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Abstract

We develop a dynamic theory of debt priority that trades off ex ante dilution protection
against ex post efficiency in distress. Seniority protects legacy creditors from dilution but
fragments control in default. When senior creditors are impaired, their capped upside biases
them toward liquidation; when they are fully repaid and junior creditors are impaired, no
offsetting continuation bias arises. Holding total face fixed, priority refinement weakly expands
inefficient liquidation. Safe seniority disciplines dilution without distorting resolution, whereas
beyond the safe region, additional dilution protection may come at the cost of distorted distress

control. Efficient priority structures may remain coarse.
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1 Introduction

Corporate debt contracts assign priority over cash flows and shape who controls key decisions in
distress. Priority can take many forms, including security interests, contractual subordination,
and covenants restricting the issuer’s ability to create new claims of equal or higher rank. These
arrangements are central to corporate debt markets because they protect existing creditors during
ongoing financing while also allocating influence over resolution decisions when the firm approaches
default. This paper studies the trade-off between these two roles of priority.

The force favoring stronger priority protection is debt dilution. By issuing new debt pari passu
with outstanding claims, shareholders can dilute legacy creditors and capture the resulting value
transfer. Priority can serve as a commitment device against this dilution by requiring subsequent
borrowing to rank below protected claims. Taken to its logical extreme, this reasoning predicts a
finely layered priority ladder that protects each issuance vintage from future borrowing. Yet firms
often concentrate their borrowing in a small number of debt types, and observed priority structures
remain much coarser than such an issue-by-issue ladder (Colla et al., 2013; Badoer et al., 2020).

What limits the use of priority protection? Owur answer is that priority also shapes control
in distress. Refining the priority ladder divides a previously unified creditor class into separately
ranked claims that can become pivotal in different default states. When a senior class is pivotal,
its payoff is capped at its own face value, so it captures less of the upside from continuation
than a unified creditor class while remaining exposed to downside risk. Senior creditors may
therefore prefer liquidation even when continuation is efficient, reflecting the familiar senior-creditor
liquidation bias emphasized in the bankruptcy literature (Jackson, 1986). But this bias alone does
not imply that priority refinement increases liquidation: if junior-pivotal states instead shifted
decisions toward continuation relative to the unified-creditor benchmark, the two effects could
offset.

We show that no such offset arises. When senior claims are fully repaid from contemporaneous
cash and the junior class is pivotal, the junior class follows exactly the same liquidation rule as a
unified creditor class with the same total face. Priority refinement therefore has a one-sided effect
on distress resolution: it can introduce senior-pivotal states in which liquidation occurs even though

a unified creditor class would continue, without creating junior-pivotal states in which the unified



class would liquidate but the junior class would continue. This non-offsetting asymmetry turns
the familiar senior-creditor liquidation bias into a cost of ex ante priority design and generates the
paper’s central trade-off between dilution protection and fragmented control in distress.

We study this trade-off in a four-date model of financing and distress resolution. At ¢t = 0, the
firm finances an initial investment and chooses its initial priority structure. At ¢ = 1, it faces an
additional financing need and can issue new debt pari passu with legacy junior claims but junior to
protected senior claims. The firm may borrow beyond the financing need and distribute the residual
to shareholders, generating the debt-dilution incentive. At ¢t = 2, all outstanding debt matures, and
the firm either repays, refinancing against date-3 resources when feasible, or defaults. Following
default, cash-uncovered creditor classes choose between liquidation and continuation through a
maturity extension that preserves priority. Liquidation occurs if any participating class objects to
continuation. The initial priority structure therefore affects both interim dilution incentives and
the allocation of control in distress.

Results preview. We first characterize distress resolution for a fixed terminal debt structure.
Although every cash-uncovered creditor class can object to continuation, the outcome is determined
by the first such class. If this pivotal class prefers continuation, all more junior cash-uncovered
classes also weakly prefer continuation; if it objects, liquidation occurs. In the two-layer case,
junior-pivotal states reproduce the liquidation rule of a unified creditor class, whereas senior-pivotal
states can generate additional liquidation. It follows that, holding total promised repayment fixed,
splitting a unified class into senior and junior claims weakly expands the set of forced-default states
in which liquidation occurs. The increase is strict when the senior class liquidates in states in which
a unified creditor class would continue.

This logic extends beyond the two-layer case. Holding total promised repayment fixed, adding
priority layers weakly expands the set of forced-default states in which liquidation occurs by placing
control in the hands of more tightly capped creditor classes. Under the baseline objection rule, as
the priority ladder becomes arbitrarily fine, every forced default eventually results in liquidation.
Thus, the issue-by-issue priority ladder suggested by the dilution problem can make inefficient
liquidation pervasive in distress.

We next connect these fixed-face results to ex ante priority design. Under commitment, an

optimal financing policy can avoid priority fragmentation and payout-driven issuance by placing



date-0 and date-1 debt in a single pari passu class. Without commitment, issuing additional par:
passu debt can transfer value from legacy creditors to shareholders and induce borrowing beyond the
interim financing need. Protecting legacy claims with seniority reduces this dilution incentive, but
requires subsequent financing to rank below them and can therefore fragment control in distress.
When no interim financing is required, an all-senior structure can, under the conditions of the
model, implement the one-layer commitment benchmark. With positive interim financing needs,
optimal priority design must balance dilution protection against the resulting resolution cost.

The trade-off has a sharp boundary. Priority layers contained entirely within the portion of debt
always covered by contemporaneous cash never participate in distress resolution, so refining this
safe portion leaves the liquidation rule and aggregate debt value unchanged at a fixed total face. At
the same time, reallocating legacy debt from the junior class to safe seniority reduces the incentive
for dilutive interim issuance without creating an ex post control cost. Under regularity conditions,
an optimal structure can therefore be chosen to use all available safe seniority. Beyond the safe
region, further seniority may continue to reduce dilution and equilibrium total face, but it can also
create a direct control cost by making the senior class pivotal in distress. These results suggest
a simple design principle: safe repayment capacity can support fine priority protection without
fragmenting distress control, whereas extending priority protection into risky repayment capacity
creates a force toward coarser structures. The numerical analysis illustrates that partial seniority
can dominate both all-junior and all-senior debt. Over the reported financing-need domain, partial
seniority implements the commitment benchmark outside a single interior interval. Within that
interval, exact implementation fails and the optimal second-best policy switches from risky partial
seniority to the safe-capacity boundary as financing needs increase.

We then extend the analysis from firm-wide priority to collateral. Collateral gives a creditor
priority over a particular asset while leaving any deficiency claim to share pari passu with unsecured
debt. Under proportional payoffs and exclusive secured-creditor enforcement of the pledged asset,
introducing a secured layer weakly expands the set of states in which that asset is sold relative to
a unified creditor class with the same total face and resolution technology. Collateral also creates
an additional dilution channel: subsequent unsecured borrowing dilutes the secured creditor’s de-
ficiency recovery and reduces its payoff from continuation. When immediate priority recovery is

sufficiently attractive relative to expected continuation recovery, a large unsecured pool can induce



the secured creditor to enforce against the pledged asset even though a unified creditor class would
continue.

The model consequently yields empirical predictions for both priority design and distress out-
comes. Holding leverage and firm fundamentals fixed, finer priority partitions within the cash-
uncovered portion of the capital structure should be associated with more liquidation- and sale-
oriented resolutions. Stronger cash coverage should support finer protected structures without
distorting resolution, whereas weaker cash coverage should favor fewer or thicker priority classes
and greater use of pari passu debt. Finally, pledged-asset sales should be especially likely when im-
mediate collateral recovery is high relative to expected continuation recovery and a large unsecured
pool dilutes the secured creditor’s deficiency claim.

