overall
ex-ante surplus increases, as inefficient bankruptcies are avoided. For this reason, we prove
that equity holders optimally enable LMEs ex ante.

To ease exposition, we develop our baseline model with LMEs in the simplest possi-
ble setting. Section 3 presents the assumptions and Section 4 presents the main results.
Then, Section 5 shows the robustness of our main result and analyzes various extensions.
Specifically, in Subsections 5.3 to 5.6, we show that the main result—LMEs mitigate the
debt-overhang problem in renegotiation—is robust to a range of extensions: (i) allowing
for any finite number of investors, (ii) accommodating a wide class of distributions for re-
quired returns, (iii) permitting optimally designed mechanisms to elicit investors’ private
information, (iv) introducing non—debt-holding investors who can provide liquidity, (v) in-
troducing investors’ heterogeneous beliefs, and (vi) incorporating unsecured debt issued ex
ante to preserve collateral for raising liquidity in distress. Further, using various extensions
of the baseline model in Section 3, we highlight three additional results. First, in Subsection
5.1, we show that firms benefit ex ante by banning a specific type of “non-pro-rata” LME,
consistent with the empirical evidence in Buccola and Nini (2024). Second, in Subsection
5.2, we formalize how LMEs address a distinct friction from exit consents, a related device
used in bond restructurings, and we prove that firms can benefit from LMEs even when exit

consents are available. Third, in Subsection 5.7, using a dynamic tradeoff model with mini-



mal features, we show that the availability of LMEs increases optimal leverage by reducing
expected bankruptcy costs.

Finally, in Section 6, we incorporate LMEs into a continuous-time model of corporate
investment and liquidity management. Comparing the model solution with LMEs to the
solution with only traditional renegotiation, we show that LMEs reduce the risk of inefficient
renegotiation failure. By reducing expected default costs, LMEs increase ex-ante firm value,

leverage, and ex-post investment.

Contribution to the literature: The key novel results of our model are: (i) when asym-
metric information impedes debt renegotiation, LMEs align the ex-ante and ex-post incen-
tives of equity holders by transferring value to equity, thereby preventing inefficient bankrupt-
cies; and (ii) because LMEs reduce expected bankruptcy costs ex post, equity holders im-
prove ex-ante firm value by enabling LMEs ex ante, even when alternative debt renegotiation
mechanisms are available.

We contribute to a long literature on distressed debt renegotiation.® None of these
papers, however, study LMEs. From a theoretical perspective, our assumptions are clos-
est to Giammarino (1989), Detragiache and Garella (1996), and Donaldson, Gromb, and
Piacentino (2021), who show that distinct asymmetric-information frictions—regarding col-
lateral values, firm fundamentals, or borrower creditworthiness—can impede renegotiation.

In our institutional setting, asymmetric information is a more relevant friction than other

frictions.” For example, term loans are typically held by only a few parties, making the

6See, for example, Bulow and Shoven (1978); White (1980); Roe (1987); Hart and Moore (1988); Gi-
ammarino (1989); Gertner and Scharfstein (1991); Aghion and Bolton (1992); Rajan (1992); Kahan and
Tuckman (1993); Aghion, Dewatripont, and Rey (1994); Hart and Moore (1994); Berglof and Von Thadden
(1994); Chemmanur and Fulghieri (1994); Hart and Moore (1995); Bernardo and Talley (1996); Bolton and
Scharfstein (1996); Detragiache and Garella (1996); Padilla and Pagano (1997); Mella-Barral and Perraudin
(1997); Hart and Moore (1998); Bolton and Freixas (2000); Detragiache, Garella, and Guiso (2000); Fan
and Sundaresan (2000); Hubert and Schéfer (2002); Carletti (2004); Hege and Mella-Barral (2005); Car-
letti, Cerasi, and Daltung (2007); Hackbarth, Hennessy, and Leland (2007); Garleanu and Zwiebel (2009);
Von Thadden, Berglof, and Roland (2010); Bannier (2010); Bolton and Oehmke (2011, 2015); Donaldson
et al. (2020); Glode and Opp (2023).

7Asymmetric information is a relevant friction in many corporate finance settings: see, for example,
Grenadier and Malenko (2011); Malenko and Tsoy (2025a).



holdout problem far less acute than in bond restructurings. Likewise, distressed term-loan
borrowers avoid default by promising future cash flows to debt holders, which is inconsistent
with a common incomplete-contracts assumption that future cash flows are not contractable
(Bolton and Scharfstein, 1996; Hart and Moore, 1998). From a practical perspective, our
setting is closely related to the literature on exit consents in bond restructurings (Gertner
and Scharfstein, 1991; Kahan and Tuckman, 1993; Bernardo and Talley, 1996; Hege and
Mella-Barral, 2005; Donaldson et al., 2020). Like LMEs, exit consents allow firms to trans-
fer value away from creditors who refuse to participate in a restructuring. Yet there are
two important differences. First, exit consents apply to bond restructurings, whereas LMEs
are predominantly used to strip collateral from term loans through a novel legal innovation.
Second, exit consents address a holdout problem relevant in bond markets, while LMEs
mitigate a different friction that arises in term loans—asymmetric information about debt
holders’ required returns. In this sense, which we formalize in Subsection 5.2, our results on
the role of LMEs in promoting efficiency are novel.

We also contribute to a long literature studying how debt contract features can mitigate
debt overhang ex post.® Again, none of these papers study LMEs. We do not claim that
LMEs are the only solution to the debt overhang problem that arises in debt renegotiation.
Rather, we show that LMEs constitute an additional tool that firms have recently employed
in practice to complement existing mechanisms—such as maturity choices, covenant design,
unsecured debt, the choice between bonds and bank debt, credit lines, and DIP financing in
bankruptcy. We formally compare LMEs to unsecured debt and bonds in Section 5,? and in

Section 4, we discuss their relation to other similar contractual tools.

8See, for example, Detragiache, Garella, and Guiso (2000); Bris and Welch (2005); Hackbarth and Mauer
(2012); Rampini and Viswanathan (2013); Brunnermeier and Oehmke (2013); Diamond and He (2014);
Acharya, Almeida, Ippolito, and Perez (2014); Morellec, Valta, and Zhdanov (2015); Della Seta, Morellec,
and Zucchi (2020); Donaldson, Gromb, and Piacentino (2020); Rampini and Viswanathan (2020); Malenko
and Tsoy (2025b); Hu and Varas (2025); Donaldson, Koont, Piacentino, and Vanasco (2025); Donaldson,
Gromb, and Piacentino (2025).

9Theories such as Donaldson, Gromb, and Piacentino (2020, 2025); Donaldson, Koont, Piacentino, and
Vanasco (2025) emphasize the role of secured debt in preventing dilution and mitigating underinvestment.
In Subsection 5.4, we model similar forces and show how secured debt with an LME option can create
additional value by mitigating an asymmetric information friction that arises in debt renegotiation.



Our continuous-time model in Section 6 contributes to a theory literature studying how
the resolution of financial distress ex post impacts ex ante firm policies.' We make a novel
contribution to this literature by showing how LMEs impact capital structure, investment,
and liquidity management.

Finally, we contribute to the recent law and finance literature on LMEs (Dick, 2021;
Ayotte and Scully, 2021; Buccola, 2023a,b; Ayotte and Badawi, 2023; Baird, 2023; Buccola
and Nini, 2024; Badawi, Buccola, and Nini, 2024; Buccola and Kahan, 2025; McKinley,
2024; Ivashina and Vallee, 2025). Several of these papers suggest informally that LMEs
may alleviate debt overhang or mitigate holdout problems for the rare term loans that lack
concentrated ownership.

However, none of these papers develop a formal model of how LMEs can create value
ex ante, which is our key contribution.!! More broadly, we are the first to formally analyze
how aggressive debt-renegotiation tactics can generate value ex ante by resolving bargaining

frictions in the renegotiation of a term loan held by a small number of creditors.'?

10See, for example, Morellec (2001); Lambrecht (2001); Frangois and Morellec (2004); Hackbarth, Hennessy,
and Leland (2007); Geelen (2019); Antill and Grenadier (2019); Zhong (2021); Hu, Varas, and Ying (2021);
Hartman-Glaser, Mayer, and Milbradt (2025); Antill and Clayton (2025).

"Tn an appendix of an undistributed contemporaneous working paper, McKinley (2024) extends Donald-
son, Gromb, and Piacentino (2020) and models LMEs as a reduction in the initial debt outstanding due
to a reduction in debt capacity. This reduction reduces expected deadweight losses from bankruptcy and
improves efficiency. We differ in at least two important ways: (1) The assumption that atomistic creditors
face a holdout problem makes McKinley (2024) closer to a model of exit consents in bond restructurings, as
in Donaldson, Gromb, and Piacentino (2020). In contrast, we show how LMEs, which target term-loan debt,
solve a different friction that arises even when a few hedge funds hold most of the term loan. (2) Rather than
explicitly assuming that LMEs reduce initial debt outstanding, we model how LMEs endogenously solve an
ex-post renegotiation friction and how this in turn changes the ex-ante size and split of firm value.

12 Ayotte and Badawi (2023) conjecture that contracts are imperfect and evolving and contracting parties
gradually learn how to permit more activity without worsening an underlying managerial agency conflict.
They capture this with a genetic algorithm and show that even when LMEs are a value destroying flaw, they
are a necessary part of learning to contract. We complement their work by showing how a more traditional
economic model with rational expectations can explain the continued use of contracts that allow for LMEs.
Huang, Lewellen, and Wang (2024) study creditor coalitions.



2 Institutional Detalils

In this section, we describe the institutional details that motivate our model assumptions.

We provide further details in Internet Appendix J.

2.1 Liability management exercise mechanics

We model liability management exercises (LMEs), transactions defined by a legal innovation
that transfers collateral from existing term loans to newly issued debt. LMEs alter the
contractual rights of secured debt holders. Unlike unsecured debt, secured debt is explicitly
backed by collateral, either a firm’s specific asset or all of its assets. Outside of bankruptcy,
secured lenders may seize collateral upon default (e.g., through foreclosure). If the collateral
is sold, first-lien secured lenders are repaid from the sale proceeds before any other creditor.
In bankruptcy, a plan can only be confirmed if secured lenders either receive full repayment
or recover the value of their collateral. Thus, both inside and outside of bankruptcy, first-lien
secured debt enjoys the highest priority in a firm’s capital structure.'?

The defining feature of an LME is that it strips existing secured debt of its highest-
priority status (Dick, 2021; Ayotte and Scully, 2021; Buccola, 2023b). The firm issues a new
security that “cuts in line” and gains priority over the existing first-lien secured debt, which
previously held the strongest claim to collateral. This process is known as priming. Priming
is typically accomplished through two novel legal maneuvers: the dropdown and the uptier.

Both rely on creative interpretations of credit agreements—the contracts that govern the

rights of debt holders.

2.1.1 Dropdowns

In a dropdown, the firm transfers collateral to a subsidiary that is not bound by the exist-
ing credit agreement. The subsidiary can then issue new debt secured by the transferred

collateral, thereby priming the original secured debt.

I3For further details, see §9-615 of the Uniform Commercial Code and 11 U.S.C. §1129(b)(2)(A).



J. Crew executed the first dropdown in 2017 (Ayotte and Scully, 2021; Buccola and Nini,
2024; Ivashina and Vallee, 2025). The transaction unfolded in three steps. First, J. Crew
offered partial early repayment—a form of seniority—to any term loan holder willing to
support an amendment to the credit agreement. According to the credit agreement, such
an amendment required approval from 50% of term loan holders; 88% accepted the payment
and voted in favor. Second, the amendment authorized J. Crew to transfer $347 million
of collateral to a new subsidiary not bound by the original agreement. Finally, the new
subsidiary issued debt secured by the transferred collateral, thereby priming the original
loan.

While each new dropdown differs in its details, most follow the broad structure of J.
Crew’s LME (Buccola and Nini, 2024). Crucially, dropdowns typically require some level of

4 Many firms—for example, Revlon—obtain this

consent from existing term loan holders.
consent by allowing supportive lenders to exchange their old debt for the newly issued debt.
If at least 50% of holders agree, the consenting lenders retain a claim on the firm’s collateral,

while the dissenting lenders lose theirs.

2.1.2 Uptiers

In an uptier, the credit agreement is amended to permit the issuance of new priming debt.
Many agreements allow such an amendment if, and only if, at least 50% of existing debt
holders consent (Buccola and Nini, 2024; Badawi, Buccola, and Nini, 2024).

Serta Simmons executed the first uptier in 2020 (Ayotte and Scully, 2021; Buccola, 2023a;
Buccola and Nini, 2024). Subsequent transactions—such as those by Trimark and Boardrid-
ers—have closely followed this template. First, the firm assembles a coalition holding more

than 50% of the existing secured debt. Second, it offers the coalition new debt that primes

4Some credit agreements like J. Crew’s allow for limited collateral transfers without lender consent
(Ivashina and Vallee, 2025). In theory, these firms could conduct a dropdown with no consent from term
loan holders. However, in practice, many firms executing a dropdown follow J. Crew’s strategy and coerce
a majority of term loan holders to amend the agreement to allow for a larger collateral transfer. See, for
example, Revlon’s dropdown and Envision Healthcare’s dropdown (Buccola, 2023a).

10



the existing debt and permits them to exchange their old claims for the new priming debt.
In return, the coalition consents to amend the credit agreement, thereby authorizing the
priming debt. As a result, the coalition retains the strongest claim on the collateral through

ownership of the new debt, while nonparticipating lenders lose their priority.

2.1.3 Exclusive versus nonexclusive LMEs

In some LMEs, all term loan holders are offered the opportunity to participate. In these
cases, e.g., Revlon and J. Crew, only those who decline are primed by the new secured debt
without compensation.

In contrast, other LMEs extend participation only to a handpicked subset of lenders.
This coalition is deliberately chosen to hold more than 50% of the outstanding term loan
debt, giving it the power to amend the credit agreement without support from the excluded
minority. Such transactions are known as “exclusive” or “non-pro-rata” LMEs. Market
observers widely view uptiers as far more likely than dropdowns to be structured in this

exclusive manner. 15

2.2 Unlike exit consents, LMEs target term loans

Exit consents refer to a type of bond exchange offer in which holders who wish to swap their
existing bonds for new ones must also consent to an amendment of the original indenture
(Buccola, 2023a). If the amendment receives sufficient support, it strips away covenants that
previously protected the old bonds. LMEs share similarities with exit consents, a technique
used in bond restructurings for decades (Gertner and Scharfstein, 1991; Kahan and Tuckman,
1993; Donaldson et al., 2020). Importantly, unlike exit consents, LMEs transfer collateral
away from term loans.

Some practitioners use the term LME specifically to refer to a transaction that transfers

collateral away from a loan (S&P Global, 2024). Others adopt a broader definition that

15For example, Buccola and Nini (2024) refer to uptiers as “non-pro-rata uptiers” and write “the non-pro-
rata character of uptiers, in contrast to dropdowns, might similarly produce distinctive efficiency properties.”

11



also includes the priming of secured notes (Melveny, 2022; Buccola, 2023a). Even under this
broader definition, however, the vast majority of LMEs target term loans (Credit Sights,
2025; Badawi, Buccola, and Nini, 2024). LMEs are therefore novel in that they transfer
collateral away from secured term loans. According to Credit Sights (2025), the first LME

occurred in 2014, with activity surging beginning in 2020.

2.2.1 In LMEs, a few hedge funds own most of the term loan

LMEs usually target a type of secured syndicated term loan known as an institutional term
loan. Although these loans are often arranged by banks, they are quickly sold to other
investors in an active secondary market (Badawi, Buccola, and Nini, 2024; Blickle et al.,
2020). Even after trading in the secondary market, ownership of institutional term loans
remains highly concentrated. Using a dataset of loan trades, Giannetti and Meisenzahl
(2021) find that, on average, ten debtholders hold 80% of a loan. Ownership becomes even
more concentrated when firms enter distress: it is common for a majority of a distressed
loan to be held by just a handful of hedge funds. Giannetti and Meisenzahl (2021) show that
ownership concentration spikes as the borrower’s credit quality declines. This is because
CLOs sell distressed loans and hedge funds buy them.

Consider, for example, the 2023 LME conducted by Robertshaw. At the time of its LME,
four asset managers held 76% of its term loan (McColm, Bolin, and Mengden, 2023; U.S.
Bankruptcy Court for S.D. Texas, 2024). Similarly, by the time Neiman Marcus filed for
bankruptcy, three asset managers owned 74% of its term loan.'® We provide other examples

in Internet Appendix J.

2.2.2 Exit consents and LMEs address distinct economic frictions

A long theoretical literature shows that exit consents address the following free-rider problem

in bond restructurings (Gertner and Scharfstein, 1991; Kahan and Tuckman, 1993; Donaldson

16See entry 146 of the docket for the Neiman Marcus bankruptcy: https://cases.stretto.com/public/
X064/10214/PLEADINGS/1021405082080000000011 . pdf.
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et al., 2020). Consider a bond exchange in which each bondholder may swap an old bond for
a new one at a haircut to (discount of) face value. If all bondholders accept, the reduction
in face value reduces the firm’s default probability. But when each holder owns only a tiny
fraction of the total debt, any single decision has no meaningful effect on default risk. Thus,
if a bondholder expects others to accept the offer, thereby reducing default risk, she has
an incentive to free ride by keeping her full face value. When every bondholder shares this
incentive, the restructuring is undermined. Exit consents address this problem by punishing
free riders.

While the free-rider problem is relevant for bonds, where ownership is dispersed, it is far
less significant for term loans, where ownership is concentrated, as discussed above. LMEs
therefore address a friction distinct from the free-rider problem emphasized in earlier work
on exit consents. This paper makes a novel contribution by showing that LMEs can facilitate
renegotiation in the presence of information asymmetry—a friction that remains important
even under concentrated ownership and would otherwise block efficient renegotiation. We

formalize this distinction between exit consents and LMEs in Subsection 5.2.

2.3 Some distressed firms avert bankruptcy with LME liquidity

Practitioners generally agree that LMEs are primarily used for two purposes: raising new lig-
uidity and reducing outstanding debt (Global Restructuring Review, 2025; Quinn Emanuel,
2025). Some LMEs reduce debt outstanding when participating borrowers exchange their
primed debt for new debt at an exchange rate that implies a haircut. For example, in the
Serta Simmons uptier, debtholders exchanged each dollar of old debt for 74 cents of new
debt (King and Spalding, 2022). More commonly, the objective of an LME is to raise lig-
uidity with participating creditors injecting new funds as part of the deal. Buccola (2023b)
emphasizes this liquidity motive: “the aim is to secure liquidity for the company without

having to resort to Chapter 11.” Accordingly, we focus on the role of LMEs in providing

13



liquidity, though in our model LMEs can also endogenously reduce outstanding debt.'”

According to a study of 38 LMEs by S&P Global, 37% of firms subsequently filed for
bankruptcy shortly after the transaction (S&P Global, 2024). This rate is far above the
baseline frequency of bankruptcy filings, indicating that LMEs are typically undertaken by
highly distressed firms. We therefore assume in our model that the distressed firm seeking
liquidity is insolvent. At the same time, the same statistic implies that 63% of firms avoided
bankruptcy following an LME. This motivates our assumption that many distressed firms

can avert bankruptcy by raising liquidity through an LME, but not all of them succeed.

2.4 LMEs are a new and ongoing phenomenon

Before J. Crew’s LME, most term loan holders likely did not believe such transactions were
possible (Ayotte and Scully, 2021). In this sense, early LMEs occurred under debt contracts
that did not intentionally permit them. These transactions often triggered litigation, but
courts generally upheld their validity. As Buccola and Nini (2024) observe, “the legality of
a generic dropdown has not been seriously questioned.”!®

However, once investors realized that LMEs were possible, they could have introduced
contractual provisions to block them. As Ayotte and Scully (2021) note, “after the fact, it
is obvious that J. Crew’s lenders could have stopped this specific maneuver with a simple
change to the contract. Indeed, some subsequent loan agreements did exactly that.”

Surprisingly, however, roughly half of loan contracts still permit dropdowns. Buccola
and Nini (2024) study a large sample of loans issued after LMEs became common to assess
whether contract terms adapted. They find that while new loans generally continue to allow

nonexclusive dropdowns, they explicitly prohibit exclusive uptiers:

“Loans originated after the Serta transaction became much more likely to block

uptier transactions, which suggests that loan contracts can adjust rapidly to cur-

1"The extent of the endogenous debt reduction depends on the willingness of the debt holders to provide
liquidity on subsidized terms that imply a haircut.
18Some courts have invalidated certain uptiers (e.g., Serta Simmons), see Internet Appendix J for details.
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tail borrowers’ flexibility. Conversely, the frequency of loans susceptible to a
dropdown transaction changed little after the J. Crew transaction, which sug-
gests that giving borrowers flexibility to repledge collateral may be valuable...

Contracts could adjust to prevent dropdowns but did not.”

Buccola and Nini (2024) conclude from this evidence that the possibility of a dropdown must
create value ex ante.!® This is precisely what we show in our model. Moreover, we prove in

an extension that firms benefit from banning uptiers.

2.5 DMotivating our model assumptions using institutional facts

Together, these facts motivate our main assumptions. First, we assume distressed, insol-
vent firms use LMEs to raise liquidity, which sometimes avert bankruptcy (Subsection 2.3).
Second, we assume that conducting an LME requires majority consent from existing term
loan holders to transfer collateral, so the firm approaches these lenders to raise liquidity
(Subsection 2.1). Third, we assume that the firm negotiates with a small number of hedge
funds that own the term loan debt (Subsection 2.2). Given this ownership concentration, we
do not assume a classical holdout problem in which no individual lender is pivotal. Instead,
we focus on a different friction—information asymmetry. Finally, our main results explain
why contracts allow nonexclusive LMEs, while an extension shows why firms optimally ban

exclusive LMEs (Subsection 2.4).

3 Baseline Model

In this section, we describe the assumptions of our baseline model.

9There are alternative explanations of these facts, which we discuss in Internet Appendix J.
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3.1 Model setup

3.1.1 Timing, project payoffs, and debt financing

There are three periods: ¢t = 0,1,2. There is no time discounting. At date 0, the firm pays
a startup cost Iy to launch a positive net present value (NPV) project. To raise I, the firm
issues secured debt. At date 1, there are two possible states of the world: a good state and a
distress state. With probability 1 — p;, the state is good and the project’s payoff is C* > I.
With probability p;, the firm is in distress. In distress, the firm requires a liquidity injection
of I;. Absent a liquidity injection, the firm defaults on its secured debt and files for a costly
bankruptcy, producing a low payoff C* < I,. A liquidity injection allows the distressed firm
to survive another period. However, its value at date 2 is still random. With probability
1 — po, the project yields a high payoff C* at date 2. With probability ps, the firm files for
bankruptcy in spite of the liquidity injection, producing a low payoff C*. The parameters
Iy, CH CF py,po, I are exogenous. Figure 1 illustrates the model timeline.

The date-0 debt contract promises an endogenous payment K, which debt holders receive
if the project’s final payoff is C*!. As equity holders are protected by limited liability, debt
holders receive only C'* in bankruptcy.?’

The date-0 loan is secured and therefore senior to any new date-1 debt financing unless
an LME occurs (Subsection 2.1).>! At date 0, the firm also chooses whether to ban or allow
LMEs (Subsection 2.4). The date-0 loan is priced by perfectly competitive banks. Formally,

Ky is set so that date-0 lenders earn zero expected profit.

3.1.2 Distress and insolvency

Once the firm is in distress at date 1, only specialized hedge funds are willing to purchase

the firm’s debt from original debt holders (banks). For simplicity, we assume that there are

20Tn this sense, the debt is undersecured. However, the debt could be interpreted as fully secured in the
initial state, and in distress the collateral value falls.
21See Subsection 5.4 for an extension that allows for both secured and unsecured debt.
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two hedge funds, each of which acquires half of the firm’s debt.?? To ease exposition, we
assume that hedge funds purchase the distressed firm’s debt before privately observing their
funding costs, which we introduce later.

In our baseline model, to raise liquidity at date 1, equity holders must approach the same
hedge funds that have acquired the debt.?® In Subsection 5.3, we prove that this assumption
is without loss of generality: equity holders optimally choose to raise liquidity from existing
debt holders even when other investors are available.?* Because the firm raises liquidity
by negotiating with its existing debt holders, we refer to this process as a ‘renegotiation.’
Throughout, we use the terms ‘debt holder,” ‘hedge fund,” and ‘investor’ interchangeably.

Motivated by Subsection 2.3, we assume that the distressed firm is insolvent at date 1:
Condition 1. p,CF + (1 — p)CH < Iy + I .

The left side is the date-1 value of the distressed firm’s expected cash flow if it receives

a liquidity injection. Throughout Sections 3 - 4, we assume that Condition 1 holds.

3.1.3 Renegotiation under asymmetric information about investor costs

At date 1, if the firm is in distress, equity holders make a take-it-or-leave-it renegotiation
offer to the two hedge funds.?® In this renegotiation, equity holders propose a total payment,
K, in exchange for a total liquidity injection, I;. We allow the endogenous offer K; to be
less than I, reflecting either (i) a below-market interest rate on the injected funds Iy, (ii) a
haircut on the previously promised debt payment, or (iii) both. If the renegotiation succeeds

and the firm avoids bankruptcy, equity holders receive the residual value C — K; — K,.26

22Subsection 5.5 shows that our results hold for any finite number of debt investors.

23This is a realistic assumption for LMEs: the firm must obtain consent from one of the two term-loan
holders to conduct an LME (Subsection 2.1). Absent an LME, the firm could, in principle, raise liquidity
from outside investors who do not hold the debt.

24Intuitively, injecting liquidity into an insolvent firm subsidizes existing debt holders by reducing the risk
of a bankruptcy that would leave them impaired. For this reason, debt holders are willing to accept a lower
return in exchange for providing new liquidity. Relatedly, an investor who injects liquidity would benefit
from also purchasing the debt and thereby internalizing this subsidy.

25Note that if the firm is not in distress at date 1, equity holders receive C* — K.

26Formally, we assume that C7 > Ky + K; and CH > K;. Further, we impose a condition later that
implies that C* < Ky and CF < Ky + K.
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In a successful renegotiation, the participating investors jointly inject the funds I; needed
to avoid bankruptcy. Both investors simultaneously decide whether to participate. If both
participate, each injects I;/2 and receives K;/2. If only one participates, it injects the full
I; and receives K. If neither participates, the firm files for bankruptcy. Our main results
are robust to alternative deal structures. In Subsection 5.5, we demonstrate that the same
results hold when liquidity is raised through an optimally designed mechanism.

We assume that distressed debt investing is not perfectly competitive: some hedge funds
require a positive expected return.?” Specifically, investor ¢ incurs a ‘proportional cost’ 6;
for each dollar injected into the firm. This can be interpreted as either (i) the opportunity
cost—the positive return the investor requires for forgoing an alternative deal—or (ii) the
investor’s cost of capital. Accordingly, if investor ¢ provides all of the liquidity I;, then
investor ¢ incurs a total cost of I;(1 + 6;); if both investors participate, investor i pays
L(1+6;)/2 to inject I,/2.

Crucially, investor ¢’s realization of ; is private information. Each investor ¢ = a, b draws
0; independently from the same binary distribution. For simplicity, we assume 6; € {0,6}
with 6 > 0. All results continue to hold if §; is drawn from an arbitrary distribution subject to
certain technical conditions (see Subsection 5.5). Let ¢ denote the probability that investor
i has a high cost: ¢ = P(6; = 6), which implies P(6; = 0) =1 — q.

The key friction in our model is the asymmetric information regarding investors’ funding
costs. Equity holders make their renegotiation offer K; without observing {6,,6,}. Impor-
tantly, we show that this information asymmetry leads to renegotiation failure in equilibrium,
even when renegotiation increases surplus, and is thus efficient, in all states of the world.

The assumptions about funding costs and information asymmetry are consistent with
empirical evidence that expected returns vary across hedge funds by at least 11 percentage
points annually (Bali, Brown, and Caglayan, 2012). If expected returns vary, required re-

turns should vary as well. Moreover, it is reasonable to view required returns as private

27See Bali, Brown, and Caglayan (2012); Eckbo, Li, and Wang (2023).
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information.?® Accordingly, we view our assumptions regarding 6; as realistic. Nonethe-
less, Internet Appendix G shows that our results also hold under an alternative assumption:
hedge funds privately observe signals about the probability p, that a successful renegotiation
is followed by bankruptcy. Thus, our results are robust as long as hedge funds are privately

informed about their interest in the transaction, even when required returns are zero.

3.1.4 Initial contract choice: traditional renegotiation vs LMEs

At date 0, equity holders decide whether to enable LMEs in the debt contract. Without
LMEs, only “traditional” renegotiation is possible. In a traditional renegotiation, an investor
who rejects the renegotiation offer receives C/2 if the firm files for bankruptcy or Kg/2
otherwise under the original contract. An investor who accepts the renegotiation offer pays
I, (14 6;)/n to inject I;/n, where n € {1,2} is the number of investors accepting the deal,
and then receives C'*/2 in bankruptcy or Ky/2 + K /n otherwise.

Alternatively, equity holders may enable LMEs. An LME works exactly the same as a
traditional renegotiation with one key exception: if one investor accepts the offer while the
other rejects (n = 1), the rejecting investor forfeits their right to any bankruptcy payment.
Specifically, if one and only one investor accepts the offer and thus injects liquidity, the
accepting investor receives C' while the rejecting investor receives 0 in bankruptcy. If both

investors accept the offer, both receive C*/2 in bankruptcy.

3.2 Investor payoffs and subgame-perfect renegotiation strategies

We now formalize the payoffs that investors receive from accepting or rejecting a renegotia-
tion offer at date 1. We assume that investor strategies are subgame perfect: in any subgame
following an offer K, the investor responses comprise a Nash equilibrium. We now describe

this post-offer Nash equilibrium under traditional renegotiation and LMEs. In Section 4, we

28FEach hedge fund i has an incentive to pretend its 6; is high to justify demanding a high return. However,
f; cannot be communicated credibly. For example, even if a hedge fund could reveal a term sheet for an
alternative potential deal, there is no way to communicate the probability of successful closing. Thus, it is
cheap talk for a hedge fund to claim that its 6; is high.
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formalize our equilibrium concept for the entire game, including the equity holders’ choice

of K; that anticipates these investor responses.

3.2.1 Post-offer date-1 subgame with traditional renegotiation

Consider a subgame in which equity holders promised K at ¢ = 0, the firm entered distress
at t = 1, and equity holders made a renegotiation offer K;. Investor ¢ observes their cost
0; and the renegotiation offer K, and forms a rational expectation f’ijad of the probability
that the other investor, j, accepts the offer. Investor i’s decision to accept or reject the offer
K1 must be optimal in any such subgame, given the expectation lgjﬁad. Conditional on being

in distress, investor 7’s expected payoff from accepting the offer is

RIrad 9»—C—L 1— K-ct 1— il 1 —po) Ky — I (1 + 6 1
accept( Z>_ + ( pQ) + 9 [( pQ) 1 1( + Z)] : ( )

2 2

time-0 debt value increase

N

~
expected capital gains from new debt

The first term captures investor i’s share of the firm’s value in bankruptcy, which is the
value of their debt absent a liquidity injection. By injecting liquidity, investor ¢ captures an
expected appreciation of their date-0 debt holding (the first underbraced term) and a return
associated with their new liquidity provision (the second underbraced term). The latter
(underbraced) term accounts for the possibility that investor 7 is the sole liquidity provider,
as well as the possibility of two liquidity providers.?

Similarly, investor i’s expected payoff from rejecting an offer is

CL . K* — CL
Rt =5+ B =t5— )

reject 2

(. J

~
time-0 debt value increase

where the underbraced term captures the (expected) capital gains from their date-0 debt

holdings if the other investor accepts the offer. Investor ¢ accepts the offer if and only if

RTrad (61 ) 2 RTrad (3)

accept reject

291f the other investor provides no liquidity, which occurs with probability (1 —ﬁ;ﬁad), investor ¢’s expected
net payoff from injecting liquidity is [(1—p2) K1 —I1 (1+6;)]. If the other investor also provides liquidity, which
occurs with probability P™d, investor i’s net payoff from injecting liquidity is [(1 — p2) K1 — I1(1 + ;)] /2.
Summing these two terms yields the second underbraced term.
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From the perspective of investor ¢, the probability that investor j injects liquidity, f’frad, is

accept reject

j:v)]Trad —P (RTrad (8]) Z RTrad > ) (4)

In words, ]Sijad is the probability that investor j’s privately observed cost 6; leads them to
accept the offer. By symmetry, we have PTrad = ]%-Trad, which we denote by P4 (k).
Finally, for a given offer K; and associated acceptance probability ﬁﬂad(K 1) defined by

(1) to (4), we can calculate the probability of a successful renegotiation as:*"

ATrad(Kl) —1_ (1 N ﬁTrad(Kl))2' (5>

In summary, for a given date-1 traditional renegotiation offer K;, the subgame-perfect in-

vestor responses are described by (1) to (5).

3.2.2 Post-offer date-1 subgame with LMEs

We define investor payoffs with LMEs in the same way as before, with one exception: if one
investor accepts an LME and the other rejects, and the firm subsequently files for bankruptcy,
then the accepting investor has seniority over the rejecting investor, thus receiving the entire
payoff C* in bankruptcy. This assumption directly captures the definition of an LME:
nonparticipating secured debt holders lose their claim to collateral in bankruptcy (Subsection
2.1).

Let ﬁjLME denote the probability that investor j with a privately observed funding cost 0,

accepts the liquidity-injection LME offer. Formally, with an LME offer, an investor’s payoff

30The equality follows from the fact that a renegotiation succeeds unless both investors reject, which occurs
with probability (1 — PT4)2 gince 6, and 6 are independent.
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from accepting the offer becomes

CL K+ _ L PLME
Rgcl\é%;t(el) = 7—'— (1 —]92)0T + (]_— J2 ) [(1—]?2)}(1 —]1(]_"‘01)]
time-0 debt;;lue increase expected capital ;;ns from new debt .
DLME cr
+ (1- P )P27 : (6)

J/

TV
benefit of priming
non-participating investor

Equation (6) is the same as (1) under traditional renegotiation, except that investor i receives
the entire expected bankruptcy payoff p,CF if the other investor rejects. Investor i’s expected

payoff from rejecting an offer is:

CL . CL . K* — CL
LME __ LME LME 0
Rreject - 9 - f)] P2 2 + f)g (1 - pQ) 9 (7)
———— N — v
cost of not participating benefit of not participating

This is the same as equation (2) under traditional renegotiation, except that investor i loses
any bankruptcy payoft if they reject and the other investor accepts. As before, investor @

accepts if and only if:

accept reject

As in the traditional renegotiation setting, investor i forms a rational expectation that
investor j follows the same strategy, so investor i expects that investor j accepts the LME

with the following probability:

JBJLME P (RLME (6;) > RLME ) . (9)

accept reject

As before, by symmetry, PFME — IBJ-LME ;= PUME([). Therefore, conditional on being in

the distress state, the probability that the LME successfully raises liquidity is given by

AME(R) =1 — (1 — PYME(K)))2. (10)
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3.3 Date-0 debt pricing and equity holders’ limited liability
3.3.1 Date-0 debt pricing

At date 0, bank lenders earn zero profit on their investment /5. To determine the promised
repayment at date 1, Kj, banks anticipate the future equilibrium strategies: the equilibrium
offer K} chosen by equity holders and hedge funds’ equilibrium response strategies in the
subgame when the firm is in distress at date 1.

As liquidity injection will occur when at least one hedge fund agrees to renegotiate,
the ez post funding cost per unit of liquidity injected, denoted by O, equals: (a) 6; if only
investor ¢ participates; (b) (6, +6,)/2 if both investors participate; or (c¢) 0 if neither investor

participates. We can summarize all these scenarios by expressing © as follows:

Zi Qilaccept(Kika 9@)
1 + H, 1accept(Kika ‘91) .

In this equation, 1ccept(K7,0;) is an indicator equal to one if a hedge fund with cost 6;

C) (11)

accepts the offer K7 in the subgame equilibrium described in Subsection 3.2.

Banks anticipate that they will sell the debt to hedge funds if the firm enters distress at
date 1. Thus, the banks’ payoff in distress is equal to the price that the hedge funds pay for
the debt.3! Accordingly, whether banks anticipate a future LME or traditional renegotiation,
we can write the banks’ future payoffs as the sum of: (i) (1 — p1) Ky, the banks’ payoff in
the good state Ky multiplied by probability of the good state, (1 — p;); and (ii) the product
of p; and the hedge funds’ expected future payoff. Formally, for any fixed K7, O, and the
probability of a successful liquidity injection A(K7), the banks’ date-0 break-even condition

that determines K is:

Iy =(1—p)Kg +piC" + pi [ AGKT) (1 = po)(Kq + K7 — C7) = LI(A(KT) + E[©]) . (12)

N (. vz ‘',

v v~
expected debt repayment benefits of liquidity injection costs of liquidity injection
absent liquidity injection

The costs of liquidity injection include two terms: (i) the required liquidity /; multiplied by

the probability of a successful liquidity injection A(K7) and (ii) the expected liquidity cost

31Recall that this price is determined before hedge funds observe 6;.
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paid by participating investors: [;E[©)].

Note that (12) holds whether banks anticipate a future LME or traditional renegotiation.
However, the inputs in these two scenarios are different: under traditional renegotiation,
K; = K™ A(-) = A™d(.) and © are determined by (1) - (5), while under LMEs,
Ky = KME A(L) = AME(L) and © are determined by (6) - (10).

3.3.2 Equity holders’ limited liability

We impose the important and realistic assumption that equity holders have limited liability.
To ensure that equity value is positive, we impose a parameter restriction that prevents this

limited liability constraint from binding when the firm value is CH:

Condition 2. (1 - p2)<CH - CL) > I ( 1 +§ ( q+ 11,;711)1102(1 - Q) )) +(]0 - OL)11:;>11)Z2Jz'

Condition 2 is equivalent to requiring that C* > K} + K7 for the equilibrium values of
(K}, KY). The intuition for this condition is as follows: when equity holders choose a low K
that risks renegotiation failure, the choice is driven by the core equilibrium incentives that
we describe in the following section, not a mechanical constraint.

Additionally, we impose the following condition:
Condition 3. I, > p,CT.

Condition 3 ensures that, when the firm realizes a low value C*, the limited liability
constraint binds and the equity holders file for bankruptcy: K; > CL K{ + K; > CL.

Throughout Sections 3 - 4, we assume that Conditions 2 - 3 hold.

