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Abstract

We examine liquidity of corporate debt and capital structure of the firm run by

inefficient management in the presence of a distressed investor in the secondary debt

market. In addition to having superior information about the firm’s future cash flows,

the distressed investor can install a more efficient management and restructure the

firm in bankruptcy. An unexpected arrival of the investor negatively impacts liquidity

of existing debt claims. However, liquidity is more nuanced when firms choose their

capital structure in expectation of the distressed investor. In many cases, optimally

issued senior claims are liquid, and their impairment leads to efficient restructuring

outcomes. However, if value-added in restructuring is sufficiently high in deep default

states, liquidity of senior claims can be low, and their impairment may not lead to

a restructuring. We derive testable implications and examine the impact of various

Bankruptcy Code provisions on liquidity and capital structure of the firm.
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1. Introduction

The market for distressed investment, short for investment in debt and debt-like securi-

ties of distressed or defaulted firms, has grown impressively since its inception in the late

1980s.1 The market is countercyclical: the previous two expansions were associated with

the financial crisis of 2008–2009 and the healthcare crisis of 2020. The second expansion

was short-lived, cut short by high monetary and fiscal stimuli provided by governments

around the world. Massive growth in corporate debt following this government support,

combined with high interest rates and weak economic conditions, led to the latest massive

expansion of the market for distressed investment in 2023.2 This expansion is believed to

be long-lasting: a large fraction of high-yield corporate debt issued during the healthcare

crisis and the more recent period of equity market expansion matures in 2028–2030.3

Buyers of distressed debt claims, or distressed investors, employ a variety of strategies. A

passive strategy pursued by, e.g., hedge funds is to locate a distressed company and bet on

their superior ability to estimate its likelihood of a default by buying or shorting its bonds

or loans. An active strategy, pursued by large players such as Oaktree and Apollo, is to

buy, much in advance of a likely bankruptcy, a large fraction of debt claims deemed pivotal

in voting for a restructuring plan and convert these claims into equity in bankruptcy to

gain control of a company. The active strategy combines shorter-term speculative gains of

the passive strategy with longer-term value-improving gains from replacing the company’s

inefficient management and restructuring both sides of its balance sheet. It is common

for distressed investors to try and mask their trades behind trading by other participants.

These include original creditors such as banks and high-yield mutual funds, who may be

restricted from holding distressed claims and hence often sell them at a discount.4

A concern voiced by practitioners and academics is that original creditors may have

incentives to hold out on selling their claims to distressed investors in order to free-ride

1Altman, Hotchkiss, and Wang (2019) argue that on the demand side, in 2018 there were approximately
200 institutional investors in distressed debt with total funds of approximately $400-$500 billion. On the
supply side, they estimate that in 2017 there was approximately $750 billion in face value of distressed debt
outstanding with the market value of approximately $400 billion.

2In 2008–2009, the supply of distressed debt in the U.S. alone was $3.6 trillion in face value with the
market value of $2 trillion; the annual high-yield bond default rate was 11%. From March to May 2020,
the annualized high-yield bond default rate in the U.S. was 6%. In 2023, Moody’s forecast of the annual
high-yield bond default rate was 5.2%, while S&P’s and Deutsche Bank’s forecasts were 4% and 5.6%.

3https://www.morningstar.com/markets/2025-us-distressed-outlook-market-strength-boost-defaults-
opportunity-set .

4For discussion of masking of trades by better informed debt market participants, see, e.g., Moyer (2004),
Hennessy and Zechner (2011), and Jain (2012).
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on their value-improving effort post bankruptcy.5 In turn, companies that have the most

to gain from an efficient reorganization may fail to implement it. This concern has been

further reinforced in 2003–2024 by the massive supply of distressed debt of companies which

were bailed out by government stimuli and allowed to re-finance without improving their

operations in 2020.

An argument against this concern it that there are several market mechanisms that can

help mitigate or eliminate the hold-out problem. For example, companies can re-optimize

their capital structure in anticipation of future distressed investor interest. In distressed

claims with low value-added potential in restructuring, hold-out incentives are small relative

to liquidity needs of some of the original creditors who end up selling their claims at a

discount. However, in claims with high value-added potential or high sensitivity to superior

information held by distressed investors, incentives to hold out may be reinforced, making

it difficult to implement efficient restructuring. To improve the company’s ex-ante market

value – which depends on the expected future liquidity of its claims and, in turn, on the

potential for efficient reorganization – its shareholders and management may strategically

choose an ex-ante capital structure that limits the hold-out problem if or when the firm

ends up in distress. In particular, if companies that reoptimized their liabilities in 2020

employed this strategy then many bankruptcies originally projected for 2024–2025 and now

projected for 2028–2030 could result in efficient reorganizations despite large going-concern

inefficiencies. Additionally, dealers/market makers in the market for corporate debt, whose

primary goal is to facilitate trading, may possess tools to further mitigate the hold-out

problem. As of yet, there is no theoretical research that studies joint companies’ and

investors’ choices affected by all the market microstructure frictions outlined above. This

paper helps fill that gap.

We model the primary and secondary market for a company’s debt claims. The model

of the secondary market introduces three key changes to Kyle (1985). First, we allow

an informed distressed investor, who understands the company better than other market

participants, to replace the inefficient incumbent management in bankruptcy and add value,

provided that it accumulates enough of a claim that is pivotal in voting for a restructuring

5The incentives of financial market participants to hold out on selling their claims are well-understood
in a variety of settings (e.g., tender offers, distressed debt-for-equity exchanges of corporate and sovereign
debt). These incentives are less understood in the distressed investment setting, in which distressed claims
are traded much in advance of a bankruptcy, and hence there are multiple layers of imperfect/asymmetric
information about firm outcomes among market participants. Practitioner textbooks that mention the
incentives of original creditors to free-ride on the effort of active investors include Moyer (2004) andWachtell,
Lipton, Rosen, and Katz (2023). A recent academic study of free-riding incentives in the market for
distressed investment is Burkart, Lee, and Vladimirov (2024).
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plan. Second, to capture the endogenous nature of the hold-out problem faced by less

informed initial creditors, we model them not as noise traders but as rational price-taking,

i.e., small, liquidity traders. To sell their holdings, they compare the expected price of each

debt claim, set by the market maker, to their value of retaining the claim, which may be

negatively impacted by their liquidity needs. Individual liquidity needs inform creditors

about aggregate liquidity trading, giving them their own informational advantage over the

rest of the market. Third, we model multiple traded claims, whose payoffs are non-linear

in the company’s cash flow both under the incumbent management and the newly installed

management. Finally, we model the primary market, in which the company chooses its

capital structure and sells claims to initial creditors. The creditors rationally incorporate

both the secondary market liquidity and the gains from possible restructuring in the value

of their claims.

Three forces drive liquidity of debt claims in the secondary market. First, creditors face

an aggregate liquidity need, manifested by a distribution of carry costs, which provide an

incentive to sell their debt holdings. Second, the creditors with liquidity needs anticipate the

ability of the distressed investor to hide its market activity from the market maker behind

the total order, which leads the market prices for their claims to fall below fundamentals.

This adverse selection cost of selling motivates creditors to retain their holdings and thereby

reduces market liquidity. Third, creditors with liquidity needs believe that prices also do

not fairly incorporate restructuring value-added by the distressed investor in bankruptcy.

This hold-out cost of selling further motivates them to retain their holdings to free-ride on

the distressed investor’s effort.

The value-added potential leads to the hold-out cost that may be severe enough to make

some claims in the company’s capital structure sufficiently illiquid to preclude the distressed

investor to buy enough to enact restructuring. The resulting outcome is a passive strategy

employed by the investor, in which it buys – and sometimes shorts – enough of a claim

to hide from the market maker, make profits, and not trigger restructuring and thereby

hold-out incentives on the part of initial creditors. Unlike in the classic literature on hold-

outs, therefore, the market does not completely break down – the participants merely

settle on a lower-welfare equilibrium with pure speculative trading. The equilibrium with

restructuring falls through solely because of the actions of marginal creditors, who do not

sell their holdings when this is required for the investor to accumulate sufficient voting rights

to replace the incumbent management and add value, and who instead sell their holdings

when this is not required. The resulting inefficient outcome reduces the ex-ante value of

the claims as well as the firm’s restructuring potential, reducing the ex-ante proceeds for
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the shareholders.

We discuss the role of the market maker in facilitating trades of debt claims impacted by

the hold-out problem. If, unlike Kyle (1985), we assume that the market maker is unable

to satisfy the distressed investor’s demand for bonds when liquidity selling is low then

value creation and therefore the hold-out problem can be mitigated. If, additionally, we

assume that initial creditors are able to shift prices, the hold-out problem can be completely

eliminated if the secondary market equilibrium is such that the investor gets exactly the

right fraction of a claim to enact restructuring and add value. In such instance, each creditor

is, effectively, marginal in their actions and has the right incentives to sell a fraction of their

holdings to induce the restructuring outcome.

An alternative way of mitigating the inefficiencies associated with secondary market

liquidity and the hold-out problem is the company’s ex-ante capital structure choice. In

the absence of the value-added potential by the distressed investor and therefore of the

hold-out problem, the firm’s capital structure minimizes initial creditors’ expected adverse

selection costs stemming from trading against an informed investor. This leads to a positive

link between seniority and liquidity of debt claims in the secondary market. Intuitively, the

most senior claim’s payoff is the least sensitive to the investor’s information and therefore

entails the lowest adverse selection cost, prompting most or all initial creditors to sell it.

More junior claims are more sensitive to information and are sold by increasingly fewer

creditors with sufficiently large liquidity needs. The optimal capital structure trades off

carry costs against adverse selection costs; if there are J classes of creditors with differential

liquidity needs, there is no need for more than J + 1 claims.

In contrast, in the presence of the value-added potential and the resulting hold-out

problem, there may be a non-monotone relationship between the seniority and liquidity

of firm claims. Junior claims that entail high adverse selection costs are sold by few ini-

tial creditors, so the distressed investor cannot profitably restructure them in bankruptcy.

For these claims, the link is positive – more junior claims are less liquid. Claims with

intermediate seniority may additionally have marginal creditors whose selling could have

facilitated restructuring but who instead free-ride. These claims are sufficiently liquid but

are not restructured because of the hold-out problem; the market for these claims instead

settles into a speculative equilibrium. More senior claims may be restructured – and may

therefore be less liquid than claims with intermediate seniority – if either the probability of

such claims being pivotal in bankruptcy is sufficiently small or the incumbent management

is sufficiently efficient. However, if going-concern inefficiencies and hence the value-added
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potential are large in deep bankruptcy, even the market for the most senior – and very

liquid – claims can settle into a speculative equilibrium without restructuring owing to the

hold-out problem.

The optimal capital structure minimizes the inefficiencies associated with the hold-out

problem: the company avoids issuing large claims that are not ex-post restructured, because

they are ex-ante cheap in the primary market. We characterize firm characteristics for

which, if initial creditors’ liquidity needs are uniform, the optimal capital structure includes

a senior liquid debt that is restructured in bankruptcy; a junior liquid debt that is not

restructured but traded speculatively; and an illiquid residual claim (e.g., inside equity).

We also illustrate alternative scenarios, in which liquidity of claims is non-linear in seniority.

In general, if there are J classes of creditors with differential liquidity needs, more than J+1

claims are needed to maximize the company value in the primary market, with interesting

non-linear links between seniority and liquidity. The impact of the hold-out problem on

the primary market is further mitigated in the presence of a more realistic market maker as

outlined above. Finally, this impact can be eliminated if the company includes provisions

to debt claims that it expects to otherwise be ex-post not restructured, that allow the

distressed investor to dilute remaining creditors or to convert its portion of the claim into

a different class of shares upon successful restructuring in bankruptcy.

The paper has implications for some provisions of the Bankruptcy Code. Allowing

for deviations from the Absolute Priority Rule in restructurings, such that more junior

claims receive some of the restructuring value-added, can mitigate the hold-out problem

for senior claims at the cost of transferring it to more junior claims. As long as junior

claim liquidity is not significantly impacted, this can lead to more frequent restructurings

and improve the ex-ante firm value, especially if the firm is particularly inefficient when in

deep default. Of course, the specific split of the restructuring value-added to achieve this

more efficient outcome is firm-specific and depends on firm characteristics, and therefore

the courts should ideally have some discretion to impact this split; this can be achieved by

incorporating cramdown provisions into the Bankruptcy Code. Finally, we discuss which

value basis should be used to determine a claim that is pivotal in voting for the restructuring

plan – the pre-restructuring or post-restructuring value.