Literature. Our paper first contributes to the literature on debt priority, security, and control-
rights design. The classic anti-dilution rationale for priority is reflected in the “me-first” rule and
in bond covenants restricting subsequent financing (Fama and Miller, 1972; Smith and Warner,
1979). Existing theories show how secured debt and collateral can support investment and bor-
rowing capacity (Stulz and Johnson, 1985; Rampini and Viswanathan, 2010, 2013), while Hart and
Moore (1995) study how debt and seniority constrain management’s future financing and invest-
ment choices. Related incomplete-contracting theories examine how the allocation of control and
liquidation rights affects financing and investment (Aghion and Bolton, 1992; Hart and Moore,
1994, 1998).

More closely related, Gertner and Scharfstein (1991) study workouts with bank and public debt,
while Gennaioli and Rossi (2013) show how allocating control between concentrated and dispersed
debt classes can mitigate liquidation bias. Hackbarth and Mauer (2012) jointly characterize op-
timal capital and priority structures with multiple debt issues, and Donaldson et al. (2025) show
how collateral and covenants interact to generate multilayered debt structures. Related recent the-
ory studies creditor-on-creditor priority conflicts in distressed restructurings (Antill et al., 2025).
Closest to our dynamic analysis, Zhong (2021) endogenizes creditor dispersion in a rollover envi-
ronment, trading off stronger repayment incentives and pledgeability against coordination-driven
rollover risk. We instead endogenize the vertical priority partition among common-maturity claims
and isolate a governance cost of priority refinement. Our mechanism operates through the state-

dependent identity and payoff cap of the pivotal creditor class: holding total promised repayment



fixed, dividing a unified class into priority-ranked claims creates additional liquidation in senior-
pivotal states without changing the liquidation rule in junior-pivotal states. We extend this result
to arbitrary priority refinements and to collateral as asset-specific priority.

Our theory also speaks to empirical work on creditor control, debt structure, and distress reso-
lution. Creditor control rights activated through covenant violations or default affect investment,
financing, and governance (Gilson, 1990; Chava and Roberts, 2008; Roberts and Sufi, 2009; Nini
et al., 2012). Related work studies the role of liquidation values in renegotiation (Benmelech and
Bergman, 2008), debt ownership and trading in Chapter 11 (Ivashina et al., 2016), and covenant
complexity (Ivashina and Vallee, 2020). Evidence on debt structure documents variation in prior-
ity and security (Barclay and Smith, 1995; Rauh and Sufi, 2010), widespread debt specialization
(Colla et al., 2013), and greater priority spreading as credit quality deteriorates (Badoer et al.,
2020). Legal and empirical restructuring studies further document the growing influence of senior
secured creditors and the increasing use of sale-oriented resolutions (Baird and Rasmussen, 2002;
Ayotte and Morrison, 2009; Hotchkiss et al., 2023). We provide a mechanism linking ex ante prior-
ity design to the identity and incentives of the creditors who can block continuation. The collateral
extension further links secured-creditor control to partial asset sales and identifies dilution of the
secured creditor’s deficiency claim as an additional source of enforcement bias.

Finally, we build on the literature on dynamic leverage and debt dilution. Foundational work
studies debt overhang and the distortions created by debt structure and sequential financing (My-
ers, 1977; Bizer and DeMarzo, 1992; Bolton and Scharfstein, 1996; Brunnermeier and Oehmke,
2013; Diamond and He, 2014). More recent work formalizes the leverage-ratchet force arising from
shareholder—creditor conflicts in the absence of commitment (Admati et al., 2018; DeMarzo and
He, 2021). This literature typically takes contractual protections such as maturity, covenants, or
priority as given (e.g., Hu et al., 2025). We endogenize priority as a commitment device against
dilution. Protecting legacy claims can restrain overborrowing, but placing subsequent debt below
them fragments control in distress. Our analysis therefore connects dynamic dilution to distress
governance: the priority protection that disciplines future issuance can also increase inefficient

liquidation.



2 Baseline model

We consider a four-date environment ¢t = 0,1,2,3 designed to separate (i) interim financing in-
centives arising from the issuance of new claims at ¢t = 1 from (ii) creditor incentives in financial
distress governing continuation versus liquidation following default at ¢t = 2. All debt issued at
t =0 and t = 1 matures at £ = 2 and is structured into two priority layers: a senior tranche and a
junior tranche. At t = 2, the firm either repays its outstanding debt in full, possibly by refinancing
against ¢ = 3 resources, or defaults. Upon default, cash-uncovered creditor classes decide whether
to accept continuation through a maturity extension. Liquidation occurs if any cash-uncovered

class objects to continuation.

2.1 Agents and cash flows

The firm is owned by an entrepreneur (the equity holder) and can issue securities to a competitive
market of investors. All agents are risk neutral, financial claims are subject to limited liability, and
the risk-free rate is normalized to zero. Competition implies break-even pricing: at each issuance
date, the unit price of any claim equals its conditional expected payoff given public information at
that date. The entrepreneur chooses issuance and payout policies to maximize contemporaneous
payouts plus the expected continuation payoff to equity, net of expected privately borne real distress
costs, taking competitive security prices as given. A private distress cost, introduced below, rules
out a large-face escape in the issuance problem. Because it is borne privately by the entrepreneur
and remains outside the bankruptcy estate, it does not enter creditor recoveries or resolution
decisions.

Uncertainty is realized in two stages. At ¢t = 2, a public state 0y is realized, and at t = 3,
an additional public state 63 is realized. Let (F;)?_, denote the public filtration, with 6y being
Fo-measurable and 3 being Fs-measurable. Let Fs denote the distribution of 65; unconditional
integrals over date-2 states are written with respect to dFy(f2). No public information arrives
between dates 0 and 1, so F1 = Fg. Consequently, conditional on a given terminal face and
issuance policy, claims with the same priority and maturity have the same competitive per-unit

value at dates 0 and 1.



The firm generates operating cash flows at ¢t =2 and ¢ = 3,

G(HQ) 2 0 and G(Qg) Z 0,

and yields liquidation proceeds L(f2,2) > 0 if liquidated at ¢ = 2, or L(63,3) > 0 if liquidated
at t = 3. At t = 2, it is convenient to define the date-3 continuation value and total repayment

capacity:

V3(62)

E[G(65) + L(63,3) | 62], (1)

Ve (602)

G(02) + V3(62). (2)

The object V3(62) is the maximum market value that the firm can raise against its ¢ = 3 resources,
conditional on #>. Because investors break even and payments on newly issued claims cannot exceed
the firm’s realized ¢t = 3 resources, no refinancing can raise more than this amount. Accordingly,
Ve (62) is the maximum amount available to satisfy date-2 claims while continuing the firm, com-
bining contemporaneous cash with refinancing capacity. We assume that Vi(62) < oo for every 6,
and, in addition, that

E[Vo(02)] = E[G(02) + V3(62)] < oo, 3)

so that every expected payoff considered below is real-valued.
Our analysis focuses on default states in which creditors’ private liquidation incentives may
conflict with total value maximization. In particular, we restrict attention to environments in

which liquidation destroys going-concern value.

Assumption 1. For every 6y in the support of the t = 2 state, liquidation destroys going-concern

value:

L(92,2) < ‘/3(92) (4)

2.2 Timeline

Figure 1 illustrates the timeline of the model. At ¢ = 0, the firm must finance an exogenous outlay
Iy > 0 by issuing two-period zero-coupon debt that matures at ¢ = 2. The capital structure has

two layers:



Initial funding Interim funding State 05 realized State 03 realized

need I need I; Cash G(02) arrives Cash G(03) arrives
I 1 1 1 >
t=0 t=1 t=2 t=3
Issue senior (D) Issue new junior Debt matures Terminal payoffs
& junior (DY) debt debt (DY) Repay or Default distributed via
Pay residual to equity Cash-uncovered absolute priority

classes vote:
Liquidate vs. Faxtend

Figure 1: Timeline of the model. This figure summarizes the sequence of financing, default, and
distress resolution.

e Senior debt with face value Djj > 0 and unit price pj.

e Junior debt with face value D§ > 0 and unit price py.