4 Main Results

Section 3 described the entire model except for one key decision: the equity holders’ choice
of K;. Given Kj, investors respond using the strategies described in Subsection 3.2 and

the date-0 debt price is given by (12). In this section, we characterize the equity holders’
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equilibrium renegotiation strategy K; and present our main results: LMEs can create value
ex-ante by preventing costly bankruptcies ex-post that could not have been prevented by
“traditional” term-loan renegotiation.

To demonstrate our main results, we compare K; under three equilibrium concepts.
First, Subsection 4.1 studies a hypothetical ‘full commitment’ benchmark in which equity
holders commit ex-ante (before issuing debt) to a future date-1 offer K;. By definition, the
equilibrium outcome is constrained efficient: the offer K; maximizes ex-ante firm value given
asymmetric information. While this equilibrium setting is highly unrealistic, it provides a
useful benchmark for evaluating efficiency.

Second, Subsection 4.2 analyzes a more realistic equilibrium setting: equity holders choose
a traditional renegotiation offer K; after they enter distress at date 1. We focus on the
empirically relevant case in which any renegotiation failure is inefficient. We prove that
inefficient renegotiation failure can nonetheless occur in this equilibrium. Inefficiency arises
because information asymmetry distorts equity holders’ choice of K at date 1 more than
in the ‘full commitment’ setting where equity holders commit to choosing K; at date 0.
Under traditional renegotiation, equity holders’ choice of K; at date 1 is lower than under
commitment, causing excessive bankruptcies relative to the ‘full commitment’ benchmark.

Third, Subsection 4.3 introduces our final equilibrium concept: equity holders choose
K; at date 1 and decide between an LME and traditional renegotiation. We establish the
following main result: if renegotiation failure is inefficient, then introducing LMEs mitigates
inefficiency. LMEs outperform traditional renegotiation by mitigating equity holders’ incen-
tive misalignment at date 1 and date 0. As a result, the date-1 offer of K; avoids inefficient
bankruptcy for a wider range of parameters when LMEs are available. Accordingly, before
issuing debt at date 0, if firms can choose between an equilibrium with LMEs and an equi-
librium without LMEs, they prefer the equilibrium with LMEs. This result explains why
many debt contracts enable LMEs.

Finally, in Subsection 4.4, we consider the case in which the constrained efficient solution
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features renegotiation failure with positive probability. In this case, we show that LMEs can
promote excessive renegotiation, relative to a traditional renegotiation mechanism, making
the equilibrium outcome less efficient. This result explains why some firms ban LMEs in

debt contracts.

4.1 Equilibrium under commitment: Constrained efficiency

To begin, we define a hypothetical ‘full commitment’ equilibrium in which equity holders
commit to a date-1 offer K; when they issue debt at date 0. Equity holders choose K;
to maximize ez-ante equity value: the value of equity before the firm issues debt. This is
equivalent to ex-ante firm value, a common efficiency metric in the literature. By definition,
the full commitment equilibrium outcome is thus constrained efficient: K; achieves the
highest feasible ex-ante firm value given asymmetric information.

Investor payoffs and responses are determined by equations (1) to (5). Importantly, since
K is chosen at date 0, it is not a “renegotiation” in the sense often used in the literature:
equity holders commit to K; before they issue debt. This timing assumption, while highly
unrealistic, provides a useful efficiency benchmark: K; maximizes ex-ante firm value.

To calculate ex-ante firm value, we note that it is equal to ex-ante equity value. This ex-
ante equity value must equal the equity value immediately after the firm issues debt and uses
the proceeds to pay the start up cost Iy. For fixed Ky, K1, A(K;), this post-debt-issuance-

date-0 equity value is:

EO = \(1 — p1)<CH - Ko)/—f—g?lA(Kl)(l — pg)(CH — KO — Kl)/ . (13)
expected ;;e—l payoff expected date-2 pa;gff to equity holders

to equity holders

The first term in (13) is the equity holders’ expected payoff absent liquidity injection. The
second term captures the net benefits of liquidity injection.

Using banks’ date-0 break-even condition (12), we can equivalently express (13) as follows.

Lemma 1. Fiz any value of K. Let the associated values Kgy, A(K7), © be jointly determined
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by the break-even condition (12) and the investor responses (1) to (5). Then ex-ante firm

value Eqy 1s equal to:

Eog= (1= p)C" +piC" — Iy +p1 [ A(K)) (1 = po)(CT = CF) = L(A(KY) +E[0]) ] (14)

J/

Vv Vv ~~
project’s NPV benefits of liquidity injection costs of liquidity injection

absent liquidity injection

All proofs appear in Internet Appendix A. This lemma establishes that the offer K;
affects ex-ante firm value only through its impact on liquidity injection outcomes: (i) the
probability A(K;) of successfully raising money and (ii) the expected average funding cost
E[O] of investors who agree to inject liquidity. This result follows from the fact that banks
break even: a higher date-1 transfer K; from equity to debt must be offset by a lower date-0
transfer Ky, so transfers leave ex-ante firm value unchanged. Using (14), we introduce our

formal equilibrium definition.

Full commitment equilibrium definition. A full commitment equilibrium is a pair
(K}, KY) satisfying the following conditions: (a) the offer K} maximizes ex-ante firm value
(14), given K and investor responses (1) to (5); and (b) the promised debt repayment K
satisfies the break-even condition (12), given K} and the investor responses (1) to (5). Note
that equity holders internalize the effect of K7 on K through date-0 pricing.

Under full commitment, equity holders and investors play a Stackelberg game in which
equity holders move first as the leader by committing at date 0 to K7, which determines K
through rational debt pricing and investors’ equilibrium responses. As we show later, K7 is
‘time-inconsistent’: if equity holders could change K7 at date 1 in the distress state, they
would do so. Once we establish this efficiency benchmark, we move to more realistic timing

assumptions.

4.1.1 Characterizing the full-commitment equilibrium

Examining the full commitment objective (14), equity holders trade off the benefits of liquid-

ity injection (the second underbraced term) against the costs (the third underbraced term).
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Under the following condition, the benefits of liquidity injection outweigh the costs:
Condition 4. (1 — ps)(CH — ) > 11(1 + §>

In Condition 4, the left side is the gross benefit of liquidity injection. The right side
arises from the cost of inducing a high-liquidity-cost creditor to provide liquidity, given the
investors’ private information. In the following lemma, we summarize how Condition 4

shapes the key results under full commitment.

Lemma 2. Let K{ denote the optimal offer in the full-commitment equilibrium. By defini-

tion, K{ is constrained efficient as it optimizes ex-ante firm value (14).

1. If Condition 4 holds, then K ensures successful renegotiation: A(K;) =1 and
@ = (Qa +9b)/2

2. If Condition 4 does not hold, then renegotiation fails with positive probability because

high-cost investors reject Kj: A(K7) <1 and © = 0.

Asymmetric information, information rents, and constrained efficiency. Informa-
tion asymmetry “constrains” the equity holders’ choice of K;: the offer can not depend on
the realizations of 6,,6,. This asymmetric information constraint introduces information
rents: to achieve A(KY) = 1, K] must strictly exceed the payoff that a low-cost investor
requires. To see this, note that A(K;) = 1 only if high-cost investors accept the offer.??
However, if high-cost investors accept K7, then (1) implies that low-cost investors would
have accepted less. Thus, if A(K;) = 1, asymmetric information forces equity holders to
“overpay” investors in renegotiation whenever a low-cost investor is present.

By the same logic, asymmetric information increases the expected funding cost E[©].
Formally, (1) implies that high-cost investors require a higher K than low-cost investors.
Thus, were the firm informed about investors’ funding costs, it would raise liquidity from

only the lowest-cost investor: © = min;—,;0;. However, given asymmetric information,

32Qtherwise, renegotiation would fail in the situation in which both investors have high costs.

28



achieving A(K7) = 1 requires an offer K7 that all investors accept. Thus, in Lemma 2, © is
the average of investors’ funding costs, not the minimum.?3

By increasing E[©], asymmetric information makes renegotiation more costly. Specif-
ically, Condition 4 requires that the benefits of renegotiation justify (i) compensating a
high-cost investors for their funding costs and (ii) paying the information rent to low-cost
investors. In this sense, Condition 4 ensures that paying information rents is a (constrained)
efficient investment.

In summary, the constrained efficient outcome is the one that equity holders would choose
if they (i) could commit to an offer K at date 0 but (ii) faced information asymmetry regard-

ing 0,,0,. Lemma 2 shows that guaranteed renegotiation (A(K;) = 1) is the constrained-

efficient outcome if and only if Condition 4 holds.

4.1.2 The importance of commitment problems

In Subsection 4.2, we move to an equilibrium definition based on a more realistic assump-
tion: equity holders must wait until date 1 to choose a renegotiation strategy. We show
that this equilibrium is not constrained efficient due to interactions between commitment
problems and asymmetric information. Intuitively, information asymmetry introduces a
wedge between equityholders’ equilibrium objectives at date 1 and date 0: with informa-
tion asymmetry, ensuring renegotiation requires equity holders to pay an information rent,
which they are reluctant to do once debt has been issued. Since information asymmetry
distorts the date-1 objective and a lack of commitment prevents equity holders from choos-
ing K7 at date 0, the equilibrium K7 chosen at date 1 is inefficient. Our main result shows
that introducing LMEs as a renegotiation mechanism aligns date 1 and date O incentives,
improving ex-ante firm value. In this sense, LMEs can improve ex ante firm value by miti-
gating limited-commitment problems that arise when renegotiating debt under asymmetric

information.

33In Subsection 5.5, we show that our main results hold even when equity holders can design an optimal
mechanism to raise liquidity from only the investor with the lowest reported cost.

29



We do not claim that LMEs are the only solution to this lack of commitment. However,
there is no obvious universal solution to this problem. Accordingly, we believe that our
positive explanation for why debt contracts enable LMEs—they are an additional tool to
mitigate this commitment problem under asymmetric information—is reasonable.

One reason that this commitment problem arises is the market segmentation described
in Subsection 2.2. To ensure the constrained-efficient outcome in equilibrium, at date 0
equity holders would have to jointly commit to one promised payoff K, for date-0 lenders
and another promised payoff K; to date-1 lenders. However, these lenders are different
institutions: banks make loans to solvent firms while hedge funds buy distressed loans and
extend liquidity in LMEs.

Other contracting devices could similarly attain constrained efficiency. For example, a
firm could issue unsecured debt ex ante to preserve collateral for raising liquidity in distress.
However, in Subsection 5.4, we prove that LMEs can sometimes improve efficiency even
when firms are able to issue unsecured debt at date 0. Credit lines are another potential
contracting solution—firms and borrowers often include revolving lines of credit in term-loan
agreements, which are another way of ensuring that firms raise liquidity in distress. However,
a deeply distressed and insolvent firm might not be able to access a credit line. For example,
administrative agents for syndicated loans are required to issue a “stop funding notice” and
close a revolving credit line if the borrower’s financial conditions deteriorate.* Sufi (2009)
shows that a firm loses access to roughly 25% of its credit lines after a covenant violation.
Secured debt with an LME option can thus be another useful tool for the contingency when
an insolvent firm is in need of liquidity, but ineligible to draw on a credit line.

Similarly, the LMEs that we model are similar in some ways to the use of debtor-in-
possession (DIP) financing in bankruptcy. Firms issue new secured DIP loans in bankruptcy

that are senior to existing secured debt, potentially mitigating debt overhang (Ayotte and

34Gee, for example, the case of Fontainebleau Las Vegas LLC, in which Fontainebleau exceed its pro-
jected costs and the term lenders closed the revolving line of credit: https://media.call.uscourts.gov/
opinions/pub/files/201211815.pdf.
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Skeel Jr, 2013). A key difference between LMEs and DIP loans is that LMEs occur before
a bankruptcy filing. Thus, unlike DIP loans, LMEs have the potential to avoid deadweight
losses that occur as soon as a firm files for bankruptcy.®

It is worth noting that there are other corporate-finance theory papers analyzing a trade-
off between commitment and flexibility, see, e.g., Donaldson, Gromb, and Piacentino (2025)
and Hu and Varas (2025).%¢ While these papers show that other contractual devices can
mitigate limited-commitment problems, the prevalence of limited-commitment issues in the
literature indicates that there is no universal solution available to all firms.?” Indeed, in
the 2019 American Finance Association Presidential Address, Demarzo (2019) asserts that
commitment problems are the fundamental friction in capital structure choice.®® Accord-
ingly, since commitment problems lack a straightforward solution, we show that LMEs are
an additional tool that firms use to solve commitment problems stemming from asymmetric
information.

In summary, we provide a novel positive explanation for the empirical fact that firms
use LMEs and lenders enable them; we do not claim that LMEs are the sole solution to the

frictions that we study.

4.2 Equilibrium with ex-post traditional renegotiation

Having characterized the full-commitment equilibrium, we turn to a more realistic equilib-
rium concept in which equity holders cannot credibly commit at date 0 to a future renego-
tiation strategy. Instead, if distress occurs at date 1, equity holders re-optimize by choosing

a new K, anticipating hedge funds’ optimal strategies.

35For example, Antill and Hunter (Forthcoming) show that deadweight losses due to lost customers can
occur the moment a firm’s bankruptcy filing becomes publicized. Thus, a firm with large potential indirect
bankruptcy costs might enable LMEs in its contracts, while a firm that benefits from bankruptcy might
simply achieve the same outcome with a DIP loan.

36 Amador, Werning, and Angeletos (2006) analyze a commitment-versus-flexibility tradeoff in savings
problems with time-inconsistent preferences.

37If limited-commitment problems had a simple universal solution, there would not be a long literature
proposing contractual solutions in specific settings.

38The first sentence is “Optimal dynamic capital structure choice is fundamentally a problem of commit-
ment.”

31



Specifically, if the firm enters distress at date 1, equity holders take K as given and

choose K, to maximize:

max Ey(K)) = (1 —p)(C" — K} — Ky) - A™(K). (15)

N S

~
expected equity payoff
conditional on liquidity injection

Equilibrium definition with ex-post traditional renegotiation. An equilibrium with
ex-post traditional renegotiation consists of a pair (K§, K7) satisfying the following condi-
tions: (a) the renegotiation offer K solves the equity holders’ ex-post problem (15), taking
as given K and the optimal investor responses characterized by (1) to (5); and (b) the
promised payment K satisfies lenders’ break-even condition (12), given K7 and (1) to (5).
This definition presumes that LMEs are contractually prohibited at date 0. Subsection 4.3

relaxes this assumption and analyzes equilibria when LMEs are permitted.

Equilibrium with traditional restructuring. Recall that Lemma 1 characterizes ex-
ante firm value for any Kj, whether it is chosen at date 0 or date 1. Under Condition
4, Lemma 2 implies that ex ante firm value is maximized when K] guarantees liquidity
injection. However, in an equilibrium with ex-post traditional renegotiation, equity holders
choose K7 at date 1 to maximize the ex-post value (15), rather than ez-ante value (14). We
now show that this more realistic timing can lead to a constrained inefficient K. Formally,
the equilibrium features renegotiation failure even when Condition 4 holds, reducing ex ante

value.

Proposition 1. Let

0 1— I, — CL —pI,(1 —q)0 0
BTrad511(1+%)+ p2(° C7 = ph( q)e)>11<1+g). (16)

q L —pipe
TV TV
greater than 0 Condition 4

1 If (1 — po)(CH — CL) > BT there exists an equilibrium (KT, K{d) in which

renegotiations always succeed: AT (K 2d) =1,
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2. If 1—po)(CH —CE) < BT there is no equilibrium (K, K}) in which AT®(K7}) = 1:
renegotiations fail when both investors have high funding costs (0, = 0, = 0), but may

succeed otherwise. Therefore, AT*(K7) <1 — ¢°.

Information asymmetry inefficiently distorts date 1 incentives. Proposition 1 and
Lemma 2 together imply that the equilibrium with ex-post traditional renegotiation is con-

strained inefficient under the following condition:

L < 1+ g )< (1 —py)(CH —CF) < BT, (17)

Under this condition, asymmetric information creates a commitment problem that leads
to inefficient renegotiation failure in equilibrium. To see this, first note that (17) implies
Condition 4. Thus, paying information rents is an efficient investment: equity holders would
increase ex-ante firm value if they could commit to pay rents and ensure renegotiation success.
However, under (17), Proposition 1 shows that equity holders refuse to pay information rents
once debt is priced at date 0. Before Ky is set, the break-even condition implies that a
higher K, is offset by a lower K. Thus, in the full-commitment equilibrium, equity holders
internalize that paying information rents reduces K,. However, once K is fixed at date 0,
equity holders gain less from paying information rents. Thus, when equity holders choose K,
at date 1, they require a higher benefit (1 — py)(C* — C*) in order to pay the information
rent and ensure renegotiation success: BT is higher than the analogous full commitment
threshold I;(1 +6/q).

Absent commitment, renegotiation failure arises from a debt-overhang problem. Paying
the information rent at date 1 to ensure a successful renegotiation is an efficient investment,
but equity holders refuse to pay it because doing so subsidizes existing debt holders. Formally,
as the initial debt I increases, equity holders capture less of the benefit from a successful
renegotiation. This can be seen from the property that BT increases with I;. While making
a high K offer that is always accepted is the constrained efficient choice, equity holders do

not fully capture the surplus from renegotiation. As a result, when I, increases, equity
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holders have stronger incentives to underinvest by offering a low K; that risks renegotiation

failure. The following corollary formalizes this result.

Corollary 1. Suppose that (1 —po)(CH —CT) > I, (1+ l% ). Then the equilibrium features
renegotiation failure, which is inefficient, if and only if 1y exceeds an exogenous cutoff Ij

defined by:

9 1-— I —CEt —p (1 —q)0
]1<1+—2)+ pz( 0 pifi(l =) ):(1—p2)(0H—CL).
q q 1 —pip2

In summary, under the condition given in (17), renegotiation may inefficiently fail in
equilibrium when only traditional renegotiation mechanisms are available: equity holders
are only willing to renegotiate with a low-funding-cost investor but not a high-funding-cost
investor. In the following subsection, we show that LMEs can help address this debt-overhang

problem by increasing equity holders’ profits from ex-post renegotiation.

4.3 Equilibrium with LMEs

Equilibrium definition with ex-post LMEs. We define an equilibrium with ex-post
LME offers by making one change to our prior equilibrium definition: investor payoffs and
responses are given by (6)-(10), which characterize LME payoffs. Formally, an equilibrium
with LMEs consists of a pair (K§, K7) satisfying the following conditions: (a) equity hold-
ers choose K| to maximize the ex-post problem (15), taking K and the optimal investor
responses characterized by (6)-(10) as given, replacing AT™4(K7) with APME(K7}); and (b)
the promised payment K satisfies lenders’ break-even condition (12), replacing A(K7) with
AME(R) given K and (6)-(10). This definition presumes that LMEs are the only rene-
gotiation mechanism available at date 1, which we conjecture and verify is without loss of
generality: if equity holders can choose between LMEs or traditional renegotiation at date 1,
they always choose LMEs. At the end of this section, we use the properties of this equilibrium
to characterize the decision to enable LMEs or not.

Importantly, enabling LMEs modifies the mapping from K to an acceptance probability:
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AME([C ) £ ATrad(|C)), The following proposition shows that LMEs allow equity holders to
ensure AMME(K) = 1 with a lower K, offer. This change in equity holders’ date 1 objective
motivates a different K, that ensures AY™ME(K;) = 1. In this sense, when renegotiation
success is efficient, LMEs align date 0 and date 1 incentives and improve ex ante firm value.

The following proposition states this main result, as well as the impact of LMEs on K.

Proposition 2. Let

ct 1—
BLME — gTrad _ = (1 o D2 ) < BTrad. (18)
K L= pip

Vv
greater than 0

1. If (1 — po)(CH — CF) > BYME | there exists an equilibriuvm (KFZME, KIMEY in which

LME renegotiations always succeed: AYME(KME) = 1. Compared to the corresponding
equilibrium under traditional renegotiation and when AT (KT2d) =1 holds (see part 1

in Proposition 1), LMEs increase K : KFMP > KT and reduce K;: KIME < Krad,

2. If equity holders can choose at date 1 between an LME and a traditional renegotiation

offer, they optimally choose an LME.

LMEs can improve ex-ante firm value. Combining Lemma 2, Proposition 1, and

Proposition 2, we see that LMEs improve ex-ante firm value under the following condition:

max { I (1 + g) , BLME }< (1— po)(CH — OF) < BT, (19)

ESES|

Specifically, whenever I; ( 1+ £ )< (1 — ps)(C" — C¥), the constrained efficient offer
ensures renegotiation success (Lemma 2). When (1 — p,)(CH — CT) < BT Proposition
1 shows that ex-post traditional renegotiation fails to ensure renegotiation success: K7 is
inefficiently low and K is inefficiently high. As discussed earlier, this inefficiency arises
because equity holders are unwilling to pay information rents ex post. However, LMEs
change equity holders’ date 1 objective: A"ME(K,) is weakly greater than AT™24(K}) since

debt holders fear losing collateral if they reject. Equivalently, the necessary information rent

to achieve A*ME(K ) = 1 is smaller with LMEs. In this sense, LMEs align date 0 and date 1
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incentives by motivating equity holders to ensure AYME(K}) = 1. When (1—p,)(CH —-CL) >

BM"ME " this beneficial impact of LMEs on incentives is sufficient to ensure renegotiation

9 Thus, under (19), our results imply that firms

success, improving ex-ante firm value.?
optimally choose to enable LMEs at date 0 because doing so improves ex-ante equity value.
This aligns with the empirical finding of Buccola and Nini (2024) that new loan contracts
continue to enable dropdowns (Subsection 2.4). Notably, there is no need to ban traditional

renegotiation: part 2 of Proposition 2 shows that equity holders choose LMEs ex post,

improving ex-ante value, even if traditional renegotiation is also an option.

Intuition for main results. Proposition 1 shows that equity holders have a debt overhang
problem. When the firm needs to raise substantial debt at date 0, it owes a great deal at date
1. This leaves little value for equity, even if the project is successful. Thus, when the date-0
debt grows, equity holders have less to gain from ensuring that a renegotiation succeeds. As
a result, while renegotiation is an efficient investment, equity holders do not internalize this,
so they offer a low return to investors and risk deal failure. This debt-overhang problem
grows with the outstanding debt: the lower bound B™2¢ increases with I,.

Figure 2 illustrates the ex-ante efficiency of the equilibrium under traditional renegotia-
tion and the equilibrium with an LME option by comparing them to the ‘full-commitment”
equilibrium. On the y axis is the gross benefit of renegotiation (1 — p)(CH — CL) and on
the x axis is the amount I raised via debt financing at date 0. The flat dashed black line at
the bottom corresponds to I;(1 4 6/ q). Thus, in the region above this line, renegotiation is
constrained efficient by Lemma 2. However, Figure 2 shows there is a large region above this
line in which (i) renegotiation is constrained efficient but (ii) renegotiation can fail in the
ex-post traditional renegotiation equilibrium. As I increases, the boundary BT (the blue
dashed line) increases. In the area between the flat black dashed line and the blue dashed
line, the equilibrium with ex-post traditional renegotiation is constrained inefficient because

of the debt-overhang problem described above. As one would expect, this debt overhang

39For a given K, K}, 0, ex-ante firm value under LMEs is given by (14), replacing A(-) with AFME(.).
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problem becomes worse as Iy increases: Figure 2 shows that, as I increases, the range in
which renegotiation fails in equilibrium expands.

Finally, LMEs help solve this inefficient debt-overhang problem. Intuitively, giving equity
holders the ability to reallocate value between cooperating and noncooperating debt holders
allows them to achieve a renegotiation with a lower payoft to existing debt holders. In this
sense, LMEs are a transfer from debt holders to equity holders. The entire debt-overhang
problem arises because equity holders do not internalize enough of the benefit of a successful
renegotiation. Since LMEs increase equity holders’ share of the renegotiation surplus, LMEs
help mitigate this debt-overhang problem: equity holders have more to lose from a failed
renegotiation. Figure 2 demonstrates this result: the range of values for which efficient
renegotiation occurs in equilibrium is larger when LMEs are available. Specifically, the solid
black line plots the boundary B"M¥ above which the equilibrium with LMEs is efficient. The
solid black line is lower than the dashed blue line, so LMEs enable efficient equilibria for a

wider range of parameters.

4.4 When LMEs are less efficient than traditional renegotiation

In our preceding analysis in Subsections 4.1-4.3, as Condition 4 is assumed to hold, renego-
tiation is always constrained efficient. However, Condition 4 may not hold for some firms.
Many insolvent firms can benefit from bankruptcy (Ayotte, 2015). Even when bankruptcy is
efficient, equity holders might still have an incentive to inefficiently gamble for resurrection,
raising liquidity to avoid an immediate bankruptcy that wipes out equity but improves so-
cial surplus. As we show below, when raising liquidity in distress is inefficient, LMEs reduce

ex-ante firm value by facilitating inefficient gambling for resurrection.

Proposition 3. Suppose that Condition 4 is not satisfied. Also, suppose that LMFEs quar-

antee successful renegotiation but traditional renegotiation does not:

B"™ME < (1 — py)(CH — CF) < BT, (20)
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Under additional technical conditions stated in Internet Appendiz A.7, the following results

hold.
1. In any constrained efficient full-commitment equilibrium, A(K}) =1 — ¢°.

2. When LMFEs are banned, an equilibrium exists under ex-post traditional renegotiation

and this equilibrium is also constrained efficient.

3. When LMEs are allowed, the firm always chooses the LME option and A™ME(K{MF) =
1 in any equilibrium with LMEs. Ez-ante firm value, given by (14) with AYME(K{ME)

replacing A(K4), is less than the corresponding value under traditional renegotiation.
Therefore, the firm benefits from banning LMFEs ex ante.

Proposition 3 states that equity holders can create value at date 0 by banning LMEs if
they anticipate that they themselves inefficiently gamble for resurrection in the future. Thus,
whether a firm optimally enables or bans LMEs depends on whether raising liquidity in a
future distress state will create or destroy value. This prediction aligns with the evidence in
Buccola and Nini (2024), which shows that roughly half of firms enable dropdowns in debt

contracts while the other half of firms ban them.

5 Extensions

In this section, we extend our baseline model from the preceding section. In Subsection 5.1,
we show why firms ban exclusive LMEs but enable nonexclusive LMEs (Buccola and Nini,
2024). In Subsection 5.2, we show that exit consents and LMEs target different frictions,
creating a role for LMEs to improve efficiency even when firms have an option to issue
bonds and use exit consents. In Subsections 5.3-5.6, we show how our core results remain
robust when we relax key assumptions—allowing for outside financing, unsecured debt, richer
investor distributions, mechanism design, and heterogeneous beliefs. Finally, in Subsection

5.7, we introduce a dynamic version of our model in which a firm chooses its capital structure
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at date 0 by trading off tax benefits against default costs. In this setting, we prove that LMEs

can increase optimal leverage by mitigating default costs.

5.1 Exclusive LMEs

In our first extension, we introduce exclusive “non-pro-rata” LMEs (Subsection 2.1) by
making two changes to the baseline model of Section 3. First, we introduce a new form
of date-1 renegotiation. Instead of traditional renegotiation or a nonexclusive LME, equity
holders can propose an exclusive LME by randomly selecting a single debt holder ¢+ and
making a take-it-or-leave-it offer that only ¢ can accept. If the selected investor accepts, they
receive the entire LME payoff; if they reject, the firm immediately files for bankruptcy.’

Second, we assume that investors’ required returns are convex in the amount of liquidity
they supply. This convexity reflects that hedge funds must rely on increasingly costly sources
of financing to fund larger transactions. It also captures the higher return a hedge fund
requires when committing substantial capital to a single deal, thereby forgoing diversification
benefits.

Other than these two modifications, all assumptions remain as in our baseline model.
In this extended setup, we show that some firms can create value ex ante by (i) enabling
nonexclusive LMEs but (ii) banning exclusive LMEs. Internet Appendix B provides the
formal statement and proof of this result.

Exclusive LMEs are inefficient ex ante because investor funding costs are convex. Under
convexity, the aggregate cost of liquidity provision is strictly higher when only one investor
participates than when both do. By guaranteeing that at most one investor supplies liquidity,
exclusive LMEs raise the total cost of renegotiation and reduce overall surplus. Nevertheless,
exclusive LMEs can be attractive to equity holders ex post. A participating investor is willing
to accept a very low repayment K in an exclusive deal because (i) they know they can steal

the excluded investor’s collateral and (ii) they know the firm will go bankrupt if they reject.

40This assumption provides a simple reduced-form way to capture how one group of investors may interpret
a failed deal as evidence that the other group received a negative signal during negotiation or due diligence.
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Since exclusive LMEs are inefficient ex ante but attractive ex post, firms optimally ban them.

This result is consistent with the empirical findings of Buccola and Nini (2024). In prac-
tice, while recent debt contracts continue to permit nonexclusive dropdown LMEs, they
increasingly include provisions that explicitly prohibit exclusive uptier LMEs. Internet Ap-

pendix B provides further details.

5.2 Exit consents

As discussed in Subsection 2.2, LMEs bear some resemblance to exit consents: both mech-
anisms encourage participation in distressed restructurings by threatening nonparticipants
with a loss of value. The contexts, however, differ in important ways. Exit consents are
designed to mitigate holdout problems in dispersed bondholder restructurings. By contrast,
LMEs operate in the setting of syndicated term loans, which are typically held by a small
number of concentrated investors, making classical holdout concerns less salient. Accord-
ingly, in Section 4 we show that LMEs mitigate a different friction.

Nonetheless, it is theoretically informative to compare exit consents and LMEs. In In-
ternet Appendix C, we develop a model extension to compare them. In the extension, a
firm issues debt and later may seek to reduce debt outstanding if it experiences distress. If
the firm issues bonds, it can restructure through exit consents, which partially mitigate the
holdout problem. Alternatively, if the firm issues term loans, it can renegotiate through an
LME. While LMEs are typically used to raise liquidity, they also sometimes feature debt
reduction (Subsection 2.3), which is the focus of this extension. We establish an intuitive
result: when the information-asymmetry friction is less severe than the holdout problem,
LMEs dominate exit consents by promoting more efficient debt reduction. This result helps
rationalize why some firms issue bonds and rely on exit consents to restructure, while oth-
ers issue term loans and restructure through LMEs. We provide further details in Internet

Appendix C.
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5.3 Raising liquidity from outside investors

In our baseline model, we assume that the firm must raise liquidity from the investors
who hold its existing debt. This assumption is natural in the context of LMEs, since the
transaction requires the consent of at least 50% of debt holders (Subsection 2.1). Absent an
LME, however, equity holders could in principle raise liquidity from any investor. In Internet
Appendix D, we show formally that equity holders optimally choose to raise liquidity from
incumbent debt holders, even when outside investors are available for a non-LME transaction.

This result follows directly from the assumption that the firm is insolvent. Under in-
solvency, existing debt holders benefit when the firm raises liquidity, since doing so can
potentially avert bankruptcy costs. As a result, existing debt holders are willing to accept
a lower return than other investors to provide financing. Consequently, equity holders opti-
mally raise liquidity from existing debt holders.*! As we show formally in Internet Appendix
D, this implies that excluding outside investors in our baseline model is without loss of

generality.

5.4 The choice between secured and unsecured debt

In our baseline model, the firm issues secured debt and anticipates a future debt-overhang
problem when raising liquidity. We show that secured debt with an embedded option to
conduct an LME can mitigate this problem. Of course, other natural contractual solutions
are possible. For example, the firm could issue unsecured debt at date 0, thereby preserving
collateral capacity for future pledging. This reduces the cost of capital at date 1 and alleviates
debt overhang. In Internet Appendix E, we compare unsecured debt with LME-enabled
secured debt as alternative solutions to date-1 debt overhang. Specifically, we extend our
baseline model to allow for three financing options at date 0: (1) unsecured debt, (2) secured
debt banning LMEs, or (3) secured debt enabling LMEs.

For some parameterizations, we find that date-0 unsecured debt is the most effective

41 Conversely, an investor who plans to provide liquidity would benefit by first purchasing existing debt.
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cure for date-1 debt overhang: it preserves the ability to issue senior secured debt at date
1 (Stulz and Johnson, 1985). For other parameterizations, however, LME-enabled secured
debt raises ex ante firm value even relative to unsecured debt. The intuition is that, at
date 1, incumbent secured lenders are willing to provide especially cheap financing in an
LME, because refusing to participate entails a severe loss of seniority: (i) the competing
investor receives a new priming claim on the new liquidity, and (ii) the competing investor’s
existing claim leaps ahead of the non-participant’s claim. While (i) also arises when a new
secured loan primes existing unsecured debt, (ii) is unique to LMEs. As a result, LMEs can
offer cheaper financing than issuing new senior secured debt, and they give equity holders a
stronger incentive to ensure successful renegotiation. Internet Appendix E shows formally
that, under these conditions, LME-enabled secured debt can improve ex ante efficiency
by resolving debt overhang, even relative to the more traditional strategy of preserving
collateral.

While this theoretical comparison is informative, it is important to note that many firms
cannot issue unsecured debt in practice. Lenders frequently require collateral, particularly
during recessions (Benmelech, Kumar, and Rajan, 2022, 2024), and unrated firms are often
reliant on bank financing that is collateralized (Nini and Smith, 2024). For such firms, which
lack the option to preserve collateral, LME-enabled secured debt provides a mechanism to

mitigate debt overhang.

5.5 Optimal mechanism design and robustness of main results

In Internet Appendix F, we relax our assumptions to allow for: (i) any finite number of
investors, (ii) a continuous distribution for #; with any well behaved probability density
function,*? and (iii) the use of a mechanism that equity holders optimally design to induce

the revelation of the {6;} and raise financing from the investor with the lowest ;. We model

42We require the distribution to have full support over the interval [0, ] and satisfy a monotone likelihood
ratio property.
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traditional renegotiation by assuming that, off the equilibrium path, an investor who declines
to participate in the mechanism keeps their original debt claim. For LMEs, we assume that
an investor who refuses to participate is primed by those who do. Importantly, we show that
the optimal mechanism features renegotiation failure on the equilibrium path. If all investors
report high 6; values, the mechanism prescribes bankruptcy, since this threat reduces the
information rents that equity must pay to induce truthful reporting. We further prove that
LMESs reduce the incidence of bankruptcy and thereby improve efficiency, precisely because
they lower the information rents required for incentive compatibility. In this sense, our result

holds in a general setting.

5.6 Differences in beliefs

In our baseline model, we assume that investors differ in their required returns #;, which
can be positive. In Internet Appendix G, we consider an alternative specification in which
required returns are normalized to zero, but investors hold heterogeneous beliefs about p,.
We show that LMEs can still enhance ex ante firm value in this setting. Hence, our results do
not hinge on heterogeneity in required returns. Rather, the key assumption is that investors

are privately informed about their willingness to provide liquidity.

5.7 A simple dynamic model of capital structure with LMEs

How do LMESs change a firm’s initial capital structure choice? We develop a continuous-time
model with the fewest necessary ingredients to answer this question. All agents are risk
neutral with a common discount rate r. At ¢ = 0, a firm can incur a startup cost Iy to
launch a project, which generates pre-tax cash flow py > 0 per unit time. Let 7 denote the
corporate income tax rate.

At t = 0, the firm can issue secured debt to raise I to fund the project. Alternatively,
the firm can forgo any debt issuance and instead issue equity to finance [y. If the firm issues

debt, the debt pays a perpetual coupon my per unit time until the firm defaults. This debt
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issuance allows the firm to collect a tax shield of mmg per unit time.

The firm decides whether to issue debt based on a standard trade off between tax benefits
and bankruptcy costs. The realization of tax benefits or bankruptcy costs depends on the
realization of a jump shock, which arrives at the first arrival time 7" of a Poisson process
with constant arrival rate A.

When the shock arrives at time 7', the firm must raise liquidity to cover an expense Ir.
If the firm fails to raise Iy, the pre-tax cash flow permanently falls to u; per unit time.
Even if the firm successfully raises I, the size of the jump shock at time 7' is still random.
Conditional on raising I, with probability 1 —p, the shock is mild so that the firm continues
to produce po per unit time. With probability p, the shock is severe, causing the pre-tax
cash flow to fall to pp.

If the firm issues debt at date zero, the jump shock is compounded by bankruptcy costs:
if the cash flow falls to ur, then the firm must file for bankruptcy, destroying a fraction «
of firm value. Thus, if the cash flow falls at date T, it falls to wy if the firm has no debt or
w1 (1 — «) if the firm has debt, where o € (0, 1) is a measure of the distress cost as in Leland
(1994) and the dynamic contingent capital-structure literature.

When the firm raises liquidity at time 7', its options depend on its date-0 capital structure.
If the firm forgoes debt at date 0, then at time 7" it makes a take-it-or-leave-it offer to raise I
from equity investors. If the firm issues debt at time 0, then the debt is sold at time 7" to two
debt investors. As in the baseline model, each investor has a funding cost 6 with probability
q. If the firm issues debt, equity holders can make a take-it-or-leave-it renegotiation offer to
the two investors who own the debt. Renegotiation occurs after the jump has arrived but
before the severity of the jump is realized. The new offer pays a perpetual coupon mr per
unit time, such that debt holders receive total coupons mg+ mr in perpetuity if they accept
and the firm avoids bankruptcy at time 7. If the firm avoids bankruptcy, it collects a tax
shield of 7(mgy + mr) per unit time.

In summary, applying the perpetuity formula fooo e "ds = r~!, the combined value of
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debt and equity at the end of time T takes one of four values: (1) (1 — 7)uo/r if the firm
issues equity and the cash flow is high; (2) [(1 —7)uo + 7 (mo +mq)]/r if the firm issues debt
and the cash flow is high; (3) (1 — 7)uy /7 if the firm issues equity and the cash flow falls; or
(4) (1—7)(1—a)pr/r if the firm issues debt and the cash flow falls. In this sense, the time T’
firm value depends on tax benefits, bankruptcy costs, and the likelihood of raising liquidity
to maintain high cash flows. At time 0, the firm chooses a capital structure, and decides
whether to enable LMEs, based on these potential time T firm values. It also considers the
tax benefits that it receives before time T' by issuing debt.

As in our baseline model, we solve the model backwards. At time T, equity holders
choose an offer to raise liquidity and investors decide whether to accept. We assume that
raising liquidity is efficient. At time 0, the firm chooses (i) whether to issue debt or not, and
(ii) whether to enable LMEs or rely solely on traditional renegotiation. If the firm issues
debt, the initial coupon mg is determined by a break even condition.