Our paper contributes to several strands of the market microstructure literature. First,

we add to the literature which studies multiple securities with non-linear payoffs in mar-

ket equilibrium. Our model builds upon Friewald, Hennessy, and Jankowitsch (2016), who

study incentives of primary buyers and informed speculative investors to trade in the mar-
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ket for asset-backed securities, which are often split into tranched debt claims. Similarly to

Friewald et al. (2016), we are interested in valuing non-linear claims on the asset (the com-

pany) and allow primary buyers with liquidity needs to trade rationally. Unlike Friewald

et al. (2016), our informed distressed investor can add value to the firm in bankruptcy, which

may lead to the hold-out problem for some debt claims and to a non-linear link between

seniority and liquidity of claims in the secondary market. Also, we consider realistic devia-

tions from the Kyle (1985) market maker that help mitigate the hold-out problem. Finally,

our focus on the restructuring procedure in bankruptcy allows us to study the impact of

the Bankruptcy Code on optimal capital structure and liquidity of claims. Back and Crotty

(2015) develop a continuous-time version of the Kyle (1985) model in which a bond and

stock of a company are simultaneously traded; they show and empirically test that the cor-

relation between the two securities’ returns depends on whether the informed investor learns

about the mean or variance of claim returns. Chabakauri, Yuan, and Zachariadis (2022)

develop a noisy rational expectations equilibrium model with price-taking informed and

uninformed investors, and multiple securities with potentially non-linear payoffs. Baner-

jee, Breon-Drish, and Smith (2025) study debt and equity returns away from and close to

bankruptcy by additionally allowing informed investors to disagree about company value.

Other notable papers in this area are Davis (2017) and Albagli, Hellwig, and Tsyvinski

(2023). Importantly, none of the aforementioned papers studies the effect of the value

added by an informed distressed investor in bankruptcy.

Second, we contribute to the market microstructure literature which studies the value

added by an informed investor in the single-asset setting. Hennessy and Zechner (2011)

allow a company to issue either private or publicly traded debt; if the informed investor

is able to secretly accumulate a toehold public debt, it is willing to grant value-creating

debt relief when the company’s investments do not pay off. Public debt is preferred if the

associated bankruptcy costs as well as adverse selection costs of primary buyers trading

against the informed investor outweigh the investor’s opportunity cost of financing the

loan. However, the company is not allowed to issue multiple tranches of public debt. Back,

Collin-Dufresne, Fos, Li, and Ljungqvist (2018) study trading by an activist investor, who

can expend costly effort to add value to the firm. They assume that the company is

unlevered, so that only its equity is traded. The fundamental difference between distressed

investors and classic activist investors is that the former trade the company’s debt with the

goal of converting it to equity and adding value in bankruptcy.

Third, we add to the market microstructure literature that studies distressed investment

specifically. Zachariadis and Olaru (2017) consider incentives of a hedge fund to short-sell a
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distressed company’s equity and buy its debt following a restructuring proposal by incum-

bent management. The hedge fund will engage in such capital structure arbitrage when the

aggregate noise demand in the equity market is positive and, additionally, markets for debt

and equity are segregated. We instead study trading in advance of a likely bankruptcy, in

which all market participants are rational and markets are aggregated. Burkart et al. (2024)

study value-adding distressed investors in the decentralized and disaggregated (across debt

claims) secondary market with symmetric information. They show that due to the hold-out

problem first outlined in Grossman and Hart (1980), the distressed investor does not profit

if it trades in a single claim. To confuse primary buyers and make a profit, the investor must

randomize among at least two claims. They consider various features of the Bankruptcy

Code that can facilitate distressed investor entry. Unlike them, we consider a centralized

and aggregated market, in which prices are set by the market maker, and both sides of

the trade are endowed with their own informational advantage. Additionally, we consider

the optimal capital structure that helps mitigate the hold-out problem, and study the link

between seniority and liquidity of debt claims.

Finally, the paper contributes to the debate in the legal literature about the viability

of Chapter 11 under the U.S. Bankruptcy code, including some of the amendments to it

over the past 20 years, in the modern world. Two references representing both sides of the

debate are Miller and Waisman (2005), Ellias (2020), and Ellias (2023).

The remainder of the paper is organized as follows. Section 2 presents the main model.

Section 3 derives equilibria in the secondary market for debt claims, studies the pricing

of claims in the primary market, and analyzes the link between seniority and liquidity of

claims. Section 4 shows how the firm uses its capital structure choice to partially mitigate

holdout problems around distress. Section 5 discusses various adjustments to assumptions

about the classic Kyle (1985) market maker that improve liquidity of claims severely affected

by the hold-out problem. Section 6 discusses implications for the Bankruptcy Code. Section

7 concludes. The appendix contains proofs that are omitted from the main text.

2. Model Setup

There is one firm, a distressed investor, amarket maker, and a continuum of initial creditors.

All market participants are risk neutral. In addition to claims on the firm, everyone has

access to a riskless government bond with the interest rate normalized to zero. There are

three dates: 1, 2, and 3.
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At date t = 1, the firm chooses a capital structure comprised of a finite number of debt

claims, maturing at date t = 3, ranked by seniority. Denote by Dk, k ≥ 1 to be the face

value of the k’th most senior debt claim. Let Tk
def
=

∑
l<kDl be the combined face value of

debt senior to claim k, and T
def
=

∑
Dk to be the total face value of all debt claims. Firm

owners retain the claim on the remainder of the firm in the form of inside equity.6

Firm cash flow. The firm generates an ex-ante uncertain cash flow of x at date t = 3

under the incumbent management. The distribution of x depends on the latent unobserv-

able state ω ∈ {L,H} which describes the quality of the firm’s underlying assets and is

distributed according to P(ω = H) = P(ω = L) = 1/2. Formally, x ∼ Fω(·), and the cash

flow of the high quality firm ω = H first-order stochastically dominates the cash flow of the

low quality firm ω = L, i.e., FH(x) ≤ FL(x) for all x. For some of our results, we require a

stronger assumption of the monotone likelihood ratio property, i.e., fH(x)/fL(x) is weakly

increasing in x.

Initial creditors. The firm initially sells its debt claims in the primary market to long-

term investors at t = 1, whom we call initial creditors (C). In practice, these are banks,

insurance companies, mutual funds, and CDO trusts. At date t = 1, creditors are unin-

formed about the quality of the firm ω, as motivated by, e.g., Holmström and Tirole (1993)

and Maug (1998). Creditors are ex-ante identical and hence are willing to pay the same

price for debt claims.7

Between dates t = 1 and t = 2, a fraction γ ∈ {γL, γH} of initial creditors receive private

carry cost, i.e., discount, shocks. We call them impatient creditors for brevity. We refer

to γ as the aggregate liquidity state, and it is ex-ante distributed as P(γ = γH) = ψ. The

state γ is unobservable to all market participants until after date t = 2 and is uncorrelated

with the state of the firm ω. However, whether a creditor receives a carry cost shock or

not informs it about γ. Conditional on a given creditor receiving a carry cost δ, it is drawn

independently across creditors from a distribution with cdf G(δ). Aggregate liquidity γ

governs the fraction of impatient creditors, and the distribution G(δ) determines the carry

shocks they receive. If impatient creditors do not sell their claims, they lose percentage

6Equity can instead be publicly traded and attract its own informed trading from activist investors for
restructuring purposes. Back et al. (2018) analyze trading and value creation by activist shareholders in the
unlevered firm. In practice, subsets of distressed and traditional activist investors are sufficiently different.

7In this paper, we focus on ex-post heterogeneity among creditors in their liquidity needs. There is also,
of course, ex-ante heterogeneity among creditors, which would sort them into debt claims they buy from
the firm. We leave this complicated but intesting setting for future research.
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δ of their claim value, i.e., apply a private discount factor 1 − δ to the value.8 Following

Friewald et al. (2016), creditors who have not received carry shocks do not trade.

Distressed investor. Between dates t = 1 and t = 2, a short-term distressed investor

(I) observes an imperfect binary signal s ∈ {L,H} about the firm’s quality ω, such that

P(s = H |ω = H) = P(s = L |ω = L) = σ ∈ [1/2, 1]. Parameter σ captures the quality of

investor’s private information, governing the degree of adverse selection.

At date t = 2, the distressed investor enters the market. The distressed investor is

similar to a classic informed investor in the extant literature in that it trades to benefit

from its superior information and from liquidity trades by impatient creditors. Deviating

from the literature, the distressed investor can also restructure assets of a firm in distress

or manage it more efficiently: under investor-installed management, the firm’s cash flow x

changes to x+ v(x). We assume that x+ v(x) is positive and weakly increasing in x. The

investor can change the management only if it holds more than the threshold fraction θ∗

of an impaired debt claim in bankruptcy. The ability to profitably add value to the firm

creates another motive to trade for the distressed investor.

Market maker. The investor and impatient creditors wishing to, correspondingly, buy

or sell debt claims can submit market orders. Unlike noise traders in much of the extant

literature, creditors submit sell orders rationally given their carry costs. As in Kyle (1985),

there is a perfectly competitive short-term market maker (M). Friewald et al. (2016) justify

the short-term nature of market maker trades with legal restrictions and inventory costs.

The market maker observes total (buy minus sell) orders zk in each claim: there is no market

segmentation. It then matches buy and sell sides at claim prices equal to their conditional

expected payoffs E [µk|zk], and assumes the remaining inventory risk in each claim.

Impaired claims and absolute priority. Between dates t = 2 and t = 3, cash flow x

is realized, and the firm is either solvent if x ≥ T or bankrupt if x < T . In bankruptcy,

claim k is impaired if it partially but not fully recovers its promised payoff, i.e., x ∈
8For example, banks must have a low non-performing asset ratio and should keep adequate loss reserve

levels. This is often achieved by a sale of assets at a discount that is already “reserved for” in banks’
income statements. Similarly, insurance companies can try to generate earnings by selling, at a discount,
bonds and loans that have been written down to low values. As a final example, high-yield mutual funds
are typically open-ended and hence must sell bonds to honor investors’ redemptions, whether it is optimal
for the fund or not.
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[Tk−1, Tk). Absent restructuring, the impaired claim receives residual firm value x−Tk−1 <

Dk, resulting in an expected claim value

µω(k)
def
=

∫ xbarx

Tk

Dk dFω(x)︸ ︷︷ ︸
full face value repayment

+

∫ Tk

Tk−1

(x− Tk−1) dFω(x)︸ ︷︷ ︸
partial repayment in impairement

. (1)

The role of the impaired claim is special in the restructuring process as only its owners

are solicited to vote on the reorganization plan. More senior classes of debt that are paid as

originally scheduled are referred to as unimpaired. They are deemed to accept the plan, and

so do not vote for it. More junior classes that receive no distribution under the restructuring

plan are deemed to reject the plan, and also do not vote.9 The dispersed ownership of the

impaired claim may lead to free-riding and hold-out problems in the voting process, which

may hinder the efficiency of the voting outcome. Modeling this process is beyond the scope

of this paper. Instead, we assume that in order to reach an efficient restructuring outcome,

and obtain operational restructuring gains v(x), the distressed investor must own more than

an exogenously determined fraction θ∗ of the impaired claim, i.e., claim ownership needs to

be sufficiently concentrated.10

The value-added v(x) governs the operational benefits of restructuring. The distribu-

tive, e.g., financial, benefits of restructuring are determined by the Absolute Priority Rule

(APR): neither any unimpaired claim not any claim with no recovery under the incumbent

management receives any value added post-restructuring.11 The total value of claim k in

expectation of restructuring is then equal to µω(k) + νω(k), where νω(k) is the expected

gain to restructuring claim k in state ω defined as

νω(k)
def
=

∫ Tk

Tk−1

v(x) dFω(x)︸ ︷︷ ︸
value added in impairement

. (2)

Figure 1 summarizes the timeline of the model.

9See, e.g., Altman et al. (2019), chapter 3 for additional detail.
10We also assume that there is no cost of replacing the management and implementing the reorganization

plan. Extensions consider alternative ways to model these decisions.
11In an extension, we consider a more complicated case of violations in the APR, such that claims junior

to the impaired one that receive no recovery under the incumbent management receive a fraction of value-
added in the event of a restructuring. As a point of contrast, the U.S. Bankruptcy Code is more lax with
respect to the APR in Chapter 11 cases than, e.g., some bankruptcy codes in the EU.
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– Primary Market: Firm sells debt claims D1, . . . , DK to Cst = 1 actions:

– Unobservable state of the world ω is realized

– Fraction γ ∈ {γL, γH} of Cs get carry cost δ ∼ G(·)

– I receives signal s ∈ {L,H} about ω ∈ {L,H}
Nature moves:

– Secondary market: Impatient Cs and I submit market orders

– Competitive M sets prices and clears the market
t = 2 actions:

– Firm cash flow x is realized

– I installs new management if claim k is impaired and θk ≥ θ∗

– Cash flow x+ v(x) is split according to APR

Payoffs realized:

Figure 1: Timeline and summary of the model. C are initial creditors. I is the distressed
investor. M is the market maker.