The date-0 budget constraint is

Iy = pa.Dg + P D (5)

Date-0 proceeds fund the initial project, so the model permits no date-0 payout. Payout-driven
issuance is available only at ¢ = 1 through equation (6).

At t = 1, the firm faces an additional funding need I; > 0. The date-0 senior tranche is
protected by a covenant prohibiting the subsequent issuance of claims that are senior to or pari
passu with it. New borrowing must therefore be junior to the legacy senior tranche. In the baseline
model, the firm issues new debt pari passu with the legacy junior tranche.! Let D¥ > 0 be the face
value of one-period junior debt issued at ¢ = 1 and let p{ be its unit price. The firm may issue

more than is required to finance I; and distribute the residual to equity as a payout P; > 0:

p% %:Il-i-Pl, P > 0. (6)

Define total junior face and total face due at t = 2 as

D" = Dy + DY, Dy = D+ D" = Dj+ Dy + Dy. (7)

!This restriction gives the minimal environment in which priority protection and dilution coexist. Allowing date-1
debt to be strictly junior to all existing claims would add another priority layer and attenuate the dilution of legacy
junior debt, while precommitted future funding would amount to additional date-0 commitment. We abstract from
these margins to focus on the trade-off between protecting legacy senior claims and fragmenting control in distress.



At t = 2, the state 5 is realized, the firm receives cash G(62), and all outstanding debt matures.
The firm can use its contemporaneous cash together with funds raised against its ¢ = 3 resources
to repay this debt. Because the legacy debt is retired upon full repayment, the maximum market
value the firm can raise against its ¢ = 3 resources is V3(62). Full repayment is therefore feasible if
and only if

Ve (02) = G(02) + V3(02) > Ds. (8)

Condition (8) partitions date-2 states into repayment-feasible states, in which Vi(62) > Dy,
and forced-default states, in which Vi(63) < D;. Upon forced default, and before creditors choose
between liquidation and extension, the entrepreneur incurs the private real distress cost introduced
in Assumption 3. The cost is independent of the subsequent resolution outcome and remains outside
the bankruptcy estate. Because it represents the severity of insolvency rather than the use of the
default procedure itself, it is not incurred following strategic default in a repayment-feasible state.

When repayment is feasible, the entrepreneur chooses whether to repay D; in full, refinancing

as necessary, or to strategically default and enter the creditor-controlled distress-resolution stage

described below.2

Assumption 2. In default at t = 2, the firm cannot issue new debt or equity. Existing claimants
choose between liquidation at t = 2 and continuation through a maturity extension of the unpaid
portions of outstanding claims to t = 3. The extension preserves their relative priority.

Only cash-uncovered creditor classes participate in the decision. A class is cash-uncovered if,
after more senior claims have been paid to the extent possible from contemporaneous cash G(02) and
without liquidating the firm, its promised claim cannot be fully satisfied. FEach participating class
objects to continuation if and only if its liquidation payoff is strictly positive and weakly exceeds its
expected payoff under extension.® The firm is liquidated if at least one participating class objects to

continuation; otherwise, the unpaid claims are extended to t = 3.

Assumption 2 captures an incomplete market for distress resolution. In practice, reorganizations

’In the main analysis, the entrepreneur cannot commit ex ante to future issuance or to the date-2 repay-
ment/default decision. Thus, interim dilution may arise at ¢ = 1, and strategic default may occur at ¢ = 2 even when
full repayment is feasible. The commitment benchmark in Section 3.1.3 allows the firm to commit ex ante to both
margins.

3A participating class with zero liquidation payoff is assumed not to block continuation. If such a class also
receives zero expected payoff under extension, it is indifferent; allowing arbitrarily small consent transfers would
select continuation.
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that reallocate priority or introduce new claims are costly and subject to legal, informational, and
coordination frictions. We therefore model continuation in reduced form as a maturity extension
that preserves the relative priority of existing claims and requires the consent of cash-uncovered
creditor classes. This incompleteness is essential for our mechanism: under frictionless reorgani-
zation with complete contracting, continuation and liquidation would be efficiently renegotiated,
and inefficient liquidation would not arise. Appendix B provides a bargaining interpretation and
shows that the same resolution outcome survives bounded consent transfers whenever the available
pledgeable bargaining slack is no larger than the liquidation advantage of a class that objects to
continuation. Our “liquidation” outcome should be interpreted as a cash-out resolution of the
pre-petition capital structure, not necessarily as a piecemeal shutdown of the firm’s assets. Mod-
ern Chapter 11 cases often involve going-concern sales, including sales under Section 363 of the
U.S. Bankruptcy Code, in which assets are sold free and clear of existing liens and proceeds are
distributed according to priority.* Such a sale may preserve the firm’s assets in operation, but it
terminates pre-petition creditors’ exposure to the firm’s future cash flows. In this sense, it cor-
responds to liquidation in our model: creditors receive a priority-based cash payoff rather than
claims on the continued firm. By contrast, continuation in the model represents a resolution that
preserves creditors’ exposure to future firm value, captured here by maturity extension.

The final primitive is a private real cost of forced financial distress borne by the entrepreneur.
For total promised face D, the insolvency shortfall in state €5 is the amount by which promised
repayment exceeds the firm’s continuation value, (D — VC(HQ)) e The cost is incurred when this
shortfall is positive, at the onset of forced default and before creditors choose between liquidation
and extension, but remains outside the bankruptcy estate. It therefore affects the entrepreneur’s

issuance incentives without entering creditor recoveries or resolution decisions.

Assumption 3 (Private cost of forced distress). For total promised face D due at t = 2, the

entrepreneur bears the private real distress cost

¢((D - VC(92))+)

4 Ayotte and Morrison (2009) document that secured creditors play a central role in Chapter 11: in their sample,
75% of firms enter bankruptcy with a prepetition credit facility, 97% of those facilities are secured, 76% of firms use
either DIP financing or cash collateral, and 66% of cases end in a sale of the entire firm. Hotchkiss et al. (2023)
show that large Chapter 11 cases have become increasingly prearranged and sale-oriented, with significant Section
363 sales rising from 12% of large cases filed before 2000 to 34% during 2000-2021.
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in state O, where ¢ : Ry — Ry is continuous and weakly increasing,

»(0)=0 and lim ¢(z) = oo.

Z2—r00

The associated expected distress cost is

(D) =E[o((D - Vel0)., )] 9)

and is finite for every finite D.

Holding total face D fized, the cost is invariant to the number, size, and ordering of priority
classes. It is incurred at the onset of forced default and is identical whether creditors subsequently
liquidate or extend. The cost is borne by the entrepreneur outside the bankruptcy estate and therefore

does not enter creditor recoveries or resolution decisions.

Assumption 3 captures reduced-form, privately borne consequences of severe financial distress,
such as losses of entrepreneur-specific human and reputational capital. Consistent with this in-
terpretation, managers of distressed firms experience substantial turnover and adverse subsequent
employment outcomes, while bankruptcy can impose large career and compensation losses on in-
cumbent CEOs (Gilson, 1989; Eckbo et al., 2016). Because these losses are not transferable to
creditors, they remain outside the bankruptcy estate.