In Internet Appendix H, we derive the equilibrium in closed form for the three potential
date 0 choices: (i) the firm with no debt, (ii) the firm with debt banning LMEs, and (iii) the
firm with debt enabling LMEs. We derive a sufficient condition under which LMEs improve
firm value and shift the firm’s capital structure toward higher leverage, relative to a world
with only traditional renegotiation. Intuitively, when LMEs are possible, the firm is more
likely to avoid bankruptcy costs «. This reduces the cost of debt, causing the firm to be
more inclined to use debt at date 0. In this sense, our model predicts that firms should rely

on more secured debt as LMEs become more common.

6 LMEs and Liquidity Management

In Section 4, we show that the availability of LMEs can increase firm value by facilitating
debt renegotiation when traditional renegotiation would fail. Building on this result, we ask

how LMEs might also influence other corporate policies. To address this question, we now
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extend the analysis of Section 4 to a dynamic setting. Note that the simple dynamic model

in Subsection 5.7 is a special case of the model developed in this section.

6.1 Assumptions

Consider a continuous-time setting. At ¢ = 0, shareholders can incur a startup cost Iy to
launch a project, which generates independently and identically distributed cash flows with
mean (i > 0 and volatility o per unit time.

After t = 0, the firm can potentially increase the mean of its cash flow through investment.
Specifically, over a small time interval (¢,¢ 4 dt), the firm can pay a convex investment cost
¢i2dt to introduce a probability 4;dt that its expected cash flow increases, where ¢ is the
investment cost parameter. We let Tz denote the time at which this increase in expected
cash flow is realized. At time Tg, the expected cash flow increases from pg to g > po, where
1o and pg are constants. After time Ty, the firm has no more investment opportunities, so
iy = 0 for t > T;. We thus can write the firm’s incremental cash flow, net of its investment

cost, over a small time interval (¢,¢ + dt) as:
dY; = pdt + od B, — ¢izdt (21)

where B; is a standard Brownian motion and p; = policr, + palis>1,-

At t = 0, the firm finances I, by issuing perpetual interest-only debt at par with a face
value of Dy > Iy, which implies initial cash holdings of Wy = Dy — Iy. Debtholders receive
coupon payments continuously at a rate of mg per unit time, where myq is endogenously
determined by debtholders’ break-even condition at issuance t = 0. As we show later, in
general it is optimal for the firm to hold cash.

Cash dynamics. In each increment of time dt, the firm collects operating profits net of
investment costs dY;, which are defined in (21). Additionally, the firm earns interests on its
savings W, at the risk-free rate r, pays coupons modt to debtholders, and pays taxes at the

rate of 7 on its profits.
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The firm also incurs a carry cost £ per unit time for each unit of cash it holds, a standard
assumption in the literature, to reflect a lower return that firms receive on savings. The firm
can also raise equity financing at any time ¢: issuance d/N; > 0 requires an external financing
cost hg + hidNy, where hq is the fixed equity issuance cost and h; > 0 is the marginal cost
of equity issuance as in the dynamic corporate finance literature.*® The firm can also make
a payout dU; > 0 to equity holders at any time t.

Given these assumptions, the cash holdings W, is a state variable that evolves as follows:

dW; = (1—m) ( dYy + rWidt — modt ) - Widt — dU; + dN; , (22)
coupon cash carry cost viaends 1ssuance

where dY; is given in (21).

Liquidity shock, distress, and debt renegotiation. The firm is also subject to a
(downward) jump shock, which arrives at a constant rate A\ > 0. When this shock hits
at stochastic time 7', the firm must inject funds of I1 to avoid an immediate bankruptcy.
If the firm files for bankruptcy, its debt holders share the firm’s bankruptcy value CL =
(1 —m)(1 — a)ur/r, where o € (0,1) is a measure of the distress cost.

If Wy > Ip, the firm has sufficient cash holdings to survive the liquidity shock, but its
cash holdings immediately decrease to W — I at time T'. If the firm does not have sufficient
savings to meet the liquidity shock, in that Wy < I, it must raise I — Wy so that it can
pay the expense and survive at 7. In this case, its post-7" cash holdings drop to zero.

If the firm pays the expense, it survives the liquidity shock and avoids bankruptcy with
probability 1 — p, producing a terminal value of (1 — 7)ug/r.** However, with probability

p, the firm must file for bankruptcy even after meeting the liquidity shock with a total cash

43The firm is financially constrained in the sense that it must pay a cost to issue equity, though it is
allowed to issue equity an unlimited number of times. This notion of a financially constrained firm has
a precedent in the literature: see, for example, Froot, Scharfstein, and Stein (1993), Kaplan and Zingales
(1997), Hennessy and Whited (2007), Bolton, Chen, and Wang (2011), and Hugonnier, Malamud, and
Morellec (2015). Nonetheless, we acknowledge that some scholars consider a different notion of financial
constraints—a firm cannot issue equity, as in our baseline model of Section 3-to be more natural. This no
equity-issuance case is a special case of our formulation in which external equity is costly to issue.

“4For simplicity, we assume that the terminal value is based on ug, regardless of whether Tg < T or
Tq > T. Thus, there is no incentive to invest after time 7.

47



payment of Ir. In this case, firm value drops to the same level CL that the firm would have
realized had it failed to meet the liquidity shock with an injection of I.

Now we discuss how a financially constrained firm with insufficient cash at time 7" (i.e.,
Wy < Ir) comes up with funding Iy — Wr to meet the liquidity shock. In this case, the
firm attempts to raise liquidity at time 7" by making a take-it-or-leave-it offer, promising an
additional perpetual stream of coupons mrdt in exchange for a liquidity injection of I — Wr.
As in our baseline model of Section 3, there are two debt holders who potentially provide
liquidity, each of whom has an independent, privately observed funding cost equal to 6 with
probability ¢ and zero with probability 1 — ¢. LMEs and traditional renegotiation payoffs

are modeled in the same way as in the baseline model.

6.2 Solving the firm’s problem

We characterize the problem in three steps. First, we solve the problem at T when the
liquidity shock hits. Second, we analyze the firm’s problem and equilibrium debt pricing for
time t € (0,7). Finally, we complete the model solution by solving the firm’s time-0 problem
including a choice between LMEs and traditional renegotiation as in Sections 3 - 4.

At time T, if Wy < I, the firm has to raise It — Wy by issuing perpetual debt with a con-
stant continuous coupon payment my to avoid a costly bankruptcy at time 7'. Debtholders
decide simultaneously whether to accept or reject the offer mr.

At time ¢t € (0,7), the firm chooses its investment, equity payouts, equity issuance, and

default timing to maximize its equity value:
T
E(Wi;mp) = E, { / e " (dU, — dN, — dH,) + e " T D Er(Wr,mo) | (23)
t

where H, denotes the cumulative (undiscounted) equity issuance costs up to time s and

Ex(Wr,myg) is the firm’s equity value at 7' under the firm’s time-T optimal strategy.*> We

45We choose parameters to focus on the economically interesting case where equity financing costs hg, by
are moderate so that shareholders will always choose to raise external equity rather than default before time
T.
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define E}.(Wr,mp) and the optimal time—7T" offer my in Internet Appendix I.1.

Debt pricing. Banks provide funds Dy at ¢t = 0 and receive coupons at a rate of mg until
time T. At time T, the date-0 lenders sell the debt to hedge funds at an equilibrium price
D4 (W, mg) that reflects the expected hedge fund payoff at time T', given mg, Wr, the firm’s
equilibrium time-T" strategy (i.e., the coupon rate for the newly issued debt m%(Wr,my)),
and investors’ responses. We define DX (Wr,mg) in Internet Appendix [.1. For t < T, the

debt price is:
T
D(Wy;mg) :Et[ / e mods + eI DE (W, mg) |- (24)
t

The coupon my = mg(Dy) is endogenously determined to make lenders break even: Dy =
D(Wy;myg), where Wy = Dy — I is the firm’s initial cash holdings. Finally, at time 0, equity

holders choose Dy > I to maximize ex-ante firm value: E(Dy — Io; mg(Dy)).

6.3 Results

Comparing the model solution with LMEs to the solution with only traditional renegotia-
tion, we find the following predictions. First, enabling time-T" LMEs increases ex-ante firm
value. This happens because: (a) LMEs prevent some bankruptcies at time 7', in the sense
that A(Wr,mi(Wr)) = 1 for a larger region of Wr values under LMEs than under tra-
ditional renegotiation, and (b) by reducing expected default costs, LMEs enable firms to
choose higher leverage, increasing the debt coupon mgy and associated tax benefits. Second,
LMEs mitigate underinvestment: for any w, ¢*(w) is higher under LMEs than under tradi-
tional renegotiation. Investment rises because LMEs increase the firm’s continuation value,
increasing the marginal value of investment, and because the firm has a stronger desire to
increase cash flows to support the higher coupon mg that LMEs motivate.

Finally, LMEs have an ambiguous effect on cash holdings, which are characterized by
an endogenous upper bound W on cash holdings: W is optimally determined by the firm’s

desire to pay dividends and avoid the carry cost £ once cash is high enough. We find that
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W can be higher or lower with LMEs than under traditional restructuring, depending on
parameters. On one hand, LMEs make it easier to raise funds at time 7', so having a high
cash balance at T is less important. On the other hand, LMEs promote high leverage and a
high coupon, so the firm must conserve more cash to support a higher debt coupon payment.
In our preferred parameterization, the second effect dominates and W is higher with LMEs.

Figure 3 shows the results described above, based on a numerical solution of the model
using the parameter values listed in Table 1. In Internet Appendix I, we prove that our
numerical solution converges to a variational-inequality-based model solution and we provide

a verification theorem proving that the associated policy is optimal.

7 Conclusion

Distressed firms have recently used aggressive tactics to raise liquidity, stripping collateral
from existing secured lenders unless they inject new funds. Critics of this “creditor-on-
creditor violence” argue that this trend is harmful, eroding trust among corporate lenders.
Proponents argue that these “LMEs” help firms raise liquidity and avoid bankruptcy. In
line with this view, Buccola and Nini (2024) show that borrowers and lenders continue to
include clauses in loan contracts that enable dropdown LMEs.

We provide a formal model showing that (1) in the presence of information asymmetry,
equity holders “underinvest” in debt renegotiation by offering low returns to investors and
risking deal failure, because part of the benefit of avoiding bankruptcy accrues to debt
holders, (2) LMEs solve this inefficiency because equity holders internalize more of the benefit
of a successful deal when they can steal collateral from dissenting investors, and (3) as a
result, firms create value ex ante by enabling LMEs in contracts.

Notably, it is possible that some liquidity injections destroy surplus: equity holders might

gamble for resurrection at the expense of debt holders.* In this scenario, we prove that LMEs

46Likewise, LMEs might prevent bankruptcies that create value (Ayotte, 2015) because equity holders do
not internalize the bankruptcy benefits.
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destroy value by worsening equity holders’ “overinvestment” in value-destroying opportuni-
ties. Thus, we provide a positive explanation for why some firms enable LMEs in contracts
while others ban them.

Finally, the LMEs that we study share some features with “pay-to-play provisions” that
venture capital firms use in their contracts with portfolio companies (Weiss, 2025). Biotech-
nology firms regularly raise financing through contracts with these provisions, which subor-
dinate the claims of any investor who refuses to provide further capital in future financing
rounds (Sparks, 2019). In this sense, our model explains a phenomenon that is broader than

the use of LMEs by distressed syndicated-loan borrowers.
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Figure 1: Model Timeline
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Solution: Wad = 0.037, WEME = 0.302, mdad = 0.595, mEME

Figure 3: The Impacts of Enabling LMEs in a Dynamic Model

3.997. Parameter values are listed in Table 1.
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Table 1: Parameter Values for the Dynamic Model Extension

This table reports the parameter values that we assume in Section 6.

r

Ho
Ka

Sorw TS TI>ma 2 F

ha

Risk-free rate
Cashflow drift for ¢ < min{7T, T}

Cashflow drift in good state (¢t > T') and ¢ € [T, T)

Cashflow drift in bad state (t > T))
Cashflow volatility
Bankruptcy cost parameter
Corporate income tax rate
Cash carrying cost
Liquidity shock arrival rate
Investors’ fundung cost
Project startup cost
Liquidity shock caused expense
Probability of failure after injection
Probability that an investor has a high cost
Cost of investment
Equity issue fixed cost
Equity issue proportional cost

0.06

1.51
0.23
1.5
0.2
0.21
0.01
0.8
0.02
5.2

0.67
0.68

0.2
0.08

62



Internet Appendices

A Proofs

This Appendix provides proofs for all of the results in Section 3 and Section 4.

A.1 Limited liability condition

To begin, we formalize the sense in which Condition 2 (limited liability) ensures that Ko+K; < CH.
The following lemma shows this for our most relevant equilibria: those in which A(K;) = 1 and
Ky is the equilibrium value implied by (12). Since K" is the relevant equilibrium value under
traditional renegotiation or full commitment, and K3 < KFME this lemma covers the relevant

equilibria for Subsections 4.1 to 4.3.
Lemma 3. Fiz an equilibrium in which A(K1) =1 and Ko > K§™, where

1 —pip2

Suppose that the break-even condition (12) holds. Then Condition 2 implies that CH > Ky + K.
Proof of Lemma 3: Suppose that the break-even condition (12) holds and A(K;) = 1. Then

plugging A(K1) = 1 into (12), we see that

CH > Ko+ Ky (A2)

= Iy < (1-p1)Ko+piC"+pi[(1-p2)(CT = C") — (1 + E[O]))], (A.3)

which is equivalent to

(1= po)(CH — ) > (1 + EO)) + =10 = p;)lKO +nCT (A4)




Further, if A(K;) =1, then the expected funding cost for participating lenders is

Zi Hi]-accept(Kla 07,)
1 + Hz laccept(Kla 02

J = nlia-gtor a0 -0 F] < noe s

LE[O] = LE .

Plugging E[O] = ¢f into (A.4), we obtain

n Io — [(1 = p1) Ko + p1CE]

(1—po)(C" = C") > I (1 + )
n

(A.6)

Thus, we have shown that (A.6) is equivalent to C > K;+ K under the conditions that A(K7) = 1
and (12) holds. We see that the right side of (A.6) is decreasing in Ko, so if (A.6) holds for K a4
then it holds for Ky > KOTrad.

Plugging K™ into (A.6), a sufficient condition for C* > Kfrad 4 gfrad jg

I—pCr 1-—pilo—p [p2CF + 16(1 — q)]

(1—po)(CT = CF) > (14 q0) +

p1 jal 1—pip2
B - 1—p = 1o 1-p L 1—p1 pip2
_11(1+0q)+7(1_q)119+—[1—7}—C [1—77]
1 —pip2 D1 1—pip2 p1 1 —pip2
- 1—pm L 1—1po
- 1+9( yP g ) 4 (I, - Cchy——P2 AT
1( 1 1—171]32( ) (o )1—1711?2 (8.7)

The final line is the right side of Condition 2. Thus, under the conditions of the lemma, Condition

2 ensures that CH > Ky + K.
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A.2 Proof that creditors are impaired in bankruptcy

Next, we verify that an implicit assumption in our setup is valid. Specifically, since debt holders
receive the entire firm value in bankruptcy and equity holders receive nothing in bankruptcy, we
implicitly assume that Ko > CL.

We now show that this implicit assumption is without loss of generality: it is implied by our
explicit assumptions. Recall that we assume that equity holders are constrained to choose an offer
K satisfying Ky + K, < CH: equity cannot promise a higher payoff to debt holders than the firm
could possibly produce. We also assume that C* < Iy and that the firm is insolvent in distress:
Condition 1 holds. Together, these assumptions imply that Ky > CL.

To see this, note that at date 0, debt holders expect the following future payoffs:

(1 = p1) min{C", Ko} + p1[1 — A(K1)] min{C", Ko}
+p1 | A(K1)pe min{C*, Ko + K1} + A(K1)(1 — p2) min{C¥, Ko + K1} — I ( A(K1) +E[©] )].
By the break even condition, this entire expression must equal Iy. Since E[©] > 0, by replacing
min{CH, Ko} with Ko, replacing min{C*, Ko+ K1} with Ko+ K1, and replacing both min{C*, Ky}
and min{C’, Ko + K1} with CL, we obtain
Ip < (1= p1)Ko+p1|CF+ A(K1) (1 —po)(Ko+ K1 —CY) — I )]
< (L= p)Ko + 1 [CF 4+ A(F) (1= m)(C" —CY) ~ 1)

< (1—p1)Ko+p1 -CL +A(K1) (Lo - CF )}

< (1=p1)Ko+p|CH+ (I — C* )} = (1 —p1)Ko + p1lo,

where the second inequality uses Ko + K1 < C and the third inequality uses Condition 1. This
implies Ky > Iy. Combined with the assumption that C < Iy, we have C* < K. Thus, if the

firm is insolvent in distress and the break even condition is satisfied, then Ko > CL.
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A.3 Proof of Lemma 1

We prove (14) for any Ky and K; satisfying the following break even condition:

Ip =(1 — p1) min{C*¥, Ko} + p1[1 — A(K1)] min{C*, Ko}
+p1 A(Kl)pg min{CL, Ko+ Kl} + A(Kl)(l — pg) min{CH, Ko+ Kl} -5 ( A(Kl) -+ E[@] ) .

(A.8)

Then the result in Lemma 1 is obtained under the constraints C* < Ky + K; < CH and CF <
Ko < CH,

The date-0 value of the equity Fy that accounts for all possible scenarios is

Eo =(1 —p1)(C" = Ko)" + pa[l = A(K))(CF — Ko)*

i ACKY) [p2(CF — Ko — K)F + (1 — po)(CH — Ko — Kl)ﬂ, (A.9)

where z+ = max{x,0}. Since (z — y)* 4+ min{z,y} = z, by summing equations (A.8) and (A.9),

we obtain

Eo = Eg+ Io — I
=(1—p)C" +pi[1 — A(Ky)|C*
+p1 |A(K1)paCl + A(KY) (1= po)CTT — Iy (A(Ky) + E[©] )} — Iy
=(1=p))C" +p1CF — Lo+ p1 |A(K) (1 =p2)(CT =CM) — I _IlE[@@ : (A.10)
Then we arrive at (14).
Note that switching from (1)-(5) to (6)-(10) changes nothing in this argument, it only changes

the definitions of A(-) and Laccept (K71, 6;). In this sense, the above argument holds with or without

LMEs; introducing LMEs only changes the definitions of A(-) and 1accept (K1, 6;).

A-4



A.4 Proof of Lemma 2

Lemma 1 implies that ex-ante firm value takes one of three values. First, if A(K;) = 0, then

Laccept (K(1,6;) = 0 has to hold and ex-ante firm value is
(1 —pl)CH—{—plOL — I. (All)
Second, suppose K is such that Laccept(K1,6;) = 1 for 6; = 0 but Laccept(K1,0;) = 0 for 6; = 6.
Then ]S(K 1) =1—¢q, A(K1) =1 — ¢%, and the expected funding cost for participating lenders is

Zi eilaccept (Kla 91)

LE[®] = LE
! [ ] ! 1+Hz‘1accept(K1’9i)

} =IL(1-¢)0=0. (A.12)
Using Lemma 1, ex-ante firm value for such a strategy is then
(1 —pl)CH +p1CL —Ip+p1(1— q2) [(1 — pg)(CH — CL) — 11:| . (A.13)

Finally, suppose K is such that Laccept(K1,6;) = 1 for both high and low 6;. Then ﬁ(Kl) =

A(K1) =1, and the expected funding cost for participating lenders is

] 1 [q2e (1= %0+ 2(1 - q>92] —ne (A1)

Zi Hilaccept(Kla 01)
1 + Hz ]-accept (Kla 01)

LE
Again using Lemma 1, we obtain the following expression for ex-ante firm value:
(L= p)C 4+ = Tyt (1= p)(CH = CF) = (14 ). (A.15)

This value (when both hedge funds participate regardless of their funding costs) is higher than the

value (when a hedge fund participates if and only if its fund cost is zero) given in (A.13) if and
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only if

(1—po)(C = CF) =L (1+0q) > (1—¢*) [(1 —p)(C? -Ch -1
<~ q2 [(1 —pg)(CH — CL) — Il] > Ilgq

= (-p)Cc"-ch>n(1+ 2).

This is Condition 4. Finally, note that if this condition holds, then (1 — pg)(CH — CF) >
I1(14+60/q) > I. Thus, if this holds, (A.15) is higher than (A.13) and (A.13) is higher than (A.11),
completing our proof. That is, we have shown that A(Kj) = 1 maximizes ex-ante value if and
only if Condition 4 holds. Since Kj is chosen to optimize ex-ante value in the full commitment
equilibrium, it follows that A(K7) =1 in the full commitment equilibrium if and only if Condition
4 holds.

Again, switching from (1) - (5) to (6) - (10) changes nothing in this argument, it only changes
the definitions of A(-) and 1accept (K71, 6;). In this sense, the above argument holds with or without

LMEsS; introducing LMEs only changes the definitions of A(-) and Laccept (K1, 65)-

A.5 Proof of Proposition 1

We first introduce a lemma. The purpose of this lemma is to show that we can use the subgame-
perfect investor responses described by (1) to (5) to evaluate the profitability of the relevant off-
equilibrium-path deviations. This lemma is necessary because our derivation of (1) to (5) assumed

that Ko + K; > C, which might not necessarily hold for off-equilibrium-path deviations.

Lemma 4. Fizx K satisfying cH > K; > CL. Then for any date-1 traditional renegotiation
offer K1 such that Kj + K1 < CH and ATfad(Kl) > 0, the subgame-perfect investor responses are

described by (1) to (5).

The proof of this lemma appears at the end of this proof. Because we assume Ky < C and
Ko+ K; < CH, then we derive from the result in Internet Appendix A.2 that Ky > C*. Using

Lemma 4, we can thus use investor responses described by (1) to (5) to evaluate the profitability
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of any relevant K7, on or off the equilibrium path. Taking the lemma as given, we now prove
Proposition 1.
Fix an equilibrium in which investors and bank lenders anticipate AT (K7) = phrad (g =1

Then (3) must hold for all 6;, including 6; = @, so

1—po)K§ +pCl 1 - . ct (1 —p)Kg
( m); £ +2[—11(1+9)+(1—p2)K1}2p2+(p2)°

2 2
- L(1+6
= (1—-p)Ki>1L(1+0) Ki“zll(;).
— P2

If 0 — K < 111(;;9)7 then any K7 satisfying AT (K}) = 1 can not be an equilibrium because

limited liability would be violated. Thus, we must have C¥ — K > 1010,

If K > 111(%;25), equity holders could reduce K} without changing AT (K¥) = 1, improving

their objective (15). Thus, in any equilibrium in which AT™*d(K}) = 1, we must have

L1 Jr@)'

K = K™ .= =5

(A.16)

When lenders anticipate (A.16) at ¢t = 0, we have AT (K}) = 1, and all investors participate in
restructurings. So by (A.14) the expected investor funding cost is [1E[O] = I10q. Recall that we
assume CH > K + Ki > CL and CH > K > CT and verify these inequalities later. Then (12)

implies that

In=(1—-p1)Kj+p [CL + (1 —po)(K§ + Kf — L)y — 1, — LE[O]

= (1 —pip2) Ky + 1 [pQC’L + 1,0 — I0q|.

Thus, in any equilibrium in which lenders expect AT2d(K7F) =1,

K — ged . Jo = p[peCt 4 160 —g)] (A.17)
0 0 1 —pip2

By the argument of Internet Appendix A.1, we have CH > KOTrad + K 1Trad. Then, according to
the result proved in Internet Appendix A.2, we have K > CL. Since K7 = K{™d > 0, we have

CH > Kimd + K > ¢F and CF > K4 > CL.
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Finally, we need to verify that K7 = K" solves equity’s date one problem (15). Consider the
alternative. Equity could set a low Kj ensuring restructuring fails, which yields a value of zero for
the objective. Alternatively, equity could set the lowest K7 that ensures a type 0 investor accepts.
To calculate this, note that if Laccept(K1,60;) = 0 when 6; = 6 and laccept (K1,6;) = 1 when 6; = 0,
then ]STrad(K 1) = 1 —q. Off the equilibrium path, investors would accept such an offer if (3) holds

with PTd(K)) =1 — ¢

(1 — p2) K + poCF PTrad(fg))
2 - 2

> (1 —p2) K1 — Ii(1+ 6;)]

(1—-p2)K;

_ ~ ct 5
> (1 — P™d(K) +p2PTrad(K1))7 + Pk 2
1—po)KE +p2Cl 14
(1 —po2) 20 P2 : 911 = po) K1 — (1 + 6,)]

> g+ (1 - Q)pz]C; G q)(12— p2)K§

1—po)K§ +p2Cl 1+ ok
— q( p2) 20 P2 + Qq[(lfpg)Klffl(lJrgi)] qu

Plugging in 0; = 0, dividing by (1 + ¢)(1 — p2)/2, and rearranging, a type 0 investor accepts if

and only if

I 2 cl 1 —po) K¢ ct
K> h q —q( p2)K§ + p2 '

T T Uro0-p)| 2 2 (A.18)

As before, if equity holders deviate to set AT4(K) = 1—¢?, then they optimally choose the lowest

K that achieves this. Replacing the inequality with equality and simplifying,

Il q Il q
KAlt _ o K* Ly _ _ KTrad _ L ) Al
= - G - O = - T - Y (A19)

We have K" + Kt — 0L = 1232 + lTqu(Kg&ad — OF) > 0 using K™ > OF.

Next, we compare the value of the date 1 equity objective under these two strategies. If
O — grad — grad > (1 — ¢2)(CH — K™ — K{MY)| then it is not profitable to deviate to KMt
when CH — Kfad — )KAIY > 0 and it is not feasible to deviate to K{*!* when C'H — Kfad — g4t < 0,
If CH — gfrad — Krad < (1—¢2)(CH — K4 — KUY, using CH — Krad — K4 > 0, we conclude

that Cf — K™ — KM > 0 and deviating to K{M* is feasible and profitable.

Thus, it is optimal to follow the equilibrium strategy K} = K lTrad rather than deviating to K {“t
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given in (A.19) if and only if

CH Trad KTrad > ( )(CH Trad KAlt)
KTrad T ch
s O _ fed _ pTrad [CH o ( 1 ﬂ
’ (1=a) 1+q 1 —p2 1 +q
o O R K (1= P > (1= ) O - ] g gt
— D2
I
= P -0H 2K - (1 gt T g(Kd — oty
(146
— q2(CH —CL) > 1( + ) - (1 _q2) +q(KOTrad _ CL)
L —p2 1—p2
1 — 1-—
— (1-p)(C"-C") > 7 [Il ( ¢+ )] + Tm(KOTrad —chy. (A.20)
The right side is
BT = <1 + ‘92> Lo P2 (g Jrad _ oLy, (A.21)
q q

Then we have shown that AT™d(K}) = 1 is an equilibrium if and only if (1 —py)(CH —CF) > BTrad,

Further, since we have shown that KOTrad > CL, we have

BT = <1+§2) 1;p2(Kg*ad—cL)>11 <1+;2)>11 <1+z>. (A.22)

Plugging the expression for K} = K into (A.21), we obtain

0 1-
IBTradzjl <1+q2> + qu(KoTrad—CL)

9 — Iy — Cl+16(1—
=I1<1+q€2)+1 P2<0 p1[p2C* + L6( C])}_C,L)

q 1—pip2
Note that
Iy — ct Ip—Ct
0= PipaC”  n _ o ‘ (A.23)
1—pip2 1 —pip2
Thus,
0 1—pyly—CEF—pi6(1 —
IB%Tfad—11<1+2)+ P20 nho = a), (A.24)
q q 1 —pip2

Combining (A.22) and (A.24), we obtain (16).
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Finally, we prove that (1 — ps)(CH — CF) > B™d implies Condition 2. We only need to show

that
_ 1—
BT > [1(1+8) + (I — CF)——L2, (A.25)
1 —pip2
since I1(1 + 0) is larger than the first expression on the right side of Condition 2.
Using (A.24), we have
5 )
BT — [[(1+9) + (fo - CF) =]
O+ =,
— (1 1-— 1-— 1-— 1
21-19(2_ p2 pi( q)—1>+(Io—CL)pQ<—1>
q q 1—pip 1 —pip2 \q
— (1 1 1-—-
>119<2—(—1)(pz>pl—1)>0, (A.26)
q q L —pip2

where the first inequality uses % — 1> 0, the second inequality uses the fact that for any € € (0, 1),
22 — (z — 1)e — 1 is increasing in 2 > 1. Then we finish the proof of Proposition 1.
Proof of Lemma 4: Since CH > K§ > C*, then for any feasible offer K7 such that cH > K§+ Ky,

investor i’s expected payoff from accepting the offer is

R (0;) =(1 — pa)

K* ﬁTrad
20 + (l— )[(1—p2)K1—11(1+9i)]
~ cl K:+ K ~
Trad - ~ 0 _ pTrad :
P mln{ 5 5 }—i—(l P )mln{

ct K
+ D2 7,74‘}(1} s (A27)

Trad
reject

and the expected payoff from rejecting the offer is still R given by (2).

Compared with R4 (6;) given in (1), we have RI™4 (9;) < RI2d (4,). The investor i accepts

accept Zraccept accept

the offer K, if and only if R1ad (0;) > RTrad - Then we have RIrad (0;) > RIrad (0;) > RTrad

accept reject* accept £laccept reject”

For the case AT4(K) = 1, we have pTrad — 1, Following the proof in Proposition 1, we derive

from R4 (9) > RTad that Ky > L(1+6) Since K7 > 0 and K > CT, we have Kj+ K > cL

accept reject 1-p2 °
and 58 + K1 > G Thus, RI2d, (6;) = R, (0,).

accept Zraccept

For the case AT (K) =1 — ¢%, we have P4 = 1 — ¢. Following the proof in Proposition 1,
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we derive from RIT2d (0) > RTrad that

accept reject

Ky > - S m(K{; —ch. (A.28)
Using K > Cr, we have
Ki+Ki—cb>- D b g by, (A.29)
1—p2 1+g¢q
and
KS;CL + K1 > 5 flm + (% - %rq)(Kg; — oy > 2(11_+qq)(K§ —chy>o. (A.30)

Thus, R4 (6;) = R3S (6;).

accept =~accept

A.6 Proof of Proposition 2

Recall that, under LMEs, the subgame-perfect investor responses are given by (6) to (10). The
derivation of these equations implicitly assumed that Ky + K; > CL. In this proof, we assume
that it is without loss of generality to restrict attention to offers K; such that investors respond
according to (6) to (10). We then verify this assumption.

By (6) - (8), investor i accepts an offer K if and only if

Lopl () PIME(1)
2 2

) [pQCL — Il(l + 91') + (1 —pz)Kl]

(1 —p2)K§
e

CL

>(1— 15LME(K1))7 + PMME(R) (A.31)

We follow the same steps as in the proof of Proposition 1. Fix an equilibrium in which investors

and bank lenders anticipate AMME(K}) = ]BLME(Kf) = 1. Setting 0; = 6 in (A.31), we obtain

(1 —p2)K;
2

1 _ | — o) i
+5[PC" - 1A+ 0) + (L -p)Ki] > (?)0
Il(l +§) _p2CL

— K| >
1 —p2

(A.32)
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a_ L
If C7 — K; < %, then any K satisfying A"ME(K7) = 1 can not be an equilibrium
11(1+§)7p201‘

because limited liability is violated. Thus, we must have C'* — K§ > T

It K > %, equity holders could reduce K7 without changing AYME(K}) = 1, im-

proving their objective at time 1. So, we must have

K*
! 1—p2

(A.33)
We can see that KFMP is smaller than K™ which is given in (A.16). Additionally, under
Condition 3, we have K{JME > 0.

When lenders anticipate (A.33) at t = 0, we have APME(K}) = 1, and all investors participate
in restructurings. So by (A.14) the expected investor funding cost is I1E[@] = I16q. Recall that we
assume CH > K¢ + K > O and CH > K} > Ol and verify these inequalities later. Then (12)

and (A.33) imply that

In=(1—-p1)Kj+p1 [CL + (1= p2)(K§ + Ki — CF) — I — LE[O]

— (1 pp)K {he - m)q} | (A.34)

Thus, in any equilibrium in which lenders expect AMME(K7) =1,

Io—p1110(1 —
K = give,_ To=mhbl=q) (A.35)

1 —pip2

K(I)“ME is larger than KOTrad, which is given in (A.17). Further, the argument in

We can see that
Internet Appendix A.1 shows that CH > K(I;ME + K %ME . Then, according to the result proved in
Internet Appendix A.2, we have K(I)“ME > CL. Since Ki = KI'ME > 0, we have C > K(I)‘ME +
KME > o6 and 0 > KIME > CF,

We need to verify that K = KIMFE solves equity’s date one problem (15). Consider the
alternative. Equity could set a low Kj ensuring restructuring fails, which yields a value of zero for
the objective. Alternatively, equity could set the lowest K7 that ensures a type 0 investor accepts.

To calculate this, note that if Lyccept (K1, 60;) = 0 when 6; = 0 and laccept (K1,6;) = 1 when 6; = 0,

then PLME (K1) = 1—q. Off the equilibrium path, investors would accept such an offer if (8) holds
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with PPME(K ) =1 — ¢

(1 —pz)K5+<1 _ PME(R)

5 5 )[P2CL——71(1+9i)+(1—P2)K1]

> ( PLME( ))C +P(1_p2)KO

2 2
- _SQ)KO : —; [p2C" = L(1+06;) + (1 - p2)K1] > qC; + (1= q)(12— p2) K
q(1 —2192)K + 1-2Fq[ L(1+6;) 4 (1—py)Kq] > C;L[q(l_m) ).

Plugging in 0; = 0, dividing by (1 + ¢)(1 — p2)/2, and rearranging, a type 0 investor accepts if

and only if

K> D 2 [CL q(1 — p2)K;

P A rg | 2 W0 —m) =T

I 1 |:L D2 ]
= +—|c [ _ }—K*
1-p2 1+¢ 1 1—p2 0d

I q L p2CE
= + —C*"—-K}) — ————————. A.36
1—po 1+q( 0) (1+q)(1—p2) (4.36)
Then we obtain
I peCL
KA — 72 K:— ok -_ A.37
M = T O - T e (A.37)
We have
K*—i—KAlt—CL: Il +L(K*— L)_i
0T l—ps 1+4+gq ° (1+q)(1—p2)
I poCL
> — > 0, A.38
L—ps  (1+q)(1—p2) (4.38)

where the first inequality uses Kj > CT, and the second inequality uses Condition 3.
Next, we compare the value of the date-1 equity objective under these two strategies. Similar

K {JME rather

to the proof of Proposition 1, it is optimal to follow the equilibrium strategy K =
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Alt
1

than deviating to K" given in (A.37) if and only if

C— Ki— Ki > (1-¢%) CH—K{;‘—Kf“}

= CH—K*—K*>(1—q2)_CH—K*—< ho_ 4 (K*—CL)——p2CL )}
0 L= i 0 1—po 1+q 0 (1+q)(1—p2)
- Loy
— oK K> (-)|et - D } (- QKg — g1 - gt + 2819
I 1—p2 (1—p2)
I CcEk(1—
= P - >Kf—(1-@)——+qK; —Ch) + p2C(1 = q) (A.39)
1—p2 (1 —p2)
Multiplying both sides of (A.39) by (1 — p2)/q?, we have
1—po I p2CE(1—q)
1-— clH _ oy > [K*—1—2+ Kfr—obyp 2= = T A .40
( pQ)( ) = qg 1 ( q )1 — s Q( 0 ) (1 _p2> ( )
The right side is
B = LR e 1 gty g - oty 2000
N 1—po 0 (1—p2)
L(14+60)—pCEt  1-¢2 1 cLk(1 -
q q
g 1 — P2 CL

=1 1+>+ Ky — —, A41
1( e a " q (A41)

S o
where the first equality uses K1MF = %. Substituting K = K(I)“ME = %&S‘D into

(A.41), we obtain

[ 1—po — cr
BLME=I<1+>+I— LO(1—q)] — =—.
1 q2 q(l—p1p2)[ 0— P11 ( Q)] q

Comparing this to

1—polg—CF —p [1O(1 —
153:]1(1+02>+ p2lo —C" —p110(1 — q) (A.42)
q q 1 = pip2
we see that
L 1—
BLME—B—C[l—m} <B. (A.43)
q 1 —pip2

Since CH > K§ > CL, for any feasible offer K, such that CH > K + K, investor ¢’s expected
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payoff from accepting the offer in a LME is

KE)k ( ﬁLME
+(1-

RIME (6:) =(1 - p2)

) [(1—p2) K1 — (1 +6))]

~ Cl K+ K . K
PLMEmin{— L}—l—(l—PLME)min{CL,—O—i—Kl}

A.44
-~ : A4y

+ p2

LME
Rreject

and the expected payoff from rejecting the offer is still given by (7). Compared with

RIME (9,) given in (6), we have RIME (9,) < RIME (9,). Thus, while achieving the same re-

accept =*accept accept

structuring probability A'ME(K) > 0, K; solved from R-ME (9,) = RIME is weakly higher than

accept reject

K solved from Rgg\gg)t (0;) = RrLel}/ég. Thus, it is sufficient to consider K1 such that the subgame-

perfect investor responses are described by (6) to (10): if KMt derived from (6) to (10) is not a

RLME

Riocept(0) is not a profitable deviation. Then we

profitable deviation, then K{“t derived using
derive from (A.39) that the first part of Proposition 2 holds.

To prove the second part, assume equity can choose between an LME or traditional renegotiation
at date 1. There are four possibilities for the equilibrium outcome: (A) an LME with P = 1, (B)
an LME with P = 1 — ¢, (C) traditional renegotiation with P = 1, or (D) traditional renegotiation
with P = 1 — q. Note that, ex post, equity will always prefer renegotiation with some positive
probability to no renegotiation since the latter delivers an ex post objective of zero. First, observe
that (C) cannot be the equilibrium outcome: equity can achieve P =1for cheaper ex post with an
LME, since (A.33) is lower than (A.16). Likewise, (D) cannot be an equilibrium outcome: equity
can achieve P = 1 — ¢ for cheaper ex post with an LME since (A.37) is lower than (A.19) for the
same K. Thus, the equilibrium outcome must be an LME. That leaves (A) and (B), both of which

entail LMEs, proving the second part of the Proposition 2.

A.7 Proof of Proposition 3

We begin by introducing the additional conditions required to prove Proposition 3.
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Condition 5. BMME < (1 — py)(CH — CL) < BTrad g4

1—po Iy - Ct
(1—po)(CH — CF) >T, + T ey s g cp— (A.45)
H L Io —C’L
0 1 (1—p2)Io — (1 — pips)C*
(1—p)(CH —CF) >1 <1+q2) P sy e g1 (A.47)

Following the proofs of Propositions 1 and 2, we only consider an offer K; such that the
subgame-perfect investor responses are described by (1) to (5) in a traditional renegotiation, and
we only consider an offer K such that the subgame-perfect investor responses are described by (6)
to (10) in an LME.