2.1 Discussion of the Model Setup

Several assumptions of Kyle (1985) require justification in the setting of corporate debt.

First, the standard assumption is that the market maker observes total orders zk only. An

alternative realistic assumption is that it can observe both sides of the total order, buy z+k
and sell z−k . In this case, the distressed investor can place simultaneous buy and sell orders,

so that the buy order is the same regardless of the investor’s information. Then, the market

maker can infer exactly the same information from z−k as from zk. Second, in the one-period

Kyle (1985) z+k and z−k arrive simultaneously, but in reality dealers in the corporate debt

market meet buyers and sellers at different times, potentially carrying substantial inventory

risk in between. Recent empirical research by Goldstein and Hotchkiss (2020), however,

shows that due to high illiquidity of most corporate bonds, in particular of bonds with low

credit rating, dealers act more like brokers than liquidity providers in that they strongly

prefer to pre-arrange matching sell and buy orders to assuming risky inventory. In fact,

58% of bond dealer roundtrips are completed within the same day.

With this in mind, one way to model the secondary market for corporate debt with dif-

ferent arrival times for z+k and z−k , and with the market maker assuming minimal inventory

risk, is as follows. First, the more impatient sell side (initial creditors but also the distressed
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investor who may want to conceal its information) arrives and submits their z−k . Second,

the market maker contacts the buy side (the investor) and asks to submit z+k without dis-

closing z−k or the likely price. Third, observing orders from both sides, the market maker

transacts claims at prices equal to their conditional expected payoffs. The outcome of this

setting is the same as that of Kyle (1985).

Third, it reality, the market makes faces constraints and, when z−k < z+k , will not be

able to fully satisfy the investor’s demand. We discuss the implications of this alternative

assumption in section 5.

3. Secondary Market Equilibrium

We begin by characterizing secondary-market equilibria for each debt claim. Some claims

support an equilibrium with trade and restructuring, where the distressed investor hides

its trading behind rational selling by impatient creditors. Prices then only partially reflect

the firm’s state ω, generating rents for the investor and losses for more impatient creditors,

while less impatient creditors with low carry costs δ hold their claims. Moreover, because

the expected restructuring value-added in bankruptcy is also not fully priced, impatient

creditors become even more reluctant to sell. When this hold-out problem is severe, no

restructuring equilibrium exists, and the market settles on an equilibrium with trade but

no restructuring, where the distressed investor acts purely as a speculator Kyle (1985).

We then show that the usual positive relation between seniority and liquidity of debt

claims may break down due to the possibility of restructuring. Without restructuring

value-added, senior claims are more liquid; with it, liquidity can become non-monotone if

senior claims are sufficiently sensitive to restructuring outcomes. Finally, we study how

secondary-market frictions shape primary-market prices, which depend on initial creditors’

expected carry costs, adverse-selection losses, and hold-out costs from trading at prices that

understate the restructuring value-added.

For expositional clarity, we follow Edmans, Goldstein, and Jiang (2015) by providing an

equilibrium characterization under the assumption that the private information available

to the distressed investor dominates the restructuring value-added:

E [µω(k) + νω(k) | s = L] ≤ E [µω(k) | s = H] . (3)

Under condition (3), pure speculative gains driven by the investor’s private information
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s ∈ {L,H} dominate the restructuring value-added, leading the investor to value the un-

restructured asset upon observing signal s = H higher than even the restructured asset

upon observing signal s = L. This provides an intuitive ranking of order flow in which the

investor’s demand is higher upon observing signal s = H than upon observing signal s = L.

A sufficient condition on primitive parameters for (3) to hold for all claims is for gains from

trade to be sufficiently low relative to the degree of asymmetric information:12

v(x) ≤ (2σ − 1) · FL(x)− FH(x)

(1− σ) · fH(x) + σ · fL(x)
, (4)

We revisit and characterize the scope for both reverse order flow and mixed-strategy equi-

libria in Section 3.7.

3.1 Market Making under Pure Trading Strategies

The secondary market analysis can be performed on a claim-by-claim basis and, for this

reason, we drop the claim index k when focusing on the within-claim analysis.13

The distressed investor places an order θL or θH conditional on his private signal s = L or

s = H about the state of the firm ω. Let the combined sell order from impatient creditors

be u ∈ {uL, uH}, which we derive below, owing to liquidity state γ ∈ {γL, γH}. Any

equilibrium with trade must be such that the investor masks its trading from the market

maker and creditors with a positive probability. This requires that high-liquidity supply uH

offset the high informed demand θH , mimicking a combination of low-liquidity supply and

low informed demand, i.e., θH − uH = θL − uL.
14 Table 1 then shows all possible outcomes

in the secondary market equilibrium with trade.

12Condition (4) is the “local” version of condition (3), i.e., applied to small debt claims of arbitrary
seniority and sufficiently small face value ε.

13We return index k in section 3.6 when comparing different debt claims and their respective equilibria.
14It remains to impose out-of-equilibrium beliefs, such that the investor does not deviate to out-of-

equilibrium buy or sell orders. For example, if the market maker observes an out-of-equilibrium total order,
it believes that the deviating investor has a high signal s = H and deviates in order to achieve restructuring
in bankruptcy. In turn, the market maker sets a sufficiently high price (specifically, following equations (5)
and (6), pooe(z) = σ · µH + (1− σ) · µL +∆|θ≥θ∗ ≥ p(zH) for z ≥ zH = θL + uH − 2uL). This discourages
the investor with either signal from deviating.
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(a) Secondary market outcomes and ex-ante probabilities conditional on w = H.

I Signal I Order C Order Total Order P(· |w = H)

s = L θL −uL zI = θL − uL (1− σ)(1− ψ)

s = L θL −uH zL = θL − uH (1− σ)ψ

s = H θL + uH − uL −uL zH = θL + uH − 2uL σ(1− ψ)

s = H θL + uH − uL −uH zI = θL − uL σψ

(b) Secondary market outcomes and ex-ante probabilities conditional on w = L.

I Signal I Order C Order Total Order P(· |w = L)

s = L θL −uL zI = θL − uL σ(1− ψ)

s = L θL −uH zL = θL − uH σψ

s = H θL + uH − uL −uL zH = θL + uH − 2uL (1− σ)(1− ψ)

s = H θL + uH − uL −uH zI = θL − uL (1− σ)ψ

Table 1: Outcomes in the secondary market equilibrium with trade. Assuming
that claim k induces the secondary market equilibrium with trade, the table shows sell
orders by initial creditors u (sell orders have negative sign); the buy order by the distressed
investor θ; the total order z = θ + u ∈

{
zL, zI , zH

}
; and the probabilities of these orders

occurring for all combinations of state of the firm ω, the investor’s signal s about the firm,
and the aggregate liquidity state γ.

3.1.1 Market Maker Beliefs and Prices

The market maker observes the total order flow z which, following Table 1, takes one of

three possible values
{
zL = θL − uH , z

I = θL − uL, z
H = θL + uH − 2uL

}
. Low and high

order flows zL and zH uniquely identify the investor’s signal s. The intermediate order flow

zI = θL − uL is consistent with both s = L and s = H. The market maker uses the Bayes

rule to update his beliefs about ω = H:

P
(
ω = H | z = zI

)
=

(1− σ)(1− ψ) + σψ

(1− σ)(1− ψ) + σψ + σ(1− ψ) + (1− σ)ψ
= 1− σ − ψ + 2σψ.

The price at which trades in a given claim are settled is determined by the market

maker’s posterior belief about state of the firm ω and by the value-creating potential in

bankruptcy. Under parametric restriction (3), the value of the claim to the investor is

higher under signal s = H than under signal s = L, implying that θH ≥ θL. Consequently,

if we assume that θL ≥ θ∗, i.e., that the firm is restructured under signal s = L, then the

firm would always be restructured in equilibrium. In this case, the market maker would set
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the price of the claim factoring in the unconditional value-added in bankruptcy. In turn,

the market price would, on average, strictly exceed the investor’s valuation under signal

s = L. This makes it unprofitable for the investor to acquire shares under signal s = L,

ruling out θL ≥ θ∗ and leading to θL ≤ 0 as the only possibility in equilibrium.

Denote by ∆ the value-added in bankruptcy in the event of the investor’s signal s = H

and corresponding order flow θH . Because the company is restructured only if the investor

holds θH ≥ θ∗ of the claim, we obtain

∆
def
= E [νω | s = H] = (σ · νH + (1− σ) · νL) · 1 {θH ≥ θ∗} . (5)

It follows from (5) that ∆ = 0 if θH < θ∗ and ∆ > 0 if θH ≥ θ∗.

For three possible total orders z ∈ {zL, zI , zH}, the market maker’s break-even prices

p(z) must reflect the information about the investor’s signal contained in the order flow:
p
(
zL

)
= (1− σ) · µH + σ · µL,

p
(
zH

)
= σ · µH + (1− σ) · µL +∆,

p
(
zI
)
= (1− σ − ψ + 2σψ) · µH + (σ + ψ − 2σψ) · µL + ψ ·∆.

(6)

Order flow z = zL is only consistent with signal s = L, whereas order z = zH is only

consistent with signal s = H. The very high and very low orders thus reveal the investor’s

signal and demand, and lead the market maker to price claims efficiently. The order flow

z = zI , however, reflects uncertainty about s when the investor successfully masks its

trade: s = H may be paired up with γ = γH or, alternatively, s = L may be paired

up with γ = γL. Additionally, prices p
(
zI
)
and p

(
zH

)
also incorporate the possibility of

value-creating potential ∆ in bankruptcy in state θ = θH .

3.2 Primary Buyers’ Endogenous Liquidity Supply

We now turn to impatient creditors’ decisions to sell their claims in the secondary market.

The market maker prices claims correctly on average, however a creditor who receives a

carry shock has private information about the likelihood of other creditors impacted by a

carry shock as well. It updates this posterior likelihood upwards and therefore expects a

low order flow faced by the market maker and, in turn, a low claim price. The creditor’s

selling decision factors in this expected underpricing, resulting in a sale being optimal only

for sufficiently high carry costs δ ≥ δ̄, where δ̄ is determined in equilibrium.
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Expected prices. If a creditor faces a carry shock δ, the expected claim price in the

secondary market is equal to

E
C
[ p(z) | δ] = P( γ = γH | δ) · E

C
[ p(z) | γ = γH , δ] + P( γ = γL | δ) · EC

[ p(z) | γ = γL, δ] .

Because the distribution of carry cost shocks does not depend on liquidity state γ, proba-

bilities of high and low liquidity states conditional on a positive carry cost δ are

P( γH | δ) = P(γH , δ)
P(δ)

=
P(δ | γH)

P(δ | γH)P(γH) + P(δ | γL)P(γL)
=

γHψ

γHψ + γL(1− ψ)
> ψ,

P( γL | δ) =
γL(1− ψ)

γHψ + γL(1− ψ)
< 1− ψ.

(7)

Note that receiving a liquidity shock δ leads impatient creditors to increase their belief

that there will be greater liquidity supply γ = γH , leading them to expect lower prices.

Conditional on the liquidity state γ ∈ {γL, γH} and carry cost δ, which is individually

irrelevant for formation of these prices, the expected market price is

E
C
[ p(z) | γH , δ] =

p
(
zI
)
+ p

(
zL

)
2

=
µH + µL − (2σ − 1)(1− ψ)

(
µH − µL

)
+ ψ∆

2
,

E
C
[ p(z) | γL, δ] =

p
(
zH

)
+ p

(
zI
)

2
=
µH + µL + (2σ − 1)ψ

(
µH − µL

)
+ (1 + ψ)∆

2
.

(8)

For intuition, assume that impatient creditors know liquidity state γH . In this case, they

realize that total order z will be either intermediate or low, and hence the market maker

will never set a high price p(zH), even though the investor will have a high signal s = H

with a positive probability. As a result, absent restructuring value-added considerations,

impatient creditors expect the claim to trade at a lower-than-fair price. By the same logic,

the market maker will not fully incorporate the restructuring value-added in bankruptcy

into the price, as captured by multiplier ψ < 1 next to ∆ in the first equation of (8).

Hence, creditors expect the price discount to be even larger if they expect restructuring

∆ > 0 to occur. In contrast, if impatient creditors know liquidity state γL, they expect the

claim to trade at a higher-than-fair price E
C
[p(z) | γ = γL, δ], more so if they also expect

the restructuring value-added.