The conditions in the assumption imply that ¥ is finite, continuous, and weakly increasing,
with U(D) — oo as D — oo. Moreover, because the cost is invariant to the subsequent resolution
outcome and to how a given total face is divided across priority classes, it leaves the default-stage
resolution decision unchanged and cancels from comparisons across priority structures holding total
face fixed.

Under liquidation at t = 2, total resources available for distribution are
VL(QQ) = G((gg) + L(QQ, 2). (10)
Under continuation, total resources available for distribution across dates t = 2 and ¢t = 3 are

Z(02,03) = G(62) + G(63) + L(63,3), (11)

12



viewed as a random variable conditional on 6.

2.3 Priority and tranche payoffs

Payoffs follow absolute priority. Senior creditors are paid first up to D§, then junior creditors share
pro rata up to D%, and equity receives any residual.
In a default state 62, liquidation at ¢ = 2 delivers the pool V7 (62) in equation (10). Senior and

junior payoffs are

R3(62) = min{ D§, Vi.(62)}, (12)

Rj(62) = min{ D*, VL,(62) — R5(62)}. (13)
If creditors extend to ¢ = 3, total resources are Z(f3,03) in equation (11) and payoffs are

R5(02,05) = min{ D, Z(62,63)}, (14)

Rg(HQ, 93) = min{D“, Z(HQ, 93) - R§(92, 93)} (15)

2.4 Equilibrium and pricing

A competitive equilibrium specifies issuance and payout choices by the entrepreneur, a refinanc-

ing/default rule, and security prices consistent with investor break-even.

Definition 1. A competitive equilibrium consists of (i) a date-0 issuance policy (D§, DY) satisfying
equation (5), (i) a date-1 issuance and payout policy (DY, Py) satisfying equation (6) and the
no-new-senior restriction, (iii) a date-2 refinancing/default policy specifying, for each 02, whether
the entrepreneur repays in full or defaults, where full repayment is feasible only when equation (8)
holds, (iv) a default-state liquidation rule consistent with Assumption 2, so that liquidation occurs
if and only if at least one participating creditor class objects to continuation, and (v) price functions

(p§, P, pY) such that ®

(i) Given prices, the entrepreneur’s policies in (i)—(iii) are sequentially optimal. At each issuance

date, her objective is the sum of contemporaneous payouts and the expected continuation payoff

5Security prices depend on the full promised-face vector and, where relevant, the current state. Formally, date-0
prices are p3(Dg, Dy) and pg(Dg, D§), while the date-1 junior price is pY(y; Dj, Dg) for an issuance of junior face
value y. We suppress these and the corresponding arguments when no confusion arises.

13



to equity, net of expected privately borne real distress costs, subject to feasibility.
(i) Each unit price equals the conditional expected per-unit payoff of the corresponding claim

under the equilibrium continuation, default, and liquidation rules.

When repayment is feasible and the entrepreneur is indifferent between repayment and default,
indifference is resolved toward repayment if default would trigger liquidation and toward default
if default would lead to extension. This convention selects among payoff-equivalent actions and
pins down the repayment/default policy used below. In the latter case, repayment and extension
generate the same claim values, total resources, and real loss.

Risk neutrality implies that security prices equal the appropriate conditional expected repay-
ment rates. In particular, because the date-1 issue is pari passu with legacy junior debt, both
vintages receive the same pro rata payoff. Consequently, conditional on legacy senior face D, the
unit price p} depends on the two junior vintages only through total junior face, D" = Dy + DY.
Additional junior issuance can therefore reduce the per-unit payoff of both new and legacy junior
claims. This effect on the value of legacy claims generates the dilution incentives studied in the

next section.

3 Analysis

This section analyzes how debt priority affects liquidation decisions and protects creditors against
dilution. We first characterize default and liquidation for a fixed priority structure, showing how
priority refinement can expand inefficient liquidation. We then formulate the date-0 issuance prob-
lem and study a commitment benchmark, which isolates the cost of priority fragmentation absent
future dilution. Finally, we relax commitment and characterize interim dilution incentives and
their implications for priority design. Sections 3.3.2-3.3.3 illustrate the resulting trade-off and

derive comparative statics in a tractable specification.
3.1 The Seniority Fragmentation Effect

3.1.1 The Default and Liquidation Decisions at Date-2

We analyze the equilibrium backwards starting from the entrepreneur’s strategic default decision

and creditors’ liquidation decision at t = 2.

14



Given Assumptions 1 and 2, strategic default is attractive only when it leads to creditor exten-
sion rather than liquidation. The next lemma characterizes the entrepreneur’s repayment/default
choice in repayment-feasible states and implies that liquidation can occur only in forced-default

states.

Lemma 1. In any state 02 with Vo (02) > Dy (full repayment feasible), the entrepreneur refinances
and repays D1 in full if and only if default would trigger liquidation under the default-stage rule in
Assumption 2; otherwise she strategically defaults and creditors extend. Consequently, liquidation
at t = 2 occurs if and only if Vo(02) < D1 and at least one cash-uncovered creditor class objects to

continuation in default.

Proof. See Appendix A.1.

Lemma 1 implies that repayment-feasible states never lead to liquidation. We therefore charac-
terize creditors’ liquidation incentives only in forced-default states with Vo (62) < D;. Fix promised
faces (D§, Dy, D) and such a state 5.

We first consider states in which contemporaneous cash covers the senior tranche. When G(62) >
Dg, senior creditors are fully repaid from cash and do not participate in the default-resolution
decision. The junior class is cash-uncovered and decides whether to object to continuation. Junior

creditors prefer liquidation if and only if Ry (62) > E[RY(02,63) | 2], or
VL(62) — D§ > E[ min(D", (Z(6,05) — D) ") ] 92] (16)
Because G(02) > D§ implies Z (602, 63) > D§ almost surely, condition (16) is equivalent to
Vi(6s) > E[min(Dl, Z(63,05)) ‘92]. (17)

This is exactly the liquidation rule of a unified creditor class with total face value D;.

Proposition 1 (Junior-pivotal neutrality). Fiz promised faces (Dj, D") with total face D =
D§ + D", and fix any state 02 in which the firm has entered default and the resolution stage is
triggered. Suppose G(62) > Dj, so the senior claim is cash-covered and the junior class is pivotal.
Then the junior class chooses liquidation if and only if a unified creditor class with total face Dy

chooses liquidation; equivalently, condition (17) holds.

15



Proof. Since G(02) > D§ and Z(62,03) = G(62) + G(63) + L(03,3), we have Z(02,63) > D§ almost

surely. Hence the junior class’s continuation payoff is
B min(D", Z(62,63) - D) ‘92}.

The junior class chooses liquidation if and only if condition (16) holds. Adding D{ to both sides

and using
Dg + min(D“, Z(HQ, 93) — DS) = min(DS + Du, 2(92,93)) = min(Dl, Z(@Q, 93)),

gives condition (17). A unified creditor class with total face D1 compares liquidation payoff V7,(62)

with continuation payoff E[min(D;, Z(02,03)) | 02], so the two liquidation rules coincide. O

Proposition 1 shows that junior pivotality reproduces the unified-creditor benchmark. This neu-
trality distinguishes the effect of priority fragmentation from the familiar liquidation bias of senior
creditors: senior bias alone would not imply that priority splitting expands inefficient liquidation
if junior control generated an offsetting continuation bias. Proposition 1 rules out such an offset.
Thus, any additional liquidation created by priority splitting must arise in states in which senior
creditors are cash-uncovered.