Using Lemma 1, we can denote ex ante firm value as FEy(A(K7)) and there are three possible

cases. When A(K;) = 0, the ex-ante firm value is
Eo(0) = (1 — p1)CH 4 pyCF — 1. (A.48)
When A(K;) =1 — ¢?, the ex-ante firm value is
Eo(1-¢*) = (1—p)C" +pC* + pi(1—¢%) [(1 —po)(CH —Ch) — 11] — Ip. (A.49)
When A(K;) =1, the ex-ante firm value is
Bul1) = (L= p)C" + 1 4 | (L= p)(C©" = ) = 11+ 6D)] o (A50)

Since (1 — po)(CH — CL) > Iy, we have Ey(1 — ¢?) > Fy(0). The proof of Lemma 2 shows that
(1—p2)(CH —CF) < I1(1 4+ 6/q) implies that Eg(1 — ¢?) > Eo(1). Thus, in order to prove the first
part of Proposition 3, we only need to show that there exists K, K7 such that cH > Ki+K] > cr,

CH > K} >CLl AKY) =1-¢2
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We derive from (A.19) that

I q L
I = - ——(K§ — . A51
= g - o) (A51)
It follows that
L K —Ck
Ki+K;—-CF= + =4 . A.52
K R (A52)
Substituting A(K7) =1 — ¢* and E[O] = 0 into (12), we obtain
Io =(1 = p1)Kg +piCF +pi(1 = ¢*)[(1 = p2)(Kg + K — CF) — L]
=(1 = p)K5 +p1C" + pi(1 = ) (1 - p2) (K5 — C)
:[1 —pi[l-(1-g(1 —pz)]]Ké‘ +pi[l = (1= q)(1—p)]C, (A.53)
where the second equality uses (A.52). Rearranging, we obtain
Ip—pi[1—(1—¢q)(1—p)]CE
Ki = 0 pl[ ( )( p2)] (A.54)

1—pi[l—(1—q)(1—p2)]

Substituting A(K}) =1 — ¢? and E[©] = 0 into (12), we can see C? > K + K7 if and only if
Ip <(1 = p1)K§ +p1CF +pi(1— ¢*)[(1 = p2)(CT = C*) — 1], (A.55)
which is equivalent to

Io— (1 —p)K* —pCE
1—p)(CH —Cly> 1+ (1 —p)Kg —p

pi(1—q?)
1_p2 * L
= + Ky —-C
1 1+q( 0 )
— In — CL
:I1+1 b2 0o —C (A.56)

l+g1-—pi[l-(1—-q)(1-p2)]

where the first equality uses the second equality in (A.53), and the second equality uses (A.54).
We can see from (A.45) that (A.56) holds. Hence, C* > K} + K7 holds. Additionally, we derive

from Internet Appendix A.2 that K > CL. Then we derive from (A.52) that K + K} > CF.
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Note that C > K¢ is equivalent to (1 — p2)(CH — CF) > (1 — po) (K — CF). Using (A.54),

we have

Iy —CF
L—pi[1—(1—q)(1—p2)]

(1-p2)(K5 = C") = (1~ p2) (A.57)

Then we derive from (A.46) and (A.57) that C? > K. This proves the first part of Proposition 3.
We now prove the nonexistence of an equilibrium (Ko, K;) with LMEs in which AMME(K) =
1-q2 IfCH < Ky + K, or CH < K, then it is clear that (f(o,f(l) is not an equilibrium. Thus,
we only need to consider the case cH > kg + K 1 and CH > I~(0. According to the result proved in
Internet Appendix A.2, we have Ko > CL.
From equation (A.37) in the proof of Proposition 2, if ALME(I? 1) = 1 — ¢?, equity optimality

implies that

~ I q L pQCL
K| = N S e — A.58
e T LA T ey (A.58)
It follows that
Ko+ Ky—cb— D +L(I~(0—CL)—¢ (A.59)
l—py 1l+4g (1+q)(1—p2) '

Using Condition 3, Ko > CL, and (A.59), we conclude that Ko+ K, > CL.
To calculate the I~(o implied by this, we start with the break-even condition, noting that the
expected investor funding cost is zero since high-cost investors reject the offer in this equilibrium,

and calculate:

Ip=(1=p1)Ko+p _CL +(1-¢®) (A -p)(Ko+ K —CH -1y )}

) . B _ L
= (1= p)Ko+pi|C + (1 - %) ( 11 7q Ko=) - (foq) )}

=(1-p)Ko+p -CL—|—(1—q) ((1_p2)f(0_CLﬂ

(1= p)Ro +p1|qC" + (1 —g)(1 - p2>fco} (A.60)
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where the second equality uses (A.59). Rearranging, we obtain

R Iy — p1gC*
0= .
1—pi[1—(1—q)(1—p2)]

(A.61)

Recall from equation (A.33) in the proof of Proposition 2 that the optimal K} that ensures
AME(R) =1 s
L(1+6) — pCF

« LME
Ki=rre= 1 —p2

(A.62)

Using Condition 3, we have KI'ME > 0. Since we have shown that Ko > CL, we have Ko+ K PME >
ct.

If cH — IN(O — K%ME > (1-¢%) [C’H — IN(O — I?l], using CH > I?o + INQ, we conclude that
cH — I?o — KIME > 0, and deviating to K}'MF is feasible and profitable. Thus, it is profitable to

deviate from the strategy K to K LME jf

CH K KLME (1—q2) CH—ko—kl]

H LME NP L = p2C*
= O Rom k> (- et - e ( RN ==

N p2CL(1—¢)
|- a-aki- g - gt + 20
~ o, mCti-g)
T (Ko —C%) + (1—-p2)

I
1—po

— O —Ky— KME S (1-¢)|cH -

= g’ -t > KM - (1-¢)

(A.63)

Multiplying both sides of (A.63) by (1 — p2)/q?, we have

q2 (Ko — Ch) +

. (A.64)

The right-hand side of (A.64) is identical to that of (A.41), except that K is replaced by Ko in

A-19



(A.61). Thus, the right side of (A.64) is

g 1—p2~ CL
11(1+q—2)+ KO—7
[ 1— Iy — p1qCE cL
:Il(1+72)+ b2 0 — P19q v
q g 1—-p1-Q1—-¢q)(1—p2)] ¢
0 1(1=p)y—(1— ck
@’ gl -pi[l—(1—q)(1—p2)]

where the first equality uses (A.61).
Thus, when inequality (A.47) holds, we conclude that (A.63) holds, and there is no equilibrium
with LMEs in which ALME(I? 1) = 1 — ¢?. Further, from Proposition 2, there exists an equilibrium

(KgME, KIME) with ALME(KEME) — 1 jf

(1 . pg)(CH . CL) > IBLME.

Proposition 2 also implies that, under the above condition, shareholders will opt for an LME when
given the choice between an LME and traditional renegotiation at date 1. According to the proof
of Proposition 2, A"ME(K;) = 1 if and only if K; > KFME. For K7 > KFME | it is profitable
to deviate from Kj to KI'MF. Combining these facts, and noting that equity would never choose
ALME(K 1) = 0 ex post since it guarantees them a zero payoff, we can see that the unique equilibrium
is (KEME| KIME) with LMEs, which features ALME(KTME) = 1. Combining this and the first part
of the Proposition, the third part of Proposition 3 follows.

All that remains is to prove the second part of Proposition 3. From the proof of Proposition 1,
if ATrad(K¥) =1 — ¢2, equity optimality implies that K7 is given by (A.51). Using the break-even
condition, we obtain K as shown in (A.54). Recall that we have shown that C* > K + K} > CL
and C > K5 > CFL.

To verify that (K§, K;) comprises an equilibrium, we only need to consider the deviation K at
date 1 such that A™#d(K;) = 1. From equation (A.16) in the proof of Proposition 1, the optimal
offer K that achieves AT (K1) = 1is Ky = K{™ = [;(1+6)/(1 — p2). Comparing it with K7 in

(A.51) and using K > O, we have K{'® > K7. Using K + K > C*, we have K+ K4 > COL.
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Similar to (A.63), (K, K}) comprises an equilibrium if

O — K — K™ < (1- ¢)(C" - Kj — K7)

K¢ I qC*
— o — g; — g < 1—2[C’H— 0—( + . A.66
0 1 ( q-) 1+q T—py  14¢ ( )

Following (A.20), we can see the above inequality is equivalent to

(1-p2)(C" = C") < qlg[h <q2 +0)} - _qu (Kg—Ch). (A.67)

The right side of (A.67) is the same as BT given in (A.21), except that K#, as defined in (A.17),
is replaced by K as given in (A.54). In the current proof, we assume (1 — p)(CH — CF) < BTad,
so we only need to show that Kgmd < Kj.

Note that for any Z < 1,

QIO—ZCL_—CL(1—Z)+IO—ZCL_ Ip—Ct

= = . A.
07 1-27 1-2) a=zp " (A.68)
It follows that
Io — p1|p2CF + LO(1 — q)
K(')Frad _
1 —pip2
Iy — ct Ip—pCE[1—-(1-¢)(1 -
< 0 — P1p2 0— D1 [ ( q)( p2)} - K, (A.69)
1 —pip2 1—pi[1—(1—q)(1—p2)]

where the second inequality uses (A.68) and 1 — (1 — ¢)(1 — p2) = p2 + q(1 — p2) > pa.
Thus, (1 — p2)(CH” — CL) < BT implies that (A.67) holds and (K, K;) comprises an equi-

librium. This proves the second part of Proposition 3, concluding the proof.

A-21



B Exclusive LMEs

In this Appendix, we formalize the extension summarized in Subsection 5.1. As described in that
section, we make two changes to the baseline model. First, we introduce convex funding costs.
Second, we introduce exclusive LMEs.

Convex funding costs. For simplicity, we continue to assume that low-cost investors (6; = 0)
have zero funding cost in all situations. However, we now assume that high-cost investors have
convex funding costs. If two high-cost investors split the deal, each injecting I;/2, then they each
pay a funding cost 0211 /2 for a total funding cost f2. However, if one high-cost investor funds the
deal alone, then they pay a higher funding cost 611, where ; > 0. Finally, if a high-cost investor

splits a deal with a low-cost investor, then the high-cost investor pays 0217 /2. In summary:

One high-cost investor = Total funding cost = 6113 (B.1)
One or two low-cost investors = Total funding cost = 0 (B.2)
One low-cost investor and one high-cost investor = Total funding cost = 051 /2 (B.3)
Two high-cost investors = Total funding cost = 021;. (B.4)

Exclusive LMEs. Consider a subgame in which the date-0 contract specified a payment K, the
firm entered distress at date 1, and equity holders make an exclusive LME offer K7 to debt holder
i. The debt holder knows that if they reject, the deal fails and the firm enters bankruptcy, so they
receive CL/2. If the debt holder accepts, they receive their original debt value and the entire LME
payoff:

(1—p2) K5

2
—_——
Original debt contract

REXC (01) _

accept

+ [p2CF — (1 + 611(0; > 0)) + (1 — p2) K1] . (B.5)

Entire renegotiation payoff

Note that since investor i funds the whole deal, their funding cost is either 0 or #1, depending
on their type. Also, note that Rgézpt(Oi) does not depend on ]3]', the probability that the other

investor j accepts the offer, since investor j is not given the opportunity to accept in an exclusive

LME. Other than this change, if equity holders contractually commit to an exclusive LME, the
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equilibrium is defined in the same manner as before.
At t = 0, equity holders choose whether to (1) allow any form of renegotiation, (2) ban any
LME, (3) only ban nonexclusive LMEs, or (4) only ban exclusive LMEs. The following proposition

shows that banning exclusive LMEs can create value:

Proposition 4. Assume the Conditions 1-4 and (19) hold for § = 03. Then in the full commitment

equilibrium, A(K7) =1, and banning nonexclusive LMEs at t = 0 is strictly suboptimal.

1. Aslong as 01 > 0o, equity holders weakly prefer a contract that (1) allows nonexclusive LMEs

and (2) bans exclusive LMEs.

2. Equity holders strictly prefer a contract that (1) allows nonexclusive LMEs and (2) bans

exclusive LMEs if

(1—p2) ( Io — p11162(1 — q) > 47 7 cr
> 11(01 — 09) + —. B.6
2 L —pip2 =)t (30)

Ké‘ME from Proposition 2

Intuitively, the assumption that §; > 3 introduces convex funding costs that make exclusive
LMEs ex-ante inefficient, relative to the constrained-efficient ex-ante firm value that arises from
guaranteeing two-investor renegotiation through traditional renegotiation or nonexclusive LMEs.
Under the conditions of Proposition 2, this constrained-efficient ex-ante firm value can be achieved
through nonexclusive LMEs. Thus, when nonexclusive LMEs already achieve the constrained-
efficient outcome, exclusive LMEs can only do worse. This leads to the first result of Proposition
4.

Moreover, exclusive LMEs can be attractive ex-post to equity holders. Comparing equation
(B.5) to the rejection payoff of C*/2, we observe that a debt holder is likely to accept even a low-
K exclusive LME because it preserves their ability to realize the original debt value K. In this
sense, exclusive LMEs can be more coercive, allowing equity holders to achieve renegotiation with
low K7 payments. While this could potentially improve efficiency if renegotiations otherwise fail
in equilibrium, the attractive nature of exclusive LMEs becomes a problem if nonexclusive LMEs
already guarantee renegotiation. In this case, which is considered in the above proposition, guaran-

teeing renegotiation with a nonexclusive LME is preferable ex-ante to guaranteeing renegotiation
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with an exclusive LME, which entails higher funding costs due to the convexity assumption. Thus,
equity holders want to commit ex-ante to a nonexclusive LME to reassure lenders that renegotia-
tion will be less costly. This leads to the second result of Proposition 4: equity holders can strictly
benefit ex-ante from banning exclusive LMEs. However, if §; become very large relative to 6, then
exclusive LMEs become less attractive ex post: equity holders must compensate the investor for
their high convex funding cost. In this case, there is no need to ban exclusive LMEs because equity
holders do not choose them ex-post even when they are available. Likewise, equity holders will not
choose exclusive LMEs if K}M¥ is low, since then they are less coercive (and thus more expensive)
than nonexclusive LMEs.

Proposition 4 provides an explanation for the empirical evidence of Buccola and Nini (2024):
while new debt contracts intentionally allow for nonexclusive LMEs, they increasingly feature
clauses that block exclusive LMEs, suggesting that exclusive LMEs are harmful ex ante. In our
model, this can be explained by convex funding costs. However, we acknowledge that there are
other reasons outside of our model that a firm may prefer to ban exclusive LMEs. For example,
firms might worry that exclusive LMEs deter small investors in the secondary market, who worry
they would not be among the chosen few to participate in an exclusive LME. Similarly, investors in
the secondary market might have some slight aversion to the uncertainty regarding whether they
will be in the exclusive group. Either of these effects could cause banks to charge more ex-ante,

anticipating that it will be harder to sell the loans in the secondary market later.

B.1 Proof of Proposition 4

In this new setup, we continue to assume the same date-0 debt pricing condition: exclusive LMEs
simply shift the potential acceptance probability A(K7) and the expected funding costs of partic-
ipating lenders E[©]. Thus, Lemma 1 and Lemma 2 continue to hold. We begin by using these
lemmas to characterize the potential ex-ante firm values that could arise from different ex-post
outcomes.

First, if the ex-post outcome is that restructuring always fails, then A(K;) =0, E[®] =0, and
the ex-ante firm value is

(1—p)CH 4+ piC*F - I. (B.7)
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Second, if the ex-post outcome is that (1) equity holders forgo an exclusive offer and (2) only

low-cost investors accept offers, then A(K;) = 1 — ¢?, E[©] = 0, and the ex-ante firm value is

(1= p)CH +p1C" = Io + p1(1 = ¢*)[(1 = p2)(CT = C*) = I]. (B.8)

Third, if the ex-post outcome is that (1) equity holders forgo an exclusive offer and (2) both
low-cost and high-cost investors accept offers, then A(K;) = 1, E[O] = ¢f2, the ex-ante firm value
is

(1—p)CT +p1C" — Iy + p1[(1 = p2)(CT = CF) = [i(1 + ¢62)], (B.9)

where 0y appears in this expression since there are always two investors funding the deal.
Fourth, if the ex-post outcome is that (1) equity holders make an exclusive offer and (2) only

a low-cost investor accepts, then A(K7) =1 — ¢, E[®] = 0, ex-ante firm value is:

(1= p)CT +p1C" — Iy + p1(1 = @)[(1 — p2)(CTT = C") — ). (B.10)

Finally, if the ex-post outcome is that (1) equity holders make an exclusive offer and (2) any

type of investor accepts, then A(K7) = 1, E[O] = ¢f1, ex-ante firm value is:

(1 — pl)CH —}—plCL — Iy —|—p1[(1 — pg)(CH — CL) — 11(1 + q@l)]. (B.ll)

Given the assumptions of the proposition, Lemma 2 implies that the third ex-post outcome
delivers the highest ex-ante firm value of the first three options. The fourth option is strictly worse
than the second because ¢ > ¢* and Condition 4 implies that (1 — po)(C* — CF) > I;. The fifth
option is strictly worse than the third since 1 > 0. Thus, any contract that delivers the third
ex-post outcome is optimal ex-ante.

According to Proposition 2, the following contract delivers the third outcome ex-post: (1) allow
for nonexclusive LMEs and (2) ban exclusive LMEs. Thus, this contract is ex-ante weakly optimal
for any 01 > 05, which proves the first part of Proposition 4.

It remains to show that the contract is strictly optimal for low values of 61 — 0. To show

this, we prove that a contract enabling exclusive LMEs cannot support an equilibrium featuring
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the third ex-post outcome described above. Since the third outcome is strictly the best outcome
ex-ante under Condition 4, equity holders thus strictly benefit from banning exclusive LMEs so
that the third outcome can be achieved (Proposition 2).

To show that a contract enabling exclusive LMEs cannot support the third ex-post outcome,
we proceed in a proof by contradiction. Suppose that enabling exclusive LMEs still supports the
third ex-post outcome. By definition of the third outcome, lenders at ¢ = 0 expect equity holders
to forgo an exclusive LME and they expect any investor type will accept the offer. Since we have
assumed BIME < (1 —po)(CH —CF) < BT it cannot be that lenders at ¢ = 0 expect a traditional
restructuring with ATrad(KlTrad) = 1: if debt were priced accordingly, Proposition 1 implies that
equity holders would deviate to a strategy that implements the second outcome described above.

Thus, lenders must expect a nonexclusive LME with AMME(KEMEY — 1. By Proposition 2, they

expect
I1(1+ 62) — poCF
K%ME = 1 +1 i)pz . ) (B.12)
and they set a t = 0 price of
Iy — p11162(1 —
K§MP = = 11)1_1;]52 7 (B.13)

Moreover, in the proof of Proposition 2, we have shown that CL < K(I)JME + K%ME < CH and
Ct < KiME < CH.

However, we have assumed that exclusive LMEs are now an available deviation ex-post for
equity holders. If equity holders make an exclusive offer K7, it is accepted by a high cost investor
if

1 — po) KLME
( p2) Ky +

(P20 — Li(1+61) + (1 - p2) K] > (B.14)

Rearranging, we obtain

L(+6)  CF1-2py) KMP

K
! 1—po 2(1 — ps) 2

v

(B.15)

Thus, equity holders can deviate to offer the exclusive LME and ensure a successful restructuring
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by offering a price K determined by replacing the above inequality with equality:

11(1 +§1) CL(1—2p2) B K(%‘ME

KEXC —
1 1—po 2(1 — po2) 2

(B.16)

Recall that C* — KFME — KIME > o 1f KPME > KPx¢ then O — KFME — K¢ > 0 and

KP*¢ is a feasible deviation. Thus, K1*¢ is a profitable deviation ex post if

K%ME > KFXC

Li(1465) — pCF _h +61) N CE(1—2py) K§ME

B.17
1—p2 1—po 2(1 —p2) 2 ( )
Multiplying by 1 — py and adding poC¥ — I to both sides, this holds if and only if
_ L 1 — po) K LME
1192 > 1191 + 7 — (1322)0
1 — 1) CLME o CL
—( p22) 0 >Il(91—92)+7
(1—p2) [ Io—p11102(1 —q) 7 3 ct
I — —_— B.1
2 1 —pip2 > 00— 62) + 2 (B.18)

Then we prove the second part of Proposition 4.
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C Exit Consents

In our baseline model, we focus on the role of LMEs in enabling liquidity injections because raising
liquidity is the stated objective of many LMEs. However, this focus makes it difficult to compare
LMEs to distressed bond exchanges, in which the primary goal is to reduce the face value of debt
outstanding and extend maturities.?” In this extension, we modify our baseline model to study
how LMEs could be used to facilitate the reduction of term-loan debt in a distressed exchange.
Indeed, some LMEs feature both a liquidity injection and a haircut paid by participating lenders to
reduce the face value of existing debt (Subsection 2.3). This extension enables a direct comparison
between LMEs, which are used to restructure term-loan debt, and exit consents, which are used to
reduce bond debt. Such a comparison is useful because exit consents share a key component with
LMEs: bond holders who refuse to participate in an exchange lose value that they were previously
promised in default. Nonetheless, we prove that under certain conditions LMEs can achieve efficient
debt reduction better than exit consents.

We now describe the modified assumptions in this extension. Our assumptions regarding firm
fundamentals are the same as before. A firm raises Iy at date zero through debt financing. It
promises to pay lenders Ko € [Ip,C*]. At ¢t = 1, the firm enters distress with probability p;. It
avoids distress with probability 1 — py. If it avoids distress, it pays C* and lenders collect K.

However, in this extension, we make different assumptions regarding distress. If a firm enters
distress, its highest feasible payoff falls from CH to C™. We assume that CM e (CL , Ip). Further,
we assume that the firm must cut its debt obligation to avoid certain failure. Specifically, the
firm must convince debt holders to forgive debt such that the outstanding obligation is no greater
than CM. If debt holders refuse, we assume that the firm fails immediately and pays out C’.
This assumption is a reduced-form manner of capturing, for example, a firm’s trade suppliers and
employees fleeing in anticipation of a certain bankruptcy. We assume the firm must cut debt such
that there is a chance that it will avoid bankruptcy (debt oustanding is less than CM), or else trade
suppliers flee preemptively and the firm fails.

If the firm successfully negotiates with lenders to reduce debt obligations to a lower amount that

4"Naturally, extending maturities preserves liquidity in the short term, but a typical LME explicitly raises
new liquidity for operations.



is less than C'M | then the firm avoids bankruptcy in the short term. After a successful negotiation,
the firm ultimately pays C'M with probability 1 — py or CL with probability po.

In distress, we assume that equity holders make a take-it-or-leave-it offer to cut debt. In a
successful restructuring, the firm cuts debt from Ky to Ky + K1, where K; < C™ — Ky. Note
that K7 is an endogenous choice of equity holders in a restructuring offer, but the restructuring
automatically fails (leaving equity with nothing) if Ko+ K; > CM. A successful restructuring is
always beneficial in that it increases total firm cashflow from C¥ to poC* + (1 — po)COM > CL.

Within this extension, we consider two settings. In one setting, the firm issues bonds at date 0 to
a continuum of atomistic bond holders. In this first setting, the friction impeding debt renegotiation
is the holdout problem: each bond holder’s action has no impact on the probability of a restructuring
succeeding, creating an incentive to reject a debt haircut and free ride on the sacrifices of other
bond holders that prevent bankruptcy. The second setting more closely resembles our baseline
model: the firm issues a syndicated loan that is purchased by two distressed investors. As before,
the friction is asymmetric information. Each investor pays a reputation cost 6; if they participate
in restructuring, where 6; =  with probability ¢ or 0 with probability 1 — ¢q. For example, a hedge
fund might be perceived as weak for participating in a restructuring, risking client relationships, or
a CLO might risk encouraging other firms in its portfolio to seek debt haircuts. For simplicity, we
assume that bond holders have no such reputation cost. Comparing these two settings, we illustrate

the differences between LMEs and exit consents.

C.1 Bond restructuring and exit consents

First, we assume the firm issued bond debt at date 0. There is a continuum of bond holders of
measure 1. At date 1, if the firm enters distress, equity holders make a take-it-or-leave-it offer to
cut debt from Ky to Ko+ Ki. Each individual bond holder decides whether to accept or reject.
Because each bondholder is atomistic, her individual decision has no impact on the likelihood of
the restructuring succeeding.

As in Subsection 4.2, an equilibrium has three components: (1) in any subgame in which equity
holders offer K7, the equilibrium response strategies of bond holders comprise a Nash equilibrium

of the subgame, (2) equity holders choose a restructuring strategy at date 1 to maximize their
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ex-post value, and (3) at date 0, bond holders require a promised payoff K that makes them break
even.

First, we show that the holdout problem prevents restructuring unless exit consents (an analog
of LMEs for bond restructurings) can be used to steal value from holdouts in default. To see this,
assume first that a bond holder who rejects an exchange offer cannot have their payoff altered. Fix
an equilibrium. Suppose that equity holders offer K; and bond holders expect a restructuring to
succeed with probability AB°"d (k). Each individual bond holder’s decision to accept or reject has
no impact on the probability of the restructuring succeeding. Thus, if an individual bondholder

rejects, she gets:4®
(1— ABerd (k) ) OF + AP (k) [pch +(1— pg)K§:| . (C.1)
If the individual bond holder accepts, she gets:
(1— ABmd(Ky) ) OF + AP (k) [pg min{C¥, K5 4+ K1} + (1 — po) (K + Kl)] . (C.2)

This implies that it is never optimal for an individual bond holder to accept a restructuring offer
for any ABrd (K1) >0 as K < 0.

In order for a bond restructuring to succeed, equity holders must have the ability to allocate
value away from a bondholder who rejects an offer. For example, the restructuring must feature an
exit consent in which consenting bond holders agree to vote to alter their original debt contract and
void covenants or collateral rights. Equivalently, the firm must obtain the right to make the new
bonds created in the exchange senior to the existing bonds. This finding is known from Gertner and
Scharfstein (1991); Kahan and Tuckman (1993); Hege and Mella-Barral (2005); Donaldson et al.
(2020).

In a distressed exchange with an exit consent, the payoff for accepting is still given by (C.2).

48Using the break even condition, C* < CM < I, and Ky + K; < CM, we can obtain K, > I, > CM.
Then we derive from Ko+ K; < CM that K7 < 0.
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However, the payoff for rejecting becomes
(1—ABrd(Ky) ) OF + AP (k) [(1 - pz)Kg;] . (C.3)

This is the same as (C.1), except that the rejecting bond holder loses their right to receive C* if
the restructuring succeeds and the firm ultimately goes bankrupt. In Lemma 5, we show that exit
consents can lead to successful bond restructurings.

For any fixed (Ky, K1), as bond holders need to break even, they require

Iy = /01(1 — 1)Ko
(1 APPED)CE 4 4B y) ((pamin{CP Ko+ Ko} + (1) (Ko + K0) ) |a,
(C.4)

where h indexes atomistic bond holders.

The date-0 equity value of the bond-issuing firm is given by

1
E(])Bond = / (1 —pl)(CH — K()) +p1ABond(K1) pQ(CL — Ko — K1)+ + (1 —pg) (CM — Ko — K1>] dh .
0
(C.5)
Combining (C.4) and (C.5), we obtain

EFod = (1 — p1)CH + p1CF — Ip + pr AP (Kq) (1 - pz)(CM - CL) : (C.6)

According to (C.6), we can see that achieving AB°"(K;) = 1 is always efficient ex ante because
CM > COL. Thus, it is immediate that AB°"(K;) = 1 maximizes ex ante firm value EF°"d.
We impose a condition implying that limited liability is satisfied: CH > K for the bond-issuing

firm.

s H Ip  Io—piCF
Condition 6. C >max{1_plp2, T }.

The following lemma checks when AB°"d(K7) = 1 can be supported in equilibrium.
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Lemma 5. Suppose Condition 6 holds and that the firm issues bonds and attempts an exit consent

restructuring.

1. If I < ?7;?[(1 —p2)CM 4 poCF, then there exists an equilibrium (K5, KB in which

ABond(gBondy — 1 In this equilibrium, ex-ante firm value is

EFor = (1= p1)CH + pCF — Iy + pi (1 — po)(CM — CF), (C.7)

2. If Iy > 11_5;12’2 [(1 — p2)CM + paCF], then the exit consent restructuring always fails in equi-

librium: ABM(K¥) = 0. In this equilibrium, ex-ante firm value is

E(])?)ond = (1 —pl)CH+p10L—Io. (08)

In summary, exit consents can achieve the ex-ante efficient outcome (AP (K;) = 1) if and

only if the original amount of debt is small.

C.2 Comparing exit consents to LMEs

We now use this extension to compare exit consents in bond restructurings to LMEs in loan re-
structurings. For this comparison, we again consider a setting in which the firm issues a term loan
to banks at date zero. As in our baseline model, the banks sell the loans on a secondary market
to two distressed debt investors if the firm experiences distress at date one. If the firm experiences
distress, equity holders make a take-it-or-leave-it offer to cut debt from Ky to Ko+ K;. We assume
an exchange-offer structure such that if one investor accepts and the other rejects, the debt falls
from Ky to Ko+ K1/2. Each investor privately observes the reputation cost 6; that they pay if they
accept a restructuring offer. As motivated earlier, this reflects the potential for a hedge fund to
appear weak if they accept a debt haircut, losing clients, or for a CLO to appear overly generous,
encouraging future debt-restructuring attempts. As in our baseline model, #; = 8 with probability

g and it equals 0 with probability 1 —¢. Let N(K;) € {0,1,2} denote the number of investors who
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accept. Then, the total reputation cost is given by

@ — 1K0+N(K1)K1/2§C]VI Z eilaccept(Kl, 01), (Cg)

(2

where 1p 4 n(k,)K,/2<cv indicates that the reputation cost is paid only when restructuring is
successful. Then A (K1), the probability that the LME successfully reduces debt obligations to

a lower amount that is less than C™ | is given by

AUME (¢ ) — ]P’(Ko + N(fl)Kl < CM). (C.10)

We apply an analogous equilibrium definition to the one used in Subsection 4.3: (1) lender
responses to offers comprise a Nash equilibrium in any subgame, (2) equity holders choose offers to
maximize ex-post value, and (3) lenders break even at date zero.

As before, we derive conditions under which LMEs can support the ex-ante efficient outcome

(restructurings always succeed) in equilibrium.

Proposition 5. Assume Condition 6 and the following hold:

Iy > max { 2p10(1 —q) + (1 —p1)(20M 4 lg+(1- q)pz]CL) |

(I—p2)(1—¢q)
11—_p;12?2 (1= p2)CM + poCF] }, (C.11)
(1-myc -t = 2, (12
ot 5 o leielgll —4) (C.13)
20 > C*. (C.14)

1. If the firm issues term-loan debt and enables LMFEs, there exists an equilibrium in which LMFE

renegotiations always succeed: ALME(K{JME) = 1. In this equilibrium, ex-ante firm value is

E¢ME = (1= p)C" +piC" = Io +p1 | (1 = p2)(CM = C") — 26q|. (C.15)

2. Combining the above results and Lemma 5, LMFEs improve ezx-ante firm value, E(I)“ME > E(])Bond,
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even if the firm could issue bonds and use exit consents.

In summary, LMEs can achieve efficient debt restructuring better than exit consents for heavily
levered firms. For a heavily levered firm, the holders of a term loan internalize that all of them must
forgive debt in order for the firm to avoid bankruptcy. Each debt holder does not want to incur
the cost 6;, but the LME helps incentivize them to do so through the threat of losing collateral
if they reject. In contrast, for a heavily levered firm, the holdout problem for bonds becomes
insurmountable. The threat of losing any payoff in bankruptcy can only achieve a limited haircut,
which is insufficient to reduce debt below the necessary threshold. Piecing this together, when a
firm is heavily levered and the reputation cost 6 for term loan holders is small, LMEs improve

efficiency.

C.3 Proof of Lemma 5

Comparing (C.3) to (C.2), it is an equilibrium for a bond holder to accept if

pomin{C* K} + K1} + (1 —p2)K; > 0. (C.16)

If (C.16) holds with strict inequality, then AB°" () = 1. In this case, it is profitable to slightly
reduce K while still maintaining AB°"d(K;) = 1. Therefore, this situation cannot constitute an
equilibrium. If (C.16) holds with equality, then bond holders are indifferent between accepting
or rejecting, so any probability AB°" (K1) € [0,1] can be supported in a mixed-strategy Nash
equilibrium of the subgame.

Let K7 satisfy (C.16) with equality and let K satisfies the break even condition (C.4) given
K1 = Kj. It is suboptimal to deviate from K; to any K; > K} as we can set ABM(K}) = 1.
In addition, we have AB"(K}) = 0 for any K; < K}. In order to prove that (K3, K7) is an
equilibrium, we only need to verify that Kg + K7 < cM oM < K; < CH.

We first consider the case C* > K + K;. Imposing equality in (C.16) yields

K? = —poK§. (C.17)
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Plugging K} = —pa K and AP"d(K{) =1 into (C.4) and rearranging,

1 —pip2

p2lo

K __P2o
1—pip2

, and K = (C.18)

We have K > Iy > CM. Using Condition 6, we have C > K. We derive from (C.18) that
K} + Ki < CF if and only if Iy < 11?7;5209 Substituting AB"(K;) = 1 into (C.6), we obtain
(C.7).

Next, we consider the case O < K} + K. Imposing equality in (C.16) yields

CL
Rpord — P22 C.19
pord - 22 (19
Plugging K7 = KP°" given in (C.19) and AB°"(K;) =1 into (C.4) and rearranging,
Iy
Kpord = ———| C.20
‘ L —pip2 (C.20)

We have KF"d > Iy > CM. Using Condition 6, we have C > K$°nd. Combining (C.19) and

(C.20), we obtain KFond 4 KPond < CM if and only if

! cr
0 _ b2 < CM,
L—pip2 1—-p2
1—
— Ip < 1_7]);?[(1 — p2)CM 4 pyCH. (C.21)
In addition, we have KFond 4 gPond _ oL = 1—537011:2 - 1?;. Thus, C* < K§ond + KPond if and

only if Iy > 127]1312”209 Substituting ABd(KBord) = 1 into (C.6), we obtain (C.7). This proves
the first part of Lemma, 5.

Next, we prove the second part of Lemma 5. To obtain a contradiction, assume that there
exists an equilibrium (Ko, K1) such AB"d(K7) > 0. Thus, some bond holders are willing to
accept the restructuring offer. Using AB"(K) > 0 and (C.16), we conclude that K, = —po Ky if

CL>[/€0+[?1 andl?lzKPond ifCLSI?()—i-I?l.
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For the case CL > Ky + K, plugging K= —pgf(o into (C.4) and rearranging, we obtain

IO - CL ( ABond)

Ko = Ko(APndy C.22
o = Kol )= —p1 + pi(1l — pp) ABend” (€:22)
We have
OK,(ABord cl(1— — Io(1 —
;jleond ), = ppa) = o p2)2 <0, (C.23)
l—pr+pi(1- pz)ABond]

where the inequality uses I > 2 P21 - p2)CM + poCL] > 11—511)52 C*. Then we have

Ko+ Ky =(1—p2)Ko > (1 —po)KEond = T—;EJ‘>u—pch+p¢# (C.24)
— P1P2

where the first inequality uses (C.23) and I?O(ABond) = 1—5)01122 = K5°"d when AB°"d = 1. Then we

arrive at a contradiction as we are considering the case C¥ > I?O + K 1.
For the case CL < Ky + I?l, plugging K1 = KP°" given in (C.19) into (C.4) and rearranging,

we also have (C.22) and Ko > KEBerd. As we have shown K=K Bond i this case, we have

Iy pmCr
IL—=pip2 1—p2

I?[) + I?l > KBond + KBond > CM, (025)

where the second inequality follows from the condition Iy > 11_527;52[(1 —p2)CM + pyO1].

Thus, we arrive at a contradiction, thereby proving the nonexistence of an equilibrium (I/(\'o, K 1)
such that ABrd(K ) > 0.
Finally, we show there exists an equilibrium (K, K7) such that AB°nd(K;) = 0. Substituting

ABend(K¥) = 0 into (C.4), we obtain K = %. Since CF < I, we have

Ip —piCY Iy —pi ]
0—P1 >0P10

K =
0 1—pm 1—m

=1Iy>CcM. (C.26)

Using Condition 6, we have CH > K;. To show that (K, K7) = (% 0) is an equilibrium, it
remains to prove that deviating from K7 = 0 to other KM with ABnd(KAY) > 0 is suboptimal.

Using APord(KAY) > 0 and (C.16), we conclude that K{M* > —po K if CF > K + KM and

C-9



that KMt > gPond if OF < K + KM Using (C.22) and (C.23) , we have

Ip—pCt P
K; = % = Ko(0) > Ko(1) = KBond, (C.27)
When C* > K¢ + K, we have
* * 1-—
Ki+ KM > (1 —po)Kg > (1 — po) K§od = 1_7;;;2[0 > (1 —po)CM 4 poCt (C.28)

for any K with ABond(KAY) > 0. Then we arrive at a contradiction as CF > K + KMt When
CF < K} + KM we have
Iy p2C*

K+ KM > Ko+ Kpord = - >cM C.29
0 ! 0 ! IL—pip2 1—p2 (C-29)

for any KM with ABond(KA) > 0. This shows that (K, Kf) = (%, 0) is an equilibrium.
Substituting AP"(K¥) = 0 into (C.6), we obtain (C.8). Then we prove the second part of

Lemma 5.

C.4 Proof of Proposition 5

Recall that we only consider (Kg, K1) such that Kq + K; < CM and Ky < CH. For any fixed
K1, total reputation cost ©, the number of investors who accept N (K1), and the probability of a

successful renegotiation A(K7), the banks’ date-0 break-even condition that determines Kj is:

I =(1 = p1)Ko + p1[1 — A(K:)] min{C*, Ko} — p1E[6]

Mlﬁ) + p2 min {Ko-i-E[NéKl)]Kl,CL}]- (C.30)

A (1) (Ko + =0
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The ex-ante firm value is:

Eo =(1—p1)(C" = Ko) + p1[1 — A(K1))(CF — Ko)*

+p1A(K1) (1 —pg) (CM - KO - E[]VémKl) —|—p2 (CL - KO - E[]V;I(I)]K1>+] .