Combining the above derivations, the expected price of the claim for impatient creditors
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is

E
C
[ p | δ] = µH + µL

2
− (2σ − 1)ψ(1− ψ)(γH − γL)

γHψ + γL(1− ψ)
· µH − µL

2
+
γHψ

2 + γL(1− ψ2)

γHψ + γL(1− ψ)
·∆
2
. (9)

The first term is the value of the claim if the incumbent management does not change

or restructuring does not occur in bankruptcy. The second term is the adverse selection

discount. Recall that impatient creditors expect a lower-than-fair price conditional on

liquidity state γH and a higher-than-fair price conditional on liquidity state γL. By receiving

a carry cost shock, their posterior belief about γH grows, which leads them to expect a lower-

than-fair unconditional price. The final term of equation (9) is restructuring value-added

expected by creditors. Similarly to the second term, as the posterior belief about γH grows,

impatient creditors expect an unconditional price that does not fully incorporate value-

added in bankruptcy, which is captured by the multiplier γHψ
2+γL(1−ψ2)

γHψ+γL(1−ψ)
< 1 next to ∆ in

(9).

Buy and hold. If an impatient creditor retains the claim, it’s expected payoff is

(1− δ) · E
C
[µω +∆ · 1 {s = H}] = (1− δ) · µH + µL +∆

2
. (10)

The value of the claim expected by impatient creditors does not include the adverse selection

discount and fully incorporates restructuring value-added in bankruptcy, but also suffers

from the carry cost. As expected, liquidity state γ does not directly impact this value, but

may impact it indirectly through trading and therefore the feasibility of a restructuring in

equilibrium.

Endogenous liquidity supply. A creditor with carry cost δ sell this claim in the sec-

ondary market if the expected secondary market price in (9) exceeds their discounted value

(10) of holding the claim until period t = 3. After some simple algebra, this results in

a threshold decision where the creditor sells the claim if and only if the carry shock δ is

sufficiently large:

δ ≥ δ̄
def
=

ψ(1− ψ)(γH − γL)

γHψ + γL(1− ψ)
· (2σ − 1) · (µH − µL) + ∆

µH + µL +∆
. (11)

Intuitively, an impatient creditor weights three costs in (11). For it to sell its holdings,

the carry cost must be higher than the adverse selection cost of trading against an informed
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investor expecting a lower-than-fair price E
C
[ p | δ] – this cost is captured by (2σ−1) ·

(
µH−

µL
)
/
(
µH + µL

)
in inequality (11) – plus the cost of not holding out on the claim and not

free-riding on value-added in bankruptcy – this cost is captured by ∆/
(
µH + µL + ∆

)
.15

When restructuring is not expected, ∆ = 0 and threshold δ is unaffected by the value-added.

In contrast, when restructuring is expected, ∆ > 0 and threshold δ increases in ∆: the more

value-added there is relative to the value of the claim under incumbent management, as

captured by the scaling factor µH+µL+∆ in inequality (11), the less willing are impatient

creditors to sell the claim.

3.3 Distressed Investor Profitability and Incentives

Define the liquidity of the claim as the fraction of impatient creditors who choose to sell

their holdings in equilibrium:

ℓ
def
= P

(
δ ≥ δ | δ

)
= 1−G

(
δ
)
. (12)

The need of the distressed investor to mask its trade from the market maker implies that

the sensitivity of its order to its private signal s is determined by the sensitivity of creditors’

liquidity supply in the high and low liquidity states:

θH − θL︸ ︷︷ ︸
I’s sensitivity to

private information

= uH − uL = (γH − γL) · ℓ︸ ︷︷ ︸
endogenous variation in liquidity supply

⇒ θH = θL + (γH − γL) · ℓ. (13)

The investor gains if it expects the value of the claim conditional on signal s = H to be

above the price conditional on trading by the investor and its prior belief ψ about liquidity

state γH . Using equation (6), the investor’s profits conditional on signals s = H and s = L

are given by

π(H) = θH · E
I
[µω +∆− p(z) | s = H] = θH · ψ(1− ψ) · [(2σ − 1) (µH − µL) + ∆] ,

π(L) = θL · E
I
[µω − p(z) | s = L] = −θL · ψ(1− ψ) · [(2σ − 1) (µH − µL) + ∆] .

(14)

From (14), the investor makes a profit by buying the claim when observing signal s = H and

possibly shorting the claim when observing signal s = L, i.e., θL ≤ 0 ≤ θH . Substituting

(13) in the investor’s conditional profit (14), his expected profit prior to observing the signal

15The cost of not holding out on the claim also spills over to the adverse selection cost, lowering it from
(2σ − 1) ·

(
µH − µL

)
/
(
µH + µL

)
to (2σ − 1) ·

(
µH − µL

)
/
(
µH + µL +∆

)
.
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realization s is given by

E
I
[π(s)] =

π(H) + π(L)

2
=

(γH − γL) · ℓ
2

· ψ(1− ψ) · [(2σ − 1) (µH − µL) + ∆] . (15)

The investor’s expected profit (15) increases in endogenous liquidity ℓ, liquidity variation

γH − γL, information asymmetry σ, the sensitivity of claim prices to firm fundamentals

µH − µL, and the expected value added from restructuring ∆.

3.4 Speculative Equilibrium

The need of the distressed investor to mask its trade from the market maker imposes a link

between the investor’s profits from shorting and buying the firm’s claims. As can be seen

in (13), a greater short position, i.e., lower θL ≤ 0, upon observing signal s = L reduces the

long position θH for any given liquidity supply. Consequently, there always exists a purely

speculative equilibrium in which the investor’s long position is insufficient to restructure the

firm, i.e., θH < θ∗. Following (11), denote by δS the threshold carry cost at which impatient

creditors sell their claims in the secondary market if they do not expect restructuring in

bankruptcy:

δS
def
=

ψ(1− ψ)(γH − γL)

γHψ + γL(1− ψ)
·
(2σ − 1) ·

(
µH − µL

)
µH + µL

. (16)

Following (12), we denote the liquidity of the claim in the absence of restructuring in

bankruptcy by ℓS
def
= P

(
δ ≥ δS | δ

)
= 1−G

(
δS
)
. Proposition 1 formalizes this result.

Proposition 1 (Speculative equilibrium). There always exists an essentially unique spec-

ulative secondary market equilibrium for claim k in which the firm is not restructured.

(i) Initial creditors. The liquidity of the claim is given by ℓS and impatient creditors’

sell orders if their carry costs are above threshold δS are defined by (16).

(ii) Distressed investor. If s = H, the investor submits a buy order θH satisfying

0 ≤ θH < min
{
θ∗, (γH − γL) · ℓS

}
. (17)

If s = L, the investor submits a sale, i.e., negative, order θL = θH−(γH − γL)·ℓS ≤ 0.

Moreover, this is an essentially unique equilibrium in which the firm is not restructured: for

any pair of orders θH and θL described above both secondary market prices and the expected

payoffs to the investor and creditors are unchanged.
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(a) Claim liquidity ℓ across claims. (b) DI expected profit π across claims.

Figure 2: Market liquidity and distressed investor profits in the speculative secondary
market equilibrium for debt claims k ∈ {1, 2, 3} as a function of the cumulative face value Tk.
Model parameters: γL = 0.2, γH = 0.75, ψ = 0.2, θ∗ = 0.5, σ = 0.9, v(x) = 0.75 · x(1− x),
D1 = 0.5, D2 = 0.2, D3 = 0.2, δ ∼ U [0, 1], fL(x) = 1 and fH(x) = 2 · x for x ∈ [0, 1].

The equilibrium outlined in Proposition 1 can be supported by a range of the investor’s

orders θH and θL. However as the equilibrium implements no restructuring and satisfies

(13), the informational content of such orders, and hence price levels quoted by the market

maker, are unchanged. Consequently, the expected payoffs to creditors are constant. It

follows from (14) that the investor’s profit upon signal s = H decreases with the amount of

its short selling θL. This loss, however, is offset by the investor’s gain from short selling upon

observing signal s = L. Consequently, the investor’s expected profit remains unchanged,

however the share of profits stemming from shorting versus buying distressed claims grows

in the amount of short selling. Such change in the composition of the investor’s profits

mirrors the losses made by the market maker in the secondary market and, hence, takes

place even though the creditors’ profits remain constant.

Consider a parametric example in which a firm has three debt claims: a senior claim

with face value D1 = 0.5, a mezzanine claim with face value D2 = 0.2, and a junior claim

with face value D3 = 0.2. Figure 2 illustrates market liquidity and the investor’s expected

profits in the speculative equilibrium described in Proposition 1 across the firm’s three debt

claims. Panel (a) illustrates that more senior claims are more liquid – the benchmark result

established in Friewald et al. (2016). Panel (b) highlights how the reduced liquidity limits

the investor’s expected profits. Section 3.5 below shows that the possibility of restructuring
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in bankruptcy can dramatically change these results.

3.5 Restructuring Equilibrium

In order to restructure the firm in the event the claim is impaired in bankruptcy, the

distressed investor must acquire at least θ∗ of this claim class. As discussed earlier, (13)

implies that short-selling upon observing signal s = L reduces the stake θ that the investor

can acquire upon observing signal s = H. Consequently, the maximum stake that the

investor can acquire upon observing s = H corresponds to no short selling, i.e., θL = 0

upon observing s = L. Following (11), denote by δR the threshold carry cost at which

impatient creditors sell their claims in the secondary market if they expect restructuring:

δR
def
=

ψ(1− ψ)(γH − γL)

γHψ + γL(1− ψ)
· (2σ − 1) · (µH − µL) + ∆

µH + µL +∆
. (18)

Threshold δR strictly exceeds δS due to the restructuring value-added ∆, as impatient

creditors with carry costs δ ∈
[
δS, δR

)
hold out on selling their claims. Secondary market

liquidity ℓR
def
= P

(
δ ≥ δR | δ

)
= 1 − G

(
δR

)
for claim k in the presence of restructuring is,

thus, weakly lower than its liquidity ℓS in the absence of restructuring. It follows from

the argument above and (13) that the investor can acquire θ∗ of the claim class so long as

uH − uL ≥ θ∗.

Proposition 2 (Restructuring equilibrium). Suppose that condition (3) holds. There exists

an essentially unique restructuring secondary market equilibrium if and only if the

liquidity ℓR of the claim exceeds θ∗/(γH − γL).

(i) Initial creditors. The liquidity of the claim is given by ℓR and impatient creditors’

sell orders if their carry costs are above threshold δR are defined by (18).

(ii) Distressed investor. If s = H, the investor submits a buy order θH satisfying

θ∗ ≤ θH ≤ (γH − γL) · ℓR. (19)

If s = L, the investor submits a sale, i.e., negative, order θL = θH−(γH − γL)·ℓR ≤ 0.

Moreover, this is an essentially unique equilibrium in which the firm is restructured condi-

tional on s = H: for any pair of orders θH and θL described above both secondary market

prices and the expected payoffs to the investor and creditors are unchanged.
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The essential uniqueness of the restructuring equilibrium in Proposition 2 follows the

same argument as in the case of the speculative equilibrium of Proposition 1.

3.6 Restructuring and Speculative Equilibrium Comparison

3.6.1 Claim Liquidity and Seniority

(a) Claim liquidity. (b) DI expected profit.

Figure 3: Market liquidity and distressed investor profits in the restructuring versus spec-
ulative secondary market equilibrium for debt claims k ∈ {1, 2, 3} as a function of the
cumulative face value Tk. Model parameters: γL = 0.2, γH = 0.75, ψ = 0.2, θ∗ = 0.5,
σ = 0.9, v(x) = 0.75 · x(1 − x), D1 = 0.5, D2 = 0.2, D3 = 0.2, δ ∼ U [0, 1], fL(x) = 1 and
fH(x) = 2 · x for x ∈ [0, 1].

Figure 3 illustrates the restructuring equilibrium in Proposition 2 and contrasts it with

the speculative equilibrium of Proposition 1. Panel (a) shows that liquidity is lower in the

restructuring equilibrium compared to the speculative one. This stems from creditors having

a greater interest in retaining their claims given the value-added benefit of restructuring.

Formally, this can be seen from δR > δS, defined in (18) and (16), whenever ∆ > 0. Despite

the lower liquidity in the restructuring equilibrium, the gains from a successful restructuring

can outweigh the lower holdings that the investor can attain while hiding its order from

the market. Consequently, as illustrated in panel (b), the investor obtains a higher profit

in the restructuring equilibrium compared to the speculative equilibrium.

We need to keep in mind that the restructuring equilibrium is feasible only so long as
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Figure 4: Non-monotone liquidity in claim seniority across debt claims k ∈ {1, 2, 3}. Model
parameters: γL = 0.2, γH = 0.75, ψ = 0.2, θ∗ = 0.5, σ = 0.9, v(x) = 0.75 · x(1 − x),
D1 = 0.5, D2 = 0.2, D3 = 0.2, δ ∼ U [0, 1], fL(x) = 1 and fH(x) = 2 · x for x ∈ [0, 1].

the market is sufficiently liquid for the distressed investor to amass a stake θ∗. Figure 4

illustrates the welfare-maximizing claim liquidity by choosing the restructuring equilibrium

when it can be supported, e.g., when ℓR · (γH − γL) ≥ θ∗, and speculative equilibrium

otherwise. It illustrates an important implication of the hold-out problem: the transition

from a restructuring equilibrium to a speculative equilibrium corresponds to an increase

in liquidity, since the hold-out problem is eliminated. In the example above, the senior

and junior debt can both be restructured, however mezzanine debt cannot. This leads the

mezzanine debt to be traded in a speculative equilibrium, which allows for greater liquidity.