We next consider states in which contemporaneous cash does not cover the senior tranche.
When G(62) < D, the senior class is cash-uncovered and participates in the default-resolution
decision. Since contemporaneous cash is exhausted before junior claims are paid, the junior class
is also cash-uncovered whenever D" > 0. Senior creditors prefer liquidation if and only if R5(62) >
E[R5(02,63) | 62], or

min(Dg, V,(6:)) ZE[min(DS, Z(63,05)) ‘eg]. (18)

The next lemma shows that, in these states, the senior class is sufficient to determine whether

continuation is blocked.

Lemma 2 (Senior pivotality). When G(02) < Dj, if senior creditors do not object to continuation

in state 02, then no junior cash-uncovered creditor class objects to continuation.

Proof. If D§ < V,(02), then the senior class is fully repaid under liquidation, so min{D§, V1(62)} =
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D§. Moreover, min{Dg, Z(02,603)} < D§ pointwise, so Emin{D§, Z(62,03)} | 2] < D;. By the
default-stage rule in Assumption 2, the senior class objects to continuation.

Hence, whenever the senior class does not object to continuation, it must be that D§ > V7(62).
In this case junior creditors receive zero under liquidation and, by Assumption 2, do not block

continuation. O

Lemma 2 implies that, when senior claims are cash-uncovered, the senior class is pivotal: if it
objects to continuation, the firm is liquidated; if it does not object, no junior cash-uncovered class
objects. Thus, in senior cash-uncovered states, liquidation is governed by condition (18). Together
with Proposition 1, this establishes the two relevant resolution rules: junior-pivotal states follow
the unified-creditor condition (17), while senior-pivotal states follow the senior condition (18).

We now compare a unified debt class with a two-layer priority structure, holding total promised

repayment fixed.

Proposition 2 (Seniority fragmentation effect). Fiz total face D1 and compare a one-layer debt
structure, in which all debt belongs to a single priority class, with a two-layer debt structure with
sentor face D§ € (0, D1) and junior face D = Dy —D§. In any forced-default state 0, if liquidation
occurs under the one-layer structure, then liquidation also occurs under the two-layer structure.
Hence introducing a strict senior layer weakly expands the set of forced-default states in which
liquidation occurs.

The increase is strict whenever there is positive probability of forced-default states with G(02) <
D§ in which the senior liquidation condition (18) holds but the unified liquidation condition (17)
fails.

Proof. Under one-layer debt, the single creditor class has face value D; and liquidates if and only
if condition (17) holds.

Fix a forced-default state 03 in which the one-layer structure liquidates, so condition (17) holds.
Under the two-layer structure, if G(62) > Dg, Proposition 1 implies that liquidation is again
governed by condition (17), so the firm liquidates. If instead G(62) < D, liquidation is governed
by the senior condition (18). Since Dy > D§ and min(D;, z) > min(D§, z) pointwise, condition (17)
implies

Vi(6s) > E[min(Dg, Z(6y,03)) ‘92].
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If Vi,(02) < Dj, this is exactly condition (18). If V7(62) > D, senior creditors are fully repaid
under liquidation and therefore object to continuation under Assumption 2. Thus the firm also
liquidates under the two-layer structure. For strictness, suppose there is positive probability of
forced-default states with G(f2) < D§ in which condition (18) holds but condition (17) fails. In

these states, the one-layer structure continues while the two-layer structure liquidates. O

Proposition 2 formalizes the seniority fragmentation effect. Priority splitting can change the
liquidation decision only in senior-pivotal states. In those states, senior creditors do not internalize
continuation payoffs accruing to junior claims and may therefore liquidate when a unified creditor
class would continue. Priority refinement thus adds senior-pivotal liquidation distortions without

creating symmetric junior-pivotal continuation distortions.

3.1.2 The Date-0 Objective

Next, we analyze the entrepreneur’s optimal debt issuance problem at ¢ = 0. Under competitive
pricing, creditors break even in expectation. The entrepreneur’s expected payoff equals contempo-
raneous payouts plus continuation equity value net of the privately borne real distress cost. As a
result, maximizing her expected payoff is equivalent to maximizing total resources net of liquidation
loss and the distress cost.

Define the per-state deadweight loss from liquidation at ¢t = 2 as

A(fy) = V(6s) — L(62,2) > 0. (19)

For any outstanding face values (D§, D, D) and the induced equilibrium date-2 liquidation rule,
let 15iq(02; Dy, D*) € {0, 1} indicate liquidation at t = 2.

Then the expected liquidation deadweight loss can be written as

A(DS,D“) = EA(@Q) lhq(eg;DS,D“) . (20)

Using the general cost in Assumption 3, define total expected real loss as

T(Dg, D*) = A(Dg, D) + ¥ (Dg + DY).
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Because the private distress cost enters no creditor payoff and depends only on total face, it
does not affect the default-stage resolution rule or any comparison across priority partitions holding
total face fixed. Its role is to discipline total promised repayment, not priority granularity.

The following proposition shows that the entrepreneur’s date-0 problem can be written as

minimizing total expected loss subject to the date-0 financing constraint.

Proposition 3. For each inherited date-0 pair (D, D), let BR1(Dg, Di) denote the set of se-

quentially optimal date-1 issuance choices. Define the date-0-feasible best-response graph by
g™ = {(D§, Dy, DY) € RS : DY € BRy(D§, DY), I =piD§ +pyDy},

where the date-0 prices are the competitive prices induced by the specified date-1 continuation. A
feasible no-commitment competitive equilibrium is optimal if and only if its issuance triple satisfies

D", Dy*, DY) € ar min T (D§, Dy + DY).
(Dg 0 1) g(Dg,Dg,D;t)esnc (D§, Dy )

Proof. See Appendix A.
A useful way to see the reduction is to write expected terminal resources before subtracting the

privately borne distress cost as
E[R] = E[G(62) + V3(62)] — A(D§, D).

Because ¥ is a privately borne real resource cost outside the bankruptcy estate, total surplus net
of all real losses is E[R] — U(D§ + D*). The first term E[G(02) + V3(62)] is finite by equation (3)
and depends only on primitives. Because investors break even at each issuance date, changes in
security design affect the entrepreneur’s date-0 expected payoff only through their effect on total
surplus net of the privately borne cost. Thus, conditional on satisfying the financing constraints,
maximizing the entrepreneur’s expected payoff is equivalent to minimizing 7.

Higher debt face can increase liquidation loss by expanding the set of default states, but it can
also decrease liquidation loss by strengthening creditors’ incentives to continue the firm in default.

We therefore impose monotonicity on total loss rather than on liquidation loss alone.
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Assumption 4 (Monotone total loss on the relevant financing domain). Let D denote the policy-

relevant domain of outstanding face vectors described in Appendix A.2A. For any two vectors

(D§, D%),(D{, DY) € D

satisfying D§ > Djy and D" > D",

T(Dg', D*) = T(Dg, D).

Assumption 4 keeps the main analysis focused on the dilution—fragmentation trade-off. In the
absence of the private distress cost, expected liquidation loss can be hump-shaped in total face
because sufficiently high face makes a unified creditor class behave like a residual claimant over
continuation resources. Assumption 3 supplies a coercive cost of excessive promised repayment
while leaving the fixed-face creditor-control mechanism unchanged.

Assumption 4 holds whenever any reduction in expected liquidation loss caused by higher face
is dominated by the associated increase in private distress cost. Appendix A.2A formalizes this
dominance condition in marginal terms. Assumption 4 is maintained throughout the remainder of

the analysis unless stated otherwise.

3.1.3 Optimal Date-0 Debt Issuance with Commitment

We begin with a benchmark that isolates the ex post distress-governance consequences of priority
from interim debt dilution. At ¢ = 0, the entrepreneur chooses the date-0 structure (D§, D) and
commits to a date-1 junior-issuance plan D} (and hence the payout P; via equation (6)). The firm
also commits to its date-2 repayment/default strategy. Under competitive pricing, strategic default
cannot create ex ante surplus and may induce inefficient liquidation. Hence an optimal committed
policy can be chosen to repay whenever full repayment is feasible, i.e., whenever Vi(62) > D;. This
benchmark therefore provides a clean comparison of priority structures based on their liquidation

decisions within forced default.