(C.31)
Combining (C.30) and (C.31), we obtain
Eo=(1—p)CH +p1CL — I+ p [A(Kl)(l ~ po) (cM - CL) . E[@]] . (C.32)
First, if A(K1) =0, then laccept(K1,0;) = 0, E[O©] = 0, and ex-ante firm value (C.32) is
Eo=(1—-p)CH 4 pCF — I. (C.33)

Second, suppose K is such that Lyceept (K71, 6;) = 1 for 6; = 0 but 1accept (K£1,6;) = 0 for §; = 0.
Assume also that Ko + K;/2 < CM | so only one investor is necessary to avoid bankruptcy. Then

A(Ky) =1-¢2, E[©] = 0, and ex-ante firm value (C.32) is
E() = (1 — pl)CH —|—p10L — IO +p1(1 — q2)(1 —p2)(CM — CL) (034)

If Ko+ Ki/2 > CM, so that both investors must accept to avoid bankruptcy, then the same
expression holds replacing (1 — ¢?) with (1 — ¢)%.

Finally, suppose K is such that 1,ccept(£1,60;) = 1 for both high and low ;. Since we only
consider (Ko, K1) such that Ko+ K; < CM, then A(K;) = 1, E[O] = 20q, and ex-ante firm value
(C.32) is

Ey=(1—p)CH 4+ piCF — Iy 4 p1 | (1 — p2)(CM — CF) — 26q]|. (C.35)
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Comparing (C.33), (C.34), and (C.35), we can see that (C.35) is the highest if and only if

(1= p2)(CM = CF) =209 > (1 - ¢*)(1 — p)(CY = CF)

—=(1-p)(CcM-ct)> @_ (C.36)

This inequality is supported by (C.12). Further, if this holds, then it holds replacing 1 — ¢ with

the smaller quantity (1 — ¢)2, so it holds whether Ko + K;/2 is larger or smaller than CM.
Suppose that LMEs are enabled and fix an equilibrium in which AM™E(K¥) =1, OF < K +

K; < OM CF < Ki < CH. We will verify these conditions later. A debt holders’ payoff from

accepting an offer K is then
1
Raccept(0:) = 5 p2CY + (1 — po) (K + K1) | — 6. (C.37)

There are two potential cases for the payoff from rejecting. First, we consider K such that
K§ + % > CM . Then rejection causes bankruptcy because there is insufficient debt reduction, so

the payoff from rejecting is zero. In this case, the offer is accepted by a high cost investor if and

only if Ryccept(f) > 0, which is equivalent to
p2C" + (1= p2)(Kg + K1) — 26 > 0. (C.38)

Second, we consider Kp such that K + % < CM . Then the renegotiation still succeeds when

one debt holder rejects, so the payoff from rejection is
1 *
Rreject = 5(1 - p2)KD'

In this case, the offer is accepted by a high cost investor if and only if Raccept @) > Ry eject, which
is equivalent to

p2CF + (1 — pa) Ky — 20 > 0. (C.39)

Since equity holders optimally choose the lowest K7 that ensures acceptance, we derive from
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(C.38) and (C.39) that two potential equilibrium offers:

25 — pQOL . Kék 2? — pQCL M
Kf=-K}+ ——"— if — > ", C.40
! 0 1 —p2 2 2(1 —p2) (C.40)
20 — p,CL . 20 — poC* M
Kf=—"*"— if K+ ————— < oM. C.41
1o C2l-p) (€40

Next, we solve for (K, K}) for the case (C.40). Substituting AYME(K}) = 1, E[O] = 2¢0, and

N(K7) =2 into the break even condition (C.30), and using C* < K + K}, we obtain

Io= (1 - p)K; +p1 [PzCL (1= po) (K + K7) — 2q9]. (C.42)

2@—])201:’
1-p2

Conjecturing the case (C.40) above and plugging in Kj = —K§ +

Io=(1-p1)Kqy +p1 [pQCL + 20 — poCE — 2q9]

= (1—p1)K§ +2pm0(1 — q). (C.43)

Rearranging, we obtain

In —2p10(1 —
Ki = KWME _ 20 f’i;l a). (C.44)

Putting this together, the inequality in (C.40) holds if

Iy — 2p10(1 — q) n 20 — poCL

> 20M. C.45
1-—p 1—po ( )

Note that the above inequality is implied by the following inequality:

_ D1 _ _ L
Io—2p0(1-¢) [¢+1=gp)C" _,m

1—p (1-=p2)(1—4q)

Iy —2p0(1 —q) > (1 —p1)<2CM +

lq+(1— Q)pz]CL>
(1-p2)(1—1q)

g+ (1 - Q)m]CL)
(I-p2)(1—q) /

Iy > 2p0(1 —q) + (1 —p1) <2CM + (C.46)

It follows from (C.11) that the above inequality holds. Additionally, using (C.13) and (C.44), we
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can see that CH > KIME. Using (C.14) and the equality in (C.40), we have KZME + KFME — L =

20—C*
1-p2

In addition, we derive from (C.44) and the equality in (C.40) that

> 0.

20 — poCt 20 — poCt Io—2p10(1 —
K%ME:_K&ME_F : p; == p; o 1}71]5 Q). (C.47)
— D2 — D2 — D1

According to (C.11) and (C.44), we have KFME > CM. In addition, note that KFME + KIME —

% < CM if and only if

(1 —p2)CM > 20 — p,CT

—=(1-—p)(CM-cl)>20-Cr. (C.48)

According to (C.12), we can see the above inequality holds. Hence, K[I)“ME + KPME < oM,
Next, we verify that (KFME KFME) is an equilibrium. By the definition of KF™ME it is subop-
timal to deviate to any K such that Kj + % > CM and A"™FE(K}) = 1. Next, we consider K

such that KJME + B1 < OM and AMME(K,) = 1. Then we derive from (C.41) that K; > L{f’;SL,

which implies that

K1 - KFME 20 — pOL

KLME
S R Ty

>CcM, (C.49)

where the first inequality uses K(I;ME > CM > 0, and the second inequality holds because we have
shown that the inequality in (C.40) is implied by (C.11). Thus, there is no relevant deviation for
which KFMP 4+ £1 < OM and APMP(K) = 1.

All that is left to check is that equity cannot profitably deviate to an offer with P=1- q. If
P=1 —q, there are again two cases. First, we consider a deviation K; such that K&ME—F % > CM,

If K&ME + K; > CF, then the payoff from accepting is:49

Raccept(ei) = qCL + (1 - Q)

% [pch + (1= po) (K™ + Kl)} - 9@-] ~ (C.50)

49Note that an investor obtains the entire bankruptcy payoff in an LME if they accept and the other
investor rejects, even if there is insufficient debt reduction to avoid bankruptcy. Moreover, note that we have
assumed that the reputation cost 6; is only paid if the investor accepts and there is sufficient debt reduction.
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The payoff from rejecting is

1
—qC*t.

Rreject = 9

Thus, the offer is accepted by a low cost investor if Raccept(0) > Rreject, 1-€.
g+ (1 = @)p2]CF + (1 = @) (1 — po) (B + 1) > 0. (C.51)
Since K&ME + K > CF implies the above holds with strict inequality, it optimal to choose
Ky = —KME L oF, (C.52)
If K&ME + K < CF, then the payoff from accepting is
Raceept(6) = 4C* + (1 - q) [;<K3ME LK) - 9i] . (C.53)

The payoff from rejecting is still given by Rreject = %qCL . Thus, the offer is accepted by a low cost

investor if Raccept(0) > Rreject, 1-€.

1
qCt + (1 — @)= (KPME + K) >

5 qC*t. (C.54)

This implies

CL
KA — _ gLME _ —1‘1_ - (C.55)

Since (C.55) is lower than (C.52), it is better to choose (C.55) if (C.55) is feasible. We have

KAlt 1 ch
e 5 e 1)

1 [q+ (1 - q)pa]CF

>3 B = g )

1l —2p6(1 —q) g+ (1 — q)p2]CE M

N (e A (€20

where the last inequality uses (C.46) and (C.11). Moreover, KJMP + KM < 0 < CF. Thus, KM

given in (C.55) is a feasible deviation.
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Second, we consider a deviation K; such that K(I;ME—F% < CM . Then the payoff from accepting

is

KME + K
Raccept(ei) - - 01 + (1 - p2)0f1
(KPP Ky KM+ K, CF
+ p2 qmm{f,(? }+(1—q)mm{f,7} . (C.57)
The payoff from rejecting is
1
Ricjeet = 5[aC" + (1= q) (1 = p2) K5, (C.58)

Thus, the offer is accepted by a low cost investor if and only if Raccept(0) > Rreject- Since

B K

K _
Raccept(o) < (1 - p2)f +p2[q + LQ(J]CL, we have

KME L K 1-— 1
(1= p2) =5 +pala + TQ]CL > S[aC" + (1= ) (1 = p2) K™
1— KLME _ oL oL 1 — po)K
o 10— p)(Ky )+P2 +( p2) L
2 2 2
CL
= K; > —q(KME — oLy — %. (C.59)
— D2
This implies
= Alt ME Ay P2CT
K> B = gk ME oty - 22O (C.60)
1—p2
Since we have shown that K(I)“ME >CM > 0 and CF > 0, we have
— Alt p2CE [¢ + (1 — g)p2)C*
K > _KPME_ 222 S gIME ) C.61
! e (pon T gy (o0
Thus, for any K7 satisfying (C.59), we have
K m o g+ (1— q)pa]CT
KLME | D01 o 7 LME 1 L [KLME 4 —4q)p2 oM C.62

where the second inequality follows from (C.61), the last inequality uses (C.56). Then we arrive at

a contradiction as we are considering deviation K; such that K(I;ME + % <CM,
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Therefore, we only need to verify whether the deviation KM given in (C.55) is profitable. Since
OM > KIME | gIME 5 oL IME o oM gIME | feAlt o ATME(KIME) 1 ALME(fealt) —

(1 —¢q)2, K{*' is not a profitable deviation relative to K[MFE if

(1= p2)(CM = K§MF — KpME)

> (1= q)?[ (1= po)(CM = KM — KM) + po(CF — KEMP — K|
25—}?201’
1 —p2

L

) = (1= aP((1=p)CM 4 paC” 4 1(1(j q)

= (1 - po) (CM _
= [1-(1-¢)?1-p)CM+ [[1 —(1-q)pa— (1 - q)q} ol > 20
= [1—(1—q)%(1—po)(CM — L) + [1 (-2 —(1— q)q} cl >0

7 AL
s (1—po)(CM — by > 2 —4C

ST o

using (C.40) and (C.55). Since 1 — (1 — ¢)? > ¢, then it follows from condition (C.12) that the
above inequality holds.
Therefore, we have shown that (KFMP, KIME) is an equilibrium. Finally, according to (C.35)

and AMME(K}) = 1, we obtain (C.15).
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D Outside Investors

What if the firm could raise financing from distressed investors who do not hold the existing debt?
As discussed in Section 2, a core feature of an LME is that a majority of existing debtholders must
typically agree to transfer collateral. However, an insolvent firm contemplating raising liquidity
without an LME does not have the same need to raise financing from its existing debtholders.

We now consider an extension in which a firm chooses between three options: (a) raise liquidity
from two specialized distressed debt investors who do not hold the firm’s debt, (b) raise liquidity,
without an LME, from two specialized distressed debt investors who currently hold the firm’s debt,
or (c) raise liquidity from two specialized distressed debt investors who currently hold the firm’s
debt through an LME.

As in our main model, we assume that a firm raises Iy at t = 0 by promising a future payoff
of Ky. Lenders have rational expectations and sell the debt to two specialist investors if the firm
enters distress. As before, at ¢ = 1, the firm must raise I; to avoid a certain bankruptcy (paying
CT). A successful liquidity raise leads to a high payoff C* with probability 1 — ps or a bankruptcy
with probability ps.

Suppose that the initial debt contract banned LMEs. At ¢ = 1, we now introduce a choice for
equity holders. They can approach a group of two investors who do not hold debt and make a
take-it-or-leave-it offer. Alternatively, they can approach the two existing debtholders and make a
take-it-or-leave-it offer. We assume that equity holders can only pursue one of these approaches.
This assumption is a simple reduced-form manner of capturing how one group of investors might
infer from deal failure that the other group of investors received a negative signal in the process of
negotiating and conducting due diligence.

If lenders expect that, at date 1, the firm will make an offer K to external investors, the date—0

lenders’ break-even condition that determines Ky is

IO — (1—p1+p1AO“tSide(K1)(1—p2))K0+p1[1—AO“tSide(Kl)+AO”tSide(K1)pg] miH{CL,Ko}. (Dl)

where AOUside( K1) is the probability of a successful liquidity injection and is determined later. It

follows from (D.1) that Iy < Ky. Since Iy > CL, we have Ky > C¥. Combining this result with
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the result in Internet Appendix A.2, we conclude that Ky > C* whether the equity holders make
an offer to external investors or existing debtholders.
If equity holders make an offer K; to the non-debt-holder group, each of the two potential

investors weighs a payoff of 0 from rejecting against the following payoff from accepting:

si P
Rivepi (0:) = (1 - 5) x [(1 = p2) K1 — L(1+6y)], (D.2)
Share Renegotiation payoff

where 6; is the investor’s privately observed funding cost and P is their perceived probability that

the other investor accepts. Since the payoff from rejecting is zero, the potential lender accepts if

and only if
Ii(1+0;
K, > M (D.3)
1 —p2
Then AOUside(F(1) the probability of a successful liquidity injection, is given by
; L(1+0
AOut51de(K1) =1, if Ky > 71( t ), (D4)
1 —p2
; I L(1+06
ACutside (g y — 1 — 2, if L <K < M, (D.5)
1—po 1—p2
. I
AOutmde(Kl) =0, if Ky < ! 1 ) (DG)
— P2

Thus, equity holders choose between four options at ¢ = 1: (1) forgo financing and file for
bankruptcy, (2) offer K1 = I /(1 — p2) to external investors and risk failure when 6; = 65 = 0, (3)
offer K1 = I1(1 +6)/(1 — p2) to external lenders and ensure financing success, (4) ignore external
investors and follow the equilibrium offer to existing debtholders described by Proposition 1. Equity
holders choose between these options to maximize their date—1 objective. Other than this change,
we define an equilibrium in the same manner as in Subsection 4.2. We now show that it is without

loss of generality to ignore the external investors:

Proposition 6. Suppose that equity holders ban LMFEs at t = 0 and Conditions 1-4 hold. Let

. 9 1 — pg I(] — CL
BOutmde = Il ( 14+ — ) + F— (D?)
q q 1—pip2
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We have BOUside > BTrad yhere BTad 45 given in Proposition 1.

1. Proposition 1 continues to hold even if equity holders have the option to instead make an

offer to external investors at t = 1.

2. If (1 — po)(CH — OF) > BOUSsIde  there exists an equilibrium (KQUsde] grOutside) in yhich
AQutside( peOutsidey — 1 - There js only one equilibrium in which equity holders make an offer
to external investors. Moreover, KooutSide > KOTrad, KloutSide = K;ﬁad, and this equilibrium
achieves a lower ex-ante firm value than that in Proposition 1, where Kg\fad and Kirrad are

given in Proposition 1.

3. If (1 — po)(CH — CL) < BOUSI  there does not exist an equilibrium in which equity holders

make an offer to external investors.

This proposition shows that the availability of external investors has no impact on equilibrium
efficiency. Intuitively, equity holders always weakly prefer to make offers to existing debtholders
because these debtholders enjoy some of the surplus from a successful renegotiation, which leads
them to accept lower interest rates. Thus, if equity holders have a choice, they will offer a deal to
existing debtholders, even when they do not need their approval to move collateral as in an LME.

Finally, we show that LMEs continue to improve efficiency even when outside investors are
available. This follows naturally from the above proposition and the fact that LMEs can only be

achieved with some consent from existing debtholders.

Corollary 2. Proposition 2 continues to hold even if equity holders have the option to instead make

an offer to external investors at t = 1.

D.1 Proof of Proposition 6

We first show that (Kgd, K{%d) is an equilibrium when (1 — po)(C* — CL) > BT and equity
holders have the option to make an offer to external investors at ¢ = 1, where B™2d is defined in
(16), K44 is given in (A.17) and K{™d is given in (A.16).

By the proof of Proposition 1, it is suboptimal to offer any other K; to existing debtholders.



In particular, it is suboptimal to offer the following to existing debtholders:

Lo a

K, —
YTl p 14y

(Krad — oL, (D.8)

As discussed in (D.3), if equity holders approach outside investors, they can ensure success by

offering

I(1+0)
Ki=——"2, D.9
! 1—po ( )

and they can ensure approval only from low-cost investors by offering

I

K, = .
)

(D.10)

Since (D.9) is the same as K¢, offering outside investors (D.9) yields the same equity value at
time 1. Thus, equity holders are indifferent between these. Further, equity holders achieve the same
restructuring probability 1 — ¢? by offering existing debtholders (D.8) or offering outside investors
(D.10). Tt is clear that the expression in (D.10) is higher than (D.8) as Ki™d > CL, so equity
holder always prefer offering existing debtholders (D.8). However, by Proposition 1, this is not a
profitable deviation, so (D.10) is also not a profitable deviation. This proves that (K4, Krad)
is an equilibrium when (1 — po)(CH — CF) > BTrad,

By Proposition 1, there does not exist an equilibrium in which equity holders make an offer Ky
to existing debtholders such that AT(K¥) = 1 when (1 — po)(CH — CF) < B™4, To prove the
first part of Proposition 6, we only need to show that when (1 — po)(CH — CT) < BOutside there
does not exist an equilibrium (K, K7) in which date—0 lenders expect equity holders to make the
offer to external investors, guaranteeing acceptance AO“tSide(K 1) = 1. We proceed in a proof by
contradiction. Suppose that there exists an equilibrium (KQutside grOutside) i which equity holders
make the offer to external investors and AOutside(Outsidey — 1 1f OH  gQutside | prOutside )
CH < K{ui9e then it is clear that (KQutside g Outside) j5 not an equilibrium. Then we only need
to consider the case CH > g{utside o Outside anq CH > gPutside We derive from (D.4) that

JOutside _ Li(1+9) Trad (D.11)

T o1-py P
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Substituting A9uide = 1 into (D.1) and using K > O, we obtain

, Iy — p1p2CF
K(]Outmde _ 10 P1p2 > K(”][‘rad' (D12)
L —pip2
Since we have shown that K + KT'ad > 0L and K{™d > O then we derive from (D.11) and
(D12) that Ké)utside + K{)utside > CL and K()Outside > CL.
Following the proof of Proposition 1, the firm can ensure approval only from low-cost investors

by offering the following to existing debtholders:

I »
KlAlt _ - _lp2 _ : j_ q(KOOutmde _ CL) (D.13)
We have
. 1 1 -
K(())uts1de + KlAlt - CL _ : _1p2 + H(KOOU‘:Slde _ CL) >0, (D14)

where the inequality uses K¢ > CL. Recall that we are considering the case Cf > g{utside 4
KPutside_ If CH_Ké)utside_KPutside < (1—(]2) (CH_K(())utside_K{Xlt)’ then CH_Ké)utside_Kth >0

and K {“t is a feasible deviation. Thus, K 1A1t is a profitable deviation ex post if and only if
CH o Kg)utside o Kloutside < (1 _ q2)(CH - Kg)utside o KiAlt). (D15)

Using (D.13), (D.11), and following (A.20), we can show (D.15) is equivalent to

1 A\, 1- . .
1=p)(@" -CH < 5 [Il ( ¢ +0 )] T PRI - o) = povite, (D.16)

Therefore, when (1 —pg)(CH —CF) < BOuside (At ig 5 feasible and profitable deviation, implying

(K(?utSide, K ?u“ide) is not an equilibrium. This proves the first part of Proposition 6.

Next, we prove the second part of Proposition 6. We first prove that K(?umide = 7103;’1’;20L, and
offering external investors K Putside — 111(_17:29), is an equilibrium when (1 —po)(CH — CL) > BOutside,
It is clear that K{U9¢ > OL. Moreover, KQutside  fQutside — OH ig equivalent to

_ 1—
(1—po)(CH = CF) > (1 +6)+ (Io—CL)ﬁ, (D.17)
— p1p2
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which is implied by (1 — p)(CH — CF) > BOutside Since KOUtside > () we have OL < Kutside <
KQutside | frOutside - oH

Since K Pumide = KlTrad, equity holders are indifferent between offering existing debtholders
K" and offering external investors KOUside  Equity holders achieve the same restructuring
probability 1 — ¢? by offering existing debtholders (D.13) or offering outside investors (D.10). Be-
cause (D.10) is higher than (D.13), we only need to verify whether it is profitable to offer existing
debtholders (D.13). According to (D.15) and (D.16), when (1 — po)(CH — CF) > BOutside it g
suboptimal to make offer (D.13) to existing debtholders. This shows that (Kutside gOutside) jg ap
equilibrium. Using (D.4), we have AOutside( fQutsidey — 1

For the sake of contradiction, suppose there exists an equilibrium in which equity holders offer
external investors K satisfying AOUside(K¥) = 1 — ¢, Using (D.5), K} is given by (D.10). Recall
that we have shown K > C* using (D.1) and Iy > C*.

Firm can ensure approval only from low-cost investors by offering the following to existing

debtholders:

I q
M L9 g oLy D.18
M= g - o) (D.18)

which is lower than (D.10). It could never be an equilibrium to offer (D.10) to external investors,
since equity holders would deviate and offer (D.18) to debtholders to get the same restructuring
probability success. Therefore, we prove that there does not exist an equilibrium in which the
equity holders offer external investors K} that satisfies A9Uside(K¥) = 1 — ¢2. Tt follows that
(KQutside | gOutside) jg the unique equilibrium, provided that equity holders make an offer to external

investors.

Note that

E(())utside — (1 _ p1)(CH _ Kg)utside) +p1AOutside(K1C)utside)(1 _ pg)(CH _ Kg)utside _ KPutside),

Eg = (1 —p1)(CF = Kg™) + pr AT (K (1 = po) (CF = K™ — K{™9). (D-19)

Using AOutside(K?utside) — ATrad(KlTrad) — 17 Kg)utside > I(O’I‘raud7 KlOutside — KlTrad’ we conclude
E(())lltSide < Eg\rad. This proves the second part of Proposition 6.

Finally, recall that we have proved that 1.) there does not exist an equilibrium in which equity
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holders offer external investors K7 satisfying AUside(K¥) =1 — ¢%, and 2.) when (1 — po)(C* —
ch < BOutside there does not exist an equilibrium in which equity holders offer external investors

K7 satisfying A9Uutside([(*) = 1. Then we prove the third part of Proposition 6.

D.2 Proof of Corollary 2

For Proposition 2 to fail, there must exist a profitable deviation from an equilibrium with LMEs
to make an offer to outside investors. By the arguments used in the proof of Proposition 6, any
deviation to make an offer to outside investors is worse than an analogous deviation to make a
traditional restructuring offer to existing debtholders. By Proposition 2, there are no profitable
deviations to make traditional restructuring offers to existing debtholders, so there must be no

profitable deviations to make offers to external investors.



E Secured Debt

In this extension, at ¢ = 0, the firm chooses between (1) unsecured debt, (2) secured debt banning
LMEs (which is equivalent to traditional renegotiation in Subsection 4.2), or (3) secured debt
enabling LMEs (which is equivalent to the LME equilibrium in Subsection 4.3). We focus on
option (1), which is novel in this extension. We characterize when unsecured debt can reach the
constrained efficient ex-ante firm value. We show that in some circumstances, equity holders strictly
prefer to issue secured debt with an LME option.

We now characterize the equilibrium when a firm issues unsecured debt at t = 0. At ¢t = 1, if
the firm enters distress, we assume that it has two options: it can issue secured debt to existing
debt holders (similar to traditional renegotiation in Subsection 4.2) or it can issue secured debt
to outside investors (as in the extension of Subsection 5.3). Either way, as in Subsection 5.3, we
assume the firm makes a take-it-or-leave-it offer to a pool of two distressed debt investors. Each
investor has a funding cost 6; and decides whether to accept or reject. Once the firm makes an
offer to one investor group (debt holders or outside investors), they cannot make an offer to the
other group due to a perception that the first group must have observed a negative signal.

Consider a subgame in which the firm issued unsecured debt at ¢ = 0 with promised payment
K, the firm entered distress, and equity holders chose to make an offer to issue secured debt with
promised payment K; to outside investors. Crucially, we assume that the new secured debt is senior
to the previously issued unsecured debt. Thus, for any K; < CF, the debt is oversecured and risk
free. For any K; < CF, we accordingly assume that outside investors receive Ki — I1(1 + 6;) for
funding the entire deal, regardless of what subsequently happens to the firm. An outside investor
receives half of this for funding half of the deal. We assume an outside investor receives nothing
if they reject (they do not hold the firm’s debt so they are unaffected by its failure). Given this,

outside investors have a simple decision rule if K; < C': accept if and only if K1 > I1(1 + 6;).



Then AOUside([()), the probability of a successful liquidity injection, is given by

AOuiside gy — 1. if K >I1(1+86), (E.1)
AOutside<K1) =1— q27 if [ <K< Il(l +§)7 (E2)
AOutside<K1) =0, if Ky <. (E.3)

We assume that I;(1 + ) < CF, so equity holders can always guarantee renegotiation with
risk free secured debt if they are willing to pay K1 = I;(1 + 6). Thus, we only need to consider
K < 11(14—5) < CT. In addition, as in our baseline model, we assume Ky < CH and Ko+ K; < CH.

Alternatively, equity holders can make a financing offer to the two distressed debt investors who

currently own the unsecured debt. If a debt holder ¢ accepts an offer, they receive the following

payoff:
1 — po)K# 4 pomin{CF — K1, K} P
Resmggept(ei) = ( p2) 0 T P2 9 { ! 0} + <1 — 2) X [Kl — 11(1 + 97,)] . (E4)
Original debt contract Share renegotiation payoff

The first term captures the fact that accepting prevents bankruptcy with probability 1—pe, yielding
the original unsecured debt payoff K{j, and leads to bankruptcy with probability po, which yields
an impaired unsecured payoff equal to half of the residual value C* — K after paying new secured
debt. The second term captures the payoff from funding the new secured debt, which is potentially
split if the other investor accepts.

If debt holder ¢ rejects an offer, they get the following payoff:

RSec _(1_ﬁ)C;L+ﬁ (1—p2)KS+p2min{CL—K1,KS} ) (E5)

reject — 2

The first term captures the bankruptcy payoff if no secured debt is issued. The second term
captures the payoff from holding the previously issued unsecured debt given that the new secured
debt avoids certain bankruptcy and takes priority.

As before, equity holders choose the offer K; to maximize their ex-post payoff, where the

probability of renegotiation acceptance depends on which investor pool receives the offer and which
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types of investors accept the offer. At ¢ = 0, all lenders have rational expectations. If lenders
anticipate that equity holders make an offer to the distressed debt investors holding the debt, they

can price this in when they sell the debt:

Ip=(1—-p1)Ks+p [(1 — APSC(RT)) min{CF, K¢} + A (K] (1 - pz)KS]

[ AR min(CF — K7, K7} 4 AU (K]~ 1) - BEle]), (E6)

New secured debt

_ Zz eilaccept(K;’ei)
where © = 1+TT; Lacceps (K7,6:)

Alternatively, if lenders anticipate that equity holders will offer the secured debt to outside

investors (not the ones who buy the unsecured debt), then debt is priced as

I = (1= p1)Kg + pr | (1 — AP9(KT)) min{CF, K} + A% (K]) (1 - p2) K
+ pr ACUSe (K)o min{CT — K7, K3} (E.7)
In equilibrium, we will show that the constrained efficient ex-ante firm value can only be achieved
if equity holders find it optimal ex-post to issue secured debt to existing debt holders. Otherwise,

the information rent that is usually transferred from equity holders to lenders is instead transferred

to third party investors, reducing ex-ante firm value.

Proposition 7. Suppose that equity holders issue unsecured debt at t = 0, Conditions 1-4 hold,

and
I(]—CL—l- (1—5]?1(1—})2—(]))[1 > 0, (ES)
BYME < (1 - po)(CH = CF) < max{B{Sqe » Boiside) » (E.9)
where
sc _ 41 -Prpmea, D2 {(1+0)(p1q+p1 — 1)71 b (q2+9)} (E.10)
Inside ™ 0 + 1 — gqpy alg+1—gp2) 1 — pips ’
=1 —pip2 1—po 0
B0, = 84 1 (145(102 ) ) L () b
Outside q + 11 ( + qg + p1p2 1— pips q-+ q ’ ( )
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s given in Proposition 1 and is given in Proposition 2. Then ex-ante firm value is

strictly lower with unsecured debt than the value that is achieved by issuing secured debt with an

LME option.

Intuitively, LME-exposed secured debt can do better than unsecured debt ex ante because (1) the
coercive nature of an LME makes it even cheaper than issuing secured debt with unencumbered
collateral, incentivizing equity holders to ensure renegotiation success, and (2) offering the infor-
mation rent to existing debt holders maximizes ex ante firm value. Note that (E.8) holds for any

6 < 1/p1 as CL < I.

E.1 Proof of Proposition 7

First, we calculate ex-ante firm value as follows:

Eo=(1—p1)(C" = Ko) +pi[1 — A(K1)](C* — Ko)*

+ prA(KY) [p2<cL ~ Ko — K+ (1—po)(CH — Ko — K. (E.12)
When there is an inside offer to debtholders, using Fy = Ey + Ip — Iy, (E.12) and (E.6), we get

E(I)nside :(1 —pl)CH —Iy+p |:(1 o AInside(Kik))CL + AInSide(Kik) (pQCL + (1 —pg)CH _ Kik >]
by | AN - 1) - 1]
=(1 —p))CH +p1CF — Iy +py [AInSide(Kf)(l —p)(c -y -1 (AInSide(Kf) + E[@])] .

(E.13)

This is the expression from Lemma 1. Using Lemma 2, EP!4¢ is maximized when Aside(K) = 1.

When there is an outside offer to outside investors (non debt holders), using Ey = FEo + Iy — Iy,
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(E.12) and (E.7), we get

EOOutside
:(1 —p1)CH —Iy+m (1 o AOutside(Kik>)CL —i—AOUtSide(Kf) (pQCL + (1 —pg)CH o Kik )]

=(1 —p1)CH 4 p1CF — Iy + py AOUSUe(KT) < (1—po)(CH —CF) - K7 ) . (E.14)

According to (E.1), Kf = I;(1 + 0) is the lowest one satisfying A9"side(K¥) = 1, and the corre-

sponding ex-ante firm value for the outside offer is
EQUside = (1 — p)CH 4+ p1CF — In + 1 < (1=p2)(CT = C") = (1 +6) ) - (E.15)

This is strictly lower than E"19¢ in (E.13) when A™i4e(K¥) = 1 as E[O] = ¢f. According to (E.2),
K} = I, is the lowest one satisfying Aou“ide(Ki“) = 1 — ¢2, and the corresponding ex-ante firm

value for the outside offer is
EQuside — (1 —p\OH 4 p1CF — Iy + p1(1 — ¢%) ( (1-p)(CH —Ccty -1, ) . (E.16)

This is the same as E}"19¢ in (E.13) when AMSid¢(K¥) =1 — ¢ as E[©] = 0.

Because we have shown that EQutside = pluside whep AOutside( prxy — glnside(pxy — 1 — g2 and
EQutside o plnside whep AgOutside(frx) — AMnside(prxy — 1 and because E"*19¢ is maximized when
Alnside(j0x) — 1 ex-ante firm value is maximized by an inside offer that ensures AMsie(K}) =

1. We now show that this can not be supported in equilibrium when (1 — po)(CH — CF) <

Sec

aside » IB%%elftside}. To obtain a contradiction, assume that there exists an equilibrium (K, K7)

max{B
with Alside(f) = 1.

Investor i accepts the offer if and only if RS, . (6;) > RS, i.e.

accept reject?

_ % . L * D
(1—p2)Ky +p2H211n{C Kl’K0}+<1—§>><[K1 —Li(1+6)]
B I3 B . % . L o *
>(1- P)C2 P (1 —p2)K§ +p2 rr;ln{C Kl,Ko}} _ (E.17)
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Substituting P =1 into the above inequality, we can see investor i accepts the offer if and only if

[Kl ~L(1+ 92-)} > 0. (E.18)

N | =

Thus, if equity holders wish to achieve P =1 with an offer to debt holders, they optimally offer
K{=I(1+0)

and all investors accept.
From the above, the equilibrium inside offer that guarantees acceptance is Kj = I1(1 + ).
Plugging this, A™4e(K¥) = 1 and E[O@] = ¢f into the ex-ante debt pricing equation for inside

offers (E.6),

In=(1-p)K;+m [pg min{CL — K Kb+ (1 —po) Ky + K7 — Li(1+ qﬁ)]

= (1 —pip2) K5 +p1 [pQ min{CL - K{, Ky} + Ky —L(1+ q9)] . (E.19)
It follows that

In < (1 —pip2) Ky +p1 [Pz(CL - K+ K;—L(1 +q«9)}

= (1 —pip2) K +p1 [poL + (1 —po) (1 +0) — I (14 qH)] : (E.20)
Thus,
Io — pip2C* —pi Iy [ —p2+0(1 —p2 — Q)}
Ky > = (B.21)
Combing the above with (E.18), we have
Io—C'L—mh[—pQ—F@(l—m—Q)} B
Ki+K;—ct > T +(1+0)
Iy—Ct+ 1, {1 +0(1—p +p1Q)]
= — > 0. (E.22)
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Thus, (E.20) and (E.21) become equalities. Then we have

Io — pip2Ct —p1Ii | —pa+0(1 —p2 — q)

K = . E.23
0 1 —pip2 ( )

If C* < K{ + K7, then it is clear that (K, K7) is not an equilibrium. Then we only need to
consider the case C > K} + K. Using K} > 0, we have C > K} + K} > K{.
Next, we consider off the equilibrium path in which P=1- q. Substituting P=1- q into
(E.17), an existing debtholder with 6; = 0 accepts an offer K if and only if
q(l—pQ)KS—I—pgmin{CL—KI,K(’)‘} 1+g¢q L

C
— > q—. .
5 + > [Kl Il] Z 4 (E.24)

Since min{Cl — K1, K¢} < O — K3, we derive from (E.24) that

K[l +q(1 = p2)] 2 ¢C* + (1 +q) 1 — q((1 = p2) K§ + p2C")

1
<— K>

S G p—— [q(1 = p2)(C* = K§) + (1 + ) 11]. (E.25)

Thus,

K, —-Cl+(1+q0

K;+ K, —Cl >

L+q(1—p2)
1 Io—CL—p1f1[—p2+9(1—P2—Q)}
— + (14 ¢)I
1+q(1—p2) 1 —pips (1+a)h

1
[14q(1 —p2)](1 — p1p2)

Ip—CL + (1 (1= pip2)g — Opr(1 — ps — q)>11] >0, (E.26)

where the inequality uses (E.8).
Thus, (E.24) is equivalent to (E.25), and a type 0 debtholder is indifferent between accepting
and rejecting if

KN = el - (O — K+ 1+ 0] (B.21)

Similar to (E.26), we have K + K — CF > 0.

Using CH > K} + K > CF and K+ KM > CF, we can see an inside offer K{*!* that achieves

BE-7



Alnside(jgAlty — 1 — 2 yields a higher payoff, relative to the strategy K; = I;(1 +0), if

CH K} - K; <(1-¢)(CH - K; — KM, (E.28)

Note that (E.28) is equivalent to

CH - K§— Kf < (1-¢*)(C" — K — K"
— ¢@(C" - Kj) < Ki — (1 - )K"
Kf — (1 - ¢)K{"
q2
— CH_ct<K};-0Cl+

— CH <K+

Ki —(1— g} KM
q? '

(E.29)
Plugging in the KM given by (E.27) and plugging in K = I;(1 4 6), the right side is

Ki = (1= ( 1+ s at = p)(CF ~ K3) + paati] )

K —Ct+ 5

q
_ 42
qu(lq_pz) [a(1 = p2)(CF = K§) + pagi] >

(gt _ L (1-¢*)(1—p2) 1 (1—=¢*)pyg
= C)<1+Q(1+Q(1—p2))>+Il<1+q2(0 1+q(1—p2)>>

s ny At 1—po 0 (1-d")p
=K = C )q(l +q — qp2) +II<1 * @ q(l+q(1 —pz))) (E-30)

1 _
:K5—0L+11+? <119—

—-Cl—pi1y [5(1*;02 —q) *pz]
1—pip2

I
Plugging in K — cb =2 and rearranging, this is

In—Cl—p L [0(1—pa—q) —p2] q+1—py LT <1+ 0 (1—¢*)p2 >
. v _
1 — pip2 q(1+q — qp2) @ q(1+q(1—p2))
In—CY —p 16(1 — +1-— - +1—
_1o p1i1 ( Q) q D2 +I1(1~|-9) P1Dp2 q D2
1 —pip2 q(1+q—qp2) 1 —pip2 (1 + q — qpo)
0 (1*612)102 >
+I1(1+—
@ q(1+q(1—p2))
[ Iy—CL —p 61 — 1-—
=I1<1+2)+ 0 p1116( q) q+ D2
q 1 — pipo q(q+1—qp2)

_he (g gpletlop)
q(q+1—qp2)<(1+0) 1— pipo (1 q)>' (E.31)
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Multiplying the above equation by (1 — p2), we get

0 Io—CF — p 101 —q) 1 — 1
Blsrfscidezfl<1+2>(1—p2)—}- 0 pili0(1—q)1—p2 g+1—ps
! 1= pip2 ¢ at1—aqpm

Tipa(1 — po) apilg+1l—p2) o
Tt 1—ap) <(1 O — p1p2 S )>' (E.32)

Combining the above with (16), we have

+1- 9 r1-
Bi e — AT P2 vad _ <1 + q2> <1 —p2 — S )

q+1—qp2 g+ 1— qps
s amop) (U)o )
(1) () i g (0P )
:q(qﬂpiqm) :(1 - p2) <(1 +9)W —(1- q2)> (02— p2)}
:q@ﬁpfqm) :<1 —p2><<1 +9>W -1 +e>>) — (¢ +9>]
e m) )RR ) E33

Then we have

q+1—p2 o Trad Iipo [ = 1 —p2 2, 7
e — 4T 2T P2plad NP2 N Gy pg b —1)— P2 (@ +0)|. (B34
fnside ™ g+ 1 — qpy q(q+1— qp2) W+Oprgtp =V o~ @+ (B34)

Thus, if (1 — p2)(CH — CL) is smaller than B, then there is a strictly profitable deviation to

the equilibrium strategy of K3 = I;(1 + 6): make an inside offer K.