This pattern of nonmonotone liquidity is not arbitrary and, as we show in Section 4 is a

general feature of capital structure chosen by the firm.

3.6.2 Welfare and Restructuring Efficiency

The restructuring equilibrium features higher secondary market prices than the speculative

equilibrium prices. This can be seen in equation (6) where ∆ > 0 (∆ = 0) in the restructur-

ing (speculative) equilibrium. Restructuring benefits creditors who have the option to sell

these claims in the secondary market by virtue of higher value if they hold on to them or

higher secondary market prices if they choose to sell them. Panel (a) of Figure 5 illustrates

the expected benefits to creditors in the restructuring versus the speculative equilibrium. In

equilibrium, impatient creditors suffer greater carry costs in the restructuring equilibrium,
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but they do so optimally given the higher value of their claims if they hold on to them.

(a) Creditors’ expected welfare. (b) Total expected welfare.

Figure 5: Welfare comparison between the speculative and restructuring secondary market
equilibria for debt claims k ∈ {1, 2, 3}. Parameters: γL = 0.2, γH = 0.75, ψ = 0.2, θ∗ = 0.5,
σ = 0.9, v(x) = 0.75 · x(1 − x), D1 = 0.5, D2 = 0.2, D3 = 0.2, δ ∼ U [0, 1], fL(x) = 1 and
fH(x) = 2 · x for x ∈ [0, 1].

Recall that panel (b) of Figure 3 illustrates that the investor’s expected profit is higher

in the restructuring equilibrium than in the speculative equilibrium. Combined with the

earlier observation that creditors are generally better off under restructuring, it implies that

the total expected welfare is higher in the restructuring equilibrium than in the speculative

equilibrium. We illustrate this in panel (b) of Figure 5.

Equilibrium selection. In the presence of equilibrium multiplicity, we can consider an

equilibrium selection criterion that prioritizes social welfare. If we follow this logic, we

would refine the set of equilibria to the restructuring equilibrium when such exists and the

speculative equilibrium otherwise.

3.6.3 Restructuring Feasibility and The Holdout Problem

The restructuring equilibrium in Proposition 2 exists only if the market liquidity ℓR exceeds

θ∗/(γH−γL) which allows the distressed investor to acquire the controlling share of the claim

in restructuring. Liquidity ℓR is, in turn, shaped by the willingness of impatient creditors to

sell the claim. There is, however, a hold-out problem akin to Grossman and Hart (1980) –
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expected restructuring gains ∆ increase creditors’ willingness to hold on to the claim, as can

be seen in (18), leading to δS < δR whenever ∆ > 0. Impatient creditors with δ ∈
[
δS, δR

)
,

who we refer to as contrarian creditors, choose to keep their claims in expectation of the

investor restructuring the firm; in contrast, they choose to sell their claims in expectation

of the speculative equilibrium. If there is a sufficient mass of such contrarian creditors then

restructuring may not take place in a situation where, in the absence of restructuring, there

would be sufficient liquidity to restructure the firm. Creditors’ hold-out results in there

only being a speculative equilibrium whenever ℓR < θ∗/(γH − γL) ≤ ℓS.

Proposition 3 (Comparative statics in the secondary market). Threshold δR increases

in the restructuring value-added in bankruptcy v(x), signal precision σ of the distressed

investor, and in the probability P(x ∈ [Tk, Tk−1]) of claim k being impaired in bankruptcy.

Restructuring value-added in bankruptcy increases, for example, when distressed in-

vestors unexpectedly enter the secondary market for debt claims and replace regular in-

formed investors. Alternatively, both the absolute and relative (to the value of the firm

under incumbent management) expected value-added in bankruptcy increases if v(x) is

high, or when claim k is more likely to become impaired, i.e., for x ∈ [Tk, Tk+1). Finally, an

increase in attentiveness and information quality of distressed investors (σ increases) also

lowers the willingness of creditors to sell their holdings. Arguably all of these changes have

occurred in the market for distressed debt in 2020s. After a long drought period associated

with the growth of the economy, many investors who have actively traded distressed claims

in the past have again focused their efforts on this market. Additionally, many firms that

were allowed to re-finance without improving their struggling operations in 2020 following

various government stimuli are still run very inefficiently and are expected to belatedly

declare bankruptcy in 2024–2025. The drawback, of course, is that a firm that is unable to

optimize its capital structure in expectation of these changes may face low debt liquidity

and the unwillingness of distressed inivestors to restructure some of its claims, possibly

including most senior ones, for fear of a hold-out and the subsequent low market liquidity.

Figure 6 illustrates how the hold-out problem results in a breakdown of a restructuring

equilibrium. A higher parameter α increases the efficiency gains v(x) = α · x(1 − x) from

restructuring the firm, thus increasing ∆. Panel (a) plots the liquidity ℓR(1) and ℓS(1) of

the firm’s senior debt. For α sufficiently low there is sufficient liquidity ℓR(1) to implement

restructuring. For α large enough, however, the gains from restructuring become so large

that the hold-out problem becomes binding: not enough creditors are willing to sell their

claims to restructure the firm. The only equilibrium that survives for large restructuring

26



(a) Incumbent inefficiency α, where v(x) =
α · x(1− x). Signal precision σ = 1.

(b) Information asymmetry σ. Restructur-
ing gains v(x) = 0.7 · x(1− x).

Figure 6: Comparative statics with respect to incumbent management inefficiency α and
information asymmetry σ for the liquidity ℓR(1) and ℓS(1) of the firm’s senior debt claim
in both restructuring and speculative secondary market equilibria. Parameters: γL = 0.2,
γH = 0.75, ψ = 0.2, θ∗ = 0.5, D1 = 0.5, D2 = 0.2, D3 = 0.2, δ ∼ U [0, 1], fL(x) = 1 and
fH(x) = 2 · x for x ∈ [0, 1].

gains α is the speculative equilibrium.

Adverse selection can amplify the hold-out problem. Panel (b) of Figure 6 shows that as

the amount of DI’s private information increases, as captured by an increase in information

precision σ, the liquidity in both the restructuring and speculative equilibria decreases.

For a sufficiently large σ the asymmetric information- and holdout-driven unwillingness of

contrarian PBs to trade eliminates the necessary liquidity for the restructuring equilibrium

to exist. Consequently, too much asymmetric information can hurt DI by making markets

too illiquid to implement profitable restructuring.

As discussed in Section 3.6.2, if we were to use the welfare criterion when choosing

between the restructuring and the speculative equilibria, then we should focus on the re-

structuring equilibrium when it exists. Panels (a) and (b) of Figure 6 plot the restructuring

equilibrium liquidity as a solid line when it exists and as a dashed line when it does not.

When the restructuring equilibrium does not exist, the speculative equilibrium liquidity

is the solid line. Consequently, the solid line in Figure 6 depicts the equilibrium liquidity

across the equilibria chosen by the welfare criterion. The surprising observation is that

the equilibrium liquidity is non-monotone in both efficiency gain v(x) and asymmetric in-
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formation σ – the equilibrium declines within each equilibrium type, but then increases

discontinuously when the hold-out problem prevents a restructuring equilibrium to exist.

3.7 Mixed and Reverse Strategy Equilibria

So far we provided the equilibrium characterization under the parametric restriction (4)

which led the distressed investor to only restructure the firm upon observing signal s =

H. This required sufficient signal precision σ so that the negative information contained

in signal s = L dominated restructuring the firm in that state. Formally, the expected

price quoted by the market maker always exceeded the value, even under restructuring,

upon observing signal s = L. If (3) is not satisfied, there is possibility for a mixed-

strategy restructuring equilibrium and a reverse restructuring equilibrium. Both of these

cases require substantial secondary market liquidity ℓ to implement restructuring.

Mixed restructuring. Suppose parametric condition (3) fails and, instead, the value of

the restructured firm, conditional on observing the low signal s = L, exceeds the value of

the non-restructured firm upon observing the high signal s = H.

σµH + (1− σ)µL ≤ (1− σ)(µH + νH) + σ(µL+ νL) ≤ σ(µH + νH) + (1− σ)(µL+ νL). (20)

Condition (20) implies that if the secondary market is sufficiently liquid to allow restruc-

turing, i.e., ℓ ≥ θ∗/(γH − γL), the investor may prefer to purchase at least θ∗ of the claim

even upon observing signal s = L. The expected profit from doing so is equal to

π(s = L, θ = θH) = E
I
[θH · (µω +∆− p(z)) | s = L] ≥ 0.

Note that choosing order θH ≥ θ∗ upon observing s = L cannot be done with certainty –

otherwise the market maker will price the company in expectation of a certain restructuring,

which would increase prices to the point when it is optimal for the investor to short the

claim upon observing the low signal s = L. Consequently, if (20) holds, there is scope

for a mixed-strategy equilibrium in which the claim is restructured with certainty if signal

s = H is observed, however it is restructured with a positive probability if signal s = L

is observed. In the latter case, i.e., upon observing signal s = L, the investor is exactly

indifferent between purchasing the claim and restructuring it and shorting the claim and

avoiding restructuring. The equilibrium properties are very similar to those of the pure
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restructuring equilibrium considered in Section 3.5.

Reverse restructuring. Suppose (3) fails and, instead, the value of the claim in the

event of restructuring is higher conditional on signal s = L than signal s = H:

σµH + (1− σ)µL ≤ σ(µH + νH) + (1− σ)(µL+ νL) ≤ (1− σ)(µH + νH) + σ(µL+ νL). (21)

A lower distribution of the firm’s cash flows reduces the total value conditional on the claim

being impaired, but has an ambiguous effect on the ex-ante likelihood of being impaired:

a claim may be more likely to be impaired, and thus benefit more from restructuring, for

a worse cash-flow distribution. Condition (21) captures the extreme version of this effect

where bad news about the underlying state ω and fundamental value of the firm can be good

news about the value of a restructured claim. In this instance the equilibrium strategies

mimic the pure and mixed-strategy equilibria already discussed, so long as we switch the

order of the signals s = L and s = H.

4. Primary Market and Optimal Capital Structure

The price that initial creditors are willing to pay for claim k in the primary market is the

expected value of the claim in the secondary market equilibrium (whether it faces trade

with or without restructuring, or no trade at all) minus the adverse selection cost in the

secondary market (which is equal to the distressed investor’s trading gain (14)) minus the

expected carry cost:

P (k) =
µH(k) + µL(k) + ∆(k)

2
−

expected adverse selection cost︷ ︸︸ ︷
ψ(1− ψ) (γH − γL) ℓ(k)

(2σ − 1) [µH(k)− µL(k)] + ∆(k)

2

− [γHψ + γL(1− ψ)] [1− ℓ(k)]
µH(k) + µL(k) + ∆(k)

2︸ ︷︷ ︸
expected carry cost

.

(22)

Recall that initially, creditors are identical and receive liquidity shocks only after the pri-

mary market is closed. Consequently, unlike in (10), the expected carry cost in (22) includes

multiplier E [γ] = γHψ+ γL(1− ψ) capturing the ex-ante probability of being affected by a

liquidity shock.

The firm is interested in maximizing its ex-ante value, and thus seeks a capital structure
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{Dk}Kk=1 that maximizes the sum of primary market values of all claims
∑

k P (k). The firm

must, thus, partition cash flow X into debt claims to balance the benefits of restructuring

with both the adverse selection and carry costs faced by initial creditors. The firm is only

interested in the valuation of creditors as they are the only ones active in the primary

market, with the profits of distressed investors being, effectively, a transfer away from the

firm.

4.1 Optimal Speculative Capital Structure

To illustrate the firm’s capital structure choice, consider a marginal debt claim with the

sufficiently small face value ε that moves the combined face value of all weakly more senior

claims from D to D + ε. Formally, it is a debt claim of face value ε that is junior to

debt claims with a cumulative amount D. This claim is, effectively, ε units of an Arrow-

Debreu security that the firm’s cash flow X exceeds D. Denote by IS(D) the information

sensitivity of this marginal claim scaled up by the degree of adverse selection σ of the

Distressed Investor:

IS(D)
def
= lim

ε→0

[
(2σ − 1) · (µH − µL)

µH + µL

]
=

(2σ − 1) · (FL(D)− FH(D))

2− FL(D)− FH(D)
. (23)

Combining (16) and (23), it is optimal for the creditor to sell his marginal claim D in

a speculative equilibrium if and only if his carry shock δ is sufficiently high relative to the

information sensitivity of the claim:

δS = C · IS(D) ≤ δ ⇔ IS(D) ≤ δ

C
,

where, for notational convenience, we use the supply shock constant

C
def
=

var(γ)

E [γ]
=
ψ(1− ψ)(γH − γL)

γHψ + γL(1− ψ)
. (24)

If FH(x) dominates FL(x) in the hazard rate order, then information sensitivity IS(D)

is monotonically increasing in D – more junior claims are more informationally sensitive –

a standard result in the capital structure literature. This, in turn, implies that there is a

ranking by which more junior marginal claims are less liquid and sold less often.