One-layer pricing regularity. For total face D > 0, let II°"¢(D) denote aggregate creditor value

under one-layer debt when the firm repays whenever repayment is feasible and the one-layer rule
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applies in forced default. Throughout Sections 3.1.3-3.3.3, we maintain continuity of II°™® on the
compact face domains used in the analysis and nonemptiness of each funding set invoked below.
These conditions hold in the affine specification and are verified on the reported numerical domain
in Appendix A.11F.

When Assumption 4 holds, the same surplus-accounting identity used in Proposition 3 implies
that excess date-1 issuance cannot improve the committed policy: date-1 borrowing is used only
to finance investment, rather than an interim payout.

For any fixed total face value due at t = 2, a one-layer debt structure delivers weakly higher
expected creditor value than a fragmented two-layer structure when default occurs only when
repayment is infeasible.® Outside default, creditors are repaid the same promised face value under
either structure. In forced-default states, however, a one-layer structure assigns the liquidation
decision to a single creditor class that internalizes total creditor value, whereas a two-layer structure
may place control in the hands of a senior class that liquidates even when continuation yields a
higher total payoff to creditors as a whole. Under competitive pricing, one-layer debt therefore has
weakly greater aggregate market value at any fixed total face.

When I; = 0, this fixed-face dominance implies that any feasible fragmented issuance can
be replaced by a weakly smaller one-layer issuance that raises the required date-0 funds. When
I; > 0, the same statewise dominance must be combined with the separate date-0 and date-1

financing constraints. The following proposition collects both cases.

Proposition 4 (Optimal debt structure under commitment). Suppose the firm can commit at
t =0 to its date-1 issuance policy and date-2 repayment/default strategy. There exists an optimal

committed policy satisfying
pzlt,commitDiL,commit _ Il and Pl —0.

Moreover:

i) If I = 0, an optimal policy can be chosen with D™ = 0 and a single date-0 priority
1

SWithout commitment to the repayment/default decision, repayment-feasible states introduce an additional threat
channel: a more liquidation-biased creditor class can deter strategic default by making default more costly for equity.
The commitment benchmark shuts down this channel by imposing repayment whenever Vo (62) > Di, so that the
comparison across priority structures is driven solely by liquidation choices within forced default. The state-by-state
liquidation comparisons within forced default are unaffected by this modeling choice.

21



class. The resulting one-layer policy may be represented either by Dy = 0 (all senior) or by
6 =0 (all junior).
(11) If Iy > 0, an optimal policy can be chosen with D§ = 0, so that the date-0 and date-1 debt

belong to a single pari passu junior class.

Proof. See Appendix A.3.

Proposition 4 shows that commitment allows the firm to avoid seniority fragmentation without
sacrificing financing feasibility. The next subsection relaxes commitment to both date-1 issuance
and the date-2 repayment/default decision, focusing on seniority’s role in protecting date-0 creditors

against dilutive pari passu borrowing.

3.2 Seniority as Protection against Debt Dilution

Under commitment, an optimal debt policy can avoid seniority fragmentation. Omnce the en-
trepreneur cannot commit to future issuance, however, date-1 borrowing can transfer value away
from legacy creditors. When debt is outstanding from ¢ = 0, issuing additional junior debt at ¢t =1
may dilute legacy claims, creating an incentive to borrow beyond the interim financing need and
pay the excess proceeds to equity.

Let V;°(D%; Dg, D¥) denote the date-1 market value of all legacy debt issued at ¢ = 0 under a
date-1 issuance choice D}. Let U;(DY; D§, D) denote the entrepreneur’s date-1 expected payoff,
equal to the immediate payout P; plus continuation equity value net of the expected private real

distress cost. A standard surplus decomposition implies
U1(DY; Dy, DY) = E[Vo(6)] — I — V8 (DY; D, D§) — A(D§, D§ + DY) = W(Dg + D§ + DY). (21)

The term I; is the required interim investment; any proceeds beyond I; are paid out immediately
to equity, as in the budget identity p{D} = I} + P;, with P; > 0. Because the new issue is
competitively priced, changing D} does not create surplus from new investors. Instead, it affects
the entrepreneur’s payoff through the value transferred from legacy creditors and the resulting total

real loss. The entrepreneur’s date-1 problem is therefore

max U(D{ D, DY) <= min {V{(D{D5 DE) + T(D5, DE + DY)} (22)
D¥>0 D¥>0
pyDY>1 piDY=0
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Thus, additional issuance is privately attractive when the resulting reduction in legacy debt value
outweighs the increase in expected real loss. Although this dilution benefit accrues to equity at
t = 1, it is anticipated and incorporated into debt prices at ¢ = 0. Interim dilution therefore creates
no free ex ante gain and, when it induces excessive promised face and thereby increases real loss,
reduces the entrepreneur’s ex ante payoff.

It is useful to distinguish two channels through which date-1 issuance can reduce legacy debt
value. Pari-passu dilution arises when new claims are issued into the same priority class as legacy
claims, reducing the legacy claims’ pro-rata share of the class payoff. Default-set dilution arises
when higher total promised repayment pushes additional states into default and creditor control,
reducing legacy debt value even without pari passu sharing. Designating date-0 debt senior to
future borrowing eliminates pari passu dilution of that debt, but does not mechanically eliminate
default-set dilution.

Suppose that I; = 0. Designating date-0 debt senior to any debt subsequently issued at t =
1 eliminates pari passu dilution without constraining required interim financing. A remaining
question is whether the entrepreneur might nevertheless issue junior debt solely to reduce the value
of outstanding senior debt through default-set expansion. Under endogenous refinancing, this
channel cannot generate a private transfer to equity. Any reduction in legacy senior value caused
by additional junior issuance arises from states that newly end in liquidation, in which equity is
wiped out. Such issuance creates real loss rather than transferring value from senior creditors to
equity.

Recall I1°"¢ and the one-layer pricing regularity from paragraph 3.1.3. Let II5'"3(D) denote the
corresponding one-layer value under the endogenous repayment/default rule in Lemma 1. Both
functions equal zero at D = 0 and can differ only because of strategic default in repayment-feasible
states. To ensure that strategic default does not reduce debt value, we use the following condition

where it is required.

Condition 1 (No value-relevant strategic default). Fix a total face D > 0. The condition holds at

D if, in every repayment-feasible state 03 with V(02) > D, at least one of the following holds:

(i) aggregate creditor value under liquidation weakly exceeds that under extension,

E[min{D, Z(6,05)} | 6] < min{D, V;(62)}; (23)
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(ii) extension delivers the full promised face in expectation,

E[min{D, Z(6s,05)} | 6] = D. (24)

Under condition (23), the unified creditor class weakly prefers liquidation and has a strictly
positive liquidation payoff because D > 0 and V,(62) > 0. It therefore objects under the baseline
rule, triggering liquidation and, by Lemma 1, refinancing and repayment. Under condition (24),
the capped creditor payoff equals D almost surely. If a default would trigger liquidation, Lemma 1
selects repayment; otherwise default leads to extension, which delivers the full promised face without
liquidation or forced-distress loss and is payoff-equivalent to repayment. Thus, in either case,
endogenous strategic default does not reduce the value of one-layer debt.