Next, we consider an outside offer K7 = I, which achieves AOUtSide(K 1) =1 —¢* We have

K;+ 1, —CF

Io—CL—p1]1|:—p2+0(1_pQ_Q):|

— + 1
1—pip2

Iy — CL + (1 — gpl(l — P2 — q))lll > 0, (E35)

B 1
1 —pip2

where the inequality uses (E.8).
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Using CH > K§+ K7 > CT and Ki+1 > CT, we can see that an outside offer K = I yields

a higher payoff, relative to the strategy K; = I1(1 + ), if
CH Ky —K; <(1-¢»)C" —K; - I). (E.36)
Next, we simplify (E.36). Similar to (E.29), we have

O — Kj - Kf < (1-¢*)(C" — K — Ih)

Kf—(1-¢*)h

— o ol <K} -CF+ 2 : (E.37)

Io—CL—pi 1y [@(1,p2,q),p2]

Plugging in K} = I;(1 + 0) and K — CL = T—pip2

, and rearranging, the right

side is

Io—CE—pi L [0(1 — p2 — q) — p2] N L(1+0)—(1-¢)I

1 —pip2 q?
:IO—CL L 0+ q¢* _P1[9(1 —p2 — q) — P2
1 —pips q° 1= pip2
h=Ct [0 pl-p-g -1
1 —pips q° 1 —pips
D=C'—ph(1-q)f |0 pf(=p) 1
= +h|5—-——F—"—
1 —pip2 q 1 —pip2
Iy—Cl —pi1(1—-q)0 0 1+6
_Io pili(1—q) s 1+72+p1p2( ) (E.38)
1 —pip2 q 1 —pip2
Multiplying the above equation by (1 — p2), we get
0 pip2(1+0) Iy — Ct —p1[6(1 — q)
B =N |1+ =+ (1 — + 1-—
Outside 1 PE 1 — pips ( p2) 1— pipo ( p2)
11— 1-— Io—CL —p116(1 -
=h(1+0(— 5 i) | 2+ 2 pIOUZ0) () (m39)
q 1 —pip2 1 —pip2

Combining the above with (16), we have

(1 +9(1_q€1p2 +p1p2)> 11__;;2 - (q - z>] : (E.40)

E-10

Sec Trad __
IB5Outside —qB =1




Then we have

Sec _ Trad
IBOutside - qIB + Il

(1 +9(1_q?2’1p2 +p1p2)> 11__;1’;2 ~ (q + z)] . (E.41)

Thus if (1 — p2)(CH — CF) is smaller than BE .. . then there is at least one strictly profitable
deviation to the strategy Kj = I1(1 + ): make an outside offer I;.

Therefore, if (1 — po)(CH — CF) < max{BP,, , B 4}, there does not exist an equilibrium
with an inside offer that satisfies A™!4¢(K;) = 1. Since we have shown that ex-ante firm value is

maximized by an inside offer that ensures A™i9¢(K}) = 1, and EP®19¢ is identical to (14), equity

can do better ex-ante with an LME when

B < (1 p2)(CM — CF) < max{Biae » Boiside)- (E.42)
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F Optimal Mechanism Design Proofs and Details

Our baseline model is intended to provide intuition in the simplest setting possible. Accordingly, it
relies on many simplifying assumptions to streamline the exposition: there are only two distressed
debt holders, the private type 6; takes one of two values, both investors are allowed to inject liquidity
even if one has a higher funding cost, and equity holders are restricted to make take-it-or-leave-it
offers.

In this section, we show that our main result is robust to relaxing all of these assumptions. We
consider a general setting with N distressed investors. Each investor has a type 6; € [0,0] drawn
independently from a cumulative distribution function F' with probability density function f. The
only restrictions we make on this distribution are that it has full support and satisfies a monotone
likelihood ratio property: F(z)/f(x) increases monotonically in x. This property is satisfied by
many common distributions (e.g., uniform). Further, we allow equity holders to design an arbitrary
optimal mechanism to raise liquidity. By the revelation principle, it is without loss of generality to
focus on mechanisms that elicit the truthful revelation of each investor’s type. Once equity holders
incentivize investors to truthfully reveal their types, equity holders are free to raise liquidity from
any arbitrary combination of investors, including from only the investor with the lowest funding
cost.

We assume that renegotiation is efficient in the following sense:
(1—po)(CH —CF) > I(1+0). (F.1)

Given this assumption, once equity holders incentivize investors to truthfully report their private
cost 0;, raising liquidity from the lowest cost investor always increases ex-post joint surplus. In
spite of this, in equilibrium, equity holders optimally choose a mechanism that sometimes fails to
raise liquidity. Intuitively, a mechanism that always raises liquidity is too “expensive” for privately-
optimizing equity holders, because they must pay investors a great deal to truthfully reveal their
private cost. Equity holders do not internalize that this cost of incentivizing the revelation of
information is simply a transfer. Equity holders instead find it privately optimal to reduce costs

by committing to fail if investor funding costs are too high, which reduces joint surplus. This
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is a core insight from the mechanism design literature, which was applied in the context of debt
renegotiations in Detragiache and Garella (1996). Differing from earlier work, we now study how
LMEs interact with this inefficiency.

As in our baseline model, we compare two renegotiation approaches. In a traditional renego-
tiation, no debt holder can be made worse off by a mechanism. In particular, while all investors
optimally choose to participate in the mechanism on the equilibrium path, we assume that an off-
equilibrium path deviation to not participate in the mechanism would not harm an investor: the
investor retains their right to collateral in bankruptcy and their right to the initially promised pay-
ment K if the firm avoids bankruptcy. In contrast, in an LME, the firm can take away collateral
50

rights from any investor who does not participate in the mechanism.

We replicate the main insight of our baseline model.

Proposition 8. Assume that (F.1) holds. Fiz a time-0 debt payment K& € (CF,C™). At date 1,

equity holders maximize their ex-post payoff by optimally designing a mechanism.

1. If equity holders design a “traditional renegotiation” mechanism that cannot make an investor

worse off for refusing to participate, the ex-post optimal mechanism raises liquidity if and only

if

(1—p2) (C" = K§) > Iy min ( 1+6; + F(ef) ) : (F.2)

debt overhang
Incentive to reveal information

2. If equity holders design a “LME” mechanism that can take collateral from an investor who

does not participate, the ex-post optimal mechanism raises liquidity if and only if

F(6;
<1—p2><0H—K3>>11mm<1+e@-+ ( >)— mCt (F3)
debt overhang LME efficiency

Proposition 8 formalizes the above intuition. Given equation (F.1), surplus is always maximized

by renegotiation. However, equation (F.2) shows that equity holders optimally choose a mechanism

50For tractability, we must assume that at most N — 1 investors participate in the mechanism. Thus, if all
investors choose to participate as they do in equilibrium, one is randomly excluded. If, off the equilibrium
path, an investor refuses to participate, the other N — 1 investors proceed. This assumption allows for a
clean calculation of how a mechanism determines the off-equilibrium path payoff that results from refusal to
participate. This assumption is analogous to assuming that one investor misses the announcement that an
LME or renegotiation is occurring.
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that can fail to restructure in equilibrium. The failure has two sources. First, the quantity on
the left side is the private improvement (1 — po)(CH — K for equity holders from a successful
renegotiation, rather than the total improvement (1 — p2)(CH — CT) in firm value. This is the
debt overhang effect. Second, the quantity on the right side is the cost of compensating a lender
for both their funding cost and an incentive to reveal their private information (an “information
rent”). Even when (1 — po)(CH — CF) > Iy min;(1 + 6;), so the social benefit is higher than the
social cost, it could be that (1 —po)(C" —C*) < Iy min;(1+60; + F(0;)/ f(6;)), where the right side
includes the transfer that equity holders pay to investors to reveal their private information. In
this sense, equity holders optimally choose not to restructure when it would be too privately costly
to induce information revelation.

We provide further details about this mechanism design setup and the proof of Proposition 8

below.

F.1 Details

We now provide further details about our mechanism design setup. We focus on date 1 and assume
that the firm has already issued debt K.

The firm is in distress. Differing from our baseline model, we assume the debt is sold to N
investors. Each investor ¢ independently draws a funding cost 6; from a distribution F; with pdf f;.
We assume that each f; has full support on the interval [0, ] and satisfies a monotone likelihood
ratio property: F;(6;)/fi(0;) increases monotonically in 6;.

Equity holders design a mechanism. By the revelation principle, it is without loss of generality
to focus on direct mechanisms in which investors send a report é\z of their type 6;.

For tractability, we assume that n investors participate in the mechanism, where n < N — 1 is
fixed. If all investors choose to participate as they do in equilibrium, N —n are randomly excluded.
This assumption allows for a clean calculation of how a mechanism determines the off-equilibrium
path payoff that results from refusal to participate. In the above exposition, we have n = N — 1,
but the result holds more generally for n < N — 1, as we show below.

We assume each investor has the same distribution F; and we let F (@), f(6) denote the CDF

and pdf, respectively, of the n x 1 vector 8 = (61, ...,6,).
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A mechanism is a correspondence that maps the n reports 6 = (51, ey 6’An) to three objects: (1)
a probability A(6) that the firm raises liquidity, (2) a payment K}(@) for each lender i = 1,...,n
who participates if the restructuring succeeds and the firm avoids bankruptcy, and (3) an amount
Ii (6) that investor i injects, where Sr L 0) = I.

By the revelation principle, it is without loss of generality to focus on truthtelling equilibria:
equity holders optimally choose a mechanism subject to the constraint that there is an equilibrium
in which each investor finds it optimal to report their true type ;.

We also focus on mechanisms and equilibria in which each investor finds it optimal to participate.
If, off the equilibrium path, an investor refuses to participate, they receive a payoff X that does not
depend on their type or their report because they inject no liquidity, making their funding cost 6;
irrelevant. Likewise, if all investors participate, N — n investors are randomly excluded, with each
excluded investor receiving X.

In a traditional restructuring,

CL K* — CL
X=— A(0)(1 — py)—2

~ ) —0——£(8)d8. (F.4)

where J,, = [0,0] x [0,0]--- x [0,0] and d@ = dbdBs - --db,,. The investor gets their bankruptcy

n

payoff C¥ /N if the firm files for bankruptcy or the originally promised payment K¢ /N if the firm
avoids bankruptcy. Note that the term A(0) in the integral reflects the fact that the participating
n investors follow their equilibrium strategies and report truthfully.
In an LME,
L

x =G+ [ awa-p

K; -t ct

The term —poC*/N reflects the investor’s loss of collateral if the restructuring succeeds, which
occurs with probability A(8).
In either type of restructuring mechanism, if an investor ¢ with type 6; chooses to participate

in the mechanism and reports @-, and if all other investors follow their equilibrium strategies of
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participation and truthtelling, then investor i receives the following payoff in expectation:

~ -n n L —~ . . * L
U (6;,6;) = X(NN ) 4 o [ % +/J A({:,0-5}) [(1 — po) (K; ({61.6_:}) +¥ )
+Y =13 ({6;,6-}) (1+ 9@')] f-i(0-:)do_; ] : (F.6)

where Y = 0 in a traditional restructuring and ¥ = pQCL(% - %) in an LME, 6_; is the vector
obtained by removing 6; from the vector @ = (04, ...,0,), and f_;(0_;) is the probability density of
0_;. In an LME, Y represents the n participating investors sharing the benefit of priming N —n
non-participating investors. The first term in (F.6) reflects the probability (N — n)/N that the
investor is excluded and receives X. The rest of the terms in (F.6) reflect the probability n/N
that the investor is included. The integral takes an expectation over the vector 8_; of the n — 1
investors who participate in the mechanism (they are not excluded) and are not investor i. Investor
i receives Ki + K /N if the firm avoids bankruptcy, receives CL/N in a traditional restructuring
that is followed by bankruptcy, and C*/n in an LME that is followed by bankruptcy. In addition,
investor i pays I%(1 + ;) if the restructuring succeeds.

We can write the truthtelling constraint as follows:

0; € argmaxg U(Gi,@-). (F.7)

We can write the participation constraint as

If both hold, then it is an equilibrium for each investor to participate and truthfully report. In

such an equilibrium, the ex-post payoff for equity holders is:

V= / A(0)(1 — ps) ( ol — K — Z Ki(6) ) £(0)de. (F.9)

With this setup, we prove Proposition 8.
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F.2 Proof of Proposition 8

Fix any mechanism with a truthtelling equilibrium. Let Uy, Uy denote the partial derivatives of U

with respect to the first and second arguments. Equation (F.7) holds if and only if

UQ(Hl,Hl) =0. (F.lO)
Define U (6;) =U(0;,0;). Then the above equation holds if and only if
d ~ d
@U(@l) = dng(el, 01) = Ul(Gi, 01) + UQ(@Z‘, 91) = U1(9i, 91) (F.ll)
This is the Envelope theorem. From (F.6),
Uy (6;,0;) = iU(H' )
1\Vg,Ve) — 891 1y Y1
J n ~ P K; - cCt
[ AlE.e) - p) (K1 (F60) + )
Y I ((0)) (4 09)] £-al6- 0.
n ~ PN
= ; A({6:,6-}) It ({6:,60_}) f—i(6_;)dO_;. (F.12)
n—1
Thus,
d ~ n ,
—U(0;) = —/ A({60:,0-:}) It ({6:,0-:} ) f—i(6-:)dO_;. (F.13)
do; N J;

This shows that d%iU(Gi, ;) <0.

Applying the fundamental theorem of calculus:

- /J A ({u,0-3) I} ({u,0-;}) f_,-(H_i)dB_i] du

— U0 + ;/Jnl [/:A ({w,0_:}) Ii ({u,0_;}) du} Foi(0_:)d6_i.

k3
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Equating this with the definition implied by (F.6) with 0; = 0;,

00+ [, [ / fA ({w,6.}) I ({u,6.:}) du] fi(6_)d6_,

-n n L ) * _ L
:X<NN ) < [?V+/JMA ({6:,0-:}) [(1—p2) (Ki ({6:,0-:}) +7K°NC )
+Y — Ii ( {(91, 0_1} ) (1 + 61)] f_,-(t‘)_i)d()_i :| . (F.14)

We now take an expectation of both sides of (F.14) with respect to 6;: we integrate both sides
of this equation over all possible values of #;, weighting by the pdf f;(6;). The right side of the

equation simply becomes

-n n L ) * L )
S [T oo e (K0 S ) - ren o) soas |
(F.15)
For the left side of (F.14), define
A{u0-}) = A ({w,0-} ) 1i ({u,0-}). (F.16)

Note that f;(0;) = F/(6;) and apply integration by parts:

/oe[/;‘1 (f{u,0-i}) du} fi(6:)do;

3

— (/_621 ({u,6-;}) du) Fi(0;)

k3

o z_/oe ( —A({0:,6_) )) Fy(6;)d6;. (F.17)

0;=

The second term in the second line follows from Leibniz rule. The first term on the second line is

zero because F;(0) = 0 and fgﬁ ({w,6_;} ) du=0. Thus,

/09[/:2({% 9—i})du] 1i(0:)do; = /092{({9“ 0_;))F;(6;)db;

Ff(ei)fi(ei)dei‘ (F.18)

g ~
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The expectation of the left side of (F.14) over 6; is thus

/ / A(010-)) 1 16014815400

_ 771D i Fl(el)

=)+~ A(H)Il(e) Fia )0 (F.19)
Using (F.14), (F.15) and (F.19), we obtain
. o BB (N )X
00+ [ Ao o = T

n L ) * L )

+2 S+ /J 40| - pa) ( Ki(0) + L) v = o)1+ 00| seeyae | .m0

Rearranging, multiplying through by N/n, and summing over i = 1 to n,

NU(®) — (N —n)X — ﬁcL

F;(0;)
—i—/nA(H)((l—pQ —ny+211 (1+9i+fi(0i)>>f(9)d0
::hmmuﬂm(Nm+;?mm>ﬂmw. (F.21)

We begin with the traditional restructuring, where X is given by (F.4) and Y = 0. It must be
that U(F) = X. Thus,

Plugging this into (F.21) and rearranging terms,

/ A (9)<§:If(9)(1+0¢+ ?3((3;))) > £(0)do
- )(1 = p2) (}:Kl ) )de. (F.23)

Jn
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Plugging this into the definition of V' given in (F.9),

v=[ a@)-p (- > ki) ) o)

JIn

:/HA(O)[(l—pz)( —K()) le (+9¢+1;j((g;)))}f(e)de. (F.24)

Thus, we have shown that a mechanism has a truthtelling equilibrium if and only if this is the
equity objective in that equilibrium. Thus, equity can freely manipulate A(0), I$(0),i=1,2--- ,n
to maximize this objective, and then set the transfers K? that ensure truthtelling and participation.
Since F;(6;)/f:(6;) increases in 6;, it is clear that V is maximized by setting It = I for the lowest

0; and 0 for other ¢ and setting

AB) =1 < (1—p)(CH —K}) -1 Join ( 146, + i((g)) >> 0) : (F.25)
Hence, we have
V= / [(1 —p)(CH — K3 — 1) min < 1+ 6; + 1;((2)) )] +f(0)d0. (F.26)

Since F;(6;) = F(6;) and f;(6;) = f(0;), we prove part 1 of Proposition 8.
Next, we prove part 2 of Proposition 8. Recall that in an LME, X is given by (F.5) and
Y =pyCL(L — ). As before, it must be that U(f) = X. Thus,

NU®) — (N —n)X =nX = ¥ ( ct+ / A(0) [(1 —po) (K — CF) — pch} f(6)de > . (F.27)

Plugging into (F.21),

/ A(8) ( —pz%cL —nY + zn:me)@ +0; + 1;((3))) ) £(6)do
" i=1 A

n

- [ 4@ -m) (L ki) ) s (.28)

=1

F-9



Plugging this into the definition of V' given in (F.9), and using pQ%CL +nY = p,CL, we obtain

v= [ a@-p) (- K5 - Y Kie) ) sene
=1

n
F;(0;)
fi(0:)

- / A(6) [(1 — p2) < cH — K ) +pCF — glf(e)(l +0; + ) )] f(0)do. (F.29)

It is clear that this is maximized by setting It = I; for the lowest 6; and

A(0) =1 ((l—pz)(CH_KS)erCL_Ilg; <1+9i+ 1;((2)) >> 0) : (F.30)

Then we have

V= /n {(1 —po)(CH — K§) 4+ poCF — I lrgmgn ( 146; + I;Z((ZZ)) )rf(e)de. (F.31)

Since F;(0;) = F(6;) and f;(6;) = f(0;), we prove part 2 of Proposition 8.

Thus, if restructuring is efficient, LMEs increase value.
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G Differences in Beliefs

In this extension, we show that our results hold when we assume all required returns are zero
(0; = 0) and instead assume a different friction: differences in beliefs and asymmetric information
about the probability ps of bankruptcy after a liquidity injection.

At t = 0, the firm and the bank agree on the value of py. At ¢t = 1, after buying the distressed
debt, each hedge fund receives new information and forms an updated belief pi, about the probability
of bankruptcy. We assume that each investor i is certain that their estimate p} is correct: the
investor does not update based on the actions of other agents. This is often called a “differences in
beliefs” or “agree to disagree” framework. We assume pé € {pé , pf }, where 0 < pé < pf < 1. We
let ¢ denote the probability that pi = pg . We assume that at ¢ = 0, the firm and the bank share a

belief that py = Py, where Py is the expected belief of hedge funds at ¢t = 1:

Py = qpy + (1 — q)p%. (G.1)

Moreover, the firm believes ps =D, at t = 1.
As in the baseline model, we always consider (Ky, K1) such that CH > Kyand CH > Ky + K;.
Similar to Condition 1 in our baseline model, we impose the following condition, implying that the

firm is insolvent if it uses debt financing to pay the initial expense Iy:
Condition 7. 5,0 + (1 —p,)CH < Iy + 17 .

In distress, the bank expects to sell half the debt to an investor who will pay the expected value

of their post-signal valuation

q (pf min{C* Ko+ K1} + (1 — p§ ) (Ko + K1) )

(1 A ORI |y 2
+ A(K1> (1 — Q) (Pé Hlin{(ﬂ"KQ + Kl} + (1 —p%’)(KO + Kl) ) -5
2
=(1— A(Kl))min{C;,KO} + AR P2 min{C%, Ko + K1} +2(1 —P)(Ko+ K1) — I
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Summing across investors, at t = 0 the debt pricing equation is

In =(1—-p1)Ko

+p1| (1 — A(K1)) min{CF, Ko} + A(K?) (@ min{CF, Ko + K1} + (1 — By) (Ko + K1) — 11)} .

(G.2)
Ex-ante firm value is given as follows:
Eo =(1—p1)(C = Ko) + p1[1 — A(K)](CF — Ko)*
+ PLA(KL) o (CF = Ko = K1)* + (1= ) (O — Ko — K1). (G-3)
Combining (G.2) and (G.3), we obtain

Ey :(1—p1)CH+p10L—IO —‘rplA(Kl) (1—p2)(CH—CL)—11:| . (G4)

G.1 Efficiency and the limited liability condition

If the firm never raises liquidity at t = 1, the ex-ante firm value at t = 0 is
(1-p)CT +pCF — Iy (G.5)

Next, suppose that the firm raises liquidity only if at least one hedge fund is optimistic, i.e.
1accept(K1,p’é) = 1 for pb = pl but 1accept(K1,p§) = 0 for pb = pl. Then at t = 0, the ex-ante firm
value is

(1= p)CH + i CE — Iy + (1 — ) [(1 _p)(CT -ty -1y ] | (G.6)

Firm value with certain liquidity injection is

(1= p)CH 4 piCE — Iy + py [ A-p)C" — Y1y } | (@7)
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Thus, liquidity injection is efficient if

(1-py)(C" =C") > 1. (G.8)

Similar to Condition 2 in our baseline model, we assume a condition implying that liquidity

injection satisfies limited liability.

p1Py 1—pkl 1—=p1ps”

Condition 8. (1 —5,)(CH —CF) > I (1 + 11 —p1_ Py Dy ) (Io — CT) 15,
We can see that Condition 8 implies that (G.8) is satisfied.

Lemma 6. Suppose that Condition 7 and the break-even condition (G.2) holds. Then (1) CH? >
Ko + K1 implies that Ko > CL, and (2) Condition 8 implies that C > Ko+ Ky when A(K;) =

and Ky > KTrad, where

Iy —p1 <p20L pz[ >

K(’)I‘I‘ad — —
1 —pips

(G.9)

G.2 Equilibria in the absence and presence of LMEs

Proposition 9. Assume that Conditions 7-8 hold. In the absence of LMFEs, an efficient equilibrium

exists if and only if CH — CL > ngﬁ‘eif, where ngﬁ‘gf s given by

Iy — L _ Pg pQI

Bld, = Il L e WY i 7 e G.10

belief — L + — : ( : )
1—pff  1-p} q 1 —p1py

Moreover, (1 —ﬁg)ngﬁgf is strictly larger than the right-hand side of the inequality in Condition 8.

Thus, an efficient equilibrium exists if and only if Iy is low.

Proposition 10. Assume that Conditions 7-8 hold. Assume also that the pessimistic investor is

more willing to accept offers:

PO 1 - phCt

G.11
1-— pg 1-— p% ( )
Then an efficient equilibrium with LME renegotiations exists if and only if CH — Ct > Blgyhgf,
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LME .
where By yiop s given by

CHl pi (am(1—Py) (1—q)pk
BLME _ gTrad | &~ 2 2 _q ) AR G.12
belief belief qg 1— pg{ 1 — P1Ds 1 — p% ( )
<0

Combining Proposition 9 and Proposition 10, we see that LMEs improve ex-ante firm value

under Conditions 7-8 and the following condition:

BLME « o _ ol < glrad (G.13)

G.3 Proofs

G.3.1 Proof of Lemma 6

It follows from (G.2) that

Io < (1= p)Ko + 1 (1= ARDICH + A (BCF + (1= o) (Ko + K) - 1)
< (1= p)Ko+p |7+ AUKY (=) - P = 1)

<1 —-p1)Ko+m _CL + A(K) (o — ct )]

<(1—=p1)Ko+pm ct+ ( Iy — ct ):| = (1 —p1)Ko + p11o, (G.14)

where the second inequality uses Ky + K; < CH and the third inequality uses Condition 7. Thus,
we have Ko > Iy > CL if Cf > Ky + K;.

Next, we prove that Condition 8 implies that C*! > Ko+ K; when A(K;) = 1 and Ky > Kj?d.
If Ko+ K; < CF, then we have C” > Ky + K;. Thus, we only need to consider the case
Ko+ K, > CL.

In the proof of Proposition 9, we will show that A(K;) = 1 for any K; > K" .= 1_111?,{, and

2

Ky= Kg*ad, K1 = K{™4 satisfy the break even condition.
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Using the break-even condition (G.2), A(K;) =1 and Ko + K1 > CF, we obtain

Iy :(1 —pl)Ko +p1 |:(p20L + (1 —ﬁz)(Ko + Kl) — Il):| . (G.15)
Then we see that
CH > Ko+ K
— Iy<(1—p)Ko+pCl+pi[(1-py)(CH —CF) - 1), (G.16)

which is equivalent to

(- - ¥ > 1y + 00 p;)lKO a2} (G.17)

Thus, we have shown that (G.17) is equivalent to CH > K; + Ko. We see that the right side of
(G.17) is decreasing in Ky, so if (G.17) holds for K™ then it holds for Ko > K24,
Plugging K{* into (G.17), a sufficient condition for C* > KIad 4 grad jg
H —
Iy —p1 (pQCL + pf_fffl)
1 P

In—pCt 11—
(1-p)(CT —Cy > 1+ 2P =P

P1 P1 1 —pipy
1— b7 I 1— 1— P
I + pi V) 1132 I 1o [1 _ pi } _oL [1 _ h plpzi }
1 —pipy 1 —ps P1 1 —p1py p1 1 —pipsy
1-— I 1—-p
(14— TR g oy L2 (G.18)
1 —p1py 1 —py 1 = p1Do

The final line is the right side of Condition 8. Thus, under the conditions of the lemma, Condition

8 ensures that C > Ky + K.

G.3.2 Proof of Proposition 9

Assume LMEs are banned and consider a subgame in which equity offers K7. Each investor ¢ forms

a rational expectation of the probability ﬁ(K 1) that the competing investor accepts. Following the
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proof of Proposition 1, we only need to consider K7 which yields the accepting investor’s payoff:

: 1— pb) K¢ + phCh P(K ,
Rl pp) = U PUNY Gk on) @)
and rejecting investor’s payoftf:
ct (1-ph)Kg

Rigec(vh) =[1 = P(K1) + P(K1)p] = + P(K1) (G-20)

First, we consider K; such that P(K;) = 1. Investor i accepts the offer if and only if
RIrad (i) > RTad (piy - Using P(K;) = 1, (G.19) and (G.20), we can see that the offer is

accept reject

accepted if and only if

1_iK* icL 1 ) ~CL 1_iK*
( p2) 20 +p2 +(1_§)[(1_pz2)Kl_Il] ZP’L22+( ]272) 0

= (1-py)K1—1; >0

— K; >

T (G.21)
1—-p}

If equity wants to implement ]5(K 1) = 1, they optimally make this bind at p} = pi!, implying

I
1—phl”

Ki = Kjrad .= (G.22)

Moving back to t = 0, the bank rationally expects A(K}) = 1. Recall that we assume CH >

K} + K; > CF and CH > K} > CL and verify these inequalities later. Then (G.2) implies that

Io=(1-p)KS +p1 [pch (L= ) (Kg + KT) — 11}

L(1-p
1( 22)_11]'

= (1 —pibe) Ky + 11 [pQCL + 1

Rearranging, we obtain

H_ —
Io—p1 [PQCL + pf_ngl]
125

1 —p1psy

Ki = Kg™d .= (G.23)
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According to Lemma 6, we have K4 + Krad < CH and K4 > CF. Since K4 > 0, we
have Ct < KJd < Kgfrad 4 gvad « O0H
Next, we consider the alternative where equity could set the lowest K that ensures ]5(K 1) =

1—¢q. Using P(K1) =1—gq, (G.19) and (G.20), we can see that the offer is accepted if and only if

1—ph) K + phor 1—gq ;1 CF 1—ph) Ky
( 2) 20 2 +(1—72 )[(1—p2)K1 Il]Z[Q+(1—Q)pz]2+(1—Q)(22>O
1—py)KE +phCl 1+ ; ct
<:>q( P5) 20 Pa + 2q[(1—p2)Kl—Iﬂ2q7
1-ph)(K§—Ch) (1 1—pt I
<:>q( py) (K{ )+( +q)(1 —pj) [K1— 1 ] >0
2 2 1-7p}
L q L
— K 5 —C
1f1_p2 1+q( 0 )

If equity wants to achieve ]5(1( 1) = 1 — g, they optimally make this bind at p%:

I q
KAt — — = (Kr—(Ch. G.24
1 e 1+q( 0 ) ( )

We have K + KM — OL = l_f;é + 15 (Kg — CL) > 0 using K = Kg™d > CF.

If OF — gfrad — grad > (1 ¢2)(CH — K4 — KAY) | then it is not profitable to deviate to KM
when CH — Kf™ad — KA > 0] and it is not feasible to deviate to K{** when CH — KJmad — KAl < 0.
If CH — gfrad — grad <« (1 —¢2)(CH — Krad — KA using CH — Krad — K24 > 0, we conclude
that C — K" — K > ) and deviating to KM is feasible and profitable.

Thus, it is optimal to follow the equilibrium strategy K = K™ given in (G.22) rather than

deviating to KM given in (G.24) if and only if

O — K§ — Ki > (1 - ¢*)(C" — K — K"

I I
2/ ~H * 1 2 1 q * L
<= c" —-K5) > — (1= - —— (K5 -C
Q( 0)_1—175] ( q)(l_pg 1+q( 0 ))
H Il (1 ) * L
= ¢(C" - K§) > T +CJ(1—CJ)(K0—C)
1—p2 1—p;
I 1-— .
= Pt -cly> "1 __ ( Z +q(Kg —C*)
1—p2 1 —py

L p2 p2
I 1 1 — g2 Iy-C — P17y Il
<:>CH—CL2;< - — qL)+ .
q 1—p5  1—p;3 q 1 —p1psy
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The right side is Bad,.

Finally, we show that

_ 1—p1 pH_T?Q I 1 =D
1—po)BIad > 1 (14 - 22 + (I, — oy —=22 G.25
( p2) belief 1 1—pipy 1 _pé{ ( 0 )1 — 1Py ( )
We have
_ 1—p1 pH—ﬁz I 1 —Do
1—p)Biad 1+ 2 — (I — 0" ——==_
( p2) belief 1 ( 1—pipy 1 _p%{ ( 0 )1 — PPy
(1-p, 1 1-¢*\ 1-py m  pf—D 1—p1 pf — Py
- 2 " 7 = H —1- = H I
q 1—py  1—p; q 1—pipy 1—p; 1 —pipy 1 —py
1 1—7p
+ (o =1) (- Ch—22
q 1 —pipy
= 2 1—7p H = 1— H =
(1 2p2< 1H_1 qL>_ P2 _P1_ P gz_l_ PL P Z;IQ L. (G.26)
q l—py 1-—p3 q 1—pipy 1—p; 1—pipy 1 —p;

Denote f(p1) = l_qﬁz 173;11}702 + 1£;f%2. We have f'(p1) = (%—1)(1_1;71%2)2 > 0. Thus, f(p1) < f(1) =

%. It follows that

1—pz< 1 _1—q2>_1—p2 ppy =Py | l-pipy =
q? 1—pi  1-pk g 1—pipy 1—pl 1 —pipy 1—pll
1 —py 1 1-¢* _1P§_ﬁ2_1
>q2 1_H_1_L *1_H
p> V2] q Py
1—172( 1 1 ) 1pff —p,  1-7p,
= - —= —1=g(1/q), (G.27)
¢ 1—pfl 1-pL ) q1-pif 1-pk
_ H_5 1-7
where g(m):a:2(1—p2)(1_1p§1—1_1p§ ) —x?_p?—l—l_;’;’;—l. For z > 1, we have
1 1 Py =y
g/(x):%(l_m)(1—195{_1—295)_1—175[
_ 1 1 Py =y
17 (g~ ) -
1—pf  1-pf 1—plf
_l-pd 1-m 1P
1— H 1— L 1— L
Y2 253 25)
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Thus, for any = > 1, we have

-1

_ 1 1 pi —Dpy  1-D,

g(2) > g(1) = (1 - o) ( - ) -

1—pil 1-pk 1—pil ~ 1-pk

:(1—792) - (PIQLI—@)
1—pl

—-1=0.

It follows that (G.27) is positive. Then (G.26) is positive and (G.25) holds.

G.3.3 Proof of Proposition 10

Consider a subgame in which equity offers K. Each investor ¢ forms a rational expectation of the
probability (K 1) that the competing investor accepts. Now, suppose LMEs are allowed. Following

the proof of Proposition 2, we only need to consider K; which yields the accepting investor’s payoft:

RLME (ph) = M + (1 - P(K1)> [péCL + (1= ph) Ky — .71]. (G.28)

accept

and rejecting investor’s payoft:

REME (p%) =(1 — P(Kl))C;L + ﬁ(Kl)(l;’é)Kg.

rej ect \P

(G.29)

First, we consider K; such that ﬁ([ﬁ) = 1. Investor i accepts the offer if and only if
R{;g\g;)t(pg) R?el}ggt(pé) Using P(K;) = 1, (G.28) and (G.29), we can see that the offer is

accepted if and only if

1— pi)K* N . 1—ph)Kg
( p2) 0+(1—7>[p§CL+(1—p’2)K1—Il]2( p2) 0
2 2 2
— pCt+ (1 —ph)Ki -1, >0
I — icL
— K> (G.30)
1= ph
Using (G.11), equity optimally makes this bind at the higher value:
I — H L
K= gve L= p OF (G.31)

1—p§{
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Moving back to ¢t = 0, the bank rationally expects A(K}) = 1. Recall that we assume CH >

K+ K; > CF and CH > K} > CL and verify these inequalities later. Then (G.2) implies that

Io= (1— p)K3 + p [pch (- ) (K + K7 — h}

L —pifct B 11}

L
2

Rearranging, we obtain

H H -
Iy —p1 [pch —(1-Dp2) 12,5 Ch+ pf_p?h]

1 —p1Dsy

Ki = KWME — (G.32)

Comparing (G.23) with (G.32), we find that KJMP > Kid. According to Lemma 6, we have
KWME 4 KIME « O and KFME > CF. Denote f(z) = % Using (G.11), we have f(pk) >

f(p%), which together with p& > p& and f'(z) = g:f; implies that I; — C* > 0. Then we derive

from (G.31) that KIMP > CF > 0. Thus CF < KfMP < KFME 4 KFME « OF
Next, we consider the alternative where equity could set the lowest K; that ensures ﬁ(K 1) =

1—¢. Using P(K;) =1— ¢, (G.28) and (G.29), we can see that the offer is accepted if and only if

1 —ph) K¢ 1— , , cr 1 —ph) K¢
( 1;2) 0 +(1—Tq)[p§(1L+(1—p§)K1—h] Zq2+(1—Q)(22)0
1— ) K*—CL ich 1 )
<:>q( pz)(20 )+P22 n ;q[(l—pé)fﬁ—h] >0
K§ —C*F Ok I
e g0 + P R 1 >
1+¢ (1+q)(1—p3) 1—ph
T icL
— Kl > 1 - Do — — q (Kg —CL). (G33)
1—py (1+q(1-py) 1+gq
Note that
Il pé—ICL > Il p%’CL
1-pff  (+9(—pff) " 1-py (1+9)(1—-p§)
1 1 cr i 5
= (g —)> (22, - 22,
1—p5 1 —p3y I+g\1—p; 1—p5

and the inequality (G.11) implies this holds for ¢ = 0 so it must hold for ¢ > 0. Thus, if equity
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wants to achieve ]3(K1) =1 — g, they optimally make (G.33) bind at pZ:

I pyCF q
KAl — - 2 - K* — by, G.34
e R T TR 2 R WL A (G:34)

We have
Il 1 chL
K+ KM oL = b (K-l P2
ot ki T T A s [
I LcrL
L P >0, (G.35)

> _
1—pk (1491 -ph)

where the first inequality uses Kj = K&ME > C! and the second inequality uses I — C* > 0.

Similar to the proof in Proposition 9, it is optimal to follow the equilibrium strategy K; = K[ME

given in (G.31) rather than deviating to K{M* given in (G.34) if and only if

O — K§ — Ki > (1-¢*)(C" — K5 — Ki)

Il —ngL _ (1 . 2) Il _ P%CL o q (K* —CL>
_ L H q 7 7 0
1 —py IL-py (+q(l-py) 1+g¢

Il _pch (1 B q2)II + (1 - q)p%CL + q(l _ Q)(KS( _ CL)

— F(C? - K} >

2 H *
— ¢ (C" — Kj) > —
Q( O)— 1—]75[ 1—]95 1—]?5
L—pict (1-¢)L  (1-q)p5CE .
<:>q2(CH_CL)Z 1_12)]{ - 1_ L + 1 — 2L +q(KO_CL)
2 V%) Pa
I 1 1—¢? 1 oL 1 —q)pkCt
q I—py 1—p3 q 1—p; 1—p;
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The right side is

I

py'Cr

_|_7

< 1 l—q2>+1
¢ \1-pf 1-py/) ¢

(1—Q)p§CL}
1 —pk

pf —Pa

[_

1—plf

q

H
1 (-70 —p1 {PQCL - (1=p2) 121{ Ct+
2

1 —p1psy

1-pfl Il] —CL)

:h< . _1_q2>+1<Io—cL_p1ﬁ§_p§2h>
¢ \1-pit 1-pk q 1 — p1py
Ll
Lcr (L —P2) i plf (1—Q)p5]
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H Details for the Simple Continuous Time Capital Struc-

ture Model

In this Appendix, we provide the mathematical details for the model described in Subsection 5.7.

H.1 Formal model setup

All agents share a common discount rate » > 0. At time ¢ = 0, a firm can raise Iy dollars to
initiate a project, which produces a constant pre-tax cash flow g > rlp when business is as usual.
However, the project is subject to a (downward) jump shock that arrives at a constant rate A > 0.
When this shock hits at stochastic time 7', the firm must raise liquidity. Absent this liquidity
injection, the firm’s pre-tax cash flow decreases permanently to pu; € (0,7Iy). The firm has an
option to inject liquidity Ip at T to potentially avoid the negative consequences of the jump shock.
The size of the jump shock is random in the following sense. By injecting liquidity I at T, with
probability 1 — p the firm succeeds by permanently maintaining its cash flow at pg per unit time,
but with probability p it fails and its cash flow permanently decreases to py, per unit time. Similar
to Condition 1 in our baseline model, we impose the following condition, implying that the firm is

insolvent if it uses debt financing to pay the initial expense Ij:
Condition 9. pZt 4 (1 — p)£2 < Iy + Ir.