Figure 8 illustrates information sensitivity IS(D) as a function of D. If δ follows a
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Figure 7: Parameters: σ = 1, fL(x) = 1, fH(x) = 2x, x ∈ [0, 1], δ/C ∈
{0.075, 0.15, 0.225, 0.3}. Resulting information sensitivity IS(D) = D

D+2
.

discrete distribution, e.g., takes one of J values, then there are J thresholds Tj, each defined

by a solution to IS(Tj) = δj/C. If a creditor faces a carry shock δj, and is endowed with

a collection of marginal claims, then he sells only those, for which information sensitivity

IS(D) is below his carry cost δj/C, i.e., he sells all claims D < Tj. This presents a

mapping from carry cost shocks δj to cumulative debt face value Tj that is optimal to sell

in equilibrium. It turns out this is sufficient to obtain the optimal capital structure in a

speculative equilibrium.

Lemma 4 (Speculative equilibrium capital structure). Suppose FH(x) dominates FL(x) in

the hazard rate order. Then an optimal capital structure in the speculative equilibrium is

given by debt levels Tj, where Tj solves

IS(Tj) =
δj
C
, j = 1, . . . , J. (25)

Lemma 4 shows that it is, effectively, without loss to pool marginal claims into tranches,

such that claim j is determined by face values D ∈ [Tj−1, Tj], where T0 = 0 since these

claims are all sold by creditors in the event that δ ≥ δj. Such a claim, corresponding to the

union of marginal claims D ∈ [Tj−1, Tj], represents a debt contract that is junior to face

value Tj−1 and is senior to face value Tj.Lemma 4 pins down the optimal capital structure in

the speculative equilibrium, showing that the linear programming capital structure analysis

of Friewald et al. (2016) is, essentially, an Arrow-Debreu analysis once we account for the
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illiquidity arising in equilibrium in the secondary market. The hazard rate ranking of

distributions FL(·) and FH(·) ensures that this pooling of marginal claims results in more

senior claims being less informationally sensitive and, consequently, more liquid. It is also

worth mentioning that (??) calculated at Tj is equivalent to the first-order condition for

the optimal choice of the face value of the senior debt tranche.

4.2 Optimal Capital Structure under Monotone Information Sen-

sitivity

We can now consider the impact of the restructuring value-added on the firm’s capital

structure. Consider, again, a marginal claim with a sufficiently small face value ε that

moves the combined face value of all weakly more senior claims from D to D + ε. If

x ∈ [D,D + ε], then this is the impaired claim and its shareholders receive an additional

value v(D) in restructuring. Since the restructuring outcome takes place whenever the

distressed investor accumulates sufficient claims, and he does so only when his signal is

high, the information sensitivity of the marginal claim in a restructuring equilibrium equals

ISR(D) = lim
ε→0

[
(2σ − 1) · (µH − µL) + σ · νH + (1− σ) · νL

µH + µL + σ · νH + (1− σ) · νL

]
=

(2σ − 1) · (FL(D)− FH(D)) + v(D) · [σfH(D) + (1− σ)fL(D)]

2− FL(D)− FH(D) + v(D) · [σfH(D) + (1− σ)fL(D)]
. (26)

Figure 8 illustrates the marginal information sensitivity ISR(D) under restructuring,

highlighting that it is always higher than the marginal information sensitivity IS(D) with-

out restructuring. It follows from (18) that the marginal claim will be sold by the creditor

if and only if his carry shock δ exceeds the informatmation sensitivity ISR(D), scaled by

the carry shock constant:

δR = C · ISR(D) ≤ δ ⇔ ISR(D) ≤ δ

C
.

To allow restructuring to take place, it is necessary that such claim is sufficiently liquid for

the Distressed Investor to accumulate an active stake, i.e. θH = (γH−γL) ·(1−G(δR)) ≥ θ∗.

Consequently, there exists a threshold value δ∗ such that θH ≥ θ∗ if and only if δR ≤ δ∗.

The following lemma shows that an optimal capital structure chosen by the firm always

restructures the firm in cash flow states X for which ISR(X) ≤ δ∗/C.
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Figure 8: Parameters: σ = 1, fL(x) = 1, fH(x) = 2x, x ∈ [0, 1], δ/C ∈
{0.075, 0.15, 0.225, 0.3}, α = 0.7, v(x) = α · x(1 − x). Resulting information sensitivity
IS(D) = D

D+2
, ISR(D) = D+2α·D2

D+2+α·D2 .

Lemma 5 (Dominant restructuring). Any ex-ante optimal capital structure must allow a

restructuring equilibrium for all cash flow states X such that ISR(X) ≤ δ∗/C.

The intuition behind Lemma 5 is as follows. Consider an arbitrary capital structure

chosen by the firm. If a given claim [Tk, Tk+1] is not restructured, i.e., it is traded only

in the speculative equilibrium, then it follows from Section 4.1 that it can be split into a

continuum of marginal claims all traded independently by initial creditors. If there exists

a marginal claim D ∈ [Tk, Tk+1] such that ISR(D) ≤ δ∗/C, then initial creditors would

prefer to trade it in a restructurng equilibrium as it features a higher price, despite having

endogenously lower liquidity. Consequently, if a marginal claim ISR(D) ≤ δ∗/C, then it

is either part of a bigger restructured claim, or initial creditors would prefer that it was

trading intependently. While this intuition applies to marginal claims, such restructured

marginal claims can be pooled into larger restructured pools featuring the same liqiuidity,

thus producing a strictly positive profit for the firm when it issues claims at t = 1.

Lemma 5 is a starting point for the analysis of the optimal capital structure. It highlights

that the shape of the marginal information sensitivity is critical for the optimal capital

structure, yet we see from (26) that it is determined jointly by the distributions Fω(x) and

the restructuring value-added v(x). In what follows, we consider sufficient conditions for

monotonicity of ISR(D) which ensure a particularly simple capital structure: claims that
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are sufficiently senior will admit restructuring while all more junior claims. will be traded

only in a speculative equilibrium.

Proposition 6 (Capital structure under restructuring). Suppose that δ takes one value,

and that fH(x)
fL(x)

and v(x) · σ·fH(x)+(1−σ)·fL(x)
1−FH(x)

are both increasing in x. Then there exists an

optimal capital structure featuring no more than 2 · J for which there exists a central claim

k∗ such that all claims k ≤ k∗ can be traded in a restructuring equilibriu, while all claims

k > k∗ can be traded only in a speculative equilibrium.

Under the conditions of Proposition 6, both the hold-out illiquidity and adverse selec-

tion illiquidity of a marginal claim are increasing in D. We if we take a debt claim k∗

containing the marginal claim T ∗
R for which ISR(T ∗

R) = δ∗/C, i.e., T ∗
R ∈ [Tk∗ , Tk∗+1], then

all claims junior to k∗ will feature ISR(D) < δ∗/C and, following Lemma 5, will have to

be restructured. Conversely, since ISR(D) > δ∗/C for all D > Tk∗+1 ≥ T ∗
R, then, due to

monotonicity of ISR(D), there does not exist a pool of claims junior to k∗ which can have

sufficient liquidity to admit a restructuring equilibrium.

Claims junior to k∗ are traded in a speculative equilibrium with their liquidity determined

by the marginal information sensitivity, just as in Lemma 4. For claims senior to k∗, their

liquidity is determined by the marginal information sensitivity under restructuring ISR(D).

Claim k∗, however, is special in that it is determined by an active trade-off between the

value added in restructuring and the reduction in liquidity as we expand the size of this

claim.

5. The Hold-out Problem and the Market Maker

In this section, we show that the presence of the classic Kyle (1985) dealer/market maker in

the model exacerbates the hold-out problem of Grossman and Hart (1980) in the secondary

market and leads to inefficient speculative equilibria in many situations. We show that the

practical inability of the market maker to sell more debt claims to the distressed investor

than it receives from impatient initial creditors can, to a large extent, eliminate hold-out-

related inefficiencies and induce welfare-maximizing restructuring equilibria.
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5.1 Constrained market maker

The Kyle (1985) market makes can always satisfy the distressed investor’s demand, even

when selling by impatient creditors is limited. Consider, instead, a constrained market

maker, who is unable to fully satisfy the investor’s demand in claim k if its buy order θk is

below the creditors’ sale order uk. Recall from section 3 that in any equilibrium for a liquid

claim k, the market maker faces three possible total orders {zLk , zIk, zHk }, two of which (zLk
and zIk) are negative and one of which (zHk ) is equal to uH,k − 2uL,k = (γH − 2γL)ℓ(k). This

total order is negative when γH < 2γL. In this case, the market maker always has enough

claims to satisfy the investor’s demand, and the outcome is the same as in the main model.

Now, consider the alternative scenario, γH > 2γL. Let claim k be such that, in the

presence of the Kyle (1985) market maker, the restructuring equilibrium in the secondary

market is not sustained due to the hold-out problem. Assume that with the constrained

market maker, such a restructuring equilibrium can be sustained, and the liquidity of the

claim is given by ℓR(k) ≥ θ∗

γH−γL
. In this equilibrium, the market maker is no longer able to

provide the investor with at least θ∗ claims when the sell order by creditors is γLℓ
R(k) < θ∗

and the investor submits a positive buy order θH . This implies that the likelihood that

the distressed investor restructures the firm in bankruptcy and generates value-added is ψ:

the likelihood of the high liquidity state γH , in which the sell order by creditors is large.

The lowered expected restructuring value-added mitigates impatient creditors’ incentives to

hold out on selling their claims in the secondary market and can indeed sustain the assumed

welfare-improving restructuring equilibrium, even though the restructuring outcome is not

guaranteed anymore.

Next, continue assuming that γH > 2γL and liquidity ℓR(k) > θ∗

γH−γL
is such that the

market maker is unable to provide the distressed investor with θ∗ claims in the low liquidity

state γL. Further, suppose that liquidity ℓI(k): ℓR(k) > ℓI(k) = θ∗

γH−γL
is such that the

market maker is always able to provide the investor with θ∗ claims. In this case, an addi-

tional assumption that initial creditors are small but not atomistic, which makes them price

shifters, can induce a mixed-strategy restructuring equilibrium in the secondary market. In

it, the previously contrarian creditors, who were reluctant to sell in the presence of the Kyle

(1985) market maker, mix their trading strategies (between selling and not) with just the

right probability so that the best response of the investor is to demand and receive exactly

θ∗ claims if the state of the firm is ω = H.

As a result, perhaps counterintuitively, the presence of a constrained market maker can

help mitigate the hold-out problem and induce restructuring equilibria for the firm’s claims
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in many situations. This logic is formalized in Proposition 6.

Proposition 6 (Constrained market maker). Assume that the market maker is constrained.

If γH < 2γL then the constraint is slack, and the outcome of the main model obtains. If

γH > 2γL, then:

1. If claim k’s liquidity in the presence of the Kyle market maker, ℓR,Kyle(k) < θ∗

γH−γL
, is

insufficient to achieve a restructuring equilibrium, and if its liquidity in the presence

of the constrained market maker, ℓR,constr ≥ θ∗

γH−γL
, is sufficiently high, then the ex-

pected restructuring value-added in the latter case is ∆constr(k) = ψ∆Kyle(k), and the

restructuring equilibrium only leads to restructuring in the high liquidity state γH .

2. If, additionally, initial creditors can shift prices then in the presence of the constrained

market maker there is the restructuring equilibrium which always leads to restructur-

ing, in which claim k’s liquidity is ℓI,constr = θ∗

γH−γL
and contrarian creditors sell their

claims or retain them probabilistically. Creditors with higher carry costs continue to

sell with certainty.

6. Implications for the Bankruptcy Code

Our model predicts that it may be optimal to deviate from the Absolute Priority Rule

in bankruptcy restructurings to support ex-post liquidity in secondary markets. Consider

the result of Proposition 6 in which the firm optimally issues senior debt [0, DR] that is

restructured in equilibrium whenever it is impaired, i.e., when x ≤ DR. The choice of

face value DR is pinned down by the aggregate liquidity constraint δR = δ and cannot be

expanded further while preserving claim liquidity. The reason is that if a claim is impaired

in the event that x ≈ DR, then it receives the entire restructuring value-added v(DR),

leading initial creditors to hold out on selling their claims. If a bankruptcy court could

redistribute fraction α of restructuring value-added v(DR) to junior claims while preserving

their liquidity, this would increase the value of these junior claims without reducing the

overall firm value. At the same time, if the impaired senior claim only receives 1−α of the

restructuring gain v(DR), then it may be possible to increase its face value to D̂R > DR.