Consequently, whenever Condition 1 holds at D,

Hstrat(D) — Hone(D)‘ (25)

For any interim funding need I > 0 for which the funding set below is nonempty, define the

minimum one-layer commitment funding face by

D™ () = min {D >0 : I°"(D) > Io + I} . (26)

Continuity and I1I°*¢(0) = 0 < Iy + I imply

[1°" (D™ (1)) = I + I. (27)

Proposition 5 (Optimality of all-senior debt with no interim funding). Suppose I; = 0.

(i) Under any all-senior date-0 structure, D} = Py = 0 constitutes a date-1 weak best response.
Any positive junior issuance that induces liquidation on a positive-probability set of states
satisfying Vo (02) > Dy that would otherwise continue strictly reduces the entrepreneur’s date-

1 expected payoff.
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(ii) If Condition 1 holds at D™ (0), then there exists an optimal no-commitment equilibrium with

Dy =D™(0), Dy=0, v =P =0.
0 0 1

This equilibrium coincides with the one-layer commitment benchmark in total face, liqguidation

rule, total loss, and the entrepreneur’s expected payoff.

Proof. See Appendices A.4-A.5.

Part (i) isolates the date-1 anti-dilution effect: an all-senior structure contains no inherited pari
passu junior claim, and issuing subordinated debt solely to expand the default set cannot transfer
value to equity. For part (ii), Condition 1 preserves the funding capacity of the commitment
debt at D™(0). Designating that debt senior therefore eliminates dilution without changing the
commitment allocation. The conclusion is conditional because fragmentation may otherwise deter

strategic default and increase debt value at a given total face.

3.3 The Trade-off Between Seniority Fragmentation and Debt Dilution

When interim borrowing is required, the firm must issue debt at ¢ = 1 even if all date-0 debt
is protected by priority. Seniority then has two opposing effects: it protects legacy debt against
pari passu dilution, but the resulting fragmentation across senior and junior classes can induce
inefficient liquidation. We first show that an optimal structure can always be chosen to provide
priority protection to date-0 debt that can be repaid from contemporaneous cash in every state.
We then study the trade-off created by seniority beyond this safe cash-flow capacity.

For the issuance-design results below, restrict total face to a compact choice-relevant interval

I=[D;,Df]C Ry

containing the relevant commitment funding faces and date-1 upper-contour sets. Continuity of
the relevant pricing and payoff mappings, together with the coercivity of the private distress cost
in Assumption 3, permits Z to be chosen so that, for every inherited structure considered below,

any total face outside Z is strictly dominated at date 1 by a feasible minimal-financing policy.
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Let
J = [0, Df].

The one-layer pricing and secant-slope conditions below are imposed on 7, because relevant safe
senior faces may lie below the lower endpoint of Z.

Throughout Sections 3.3.1-3.3.3, we maintain Condition 1 at every total face D € 7. Remark 1
shows that, under every two-layer structure with total face in Z, strategic default in a repayment-
feasible state either induces refinancing and repayment or is payoff-equivalent to repayment. The
benchmark repayment rule is therefore valid for the pricing and loss calculations below. This
restriction is used only for the issuance-design results and is not needed for the fixed-face pivotality

or priority-refinement results.

3.3.1 Safe Seniority

Let G = infg, G(A2) denote the firm’s lower bound on contemporaneous cash flow at date 2, and
define S = min{lp, G}. If D§ < G, senior debt is fully repaid from contemporaneous cash in every
state and therefore never participates in default resolution. The junior class is pivotal whenever

default occurs, so Proposition 1 implies
A(D§, Dy + DY) = A(0,D§ + D + DY),  T(D§, Dy + DY) =T(0,D5+ D + DY).  (28)

Thus, at any given total face, reallocating date-0 debt from the junior to the senior class while
maintaining D§ < G changes neither the liquidation rule nor total real loss.

Together with Condition 1, junior-pivotal neutrality also makes safe seniority neutral for aggre-
gate pricing. Appendix A.6 shows that, for any feasible safe senior face S € [0, S] and total face
D € 7, aggregate no-commitment debt value equals II°"¢(D). Because the safe senior claim has
market value S, the junior pool of face D — S has aggregate value I1°"¢(D) — S.

Safe seniority nevertheless reduces pari passu dilution of legacy debt. Write Dy = D§ + Dy.
For any S € [0,5] and D € Z with D > S, define the average value per unit of junior face by

1ere(D) — §

v(D;S) = D5

(29)
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Because one-layer debt with face S is fully repaid, II°*¢(S) = S, so v(D;S) is the secant slope
of 1I°"¢ between S and D. Whenever II°™ is concave on J, as assumed in Proposition 6 below,
v(D; S) is weakly decreasing in D for each fixed S.

After the entrepreneur issues new junior face DY, legacy debt has market value
V(DY 5, Do — ) = S+ (Do — S)o(D1; ). (30)

The new creditors receive the complementary value Djv(D;;S). Define the dilution benefit

relative to no date-1 issuance by
B(DY; 8, Do) = I°"*(Do) — V;*(DY; 5, Dy — 5). (31)

For intuition, suppose additionally that II°"¢ is differentiable. Holding Dq fixed,

0B Dy— S onel
and
B (Do~ 8)[1 —u(Dy: )] + Dy (D 8) - (D) _ -
aDv S (D, — S)? =

The inequalities follow because v(D7;S) < 1, as junior debt value cannot exceed junior face, and
v(Dq; S) > TI°*(Dy) by concavity. Thus, holding total legacy face fixed, replacing legacy junior
debt with safe senior debt reduces the marginal benefit of additional issuance.

Let A1(S, Dy — S) denote the feasible date-1 issuance set given the inherited senior and junior
faces. Within the safe region, the date-1 problem can therefore be written, up to terms independent
of DY, as

B(DY; S, Do) — T(0,D1)} . 34
D}‘EAIR%,XDO—S){ (D135, Do) — T(0, D1)} (34)

Because B(0; S, Dy) = 0 and equation (33) holds, increasing safe seniority weakly reduces the payoff
advantage of any larger issuance choice over a smaller one. Equation (28) shows that the real-loss
schedule is unchanged at each total face.

This fixed-Dy comparison isolates the dilution channel but does not by itself compare com-

petitively priced equilibria: increasing safe seniority changes both the legacy junior face required
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to raise Iy and the mapping from new junior face to date-1 issuance proceeds. The proposition
shows that the ordering survives competitive repricing at both dates and the resulting equilibrium
adjustment in total face. We impose standard continuity, compactness, and feasibility conditions;

Appendix A.6 states them formally.

Proposition 6 (Optimal use of safe seniority). Suppose Iy > 0, Condition 1 holds at every D € T,
and TI°" is continuous, weakly increasing, and concave on J, with II°*¢(D) > 0 for every D € J
with D > 0. Under regularity Condition 2 stated in Appendiz A.6, there exists an optimal no-

commitment debt structure satisfying

D§ > min{Iy,G}.

In particular, if Iy < G, an optimal structure can be chosen with

Dy=1,, DY¢=0.

Proof. See Appendix A.6.

The compactness and continuity conditions first ensure that the no-commitment problem attains
an optimum. Starting from such an optimum, the proof raises the safe senior face while compet-
itively repricing the remaining legacy junior claim. At a fixed total face, safe seniority leaves the
resolution rule and real-loss schedule unchanged and weakly reduces the dilution benefit of upward
date-1 issuance deviations. A monotone best-response construction then yields an equilibrium with

weakly lower total face and no larger total loss.

Corollary 1 (Commitment implementation under safe seniority). Suppose I > 0, D™(1) is

well defined and belongs to I, and Condition 1 holds at every D € . Fix

S € [0, min{G, I}].