Furthermore, we assume conditions implying that liquidity injection is efficient and satisfies the

limited liability constraint.

Condition 10. (1 — p)&=iL > BCommit " ypere
: I 0 - ~ 1—
BCommit — oy {1—T,IT(1 + Z),IT(l +0)+ (Io — CL)w}, (H.1)
— T

and CL := (1 — )(1 — 7)p/r is the bankruptcy value.

ops p p—l—(l—p)q[m—l] }AL
Condition 11. Iy > max { L e c*r.

At time zero, the firm decides whether or not to issue debt to cover the initial expense Iy. The

benefit of debt at time zero is that it allows the firm to deduct coupons from its tax payments.
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Otherwise, the firm pays taxes at rate m on its cash flow. The downside of debt is that the firm
incurs bankruptcy costs if it fails at time 7": the cash flow falls to (1 — a)uz, rather than py, where
the parameter a captures bankruptcy costs.

We now consider three different scenarios for firm financing: (1) an all equity firm; (2) a firm
that issues secured debt at t = 0 that bans LMEs at T; or (3) a firm that issues secured debt at
t = 0 and enables LMEs at T. We characterize parameters such that option (3) increases ex-ante

firm value.

H.2 Firm value with only equity financing

To begin, we characterize a firm that cannot issue debt at time zero or 1. At time zero, external
equity investors inject Iy to cover the initial expense.
At time T, the equity investors have two choices. First, they can forgo new equity investment.

In this case the firm produces post-tax cash flow (1 — m)uy, in perpetuity and the firm value is

1—
w' (H.2)
r
Alternatively, the firm can issue equity. In this case, the firm value is
1—m
Ep=—Ip+——|(1=p)uo + puL]- (H.3)
We see that equity investors optimally cover the expense at T if and only if
1-— — I
A-po—p) _ It (H.4)

r 1—n

Given our Condition 10, this is satisfied. Then the value of the existing equity at 7" is (H.3). At
time 0, immediately after paying the expense Iy, the firm value is equal to the equity value, which

is

[e%) T
_ _ _ 1—muo  AEp
TS(1 — d "T B\ ATdT:( . H.
/0 [/0 e (1 = m)pods + e T|Xe 5t (H.5)
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Thus, under Condition 10, we can plug in (H.3) to see that the time-zero firm value with only

equity financing is

(1 —m)po A -7
T+ A T+ A

EjY=—Ip+ + —Ir+—— [(1 —P)ho +p,ULH : (H.6)

H.3 Firm value with debt

We follow the standard tradeoff theory setting (Leland, 1994).%! Interest payments are tax de-
ductible and the firm incurs distress costs in bankruptcy. As we show later, in equilibrium, the
firm only files for bankruptcy at T" when its cash flow is low and equals py. In this case, creditors

receive the entire bankruptcy value:
Cr =1 -a)1—m)u/r (H.7)

where « is a parameter measuring distress costs and 7 denotes the corporate profit tax rate.

At t = 0, equity holders issue interest-only debt with face value Iy (as in Leland (1994)) by
promising to pay a stream of coupons mg per unit time to debt holders in perpetuity until the firm
defaults. At stochastic time 7', should the firm choose to raise liquidity Ir, it makes a take-it-or-
leave-it offer with a promised coupon payment my for the newly issued perpetual debt to existing
debtholders.?> Due to the limited liability constraint, we assume mg < po and mg + mp < po.

As in our baseline model of Section 3, we analyze both financing with and without LMEs. In
both financing arrangements, there are two debt holders who potentially provide liquidity at T,
each of whom has an independent, privately observed funding cost equal to # with probability ¢
and zero with probability 1 — ¢. In each arrangement, creditors form expectations accordingly and

act strategically. Specifically, each creditor ¢ forms a belief ﬁ(mT) that the other creditor j will

51 Abel (2018) develops a tradeoff theory of capital structure with downward earnings jump shocks.

52 As the project’s cash flow is constant (ug) before T and (conditionally) constant after 7', we focus on
interest-only perpetual debt issuance at ¢ = 0 and ¢t = T, as it matches the firm’s cash flow and liability
payment so that both leverage (debt-to-value ratio) and the debt-service coverage ratio are constant before
and after the liquidity shocks arrives, and leverage and thus the debt-service coverage ratio only change at
T.



accept. Given this, in the absence of an LME, creditor i’s expected payoff for accepting is
1 m ~ P(m m
3 [(1 —p)TO +pC’L} + (1 - (2T)> [(1 _p)TT —Ir(1+ 01)] (H.8)

and investor i’s expected payoff from rejecting a non-LME offer is

~ ~ aL ~ 1m0
(1—P(mr) +pP(mT))7 + P(mr)(1 _p)§7' (H.9)

As in our baseline model, creditor i’s expected payoff from accepting an LME offer is

(=)0 (1= PG Y Ot 4 (0™~ (1+60). (H.10)

and the payoff from rejecting an LME offer is

~

L

(1~ Blma) S + Plmr) (1~ p) 5™

S (H.11)

Investors accept an offer if and only if the expected payoff from accepting weakly exceeds the
expected payoff from rejecting. The probability ﬁ(mT) solves a fixed point problem such that it is
the actual probability that the other investor accepts.

The original coupon myg is endogenously determined to make creditors break even when they
provide liquidity at ¢ = 0. The coupon m7 is chosen strategically by equity holders at time T to
maximize their objective: letting A(mz) = 1 — (1 — P(mg))? denote the probability that an offer

mr is accepted, equity holders choose mp at time T to solve

)(1—W)(1—p)(uo—mo —mr)

max Ep(mg, mr) = A(myp
mp r

(H.12)

Note that this objective implicitly assumes that equity holders choose to file for bankruptcy if
the cash flow falls to pr,. We will verify m{ + mr > uy, for equilibrium values of mg and any mrp

such that A(mr) > 0 in Internet Appendices H.4-H.6.

Lemma 7. Suppose g > mg + mp, and Condition 9 holds. If lenders break even at t = 0, then

mo > WUf,.
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When the liquidity shock hits at ¢ = T, in a given debt financing arrangement with coupons

mg and myp, the time-T" market value of bank debt issued at ¢ = 0 is given by

Dr(mo, mr) = C + A(mr) [(1 —p) (M - éL) - IT] — I7E[O), (H.13)

expected increase of bank debt value

where A(-) is the probability that the restructuring plan is accepted, © = Eﬁiﬁi‘:f&?%,ﬁ is

liquidity cost given investors’ participation decisions, and CL is the firm’s bankruptcy value at T’
when the firm’s cash flow is permanently low (pz). The second term equals the liquidity injection
probability at T, A(-), multiplied by the expected increase in the value of bank debt from avoiding
bankruptcy. The last term is the average funding cost among participating investors at 7.

Equity value immediately after the liquidity shock hits at time 7', Ep(mg, mr), is given by
(H.12). This expression is intuitive as equity value in equilibrium equals the probability that debt
restructuring takes place and is successful, A(my)(1 — p), multiplied by the present value of its
after-tax after-interest cashflows: (1 — m)(uo — mo — mq)/r.

Next, consider the valuation problem before the liquidity shock arrives. Debt value at time

t<Tis

00 T
Dy(mg, mr) :/ [/ e "mods + e_TTDT(mo,mT) Xe Mar
0 0

_ mo /\DT(mo, mT)
r+A r+A

(H.14)

Note that liquidity shocks shorten the duration for debtholders to collect coupons, thus increasing
the denominator from r to r + X\. However, liquidity shocks also partially compensate debtholders
by providing them with a market value of Dp(mg, mp) at T. The break even condition requires

that this debt value is equal to Iy at time O:

mo + )\DT(mg, mT)
r4+ A

= Io. (H.15)
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After time 0 but before time T, the equity value is

oo T
E(mo, m7) :/ [/ e (1 — ) (o — mo)ds + e " Ep(mg, mr) | Ae A dT
0 0

1— — E
_ (L =m)(po = mo)  ABr(mo,mr) (H.16)
T+ A T+ A

Combining these equations, we prove the following lemma, which is an analog of Lemma 2.

Lemma 8. The date-0 value of equity is given by

1 Mo A AL
Bo(mo,mr) = (1 =) (55~ T+ —<.CF)

A1 —m)
r+ A

A(mr) [(1 —p) (% - aL) —Ir +p<'uL 6L> 1uL2mo+mT} — I7E[0O]

r

(H.17)
If Condition 10 holds, then Ey(mo, mr) is mazimized at m}, with A(m}) = 1.

Conditional on issuing debt, equity holders maximize this ex ante objective when they choose
at date 0 whether or not to enable LMEs. We now characterize this choice by characterizing the

equilibrium with LMEs and the equilibrium without LMEs.

H.4 Comparing LMEs to traditional renegotiation

As in Lemma 3, we first present a lemma about the limited liability condition.

Lemma 9. Suppose Condition 10 holds. Then we have ug > mg+ mp for any (mg, mr) satisfying

the break-even condition, A(mr) = 1, and mo > ma*d, where

ooy Tolr ) = A I70(1 — q) + pCE s
my ot =r A7) . (H.18)

We now characterize the equilibrium with only traditional renegotiation and the equilibrium
with LMEs. We then provide a sufficient condition on parameters such that enabling LMEs shifts

the optimal date-0 capital structure choice from all equity to issuing secured debt.

H-6



Equilibrium with only traditional restructuring. Similar to Proposition 1, the following
proposition characterizes the equilibrium when equity holders issue debt at date 0 that bans LMEs.
The proposition provides the condition under which renegotiation always succeeds when LMEs are

not available.

Proposition 11. Suppose Conditions 9-11 hold and define

g 1 —p mTrad R
Trad _ hd 0 _ oL
B _IT(1+q2>+ p ( : ch), (H.19)
Trad IQ(T‘ + )\) - )\[ITé(l - q) +paL]
rad _ . H.20
o " r+ A1 —p) ( )

Then:

1. Assume (1 —p)(£2 — CL) > BT Then mirad = r%ﬁ is the optimal solution to (H.12)

given mg™d | and A(m?ad) =1. Also, mi¥® satisfies the break even condition given m}yad.

Finally, py, < mdrad < mirad 4 plrad <

2. Assume (1 — p)(£e — CLY < BT, Then in any equilibrium (mg, my) with only traditional

renegotiation, A(m%) <1 — ¢>.

Similar to Proposition 1, this proposition shows that traditional renegotiation fails with proba-
bility ¢? for certain parameters, even when it is efficient ex ante to ensure a successful renegotiation.

We now show that LMEs can help solve this renegotiation failure.

Equilibrium with LMEs. Similar to Proposition 2, the following proposition provides the

condition under which renegotiation always succeeds when using LMEs.

Proposition 12. Suppose Conditions 9-11 hold and define

[ 1 —meME 6’L paL r

BLME _ | (1 I 7) 1 To ¥ _ pgTrad _ < BTrad, H.21
g q? q T q q r+A1-p) (H21)

Io(r +X) — Mr0(1 — q)

LME 0 T
= . H.22
Mo " r+ A1 —p) ( )
Then:
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1. Assume (1 —p)(£2 — CL) > BMME, Then meME = TW is the optimal solution to
(H.12) given mg™ME, and A(mEME) = 1. Also, m§ME satisfies the break even condition given
m%ME. Finally, pr, < m%ME < mOLME + mIf«ME < lo.

2. Assume (1 —p)(E> — CLY < B'ME. Then in any equilibrium (mg, m¥.) with LMEs, A(mk.) <

1—¢>.

H.5 Comparing values

Putting the above arguments together, we have shown that: (1) the ex-ante firm value with only
equity financing is given by (H.6); (2) the ex-ante firm value with secured debt that bans LMEs is
characterized by Lemma 8 and Proposition 11; and (3) the ex-ante firm value with secured debt
that enables LMEs is characterized by Lemma 8 and Proposition 12. Using these formulas for ex
ante firm values, we can derive conditions under which the ability to conduct an LME improves
firm value and shifts the optimal financing structure from all equity to secured debt with LMEs.

The following proposition provides these conditions:
Proposition 13. Suppose that the following conditions hold.
1. Conditions 9-11 hold.

2. There is no efficient equilibrium without LMEs, and there is an efficient equilibrium with

LMEs:
BUME < (1 — p)(% — L) < pTrad (H.23)

where BT js given in (H.19), and B"™MF is given in (H.21).

3. The all-equity firm value is between the firm value in the efficient LME equilibrium and the

rm value in the inefficient traditional-negotiation equilibrium: Eird < EEQ < EMME “where
g 0 0 0

EOEQ is given in (H.6),

W A A
B = (1= m (L - o+ 507
TN (1—2?)(7—0 )-IT(1+(19) ; (H.24)
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and

ray 1% AA
E&f d:(l—ﬂ)(r_‘_())\—lo—f‘mcL)
M= fa-p (-8~ 1|, irAmi) =1-¢
r4 A r ’ ’
Trad __ o ) B A -~ . £\
ETed = (1 W)(T+)\ Iot == C ) if A(m3) = 0. (H.25)

Then enabling LMFEs improves ex ante firm value. Further, the ability to conduct an LME shifts

the optimal capital structure from all equity to debt financing.

The conditions of the proposition hold for the following parameter values: r = 0.06, pg = 1.15,
prp =019, I =6,p=0.7, I =2,¢=0.8,0 = 0.02, 7 = 0.21, o« = 0.4, A\ = 0.15.

Thus, we have proved in a simple dynamic trade off model that LMEs can (1) improve ex-ante
firm value and (2) shift the optimal ex-ante capital structure to one with higher leverage and more
secured debt. In the rest of this Appendix, we provide proofs for all of the propositions and lemmas

stated above.

H.6 Proofs
H.6.1 Proof of Lemma 7

At time T, equity holders default if and only if the cash flow is less than the total coupon: myg if
there is no renegotiation or mg+my if there is renegotiation. Recall that we impose as a constraint
that pg > mo + mr when equity holders choose mp. Thus, they do not default if the cash flow

remains po. For any coupons mg > 0 and mp > 0, the value of debt at time 7" that accounts for
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all possible default scenarios is

mo + mr

Di(mo,me) = ~IrA(mz) = ItE[0] + A(mr)(1 - p) ™

liquidity injection

(H.26)

~
constraint that po>mo+mp

mo oy
(0= Almr)) (221,050 + Ve )

default if pup,<mo
mo + mr

+ A(mr)p ( .

AL
Ly >mo+my + C7 Ly <motmy > :

default if up <mo+mrp

Note that —I7E[0] < 0 and CL < py/r, so

mo +m
Dr(mo, mr) < —IrA(mr) + A(mr)(1 — p)——"

m
(0= Amr)) (L + Ly )

mgy + mr KL
+ A(mT)p ( f]‘ﬂLsz‘i‘mT + 71,U«L<m0+mT > .

Replacing mo/r and (mo + mr)/r with pr/r when pp/r is larger, we see that

mo + mr

Dy (mo, mr) < (1= AGmr) + A(ma)p) 2 + A(mz) (1 - p) ~ I|

) P
— “;ﬂL + Amp)|1 _p)w —IT:|

< B Amp) [0 -p) B 1y

< BL [Io _ “L} — I, (H.27)

where the second inequality uses pg > mg 4+ mqp, the third inequality uses Condition 9, the fourth
inequality uses Iy > £,
Using Iy > Dp(mo, mr) and the break even condition (H.15), we have
mo + ADp(mo, mr) mo + Al

In = < H.28
0 r—+ A - r4+x ( )
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which implies that Iy < ™. Using £& < Iy, we have mqo > pur.

H.6.2 Proof of Lemma 8

For any coupons mg > 0 and mp > 0, the equity value at time T that accounts for all possible

default scenarios is

),UO_mO_mT

Ex(mo, mr) =(1 - ) ;

A(mr)(1—p (H.29)

constraint that po>mo+mp

Hr — mo nr —mo —mr
(0 Amr)) (P05 ) by (O ) ] -

default if up, <mo default if pp <mo+mp

Using (H.14) and (H.16), we have

Eo(mo,mT) + (1 — W)Do(mo,mT)
- 1
T4

“1—Wﬂm%mMEbOnmnwd+(l—ﬂjDTUmme». (H.30)

Recall that we impose as a constraint that pg > mg + mp. According to Lemma 7, we have

mo > pr. Then using (H.29) and (H.26), we have

ET(mO, mT) + (1 - W)DT(mo,mT)

=(1—-m) .

Amo)p(PE = CF) Ly zmotme + C + A(m) [(1 = p) (22 = CF) = Ir| - IrE[®)]

(H.31)
Substituting the above into (H.30) and using Dg(mq, mr) = Iy, we obtain
Eo(mo, mr) + (1 — m)Io = Eo(mo, mr) + (1 — 7) Do (mo, m7)
Ho A AL
=(1—
1-m(5* 7550")
A1 —m) fo AL BL AL
+‘7Ij*XMmﬂkl—m<7“4j>—E“H%;*—C>1mymﬂw]—hE@]-(H3m

Then we obtain (H.17).
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Thus, we only need to choose my to maximize
A(mr) |1 =p) (B2 = CF) = Ir +p(EE = CF) Ly 2o s | — IE[B). (H.33)

According to Condition 10 and £- > CL, we have

(1—p) (% - GL) > IT<1 + 2). (H.34)

Replacing ps with p, CH with o, Cl with GL, and I with I in the proof of Lemma 2, we can

show that under condition (H.34), the following is maximized when A(m.) = 1:
A(mr) [(1 —p) (% ~ o) - IT} — I7E[O). (H.35)
Since £- > CL, then (H.33) is maximized when A(mk) =1.

H.6.3 Proof of Lemma 9

If mg + mp < up, then we have pug > pr > mo + mp. Thus, we only need to consider the case
mo +mr > Ur.

Comparing (H.8) and (H.9), and setting P = 1, 6; = 6, we can see A(mg) = 1 for any

Ir(146 o, .
mrp > m%rad = rTl(f;SG) under traditional restructuring.

Substituting A(m7) = 1 and E[O] = g into (H.26), and using mq + mr > pr, we obtain
Dr(mo, mr) = CL + (1 — p) (M - éL) — Iy — Irfq. (H.36)
Thus, pg > mo + myp if and only if
Dr(mo,mr) < CL + (1 - p) (% - éL) ~ Iy — Ir8q. (H.37)
Using (H.15), we have Dp(mg, mp) = W Thus (H.37) is equivalent to

+ XN Ip —
+(7” ) o — mo

(1—p) (% - éL) > Ir(1 + 8g) _ L. (H.38)
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We see that the right side of (H.38) is decreasing in my, so if (H.38) holds for m{*d, then it holds

Trad
for any mo > my*a°.

Io(r+X)—X\ |:IT§(1*q)+paL
r+A(1—p)

Trad
0

Substituting mg = m =r into (H.38), a sufficient condition for

o > mg‘rad + m%rad is

(r+XN)Io —mdrad

(1-@(%—@) > Ir(1+8q) + L — "
_ 7 r(1—q) = (r+ Ao ~ p
=400+ A [1_7’+)\(1—p)]_0L[1_m]
_ 5 r(l—gq) A (T +A)(1—p)
_IT<1+0<q+T+)\(1_p))> +(IO—CL)m. (H.39)

Since m € (0,1), we have ¢ + T;g\l(;z)p) <q+1—¢g=1. According to Condition 10, we have

r+A)(1—p)

1-p (52 -C") 2 (1 - > (14 0) + (1o - éL)(TH(l — (H.40)

Then we derive from the above inequality that (H.39) holds.
To(r+X)—X {ITg(l—q)+péL:|
r+A(1—p)

Ir(146
%Yad:rT(+) mOTrad:

. satisfies pug >

Therefore, we proved that m r

Trad Trad
my =T+ mgp .

H.6.4 Proof of Proposition 11

Recall that ]S(mT) denotes the probability that the other investor accepts the offer. Fix an equi-
librium in which investors and lenders anticipate the acceptance probability ﬁ(mT) = 1. Following
the proof of Proposition 1, we only need to consider mr that yield the accepting investor’s payoff
as given in (H.8), and the rejecting investor’s payoff as given in (H.9). Setting ﬁ(mT) =1,0;=01in
(H.8) and (H.9), we can see that a high cost investor is indifferent between accepting and rejecting
if (H.8) equals (H.9), implying that equity optimally offers

m%rad . IT(l —{—g)
ro 1—p

, (H.41)

Recall that we assume pg > mgy + mp > pur and pog > mg > pp, and verify these inequalities
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later. Substituting A(m7) = 1 and E[6] = ¢f into (H.13), we obtain

mo + mr

DT(mo,mT) :aL-l-(l—p)( —aL) —IT(1+q§)

— _p)?+(1—p)? — Ir(1+ q0) + pC*. (H.42)

Substituting (H.41) into (H.42), we obtain

Dy (mg, mEd) = (1 — p)? + I70(1 — q) + pCP. (H.43)
Substituting (H.43) into Iy = Do(mg, mHad) = mOH‘Disrn;O’m%rad) , we obtain
Rearranging, we obtain
mg‘rad I()(?” + A) - [ITE(I - q) + pé\L:|
= (H.45)

ro r+ A1 —p)

According to Lemma 7 and Lemma 9, we have md™d + m%rad < po and md™ > py. Since

m?ad > 0, we have pup, < mOTrad < mOTrad + mr}rad < Ho-

Alt
T

Now, suppose equity deviates to a lower coupon m#% " at T such that the acceptance probability

is ﬁ(m%lt) =1 — ¢. If investor ¢ accepts, he gets

(1 —p)(); +pCE N (1 B ﬂ)[(l fp)? — Ir(1 + 6;)]. (H.46)

If investor ¢ rejects, he gets

(1= —-p)™= + g+ (1 - gp)C* (H.47)

Thus, a low cost investor is indifferent between accepting and rejecting if (H.47) is equal to (H.46)
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with 6; = 0, implying that equity optimally offers the following to induce f’(m%lt) =1-gq:

PP .
r 1—-p 1+g¢q r ' |
We have
mgrad+m%lt_ML _ mgrad_i_m%lt _61L+6L_M7L
r r "
I 1 Trad -
= (o) et
1-p 1+q\ r "
I 1 A A
T +7</LL_CL)+CL =
1-p 1+g\r "
_Ir T %)
1—p 1+q r
It ~L 4 1
B P [ _1]>0’ H.49
1—p I+qll—a)(1—m) -

where the first inequality uses md™! >y, the last equality uses CL = (1—a)(1—m)u/r, the last
inequality uses Condition 11.
Next, we compare the value of the date 1 equity objective under these two strategies. If

po —mgrad —mIrad > (1 - ¢?) (uo —mgrad — m%lt), then it is not profitable to deviate to m%lt when

Trad _

o — mg mA > 0, and it is not feasible to deviate to m4" when pg — md¥d — mAlt < 0. If

po — mgrad —mrad < (1 —¢?) (o — mgrd — m%lt), using po —mi@d —mdrad > 0, we conclude that

Trad

o —mdm@d — mAlt > 0, and deviating to m

21 is feasible and profitable.

Trad

Thus, it is optimal to follow m7 = m4¢, rather than deviating to m%lt

, if and only if
po — mg™ —mp® > (1= ¢%)(po — mg™! — mph). (H.50)

Following the proof of Proposition 1, we can show that (H.50) is equivalent to

(1 —p)(% —CL) 2B =1y (14 ;) + 1;1’ (mimd - "), (H.51)
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H.6.5 Proof of Proposition 12

Recall that ﬁ(mT) denotes the probability that the other investor accepts the offer. Fix an equi-
librium in which investors and lenders anticipate the acceptance probability lg(mT) = 1. Following
the proof of Proposition 2, we only need to consider mp that yield the accepting investor’s payoff
as given in (H.10), and the rejecting investor’s payoff as given in (H.11). Setting ﬁ(mT) =1,0;,=0

in (H.10) and (H.11), we can see that a high cost investor is indifferent between accepting and

rejecting if (H.10) equals (H.11), implying that equity optimally offers

LME Ir(1+0) — pOL
my " _ Ir(146) = pC7 (H.52)
T 1—p

Under Condition 11, we have m%ME > 0.

Recall that we assume pg > mg +mp > pr and g > mg > pr and verify these inequalities

later. Substituting (H.52) into (H.42), we obtain

Dr(mo, mi®) = (1= p) =0 + 16(1 — q). (H.53)
s . LME mo+ADr (mo,mEME) .
Substituting (H.53) into Iy = Do(mg, mp"") = o, we obtain
mo —
mo =Io(r + A) — A (1—p)7+IT9(1—Q) : (H.54)

Rearranging, we obtain

mEME Io(r + A) = (1 — q)

r r+ A(1—p) ' (H.55)

M Trad

We can see that mgME is larger than m3'® given in (H.18). Then we derive from Lemma 9 that

Lo > mI(;ME + m%ME Then, according to Lemma 7, we have m](;ME > up. Since m%ME > 0, we

ME + m%ME > m%ME

have o > m§ > ur.

Alt
T

Now, suppose equity deviates to a lower coupon m#" at T such that acceptance probability

H-16



ﬁ(m%lt) =1 — q. If investor i accepts, he gets

mLME

(1—2>r + (-1t + - )™~ (4 ) (HL56)

If investor ¢ rejects, they get

ENIEE e

Thus, a low cost investor is indifferent between accepting and rejecting if (H.57) equals (H.56) with

0; = 0, implying that equity optimally offers the following to induce ﬁ(m%lt) =1—gq:

Alt LME oL
I R C
my _ Ir 4 (L_mO )_ p , (H.58)
r I-p 1+g¢q " (1+ ) —p)
We have
mi + mA _mg+ mAptt _ QL AL ML
r r "
I ] LME L ~
(M ) - iy O
l—p 14+g\ r (1+a-p) '
Ir +1<m_n>_PCL ar kL
I—p 1+q\r (I+¢){ —p) '
I » q 1 AL
B _ + —-1)|C
e (e e o
Iy 1 &
_ L (1— - )| —— >0, H.59
- p+( p)q(u_a)(l_ﬂ) )(1+q)(1—p) (1)

where the first inequality uses m§ME > py, the third equality uses CL = (1—a)(1—nm)ug/r, the
last inequality uses Condition 11.
Next, we compare the value of the date 1 equity objective under these two strategies. If

po — mEME — mEME > (1 — ¢2) (o — mEME — mA '), then it is not profitable to deviate to mpt

LME _
0

m%lt > 0, and it is not feasible to deviate to mﬁ}lt when pg —m

when pg —m LME _ m%lt < 0.

LME LME < (1 LME Alt) LME __

If po — q2)(u0 mg T —map ), using pog — myg LME > 0, we conclude

that po — LME m%lt > 0, and deviating to m%lt is feasible and profitable.
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Thus, it is optimal to follow m7. = m:I,iME, rather than deviating to m%lt, if and only if

o — mEME — EME > (1= 2) (g — M — 1y, (HL60)

Following the proof of Proposition 2, this is equivalent to

—~ @ 1— LME CL
A-p) (B2 -CF) 2B = (14 )+ — 2T = (H.61)

r q q r q

In addition, we have
BLME _ pTrad _ L —pmg® —mgd pC*t _ pC*t [ (1-pAr 1]

q r q g lr+A1-p)

B S (H.62)
g rHAM1-p) '

H.7 Proof of Proposition 13

Recall from Lemma 8 that ex-ante firm value with debt is given by (H.17), and it is maximized
when A(m7) = 1. Under the stated conditions of Proposition 13, Propositions 11 and 12 imply
that A(m}) = 1 if and only if LMEs are enabled. Thus, equity holders prefer to enable LMEs if
they choose to issue debt at date 0. It remains to show that the all-equity firm value is higher than
the levered firm value with no LMEs but lower than the levered firm value with LMEs.

We first consider the traditional renegotiation equilibrium (mf, m%) such that A(m%) =1—¢%

According to Lemma 7, we have m{ > pr,. The following (H.48) and (H.49), we have m§+m7. > pur,.

Then we derive from (H.17) that the levered firm value with no LMEs is

A= 0= (g = e 1550
+ A(;Jr_;) (14 [(1 —p)(% - 5L) - IT]] (H.63)

when A(m%) =1 - ¢>
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For the traditional renegotiation with A(m3.) = 0, we derive from (H.17) that

ra 1 A4
BT d:(l—w)(rf)\—IoerCL). (H.64)

The levered firm value with LMEs is

EWME — (1 — 77)(70“0 — I+ LGL)

+ A r+ A
+ w [(1 —p)(% - 5L> - IT} — Irqd)|. (H.65)

This follows from A(mEME) = 1, m{ME 4+ mIME > ) " and the fact that E[O] = ¢f.
Finally, the time-zero firm value with only equity financing is given by (H.6). Thus, under the

stated conditions of Proposition 13, the levered firm value is higher than the equity-only firm value

if and only if LMEs are available.

H-19



I Details for Section 6

In this Appendix, we provide details related to the continuous-time model described in Section
6. To begin, we characterize the equity and debt values at time 7', along with the associated

optimizations.

I.1 Optimization at time T

For any coupons mg > 0 and mp > 0, the equity value at time T that accounts for all possible

scenarios is

ET(WT,mo, mT) :(1 — A(WT,TI’LT)) + WT

[(1 — m)(ug, — mo)

(1 —m)(pur —mo —mr)

+
+ A(WT, mT)p[ -+ (WT — IT)Jr]

(1 —7)(ug — mo —mr)

.
+ A(Wrp,mz)(1 — p) [ + (Wr — [T)+] . (L)

where 7 = max{z,0} and A(Wr, mr) denotes the probability that an offer my is accepted.
Note that A(Wp, mr) is same as A(mr) defined in Internet Appendix H.3 but with I7 replaced
by It — Wp when Wp < Ip, and A(Wp,mp) = 1 when Wp > Ip. Let mp(Wr,mg) de-
note the optimal coupon to maximize E7(Wrp,mg, mr) given in (I.1) and let Ej(Wp,mp) =
Er(Wr, mg, mi-(Wr,mg)) denote this optimal equity value.

Similarly, the debt value at time 7' that accounts for all possible scenarios is

Dy (Wr,mo, mp) = —(It — Wr) " AW, mr) — (Ir — Wr)"E[©]

+ (CF +Wr)1

+ (]_ — A(WT, mT)) 17">("LL""0)+WT<0]

mol
T (1*ﬂ)(l;L*m0)+WTZO

+ A(Wr, mr)p mo + mr

1E¥W20 + (aL + (WT - IT)+)1E,119W<O]

mo + m
+ AWy, mp)(1—p) | 2L

1E;igh20 + (CL + (Wp — IT)+)1E;igh<O] , (1.2)

where ERY = (A=mur—mo=mz) (W, — [p)* and Ereh (L=mue—mo=mr) | (W — I7)+. We let

T T
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D5 (Wr,mo) = Dp(Wr,mo, m7(Wr, mo)).

Note that the problem facing debt holders and equity holders at time T is nearly identical to
the analogous problem in Internet Appendix H. If I < Wy, then the choice of myp is irrelevant
since A = 1. If Iy > Wy, then the problem at time T is identical to the problem at time T in
Internet Appendix H, except that I7 in that appendix is replaced with I — Wp. This is true with
or without LMEs. Thus, for any fixed mg and Wy, we use the calculations from Internet Appendix

H to calculate the relevant strategies and associated values DJ.(Wrp,mg) and EJ.(Wr,my).

I.2 Solving for equilibrium strategies before time T

Next, we solve the firm’s optimization problem at time ¢ € (0,T) for given values of my and mk,,
where m7. is the optimal solution that maximizes Ep(Wr, mg, mr) in (I.1), and mg is determined
by the break even condition at time 0.°3 In particular, we (1) provide a verification theorem
showing that the solution to the Hamilton-Jacobi Bellman (HJB) equation is the firm value under
the optimal strategy and (2) prove that our numerical algorithm converges to the relevant solution
of the HJB equation.

In the following sections, we use S = (Tp, {Uy, Ny, ig;t € (0,7 ANTp)}) to denote the strategy
in the period t € (0,7 A Tp), where a A b = min{a,b}, Tp is the firm’s strategic default time,>
U; is a non-decreasing process representing the cumulative dividends paid to shareholders, V; is a
non-decreasing process representing the cumulative external equity issuance, and the investment
strategy 7; is a deterministic function of the firm’s cash W;. We call strategy S a feasible strategy if
the cash process W;, defined by equation (22), has a unique strong solution on the interval [0, c0),
and the equity value remains nonnegative at all times.

For a given coupon mg, and a feasible strategy S, we denote the equity value at time ¢t < Tg AT

by P(Wy;mo, S), and the equity value at time ¢t € [Tg,T) by Pa(Wy; mo, S).

53We focus on the case § < hy, i.e., the proportional cost of equity financing is higher than the proportional
cost of injection at time 7. Thus, firm won’t issue equity at time T'.

54Tt is suboptimal for the firm to strategically default with positive cash because it can make a payout.
Thus Tp = inf{s : W, = 0} if firm chooses to strategically default when it runs out of cash, and Tp = oo if
firm chooses to issue equity when it runs out of cash.



I.2.1 Verification Theorem

For a given coupon myp, and a candidate equilibrium strategy S*, let Eq(W;) = Pg(Wy; mo, S*)
denote the equilibrium equity value at time ¢ € [Tz, T), and let E(Wy) = P(Wy;mg, S*) denote the
equilibrium equity value at time t < Tz AT

After Tg, the firm has no incentive to invest, so i = 0. By the dynamic programming principle,

the equilibrium equity value Eg(w) satisfies the following variational inequality®®
min{—LgEq(w), Eg(w) — 1, Eg(w) — EY (w)} =0 (L.3)
for w > 0, where EX (w) is defined by

EXN(w) = Asugo Eg(w + Aw) — hg — (1 + h1)Aw, (1.4)

and the generator L Eg(w) is defined by

202
LoEg(w) = ANEp(w,mg) — Eg(w)) — rEg(w) + (12)E'C’;(w)

+ ( (1 —=7m)(pug + 1w —mp) — Ew ) Eq(w). (I.5)

We will prove that the equation (I.3) ensures the optimality of the strategy S* after time T in
Theorem 1.
By the dynamic programming principle, the equilibrium equity value E(w) satisfies the following

variational inequality”®
min{ —sup L'E(w), E'(w) — 1, B(w) — EN(w)} =0 (I.6)
i
for w > 0, where E™V (w) is defined by

EN(w) = sup E(w+ Aw) — hg — (1 + hy)Aw, (I.7)
Aw>0

%Boundary conditions are limy,_,oo E;(w) — 1 = 0, and min { E¢(0) — EX(0), E¢(0)} = 0.
*Boundary conditions are lim,_,o E'(w) — 1 = 0, and min { E(0) — EV(0), E(0)} =0.
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and L'E(w) is defined by

71.)2 2

£1B(w) = A(Bf(w,mo) — B(w)) — rB(w) + T )

+ ((1 _ ( fo + rw — mg — ¢i2 ) —gw> E'(w) + i(Ec(w) — E(w)). (L.8)

Compared with (I.5), (I.8) has an investment term ¢ and a lower drift po. We will prove that the
equation (I.6) ensures the optimality of the strategy S* during the period ¢ € (0,7¢) in Theorem

1.

Next, we summarize the verification theorem.

Theorem 1. Given a coupon mg and Markov strategy S*, suppose that Eg(w) = Pg(w;mg, S*)

satisfies (1.3) and E(w) = P(w;mg, S*) satisfies (1.6). Then S* is optimal at any time t € (0,T):

P(Wi;mo, S*) 2 P(Wi;mo, S), t€(0,Tg AT), (1.9)

Pa(Wi;mg, S*) > Pa(Wy;mo, S), te[lg,T) (I.10)
for any feasible strategy S.

1.2.2 Numerical analysis of the variational inequality

As explained in Bolton, Chen, and Wang (2011), it is suboptimal for the firm to raise external
funds when cash holdings are strictly positive. This is because (1) cash within the firm earns a
below-market interest rate, i.e. (1 —7)r — & < r, (2) the firm can always pay for any level of
investment it desires using cash as long as as long as W; > 0, and (3) the condition 6 < h; makes
the firm unwilling to issue equity to cover part of the investment Ip.

As a result, we only need to analyze a simplified version of equation (I.3):
min{—LsFEq(w), Eg(w) — 1} =0, (I.11)

and (1.6):

min{— sup L'E(w), E'(w) -1} =0. (L.12)

1
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The penalized version of the problem (I.11) is given by®7

— LoEg(w) + min [(Eg(w) — 1) =0, (I.13)
1€[0,5]

and the penalized version of the problem (I.12) is given by®®

— sup L'E(w) + min I(E'(w) —1) =0, (I.14)
i€[0,4] l€fo,s]

where $ > 0 is an arbitrary large “penalty” constant that ensures the variational inequalities hold.

Let W = {wp, w1, - ,wy,} denote the discretized domain of computation, where w; = jAw,
j=0,1,---,n, Aw > 0 is a small number, and n is a sufficiently large integer. Let MlG(w,ﬂ?)
denote the coefficient of Eg(w) in the discretization of —LgEq(w) + [(EL(w) — 1),°? and let
M (w, W) denote the coefficient of E(w) in the discretization of —L£!E(w) + I(E'(w) —1),5° where
w,w € W.

To solve our model numerically, we first fix a value mg. Then, we compute DX (Wr,mg) and
E%.(Wrp,myg) for each possible value of Wr on the discretized grid described above. Next, we follow
the policy iteration algorithms described below to calculate the equity and debt value functions
associated with mg. We repeat this for a grid of potential mg values. Finally, we search along
this grid numerically to find the optimal initial capital structure such that (1) m{(Dy) satisfies the
break even condition described below and (2) ex-ante firm value E(Dg — Io; m{(Dp)) is maximized.

We now describe the policy iteration algorithms. We then provide proofs that these numerical
solutions converge to the relevant solutions of the variational inequalities. Next, we describe the
debt calculations, then we conclude with proofs of the convergence and verification theorems.

For a fixed my, and the associated time T value functions DJ.(w, mg) and EJ.(w, mg), our policy

iteration algorithms entail the following steps:

"Boundary conditions are limy, oo E;(w) — 1 = 0, and mine(o 5 E¢(0) + I[Ec(0) — EY (0)] = 0.

8Boundary conditions are limy oo E'(w) — 1 = 0, and mine[o 5) E(0) + I[E(0) — EV(0)] = 0.