This leads to an increase in the post-bankruptcy firm value in impaired cash flow states

x ∈ [0, D̂R] for which restructuring is feasible, thus increasing the expected payoff to initial

creditors and, by extention, the ex-ante firm value. These results are intriguing, as they rest
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upon the interplay of secondary market liquidity and the firm choosing its capital structure

optimally.

Corollary 1. Suppose the assumptions of Proposition 6 hold and DS > DR. Then it is

strictly beneficial to violate the Absolute Priority Rule for cash flows x ∈ [DR, DR + ε], for

some ε sufficiently low, in favor of junior claims.

The behavior described by Corollary 1 is quite realistic as it affects cash flow states X

which are most likely to be disputed in bankruptcy between senior and junior creditors. If a

bankruptcy court faces uncertainty in valuation of X in period t = 3, then senior claimants

would argue they are the impaired class, i.e., X < DR, while junior creditors would argue

the opposite, i.e., X ≥ DR. For this reason, the realizations of X that are close to face

value DR may result in greatest uncertainty from the court’s perspective and may lead to

a split of overall surplus among senior and junior creditors. Our model predicts that such

deviations from the APR may, surprisingly, be efficient in letting the distressed investor

accumulate sufficient control stakes in claims that benefit the most from restructuring to

begin with.

Similarly, some of the legal debate around the specifics of Chapter 11 of the U.S.

Bankruptcy Code governing restructurings has been around the value basis used to locate

the impaired class of claims. One side of the argument claims that it is the pre-restructuring

value that should be used to determine the impaired claim. Another side of the argument

claims that the impaired claim should instead be determined by the post-restructuring value

agreed upon in court; this claim would then be responsible for making whole all more senior

claimants that would not have been paid in full in the absence of restructuring. On the

fundamental level, this argument, yet again, boils down to splitting value-added v(x) among

claimants, with the additional detail that in the second argument, the impaired claim is

likely to move from more senior to more junior (and hence less liquid) claims. As a result,

we expect Corrolary 1 to broadly apply to this discussion.

7. Conclusion

We examine liquidity of corporate debt and capital structure of the firm run by inefficient

management in the presence of a distressed investor in the secondary debt market. In

addition to having superior information about the firm’s future cash flows, the distressed

investor can install a more efficient management and restructure the firm in bankruptcy.
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An unexpected arrival of the investor negatively impacts liquidity of existing debt claims.

However, liquidity is more nuanced when firms choose their capital structure in expectation

of the distressed investor. In many cases, optimally issued senior claims are liquid, and

their impairment leads to efficient restructuring outcomes. However, if value-added in

restructuring is sufficiently high in deep default states, liquidity of senior claims can be low

– sometimes lower than that of more junior claims – and their impairment may not lead

to a restructuring. We show that reasonable adjustments to assumptions about the classic

Kyle (1985) market maker, as well as the choice of the optimal capital structure by firm

owners largely eliminates claims with extreme illiquidity owing to the hold-out problem.

We also derive testable implications and examine the impact of various Bankruptcy Code

provisions on liquidity and capital structure of the firm.

Beyond the distressed investment setting, modifications of our model can be used to

study other settings in which investors can create value in a firm unconditionally, e.g.,

shareholder activism, or conditionally on an event related to the firm’s fundamentals, e.g.,

violations of leverage ratio or interest coverage ratio covenants.
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Appendix.

The proofs are currently being revised to reflect the more general results, formulations, and

simplified notation of this preliminary draft. Please reach out to the authors if you are

interested in specific details or comments about the technical proofs.

A.1 Proof of Propositions 1 and 2

The equilibrium construction and verification follows the main text. Equilibrium unique-

ness remains to be shown. Take any claim k. It follows from equilibrium construction that

there cannot be two pure strategy equilibria with the same restructuring outcome upon

bankruptcy. We are left to show that there cannot be two pure strategy equilibria featuring

different restructuring outcomes. Suppose that equilibrium (θ, δ̄, p(·)) features a restructur-

ing upon bankruptcy, while equilibrium (θ′, δ̄′, p′(·)) features no restructuring. To achieve

these outcomes, the first equilibrium must be the higher-liquidity one, while the second

one must be the lower-liquidity one. However, note that in expectation of value added

from a restructuring, PBs will trade (weakly) more conservatively in the first equilibrium:

∆(k) > ∆′(k), so δ > δ
′
. This contradicts the assumption about the ranking of these

equilibria in terms of their restructuring outcomes and completes the proof of uniqueness.

A.2 Mixed Strategy Equilibrium

For r ∈ {c, x} denote DI’s expected values conditional on signals s = s and s = s:

vr = (1− σ) · µr + σ · µ
r
, vr = σ · µr + (1− σ) · µ

r
. (A1)

The following conditions must be satisfied: vc ≤ vc, vc ≤ vx, vc ≤ vx.

Suppose DI purchases quantity θ < θ∗ of the asset with certainty. In this case the market

maker does not expect restructuring and the unique equilibrium is one derived in Section

3.4. Alternatively, suppose DI purchases the same quantity θ ≥ θ∗ with certainty. Then

the market maker prices the asset according to
vx+vx

2
. Two cases are possible in this case:

(i) Fundamental trade: vx ≤ vx. DI has an incentive to deviate from purchasing the

asset upon observing signal s = s. This results in probabilistic trade in which DI,

upon observing signal s = s, submits order θ ≥ θ∗ with probability α and order θ ≤ 0
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with probability 1− α.

(ii) Impairment trade: vx ≥ vx. DI has an incentive to deviate from purchasing the asset

upon observing signal s = s. This results in probabilistic trade in which DI, upon

observing signal s = s, submits order θ ≥ θ∗ with probability α and order θ ≤ 0 with

probability 1− α.

A.2.1 Mixed Strategy Trade under Signal s = s: vx ≤ vx

Suppose upon observing signal s = s DI submits order θ with probability 1 − α and

θ = θ+u−u ≥ θ∗ with probability α. If θ ≥ θ∗ then the firm is restructured with certainty

in equilibrium and MM’s quoted prices reflect that. Since vx ≥ vx, DI would then prefer

to short the asset upon observing signal s = s, implying that, in equilibrium, it must be

the case that θ < θ∗. Similarly, if θ + u − u < θ∗, then the firm is not restructured with

certainty. It then implies that DI strictly prefers to sell the asset upon observing signal

s = s, i.e., α = 0. Consequently, the equilibrium with probabilistic trading in state s = s

satisfies

θ < θ∗ ≤ θ + u− u = θ. (A2)

Equation (A2) implies that the firm is not restructured if DI submits order θ and is restruc-

tured if DI submits order θ. There are three possible order flows observed by the market

maker.

(i) Low demand: z = zL
def
= θ − u. PBs submit sell order u, DI submits buy order θ.

Total demand is z = θ−u. Order flow z reveal low demand θ which is only consistent

with s = s. This implies

P
(
s = s | z = zL

)
= 0.

Low demand reveals both DI’s signal s = s and order θ = θ < θ∗. The latter implies

the firm is not restructured in equilibrium. MM then quotes the price

p
(
z = zL

)
= vc.

(ii) High demand: z = zH
def
= θ − u = θ + u − 2 · u. PBs submit sell order u, DI

submits buy order θ = θ + u − u. Total demand is z = θ + u − 2 · u. While this

order flow perfectly reveals DI’s demand θ, this demand is consistent with both signal
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realizations s ∈ {s, s}. MM’s posterior is about signal s is derived by Bayes rule:

P
(
s = s | z = zH = θ − u

)
=

P
(
s = s, θ = θ

)
P
(
s = s, θ = θ

)
+ P

(
s = s, θ = θ

)
=

P
(
θ = θ | s = s

)
· P(s = s)

P
(
θk = θ | s = s

)
· P(s = s) + P

(
θ = θ | s = s

)
· P(s = s)

=
1
2

1
2
+ α · 1

2

=
1

1 + α
.

Observing order θ = θ, the market maker expects restructuring to occur, but has

residual uncertainty about DI’s signal s. MM’s break-even price is then given by

p
(
z = zH

)
=

1

1 + α
· vx +

α

1 + α
· vx

Since vx ≥ vx, price p
(
z = zH

)
is decreasing in α.

(iii) Intermediate demand: z = zI
def
= θ − u. This order flow is consistent with two

possibilities.

– PBs submit sell order u, DI submits buy order θ. Total demand is z = θ − u.

– PBs submit sell order u, DI submits buy order θ = θ + u− u. Total demand is

z = θ − u = θ − u.

MM’s belief about DI’s signal s is

P
(
s = s | z = zI = θ − u

)
=

P(s = s, z = θ − u)

P(z = θ − u)

=
P(u = u | s = s) · P(s = s)

P(u = u | s = s) · P(s = s) + P(z = θ − u | s = s) · P(s = s)

=
ψ · 1

2

ψ · 1
2
+
[
P(u = u, θ = θ | s = s) + P

(
u = u, θ = θ | s = s

)]
· 1
2

=
ψ

ψ + P(u = u) · P(θ = θ | s = s) + P(u = u) · P
(
θ = θ | s = s

)
=

ψ

ψ + (1− ψ) · (1− α) + ψ · α
=

ψ

1 + α · (2ψ − 1)
.

If s = s and θ = θ ≥ θ∗, implying that the firm is restructured. If s = s then

θ = θ ≥ θ∗ with probability α and θ = θ < θ∗ with probability 1− α. Consequently,
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if s = s the firm is restructured with conditional probability α and not restructured

with conditional probability 1− α. Consequently, the market maker’s price is

p
(
z = zI

)
= P(s = s | z = θ − u) · vx + P

(
s = s, θ = θ | z = θ − u

)
· vx

+ P(s = s, θ = θ | z = θ − u) · vc

=
ψ

1 + α · (2ψ − 1)
· vx + α ·

(
1− ψ

1 + α · (2ψ − 1)

)
· vx

+ (1− α) ·
(
1− ψ

1 + α · (2ψ − 1)

)
· vc.

The price is increasing is demand. It is clear that p(zL) < p(zI). The comparison of

p(zI) and p(zH) follows from

p(zH)− p(zI) =
1

1 + α
· vx +

α

1 + α
· vx −

ψ

1 + α · (2ψ − 1)
· vx

− α ·
(
1− ψ

1 + α · (2ψ − 1)

)
· vx − (1− α)

(
1− ψ

1 + α · (2ψ − 1)

)
· vc

≥ 1

1 + α
· vx +

α

1 + α
· vx −

ψ

1 + α · (2ψ − 1)
· vx −

(
1− ψ

1 + α · (2ψ − 1)

)
· vx

=

(
1

1 + α
− ψ

1 + α · (2ψ − 1)

)
· (vx − vx)

=
(1− α) · (1− ψ)

1 + α · (2ψ − 1)
· (vx − vx) > 0.

A.2.2 DI Demand Indifference in Signal s = s

Suppose s = s. DI needs to be indifferent between submitting order θ = θ < θ∗ and

θ = θ ≥ θ∗. We have two variables θ and α to solve a single indifference equation.

(i) Signal s = s, order θ = θ < θ. The two possible order flows are z = θ − u, which

occurs with probability 1− ψ, and z = θ − u, which occurs with probability ψ. The

expected price paid by DI trader in this case is (1 − ψ) · p
(
zI
)
+ ψ · p

(
zL

)
. The

intermediary’s total profit is

π(s, θ) = θ ·
[
vc − (1− ψ) · p

(
zI
)
− ψ · p

(
zL

)]
. (A3)

(ii) Signal s = s, order θ = θ. The two possible order flows are z = θ − u, which occurs
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with probability 1 − ψ, and z = θ − u = θ − u, which occurs with probability ψ.

The average price paid by DI trader in this case is (1− ψ) · p
(
zH

)
+ ψ · p

(
zI
)
. The

intermediary’s total profit is

πk
(
s, θ

)
= θ ·

[
vx − (1− ψ) · p

(
zH

)
− ψ · p

(
zI
)]

(A4)

DI indifference. DI’s indifference condition is then written as

θ ·
[
vc − (1− ψ) · p

(
zI
)
− ψ · p

(
zL

)]︸ ︷︷ ︸
short-sale profit

= θ ·
[
vx − (1− ψ) · p

(
zH

)
− ψ · p

(
zI
)]︸ ︷︷ ︸

restructuring profit

Masking the order from the market maker requires that θ = θ + u − u, meaning that the

above indifference constitutes an equation for θ:

θ ·
[
vc − (1− ψ) · p

(
zI
)
− ψ · p

(
zL

)]
= (θ + u− u) ·

[
vx − (1− ψ) · p

(
zH

)
− ψ · p

(
zI
)]

⇒ θ =
(u− u) ·

(
(1− ψ) · p

(
zH

)
+ ψ · p

(
zI
)
− vx

)
vx − vc + (1− ψ) · (p(zI)− p(zH)) + ψ · (p(zL)− p(zI))

The solution above depends on probability α that DI submits order θk ≥ θ upon observing

signal s = s. We need two conditions to be satisfied:

θ ≤ 0 and θ + u− u ≥ θ∗.

It follows from Bayes rule that vc < (1− ψ) · p(zI) + ψ · p(zL).

A.2.3 Mixed Strategy Trade under Signal s = s: vx ≥ vx

Denote by β the probability of a buy order θ = θ in state s = s.

A.2.4 PB’s Equilibrium Sale under Probabilistic Trading

Upon receiving a private liquidity shock, a primary buyer updates their belief about the

aggregate liquidity state via (??). PB’s probabity of a high demand from DI investor is

given by

P
PB

[
θ = θ

]
= P

PB

[
θ = θ | s = s

]
· P

PB
[s = s] + P

PB

[
θ = θ | s = s

]
· P

PB
[s = s] =

1 + α

2
.
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Conditional on the high liquidity state γ, i.e., large primary buyer supply u, MM’s expected

price is

p
(
z = zL

)
· P

PB
[θ = θ] + p

(
z = zI

)
· P

PB

[
θ = θ

]
= p

(
zL

)
· 1− α

2
+ p

(
zI
)
· 1 + α

2
.

Conditional on the low liquidity state γ, i.e., low primary buyer supply u, MM’s expected

price is

p
(
z = zI

)
· P

PB
[θ = θ] + p

(
z = zH

)
· P

PB

[
θ = θ

]
= p

(
zI
)
· 1− α

2
+ p

(
zH

)
· 1 + α

2
.

The expected price upon selling the claim in the market is

E
PB
[p | δ] =

[
p
(
zL

)
· 1− α

2
+ p

(
zI
)
· 1 + α

2

]
· γ · ψ
γ · ψ + γ · (1− ψ)

+

[
p
(
zI
)
· 1− α

2
+ p

(
zH

)
· 1 + α

2

]
·

γ · (1− ψ)

γ · ψ + γ · (1− ψ)

The expected value if the primary buyer retains the claim is

E
PB
[µ] = E

PB
[µx | s = s] · P

PB
[s = s] + E

PB

[
µx | s = s, θ = θ

]
· P

PB

[
s = s, θ = θ

]
+ E

PB
[µc | s = s, θ = θ] · P

PB
[s = s, θ = θ] .

Simplifying terms obtain

E
PB
[µ] = vx ·

1

2
+ vx ·

α

2
+ vc ·

1− α

2
.

Since vx ≥ vc, the expected claim value is increasing in α . A primary buyer with shock

δ > 0 chooses to sell the claim if

E
PB
[p | δ] ≥ E

PB
[µ]− δ · E

PB
[µc] ⇔ δj ≥ δα

def
=

E
PB
[µ]− E

PB
[p | δ]

E
PB
[µc]

.

It then follows that

u = γ · P
(
δ ≥ δα

)
, u = γ · P

(
δ ≥ δα

)
⇒ u− u =

(
γ − γ

)
· P

(
δ ≥ δα

)
.
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A.3 Proof of Lemma 4 (optimal speculative capital structure)

Define the value of the residual claim absent restructuring is

Nω(T )
def
=

∫ 1

x≥T
(x− T ) dFω(x). (A5)

The value of claim k in state ω absent restructuring is then equal to µω(k)
def
= Nω(Tk−1)−

Nω(Tk). It follows from (A5) that N ′
ω(T ) = Fω(T )− 1 < 0.

Denote by P S
1 ([0, T ]) the primary price of claim [0, T ] and P S

2 ([T, 1]) to be the primary

price of claim [T, 1]. The relevant case to consider is when senior claim P S
1 ([0, T ]) is suffi-

ciently liquid to be tradable, whereas the junior claim P S
2 ([T, 1]) is illiquid and non-tradable.

In this case, it follows from (22), where we set ∆(k) = 0 since we focus on the speculative

equilibrium outcome, that

P S
1 ([0, T ]) =

NH(0)−NH(T ) +NL(0)−NL(T )

2

− ψ(1− ψ)(γH − γL)

2
· (2σ − 1) · [NH(0)−NH(T )−NL(0) +NL(T )]︸ ︷︷ ︸

tradable debt illiquidity

,

P S
2 ([T, 1]) =

NH(T ) +NL(T )

2
− ψγH + (1− ψ)γL

2
· δ · [NL(T ) +NH(T )]︸ ︷︷ ︸

non tradable equity carry discount

.

Differentiating the sum of the two prices with respect to T yields the first order condition

for optimal face value T :

d

dT

[
P S([0, T ]) + P S([T, 1])

]
=
ψ(1− ψ)(γH − γL)

2
· (2σ − 1) · [N ′

H(T )−N ′
L(T )]

− ψγH + (1− ψ)γL
2

· δ · [N ′
L(T ) +N ′

H(T )]

∼−
[
ψ(1− ψ)(γH − γL)

ψγH + (1− ψ)γL
· (2σ − 1) · N

′
H(T )−N ′

L(T )

N ′
H(T ) +N ′

L(T )
− δ

]
∼−

[
−ψ(1− ψ)(γH − γL)

ψγH + (1− ψ)γL
· (2σ − 1) · FH(T )− FL(T )

2− FH(T )− FL(T )
− δ

]
∼δ − ψ(1− ψ)(γH − γL)

ψγH + (1− ψ)γL
· (2σ − 1) · FL(T )− FH(T )

2− FL(T )− FH(T )
(A6)
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Since FH(x) dominates FL(x) in hazard rate sense, it follows that FL(x)−FH(x)
2−FL(x)−FH(x)

is monoton-

ically increasing in x, implying a unique solution to (A6), which we can denote by DS. It

follows from (A6) That the first oirder condition is satisfied exactly at the marginal claim

DS, with all claims senior to DS being liquid and all claims junior to DS being illiquid.

A.4 Proof of Proposition 6

The expected claim price E
C
[p|δ] in (9) is independent of δ and is only a function of claim

values µω and value-added ∆. This implies that initial creditors benefit from the possibility

of restructuring even if it is accompanied by lower claim liquidity as the latter is the result

of their optimal choice of not selling at the higher price. Consequently, initial creditors

always prefer higher restructuring potential ∆ to lower liquidity ℓ. This observation holds

true for an arbitrary distribution of shocks δ since (9) is independent of δ.

The above argument shows that initial creditors and, consequently, the firm wishes to

prioritize restructuring potential over speculative liquidity. In order for restructuring to be

feasible, it must be the case that δR < δ, where δR is given by (18) and δ is the single

possible realization of the carry shock.

Define the restructuring value-added to claims junior to T in state ω by

Vω(T )
def
=

∫ 1

x≥T
v(x) · fω(x) dx. (A7)

Under this notation, the value added from restructuring in state ω, as defined by (2) can

then be expressed as

νω(k)
def
= Vω(Tk−1)− Vω(Tk).

The expected value added ∆(k) from restructuring claim k is given by (5) as

∆(k)
def
= E [νω(k) | s = 1] = E [νH(k) · 1 {ω = H} | s = H] + E [νL(k) · 1 {ω = L} | s = L]

= σ · νH(k) + (1− σ) · νL(k).

The restructuring constraint δR < δ can be written as

δR =
ψ(1− ψ)(γH − γL)

ψγH + (1− ψ)γL
· (2σ − 1) · (µH − µL) + σ · νH + (1− σ) · νL

µH + µL + σ · νH + (1− σ) · νL
< δ,
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which can be simplified to a linear constraint

C · [(2σ − 1) · (µH − µL) + σ · νH + (1− σ) · νL] < δ · (µH + µL + σ · νH + (1− σ) · νL) ,

where C was defined in (24). Collect the terms to obtain

µH ·
(
δ

C
− (2σ − 1)

)
+ µL ·

(
δ

C
+ (2σ − 1)

)
≥ [σ · νH + (1− σ) · νL] ·

(
1− δ

C

)
. (A8)

The restructuring liquidity constraint (A8) can then be expressed as

[NH(Tk)−NH(Tk+1)] ·
(
δ

C
− (2σ − 1)

)
+ [NL(Tk)−NL(Tk+1)] ·

(
δ

C
+ (2σ − 1)

)
≥ (σ · [VH(Tk)− VH(Tk+1)] + (1− σ) · [VL(Tk)− VL(Tk+1)]) ·

(
1− δ

C

)
.

(A9)

Suppose inequality (A9) is satisfied with equality. The following explores the implications

of a reduction of Tk and increase in Tk+1.

(i) A reduction in Tk weakens (A8) if the left hand side decreases faster than the right

hand side:

∂

∂Tk
NH(Tk) ·

(
δ

C
− (2σ − 1)

)
+

∂

∂Tk
NL(Tk) ·

(
δ

C
+ (2σ − 1)

)
<

[
σ · ∂

∂Tk
VH(Tk) + (1− σ) · ∂

∂Tk
VL(Tk)

]
·
(
1− δ

C

)
Substituting the derivatives, obtain

− [1− FH(Tk)] ·
(
δ

C
− (2σ − 1)

)
− [1− FL(Tk)] ·

(
δ

C
+ (2σ − 1)

)
< [−σ · v(Tk) · FH(Tk)− (1− σ) · v(Tk) · FL(Tk)] ·

(
1− δ

C

)
Simplifying further, obtain

[1− FH(Tk)] ·
(
δ

C
− (2σ − 1)

)
+ [1− FL(Tk)] ·

(
δ

C
+ (2σ − 1)

)
>v(Tk) · [σ · FH(Tk) + (1− σ) · FL(Tk)] ·

(
1− δ

C

) (A10)
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(ii) An increase in Tk+1 weakens (A8) if the right hand side increases slower than the left

hand side:

− ∂

∂Tk+1

NH(Tk+1) ·
(
δ

C
− (2σ − 1)

)
+

∂

∂Tk+1

NL(Tk+1) ·
(
δ

C
+ (2σ − 1)

)
>−

[
σ · ∂

∂Tk+1

VH(Tk+1)− (1− σ) · ∂

∂Tk+1

VL(Tk+1)

]
·
(
1− δ

C

)
Similar to the previous case, simplify terms to obtain

[1− FH(Tk+1)] ·
(
δ

C
− (2σ − 1)

)
+ [1− FL(Tk+1)] ·

(
δ

C
+ (2σ − 1)

)
>v(Tk+1) · [σ · FH(Tk+1) + (1− σ) · FL(Tk+1)] ·

(
1− δ

C

)
.

(A11)

Define G(T ) to be the marginal effect on security liquidity at T :

G(T )
def
= [1− FH(T )] ·

(
δ

C
− (2σ − 1)

)
+ [1− FL(T )] ·

(
δ

C
+ (2σ − 1)

)
− v(T ) · [σ · fH(T ) + (1− σ) · fL(T )] ·

(
1− δ

C

) (A12)

Inequality (A10) shows that a claim [Tk, Tk+1] that admits restructuring can be expanded

downward so long as G(Tk) > 0. Similarly, inequality (A11) shows that a claim [Tk, Tk+1]

that admits restructuring can be expanded downward so long as G(Tk+1) > 0. In what

follows, we consider sufficient conditions for G(T ) to cross 0 once from above.

Note that

G(T ) ∼ δ

C
− (2σ − 1) +

1− FL(T )

1− FH(T )
·
(
δ

C
+ (2σ − 1)

)
− v(T ) · σ · fH(T ) + (1− σ) · fL(T )

1− FH(T )
·
(
1− δ

C

)
.

Since fH(x)/fL(x) is increasing in x, it follows that
1−FL(T )
1−FH(T )

is decreasing in T . Consequently,

if v(T )· σ·fH(T )+(1−σ)·fL(T )
1−FH(T )

is increasing in T , then G(T )
1−FH(T )

is decreasing in T , implying that it

only crosses 0 once. Consequently, under the conditions of Proposition 6, the restructuring

claim has to be of the form [0, DR]. Moreover, as the initial creditors wish to maximize

restructurings, the face value DR is chosen such that the liquidity constraint δR = δ is

binding.
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The residual cash flow [DR, x̄] cannot be restructured, and thus follows the marginal claim

analysis of Lemma 4, which only focuses on the liquidity of marginal claims. Consequently,

if DS > DR in Lemma 4, then the optimal capital structure takes the form of senior

restructured debt DR, junior liquid, but not-restructured debt DS − DR, and then the

remaining mezzanine debt x̄−DS being illiquid.
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