When w = w,, ML (w, @) denotes the coefficient of Eg(w) in the discretization of EL(w) — 1. When
w = 0, ML,(w, ) denotes the coefficient of Eg(w) in the discretization of Eg(0) + I[Eg(0) — EX(0)].

OWhen w = w,,, M¥"(w,w) denotes the coefficient of E(w) in the discretization of E’'(w) — 1. When
w = 0, M"!(w,w) denotes the coefficient of F(w) in the discretization of E(0) + I[E(0) — EN(0)].
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Policy iteration algorithm for solving Eg(w).

1.

Initialize lo(w) € [0, 5] for any w € W.

. Compute Vi (w) for any w € W, k£ =0,1,2---, such that

ZMlk(w (w,w)Vi(w) =0, YweW.
weW

. For each w € W, compute I (w) according to

la (1) € arg min Z M (w0, B Vi(@).

. Repeat steps 2 and 3 until |Vi(w) — Vi41(w)| is sufficiently small for any w € W.

. Set Eg(w) = Vi41(w) as the numerical solution.

Policy iteration algorithm for solving F(w).

1.

Initialize investment ig(w) € [0, f] and lo(w) € [0, 5] for any w € W.

. Compute Vi(w) for any w € W, k =0,1,2---, such that

weW

. For each w € W, compute ix1(w) and I (w) according to

(ik+1(w), le+1(w)) € arg  min ] Z M (w, @) Vi ().

(4,1)€[0,8]x[0,8 oW

Repeat steps 2 and 3 until |V (w) — Viy1(w)] is sufficiently small for any w € W.

. Set E(w) = Vi41(w) as the numerical solution.

(L15)

(L.16)

(L.17)

(L18)

Next, we summarize the comparison theorems for equations (I.11) and (I.12). As we formalize

below, these comparison theorems imply that our numerical algorithms converge to the viscosity

solutions of the associated variational inequalities.
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Theorem 2. Let u(w) be an upper semicontinuous, viscosity subsolution of (I1.11), and let v(w)
be a lower semicontinuous, viscosity supersolution of (I.11). Assume that there exists a constant

M > 0 such that uw(w) and v(w) take values in [w,w + M]. Then u(w) < v(w) for any w > 0.

Theorem 3. Let u(w) be an upper semicontinuous, viscosity subsolution of (1.12), and let v(w)
be a lower semicontinuous, viscosity supersolution of (1.12). Assume that there exists a constant

M > 0 such that u(w) and v(w) take values in [w,w + M]. Then u(w) < v(w) for any w > 0.

According to Barles and Souganidis (1991), the convergence of the numerical schemes is the

result of the above comparison theorems.

Corollary 3. The numerical scheme (1.15)-(1.16) converges to the viscosity solution to (1.11) as
the discretization gets finer. The numerical scheme (1.17)-(1.18) converges to the viscosity solution

to (1.12) as the discretization gets finer.

1.2.3 Debt values

Finally, we determine the coupon mg by using the break even condition for the debt value. Let
D¢ (Wy) denote the equilibrium debt value at time t € [T, T'), and let D(W;) denote the equilibrium
debt value at time t < T A T.

By the dynamic programming principle, the debt value D¢ (w) satisfies the following equation®!

* (1 - 71—)202 "
rDe(w) = mo + X Dp(Wr,mo) — Da(w)) + ————Dg(w)
+ ( (1 —7m)(pg + rw —my) —§w> D (w), (I.19)
and the debt value D(w) satisfies the following equation®?
* (1-m)%> ,
rD(w) = mo + N D3 (Wp,mg) — D(w)) + ﬁD (w)
+ ( (1 —7)(po + rw — mo — ¢i*(w)?) — Ew ) D' (w) +i*(w)(Dg(w) — D(w)), (1.20)

61Boundary conditions are lim,, . Dy (w) = 0, and Dg(0) = éLlEG(O)<Eg(0) + Da(wi;) e (0)=E2 (0):
where w§, = argsup,,>o Ec(Aw) — ho — (1 + h1)Aw.

%2Boundary conditions are limy_oc D'(w) = 0, and D(0) = CL1pg)<pn (o) + D(w*)1p0)=p~ (o), Where
w* = argsupp > F(Aw) — ho — (1 + hy)Aw.
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where i*(w) = arg max;>g L' E(w).

The comparison theorems for equations (I.19) and (I.20) can also be established, analogous to
Theorems 2 and 3.

The coupon my = m{(Dp) is determined by the break even condition Dy = D(Wy;mp) =
Wo + Ip. Finally, at time 0, equity holders choose Dy > I to maximize ex-ante firm value E(Dgy —

Io; mg(Do)).

1.3 Proofs

1.3.1 Proof of Theorem 1

Let S = (Tp,{U, Ny,ig;t € (0,7 ANTp)}) be a feasible strategy. Since U; and Ny are nondecreasing

processes, we have the following decomposition:

Uy =Ui+ Y AU,
s€[0,¢]

Ny =N{+ ) AN,
s€[0,t]
where Uy denotes the continuous component of Uy, AUy := Ug — Us_ denotes the jump of U, Nf
denotes the continuous component of N;, and AN, := Ny — N, denotes the jump of N,;. Then we

have following decomposition for W;:

Wy =W7+ > AW,
s€[0,¢]
where W denotes the continuous component of Wy, AWy := Wy — Wy = AN; — AU, denotes the
jump of Wi.
The presence of equity financing costs makes it suboptimal for the firm to simultaneously make
a payout and issue equity. Thus, AU;AN; = 0 for all .9 In addition, it is suboptimal for the firm

to strategically default with positive cash because it can pay all cash as divident before its default.

631f AU, > ANy, then it is better for the firm to payout AU, — AN, without issuing equity. If AU, < AN,
then it is better for the firm to issue equity AN; — AU; without marking payout. Therefore, we only need
to consider strategy S in which payout and equity financing do not occur at the same time.
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Thus, Tp = inf{s : Wy = 0} if firm chooses to strategically default when it runs out of cash, and
Tp = oo if firm chooses to issue equity when it runs out of cash.

We first show that
Eq(w) > Pg(w;mg, S), Y w>0. (I.21)

Note that firm has no incentive to invest after time T, so iy = 0 for ¢ > T. Using the

generalized Ito’s formula, we can write:

dEq(Wy)

(1 —m)202

= [((1 — ) (kG +rWe —mo) —§Wt>Eé;(Wt) T

E¢(Wy)| dt

+ (1 = 7)o E(Wy)dBy + E¢;(Wy)(dNY — dUY) + Eq(Wi— + AW;) — Eg(Wi—)

(1—7)%02
2

(1= ™) + Wi = mo) = EW3) EG(W;) + EG(W))

+ A (EF(Wy,mp) — Eqg(Wy)) ] dt — N (E7(Wy,mo) — Eq(Wy)) dt

+(1- W)UE/C;(Wt)dBt + E’G(I/Vt)(dNtC —dUf) + Eg(Wi— + AWy) — Eg(Wio).
We derive from above that

d (eiTtEG(Wt)) =e "LogEq(Wy)dt — Xe” " (B3 (Wi, mo) — Eq(Wy)) dt

+ e [(1 = W0 BG(Wi)dB, + Eg(Wi)(dNf — dUS) + Eg(We- + AW;) — Eg(W,-)],  (122)

where Lo Eq(w) is given in (L.5).
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Integrating the equation (1.22) from ¢ to 7 := Tp AT and using AW; = —AU or AN, we obtain

e "D EG(W,) + A / e "N [BR(W,, mo) — Eg (W) ds
t

—Eq(W_) + / e " LGEq(Wy)ds + / e "D (1 — 1o EL(W,)dB,
t t

+ / ’ e TN ELW)(—dU) + > e T (Ba(Wy- — AUL) — Eg(W,_))

t<s<T
+ / e TOIELW)ANS + > e T (BEg(Wee + ANL) — Eg(W-)). (1.23)
t t<s<t

Because limy, 00 Ef;(w) — 1 =0 and Eg(w) is C! in w > 0, we can see that Ej,(w) is bounded in
w > 0. Since Ef,(w) is bounded, the third term in the right of (I1.23), the integral with respect dBs,

is a square integrable martingale. Taking conditional expectations at time ¢ in (1.23), we obtain:

Ea(Wi-) = i [ =) Bg(Wy) + A / e~ (B (Wi mo) — Ea(W,)] ds|
t

—E, [ / e""(s_t)ﬁgEG(Ws)ds}
t

+E, / e TN ELW)AUS + Y e T T (BEg(We) — Eg(Ws- — AUL))
t

t<s<T

+E |- / e T EL(W)ANS = > e T (Bg(Wee + AN, — Eq(Weo)) | . (1.24)
t

t<s<T

Since T is the first arrival time of a Poisson process with the arrival rate A, we have

BiA [ e B (W mo) - Eo(W) ds]
- t
- TpAu
_E,[x / / e (B (W mo) — Ba(W)] dshe 0 du]
r TD o0
_E, )\/ / e~ Mu=t) gy o= (s—t) [E5(Ws, mo) — Eq(Ws)] ds]
- t s

- Tp
—E[x [ e (B (Wi mo) - Ea(W.) ]
- t

=B+ | Lr<rpe ™70 (B3 (Wr,mo) — Ea(Wr)] |, (125)
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where the last equality uses T' # Tp almost surely. It follows that

Et [e—r(T—t)EG(WT) + )\/ e—T(S—t) [E,}(WS’ mo) — Eg(Ws)] dS}
t

—E: [ Lrsmpe P EG(Wy) + rerpe ™ T B5(Wr, mo) . (1.26)
Substituting (1.26) into (I1.24), we obtain:

Ea(Wi-) = Et [ 1rsrpe ™ =) Ea(Wr) + 1r<rpe ™ =) B3 (Wr, mo)|

— E, [ / e‘r(s_t)ﬁgEg(Ws)ds}
t

+ Eq / e "CTEG(W)dUS + > e T (Eg(Wes) — Eq(We- — AUL))
t

t<s<T

+E; |- / e T EL(W)ANS = > e T (Bg(Wee + AN — Eq(W.)) | . (1.27)
t

t<s<tT

Using Ef;(w) > 1 for any w > 0, we conclude that

E, / e "I EL(W)AUS + Y e " T (BEg(Was) — Eg(Ws- — AUL))
t

t<s<T

>, / e AU+ Y e TETIAU,| = Ky [ / e_r(s_t)dUs} (1.28)
t<s<tT

t t<s<T >

Let Hf denote the continuous component of the equity financing cost Hy, and let AH; =
H; — H;_ denote the jump in Hy. Using Fg(w) > Eév(w), we have Eq(Ws_) > Eq(Ws_ + AN;) —
ho — (1 4+ h1)ANg = Eqg(Ws— + AN;) — AN; — AH,. It follows that

Ec(Ws_) — E¢(We_ + AN,) > —(AN, + AH,). (1.29)

In the case hg > 0, we must have dN$ = 0 for almost every s. Otherwise, the equity issuance costs
are infinite, which leads to negative equity value. In the case hy = 0, we have Eg(w) > EY (w) >

Eq(w+¢e)— (1+ hy)e for any small € > 0, which yields that Ef,(w) < 14 h; for w > 0. Hence, we
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have

E, |— / e T EL(W)ANS = > e (BEq(Was + AN,) — Eg(W,_))

t t<s<t

>E; | 1hy—0 / e (=1 = hy)dNS = Y e "I (AN, + AH,)
t

t<s<T

Tp
=E; [1py—0 / e T (—dNE — dHS) — Z e "D (AN, + AH,)
t

t<s<T

=T, { / e "D (AN, + st)} : (1.30)
t<s<t

where the inequality uses (1.29), and E(,(w) < 1+ hy for w > 0.
Using boundary condition min{E¢g(0) — EY(0), E¢(0)} = 0, we have E¢(0) > 0. Combining
it with Ej(w) > 1, we have Eg(w) > w. Substituting (I1.28) and (1.30) into (1.27), and using

Eq¢(w) > w >0, LgEg(w) <0 for any w > 0, we obtain

Eq(W;_) >E, [1T<TD6*T<T*0E;(WT, mo)} +E, [ / e "6 (dU, — ANy — dH,)
t<s<rt

=Pa(Wi—;myo, S), (I.31)

where the equality uses Tp = inf{s: Wy = 0} or Tp = co. Thus, (I.21) holds.

Next, we prove
E(w) > P(w;mg,S), YV w>0. (1.32)
Similar to (1.22), using the generalized Ito’s formula, we have

4 (e EW) = e BV
—Xe " (B (Wi, mo) — E(Wh)) dt —ire™ ™ (Eq(Wi) — E(Wy)) dt

Lt [(1 — o E' (W)dB; + E' (W) (dNf — dUf) + E(Wy— + AW;) — E(Wt—)} ) (1.33)

where L'E(w) is defined in (L.8), i; = i*(W;), and i*(w) is the value of i that maximizes L'E(w).
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Integrating the equation (1.33) from ¢ to 7 := T ATp AT and using AW, = —AU or AN, we

obtain

T FDB(W2) + A / =0 (3. (Ws, mo) — E(Ws)] ds + / =0 [Bg(Wy) — E(W,)]ds
t t

=E(W,_) + / e "L B(Wy)ds + / e " (1 = 1)o B (W) dB,
t t

+/ —r(s— t)El( dUc Z e —r(s—t) AU) (Ws—))
t t<s<T

+ / e TCIE (W)dN® + Y e O (B(Wen + AN,) — E(W,-)). (L.34)
t t<s<T

Replacing Tp with T A Tp in (1.25), we obtain

E, [A /t s [E5 (W, mo) — E(W,)] ds}

=E(|Lr<tontpe ™0 (B3 (Wr, mo) — E(Wr)) |. (1.35)
Similarly, we have
E, / e iy [Bo(W,) — E(W,)] ds|
t
) TD/\T/\u u -
=E, / =i [Eq(W,) — E(W,)] ds e szZdu}
t t

TpAT
= / / iwe™ I e [BG (W) — (W) iyds]
-Jt

_ TpAT .
=, / e Ji (rtiz)dz [Eg(Ws)—E(WS)]isds]
-Jt

=By | Ly <ppnre "6 [Eq(Wr,) — E(Wr)] } (1.36)
Combining (1.35) and (1.36), we obtain

e OB + A [ e (B (Wama) - EWo)ds + [ e i [EG(W) — BV ds
t t

e (Tt <1TD<TC,~/\TE(WTD) + 1rcrpar, Er(Wr, mo) + 1Tg<TD/\TEG(WTg))] . (1.37)

I-13



Taking expectations in (I1.34) and using (1.37), we obtain:

E(W,_) =E;|e 7Y (1TD<TG/\TE(WTD) + Lrerpate Er(Wr,mg) + 1Tg<TD/\TEG(WTG)>]

- E, / e‘r(s_t)ﬁié‘E(Ws)ds}
LSt

+E, / e "B (W)U + Y e TN (E(W,) - E(W,- — AUL))
t

t<s<T

L E, _/ eSO EW)ANS — 3 e T (B(W,_ + AN,) - E(Ws))]. (1.38)
t

t<s<T

Similar to (1.28), we have

t<s<T

>E, [ / e—ﬂs—t)dUs] . (1.39)
t<s<T

Similar to (1.30), we have

E, { / TR (W)dUS + Y e TN (E(W,2) — E(W,- — AUL))
t

E, |:/ e—r(s—t)E/ ch Z e —r(s— t) W —|—AN) E(Ws))]
t

t<s<T

> — Ey [ / e "G (AN, + st)] : (1.40)
t<s<T

Using the boundary condition min{ £ (0) — EV(0), E(0)} = 0, we have F(0) > 0. Combining it
with E'(w) > 1, we have E(w) > w. Substituting (1.39)-(1.40) into (I.38), and using E(w) > w > 0,

L'E(w) < max; L'E(w) < 0 for any w > 0, we obtain

E(W;_) >E, [e‘T(?_t) (1T<TD/\TGE:7’(WT, mo) + 1Tg<TD/\TEG(WTG)>]

+ By [ / e "D (dU, — dN, — dH,)| . (1.41)
t<s<T
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Substituting (I.21) into above inequality, we obtain

E(Wi-) >E;

e "D (1T<TD/\TG ET(Wr,mo) + 1rg<rpoarPa(Wrg s mo, S))

+ K [ / e "6 (dU, — dN, — dH,)
t<s<T

:P(Wt*a mo, S)7 (142)
Therefore, (1.32) holds.

1.3.2 Proof of Theorems 2-3

In the following proof, we denote u(w) = e~ y(w) and T(w) = e~ Wy(w), where n > 0 is a
constant, and the function g(w) is smooth and satisfies g(w) > 1, 0 < ¢'(w) < M/(14w), |¢"(w)| <
M, w > 0, for some constant M > 0. We denote u" (w) = supaw>ot(w + Aw) — hg — (1 + hy) Aw,
and 9N (w) = supaw>0v(w + Aw) — hg — (1 + h1)Aw.

For the sake of contradiction, assume that u(w) > v(w) for some w > 0. Then for any small ¢ >
0, there exists a point w > 0 and §; > 0 such that w(w) —v(w) > §¢ > sup,,>o u(w) —v(w) —¢ > 0.

We begin by showing that if w = 0, then there is another point with the same property on the
interior. Consider the case w = 0. Using the boundary condition of the viscosity subsolution, we
have min{u(0) — a2 (0),2(0)} < 0, which implies @(0) < 0 or %(0) < u™(0). Using the boundary
condition of the viscosity supersolution, we have min{2(0) — ™ (0),7(0)} > 0, which implies 7(0) >
o™V (0) and ©(0) > 0. When %(0) < 0, we have u(0)—(0) < 0, which contradicts @(0)—v(0) > ¢ > 0.
When %(0) < @ (0), we have u™ (0) = supawso[t(Aw) — ho — (1 + h1)Aw] = supawsolu(Aw) —

ho — (1 + h1)Aw] as hg > 0. Then we have

u(0) — 2(0) < @V (0) — 7™ (0)
<supy, so[u(wr) —ho — (1 + h1)wi] — supy,>o[v(w2) — ho — (1 + hy)ws)

<supawso[u(Aw) — v(Aw)], (1.43)

where the second inequality uses 97" (0) > supu,>0[0(w2) — ho — (1 + h1)ws]. It follows that there
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exists another point w > 0 such that w(w) — v(w) > d¢ > sup,,>q u(w) — v(w) — ¢ > 0.

Define

1

O (w, z) = u(w) —v(z) — B(w — @)4 -5

(w — 2)%, (1.44)

where § > 0 can be any large number, € > 0 can be any small number. We have

sup D (w,z) > O°(w,w) = u(w) — v(w) > . (1.45)
w>0,2>0

According to the semicontinuity and growth conditions in @ and v, we conclude that ®°(w, z)
has a maximizer (we,2:). Moreover, the growth conditions in  and v give an upper bound for
this maximizer. Thus, there is a subsequence of ¢, such that (we, z.) converges as ¢ — 0. Here
and hereafter, we only consider ¢ along this subsequence. Because the lower bound in (1.45) is

independent of e, we have

lim inf ®°(we, 2:) > d¢. (1.46)
e—0
It follows that
. 1 9
lim sup — (we — 2)° < 00. (1.47)
e—0 €
Consequently, limsup,_,o|we: — ze| = 0, and there is a subsequence of ¢, such that w. and z.

converges to the same point w, as € — 0.

Rearranging terms in (1.44) and using (1.45), we obtain

1
213(1) Blwe — )" + ig% 2e (we = 2)

<limsup [u(w:) —V(z)] — ¢
e—0

<ii(w,) — T(ws) — 6¢ < ¢, (1.48)

where the second inequality uses semicontinuity in v and v, the last inequality uses 6¢ > sup,,~q u(w)—
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v(w) — ¢. Because 3 > 0 can be any large number, by choosing 3 such that Bw?* > ¢, we derive
from (1.48) and w, > 0. Then w. > 0 and z. > 0 for small € > 0.
Because the maxima of ®¢(w, z) are attained in interior points (we, ), we derive from Ishii’s

lemma (Crandall, Ishii, and Lions, 1992) that

(pes X2) € T (@(we)), (1.49)
(pes Vo) € T2 (0(22)), (L50)

and
X <Y:+o0(1), (1.51)

1
€

where o(1) converges to 0 as € — 0, and p. = =(we — z¢).

Recall the generator £¢ defined in (1.5). For any smooth function f(w) and f(w) = e~ f(w),

we have
— e LG f(w) = (r+ A) f(w) — e NES (w, mo)
~(1 = m) (g + rw — mo) — €w][f (w) + ng' (w) f(w)]
— 202 1~ . ~

T )+ 2mg(w) P ) + (%9 () + () )]

=bo(w) + by (w) f(w) + ba(w) f'(w) + b3 f" (w), (L52)
where bo(w) = —e MWINEL(w,mg), bi(w) = 7+ X — [(1 — 7)(ug + rw — mo) — Ewlng' (w) —
L= 129/ (w)2 + g (w)), ba(w) = ~[(1 — m)(ug + rw — m) — Ew] — (1 — m)*0>ng(w), bs =

(1-m)%02

5——. Since A > 0 and 0 < ¢'(w) < M/(1 +w), |¢"(w)| < M, we can choose a small 7 such

that by (w) > r > 0.

Using (I1.52), and the viscosity properties of u and v yields

min{bo(we) + b1 (we)u(we) + ba(we)pe + b3 Xz, ng' (we)u(w:) + pe — e_ng(wg)} <0, (1.53)
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and

min{bo(w:) + by (w:)o(wz) 4 by (we)pe + bsYe, ng (we)v(we) + pe — e W)} > 0, (1.54)

Next, we prove that limsup, o [@(w:) — (z2)] < 0 by considering two cases, depending on

whether
bo(we) + b1 (we)u(we) + ba(we)pe + b3 Xe <0, (L55)
or
ng (we)ti(we) + pe — e~ ") < 0. (L56)
We first consider the case in which (I.55) holds. Using (1.54), we have

bo(we) + b1 (we)v(we) + ba(we)pe + b3Yz > 0. (1.57)

Combining (1.57) and (1.55), we have by (w:)v(we) 4+ b3Yz > by (we)u(we) 4+ b3 X, which implies that

by (we) (V(we) — ulwe)) = —bs(Ye — Xe) > —o(1). (1.58)
where the second inequality uses —bs = (177;)202 > 0 and (I.51). As by(w) > r > 0, we derive from

(1.58) that @w(w:) — v(we) < o(1). Sending ¢ to 0, we obtain lim sup,_, [ﬂ(wa) — '17(,28)] <0.

Next, we consider the case in which (I.56) holds. Using (1.54), we have

ng (we)v(we) + pe — e 19 > 0. (1.59)

Combining (I1.56) and (1.59), we obtain

ng' (we)(v(we) — w(we)) > 0. (1.60)

Since ¢'(w) > 0 and n > 0, we have u(w.)—0(w.) < 0. Sending € to 0, we obtain lim sup,_,o [@(w:)—
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0(z)] <0.

Substituting limsup,_,o [@(w:) — ¥(2:)] < 0 into the first inequality in (I.48), we obtain

~ 1
lim B(we — @)* + lim — (w. — 2:)?

e—0 e—0 2¢
<limsup [u(we) —0(2:)] — ¢ < —d¢. (I.61)
e—0

As é; > 0, we arrive at a contradiction.

Thus, u(w) < v(w) for any w > 0. Then we complete the proof of Theorem 2.

To prove Theorem 3, we follow nearly identical steps, except that we must first bound the
optimal investment policy. Applying the first-order condition, we can obtain the optimal investment

policy as follows
? (w) = 2E/(w)(1 — 7T)¢1Eg(w)>E(w)'

Since E'(w) > 1, we have i*(w) < %ﬁ# Growth conditions imply that there exists a

constant M > 0, such that E(w) € [w,w + M], Eg(w) € [w,w + M]; see the proof of Corollary 3
for details regarding these growth conditions. Hence, we have i*(w) < ﬁ

Then we can restrict ourselves to the case where there is a maximal permitted investment rate

Imax < 00. In other words, it suffices to analyze the following equation:

min{— sup L'F(w), E'(w)—1} =0. (1.62)

1€[0,imax]

The remaining proof of Theorem 3 is similar to that of Theorem 2.

1.3.3 Proof of Corollary 3

According to Barles and Souganidis (1991), the comparison principle that we have established
implies the stability property for viscosity solutions, which implies the convergence of monotone
numerical schemes to a relevant solution.

Thus, we only need to verify that the equilibrium equity value satisfies the growth conditions
in Theorems 2-3. That is, there exists a constant M > 0, such that Eg(w) € [w,w + M] and

E(w) € [w,w + M] for any w > 0.
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Because one admissible strategy for the firm is to (1) pay out cash holdings as a dividend then
(2) default, we have Eg(w) > w and E(w) > w for any w > 0.

Denote 7 = Tp A T'. Using (22), we can see that for ¢t € [T, 7), we have

B o

:E[/ e "G ((r — r — E)Weds — AW, + (1 — ) (s — mo)ds — dﬂs)}
t<s<t

—W, — E, [e—’”“—f) WT] +E, [ /

t<s<t

e 7D (1 = m) (15 — mo)ds — (w7 + €)Wads — dH,)|

<W, — E, [1T<TDe—T<T—t>WT} + (1 - mug/r (1.63)

where the inequality uses ps < ug, mg > 0, and Wy > 0 for any s.

It follows that

Eq(W,) =E, [1T<Tpe*T<T*t>E;(WT, mo)] + E { / e (AU, — AN, — dH,)
t<s<t

<Wi + Bt Lrerpe ™ T (Bf(Wr, mo) = Wr) | + (1 = mug/r

<W, + E5(0,mo)Es [1T<TD6—T<T—“} + (1= m)ua/r, (1.64)

where the first inequality follows from (I1.63), and the second inequality uses the result that
E%(w,mp) — w is non-increasing in w (see (I.1)). Therefore, Eg(w) < w + My for any w > 0,
where My = max{E}.(0,mg),0} + (1 — m)ug/r.

Denote 7 =T ATp A T. Using (22), we can see that for ¢t € [0,7), we have

B )]

:E[/ e ((r = 7r — E)Weds — dW, + (1 — ) (1o —mo — qbig)ds - st)]
t<s<T

—W, — E, [6_T(?_t)W7~_] +E, [ /

t<s<T

e_T(S_t)((l — ) (MO —my — (;Sig)ds — (mr + §)Wsds — st)]

<W; — Eq [(1T<TD/\TG + 1Tg<TD/\T)€_T(;_t)W?} + (1 —m)po/7 (1.65)
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It follows that

E(W;) =E,;

e r(F—t) <1T<TD/\TGE;:(WT’ mo) + 1TG<TD/\TEG(WTG)>]

+E [ / e (U, — dN, — st)}
t<s<T

<Wi + Bi [ Lremparge™ T (B3 (W, mo) — Wr)
+ Lrg<rpnre” 15 (Ba(Wrg) = W) | + (1 = muo/r

<Wi + max{E7(0,mg),0} + Mo+ (1 — m)uo/r, (1.66)

where the first inequality follows from (I1.65), and the second inequality uses E7. (W, mg) — Wp <
E7.(0,mp) < max{FE7.(0,mg),0} and Eg(w) < w4 My for any w > 0. Thus, there exists a constant
M > My, such that F(w) < w4+ M for any w > 0. Therefore, our earlier results imply the

comparison principles that imply the desired convergence results.
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J Further Institutional Details

This Appendix provides further institutional details.

J.1 Details on J. Crew

While there were some earlier attempts, J. Crew is commonly credited as achieving the first drop-
down transaction in 2017 (Ayotte and Scully, 2021; Ivashina and Vallee, 2025). As Ayotte and
Scully (2021) describe, J. Crew’s existing secured term-loan agreement included a “trapdoor” that
allowed it to transfer up to $250 million in collateral between subsidiaries. First, J. Crew trans-
ferred $250 million in trademark collateral to a foreign “restricted non-loan-party” Cayman Islands
subsidiary. As Ayotte and Scully (2021) explain, J. Crew’s agreement likely allowed for this ar-
rangement because the “restricted-subsidiary status protects lenders by allowing those subsidiaries
to remain subject to the covenants in the loan documents, while the non-loan-party status pre-
vents triggering the adverse tax consequences.” However, once this first transfer was achieved,
the trapdoor allowed for a second transfer of “the trademarks into a newly formed unrestricted
subsidiary, freeing them from both the covenants and the debt obligations.” (Ayotte and Scully,
2021). As Buccola and Nini (2024) explain, “collateral moved to an unrestricted subsidiary ceases
to be collateral for the original loan.” Finally, J. Crew sought consent from the term-loan holders
to transfer additional collateral beyond what the contract allowed. As Ayotte and Scully (2021)

describe,

J. Crew then set about creating an offer to the term lenders. If it could get a majority
of the lenders to agree, it could have the loan amended... and move the remaining 28%
of the trademark value. To do so, the company created an exchange offer on a short
timeline that subjected the individual term lenders to a prisoner’s dilemma. The terms
included partial repayment of the loan at par... if a majority consented, then those
who refused to participate would be stuck with no repayment and no litigation right...

over 88% of the lenders supported the amendments.

Once all of the trademark collateral was transferred, J. Crew issued new secured debt with a first
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lien on the trademarks.%*

Thus, at a high level, J. Crew (1) offered a bribe (partial repayment) to coerce a majority of
term-loan holders to yield collateral rights, then (2) bolstered its liquidity by creating new secured
debt with the existing collateral. While each new dropdown differs slightly from the previous one,
most dropdowns share these two features with the J. Crew LME. As Buccola and Nini (2024)
summarize, “collateral for an existing loan is transferred downstream, free and clear of liens; the
downstream entity borrows against the assets and uses the proceeds to relieve an upstream entity’s

capital needs; upstream creditors are subordinated.”

J.2 Details on exclusive versus nonexclusive deals

In Revlon’s dropdown, all term-loan holders could in principle have participated, but some chose
not to. As Mugford and Gulick (2022) write, the nonparticipating investors “organized and signed
a joint co-operation agreement that would bind them to vote against the deal,” which was only
meaningful because they had the chance to vote in favor. Likewise, in J. Crew’s dropdown, 88% of
term loan holders participated (Ayotte and Scully, 2021). The remaining 12% were not excluded,
but rather “refused to consent” (LawJustia, 2018).

In contrast, other LMEs are exclusive. As Buccola (2023a) summarizes,

In a conventional workout, the company offers ratable consideration to all consenting
creditors in a facility whose contractual rights are to be waived or altered. In a non-pro
rata transaction, by contrast, the inducement is offered only to a subset of creditors

whose consent is sufficient to bind the facility.

Buccola (2023a) classifies many uptiers in this way, including Serta Simmons, TriMark, Board-
riders, and TPC Group. The author also points out that dropdowns can in principle be exclusive

(e.g., Envision Healthcare).

64Gpecifically, J. Crew created “superpriority notes backed by its iconic brands, which had theretofore
been part of its lenders’ collateral, and then exchanged the new notes for junior, but maturing, unsecured
notes” (Buccola and Nini, 2024).



J.3 Evidence of concentrated term-loan ownership

LMEs usually target a type of syndicated term loan called an “institutional term loan.” As Badawi,

Buccola, and Nini (2024) write,

Among the most remarkable developments in leveraged finance over the last two
decades has been the emergence and proliferation of institutional term loans... These
are loans made to speculative-grade and unrated borrowers, arranged by a bank with
an eye toward syndicating the credit immediately upon closing to non-bank institutions
such as collateralized loan obligations (CLOs), loan mutual funds, hedge funds, and
other asset managers... An active secondary market is an important ingredient in the

institutional term loan’s viability.

Roughly 90% of these are secured first-lien loans (Nini and Smith, 2024).

As we discuss in the main text, by the time a firm enters its distress, it is common for the
majority of the term loan to be owned by a small number of hedge funds.%> This highly concentrated
ownership is partly due to the nature of the secondary market for term loans: “trading is opaque and
illiquid. The market is mediated by a small number of dealers” (Nini and Smith, 2024). It is also
partly due to the fact that the Trust Indenture Act applies only to public bonds, not institutional
term loans (Buccola, 2023a).

As an example of concentrated ownership, consider J. Crew’s term loan that was impacted by
its LME. At the time of the LME, one hedge fund called Anchorage Capital owned 28% of the term
loan (Jessica DiNapoli, 2017) and another hedge fund called Eaton Vance owned 10% (LawJustia,
2018). There are many other examples, such as the following. As we discuss in the main text,
three asset managers owned 74% of Neiman Marcus’s term loan when it filed for bankruptcy.5
When Robertshaw negotiated an LME with four asset managers, the coalition held 76% of its term

loan.67

65Blickle et al. (2020) find that the lead arranger of an institutional syndicated loan sells its entire position
in 70% of deals. Demiroglu and James (2015) show that firms frequently fail to restructure term loans out
of court when they are originally funded by nonbank lenders (e.g., hedge funds). Hotchkiss and Mooradian
(1997) also show vulture funds buy distressed debt.

66See  docket entry 146 at https://cases.stretto.com/public/X064/10214/PLEADINGS/
1021405082080000000011 . pdf.

67See https://globalrestructuringreview.com/review/restructuring-review-of-the-
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Consider the following additional examples. Three hedge funds jointly owned roughly 23% of
Revlon’s term loan at the time of its LME; another fund owned 10%.%® Similarly, for the relevant
“PTL” term loan in Serta’s LME, a group of three hedge funds (Eaton Vance, Barings, and Farallon
capital) owned roughly 44%.5° When Wellpath filed for Chapter 11, five hedge funds owned 67%
of its first-lien term loan.”

Perhaps the best evidence of concentrated term-loan ownership is the fact that firms are able to
negotiate LMEs with term-loan holders in the first place. For example, representatives of the hedge

funds Angelo Gordon and Centerbridge Partners met directly with Envision’s legal team (Kirkland

and Ellis) to negotiate the Envision dropdown (Eliza Ronalds-Hannon and Davide Scigliuzzo, 2022).

J.4 Court responses to LMEs

LMEs are often followed by litigation disputing the validity of the transaction. Overall, courts have
typically validated LMEs, though there is a great deal of nuance. Dropdowns have been broadly

validated: As Buccola and Nini (2024) write,

The legality of a generic dropdown has not been seriously questioned. Although lenders
have expressed a combination of surprise and outrage at borrowers’ use of unrestricted
subsidiaries to subordinate unwilling lenders, the contractual permissions underpinning

such transactions are relatively clear.

In contrast, uptiers have been more contentious in court. Most notably, the U.S. Court of

Appeals ruled that Serta Simmon’s non-pro-rata uptier transaction, arguably the original uptier,

americas/2024/article/investment-fund-activity-in-us-debt-restructurings and https:
//caselaw.findlaw.com/court/us-ban-crt-s-d-tex-hou-div/116510401.html.
68See https://news.bloomberglaw.com/banking-law/citi-sues-hps-symphony-over-mistaken-

payment-on-revlon-loan-1, which mentions three hedge funds held 46% of the 50% of the term loan
that was not exchanged. See also docket entry 43 of Revlon’s bankruptcy (stating Angelo Gordon held
over $300 million in B-1 and B-2 term loans) and docket entry 30 (listing roughly $2.7 billion in term loans
outstanding).

69See docket entry 1116 in Serta’s bankruptcy showing these hedge funds owned roughly $450 million and
docket entry 26 for the total amount of $1.027 billion.

The investors collectively owned $321 million, see https://document.epiqll.com/document/
getdocumentbycode?docId=4404529&projectCode=WPT&source=DM. The total amount outstanding
was $475 million, see https://disclosure.spglobal.com/ratings/en/regulatory/article/-/view/
sourceld/13054062.
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was invalid. Serta had claimed that it was able to hand pick participating debt holders and exchange
only their debt for new supersecured debt as an “open market transaction.” As Holland & Knight

(2025) summarize,

The U.S. Court of Appeals for the Fifth Circuit has unanimously held that the debt
exchange undertaken by Serta Simmons Bedding did not qualify as an “open market
purchase” under the terms of Serta’s 2016 credit agreement. Therefore, the “uptier

transaction” was not permitted.

Importantly, this ruling is specific to the terms of Serta’s credit agreement and did not invalidate
all uptiers. Instead, it ruled out one approach for implementing an uptier. Indeed, “on the same
day as the Fifth Circuit’s decision, the New York Supreme Court’s First Appellate Division issued
a separate ruling ratifying an uptier transaction executed by Mitel Networks” (Holland & Knight,

2025).

J.5 Alternative interpretations of the contractual response to LMEs

Buccola and Nini (2024) show that new loan contracts continue to enable dropdowns. They conclude
that dropdowns create value ex ante. However, it is important to note that there are alternative
interpretations of these facts. Firms and lenders might not bother to block dropdowns because it

is ultimately impossible to prevent LMEs: Ayotte and Scully (2021) write that

A variety of “J. Crew blocker” terms emerged in response, but covenant analysts argued
that most of them are only partially effective at preventing unrestricted subsidiary

transfers. Many other contracts continued to leave them out entirely.

Likewise, Ayotte and Scully (2021) write “Contracting parties, no matter how sophisticated, cannot
possibly imagine and contract to prevent all possible loopholes that other sophisticated parties
might exploit.”

In our view, it is instructive that some contracts block dropdowns and most loan contracts now
intentionally ban exclusive LMEs. This pattern suggests that participants view these contractual

defenses as meaningful, or they would not bother including these terms. Likewise, given that
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participants now know about “J. Crew blockers,” anyone who believes LMEs are purely harmful
would see some benefit and no cost in including such a clause. By this argument, the continued
absence of J. Crew blockers in a large fraction of contracts suggests that dropdowns create value
ex ante. Nonetheless, we acknowledge that this is not the only interpretation of Buccola and
Nini (2024). At the very least, we show that these facts can be explained by a formal model in
which optimal contracts enable LMEs. Likewise, we show that some firms can benefit ex ante
from allowing for dropdowns in contracts, regardless of whether the observed choices to enable

dropdowns are intentional.

J.6 LMEs are a continuing trend

While the January 2025 court ruling on Serta’s uptier invalidated a specific type of exclusive LME,
this ruling has had little impact on the overall trend of frequent LMEs. For example, on November
25, 2025, a leading distressed debt news outlet called Petition dedicated a special issue to LMEs.™
In this November 2025 issue, they begin: “Liability management has become the dominant theme
in restructuring over the past several years.” They interview “Scott Greenberg, Partner and Global

Chair of Gibson Dunn’s Business Restructuring and Reorganization Practice group,” who asserts:

Lawyers, bankers and investors are smart — folks just figure out how to build a better
mouse trap. So when Serta happened the world of LME didn’t end as we know it —

far cry — as it’s been a busy ‘25 on the LME front.

"1See https://www.petitionll.com/p/notice-of-appearance-scott-greenberg-gibson-dunn.
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