If, for the corresponding date-0 structure financing Iy, the zero-payout date-1 issuance that brings
total face to D™(Iy) is a date-1 best response, then that structure supports an optimal no-
commitment equilibrium that matches the commitment benchmark in total face, payout, liquida-

tion rule, creditor value, total loss, and the entrepreneur’s expected payoff. Under clause (ii) of
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Condition 1, the repayment/default action may differ while remaining payoff-equivalent.

Proof. See Appendix A.7.

Proposition 6 establishes a lower bound on optimal priority protection rather than a complete
characterization of the optimal priority structure. Seniority beyond G may provide further protec-
tion against dilution, but senior creditors are then cash-uncovered in some states and may become
pivotal in distress. Risky seniority therefore introduces a trade-off between dilution protection and

distorted liquidation, which we study next.

3.3.2 Risky Seniority: Extensive and Intensive Margins

The preceding result leaves open the liquidation consequences of extending priority protection
beyond safe cash-flow capacity. To isolate these consequences, fix total face Di due at ¢ = 2 and
write S = D§ € [0, D) for the senior face. Once S > G, increasing seniority operates through two
opposing margins: it creates new states in which the senior class is pivotal, but weakly raises its
continuation payoff in states in which it was already pivotal.

For a claim with face D that has first priority over the firm’s continuation resources, define its

expected continuation payoff by
C(D, 92) = E[mln{D, Z(GQ, 93)} | 92] . (35)
Using Proposition 1 and Lemma 2, the liquidation set at senior face S is

,CDI(S) = {92 : Vc(HQ) < Dy, G(Qz) < S, VL(QQ) > C(S, 92)}

U{bs : Vo(b2) < D1, G(62) > S, Vi(02) > C(D1,602)}. (36)

The first set contains senior-pivotal states, while the second contains junior-pivotal states and
therefore applies the unified-creditor liquidation rule. The senior condition in equation (36) is
equivalent to condition (18): because C(.5, 62) < S, senior creditors liquidate if and only if V7,(62) >
C(S,0s).
Write
Ap,(S) = / A(85) dFs(63) = A(S, Dy — S) (37)
Lp, (S)

29



for expected liquidation loss. Because total face is fixed, the private distress cost ¥(D;) is also
fixed, so a change in Ap, (S) is exactly the corresponding change in total real loss. Proposition 2
implies that Lp,(0) € Lp,(S). The fragmentation loss relative to one-layer debt with the same
total face is therefore

Frag(S; D1) = Ap, (S) — Ap, (0) > 0. (38)
For the remainder of the fixed-face analysis, we suppress the subscript D; on £ and A.

Lemma 3 (Extensive and intensive margins of risky seniority). Fiz total face D1 and let 0 < S <
S’ < Dy. Define
LH(S,8) =L(S)\L(S),  L7(5,8)=L(S)\ L(S).

States entering the liquidation set can occur only where raising the senior face shifts the pivotal
class from junior to senior, whereas states leaving it can occur only where the senior class is pivotal

under both structures. Consequently,

LT(S,8") C{h: S <G(6) <8}, L7(S,8") C {6 : G(62) < S}. (39)
Moreover,
S -AS) = [ AR - [ AG)dR0), (40)
L£+(S,5) L=(8,5)

Proof. Because total face D; is fixed, the forced-default set {62 : Vo (62) < D} is unchanged. If
G(62) > S’, the junior class is pivotal under both senior faces and applies the same unified-creditor
liquidation rule. If G(f2) < S, the senior class is pivotal under both faces. Since C(S’,62) > C(S, 62),
increasing senior face makes the senior liquidation condition weakly harder to satisfy, so states can
leave but cannot enter the liquidation set. Finally, if S < G(62) < S’, control shifts from the junior
to the senior class. Because C(S5’,02) < C(Dq,602), states can enter but cannot leave the liquidation
set. This proves equation (39). Equation (40) follows by partitioning the two liquidation sets into

their intersection and their set differences. O

The first integral in equation (40) is the extensive margin. Raising senior face makes the
senior class cash-uncovered in additional states, and its tighter continuation-payoff cap can convert

continuation into liquidation. The second integral is the intensive margin. In states in which the
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senior class was already pivotal, raising its face relaxes the cap on its continuation payoff and
can eliminate liquidation. Thus, Proposition 2 implies that every strict priority structure weakly
increases liquidation relative to one-layer debt at the same total face, but it does not imply that
fragmentation loss is monotone in the size of the senior tranche.

Equation (40) gives the general condition for monotonicity. On any interval S of senior faces,

fragmentation loss is weakly increasing if and only if, for every S < 5" in S,
/ A(0y) dF5(62) > / A(02) dF5(09). (41)
£+(5,9")

£-(S,9")

Condition (41) requires the expected real loss in newly senior-pivotal liquidation states to dominate
the expected real loss removed by the relaxation of senior creditors’ liquidation bias. The general

model does not impose this ordering. We next give primitive conditions under which it holds.

Assumption 5 (Affine cash flows and two-point continuation risk). Let 0 ~ UJ0,1]. Conditional
on 65,

1
03 =02 +¢, Pr(5:—|—a:|02):Pr(5:—x|02):§,

where x > 0. Cash flows and liquidation values are affine:
G(G) = go + g0, L(H, t) =/l + M0,

with g >0, go —gx >0, Ay > 0, and £y — \ex > 0. Liquidation-value depreciation is captured by
by > l3 and Ay > A3. Moreover, continuation is socially efficient in every date-2 state, as ensured
by

by < go + {3, o4+ Xo < go+ 43+ g+ As.

Under Assumption 5, G = go and

Ve(02) = ac + bobo, ac = 2go + 43, bc = 2g + A3, (42)
VL(02) = ar + brba, ar, = go + L2, br =g+ Ao, (43)
Z(02,03) = Vo (02) + c(b3 — 62), c=g+ A3, (44)
A(62) = 6o + 102, 0o = go + U3 — {2, =g+ A3— Ao (45)
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The two endpoint inequalities in Assumption 5 ensure that A(62) > 0 throughout [0, 1].

Fix total face D1 on the capped-upside branch

Dy <ac + cx. (46)
The relevant cutoffs are
_ D —
6(D1) = =<, (47)
C
S —
05(8) = =, (48)
_D+£3—2£2—CQ? _ A3
01.(5) =0.(S),  07(D1) =0L(Dn), (50)
i(s) = 2, 61)
L
6°(S) = min{07(5), 0%(5)}. (52)

The cutoff 8(D;) solves Vi (fa) = Dp and therefore separates forced-default states, while 0g(S)
solves G(#2) = S and separates senior-pivotal from junior-pivotal states. The function 7,(D) gives
the liquidation-indifference cutoff for a first-priority claim with face D when its upside continuation
payoff is capped at face but its downside continuation payoff is not. On this branch, only the
downside continuation payoff, which occurs with probability one-half, remains sensitive to 62, so the
expected continuation payoff has slope b /2. Before liquidation proceeds repay the claim in full, its
liquidation payoff has slope by,. Since b, —bc/2 = Ay —A3/2 = d > 0, liquidation becomes relatively
more attractive as 0y rises and therefore occurs above, rather than below, 67(D). Accordingly,
67 (S) governs liquidation when the senior class is pivotal on this branch, whereas 6% (D) governs
liquidation when the junior class is pivotal and the unified-creditor rule applies. The cutoff 6% (.5)
solves V1(03) = S and marks the point above which liquidation proceeds repay the senior claim in
full. Hence the effective senior liquidation cutoff is 8°(S) = min{#; (5), 67.(5)}.

Thus, repayment of total face D; is infeasible for 6, < 6(D;). Conditional on default, senior

creditors are pivotal when 6y < 6g(S); within those states, they liquidate when 6 > 6°(S). In
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junior-pivotal default states, liquidation occurs when 6, > 67 (D1). Hence the fragmentation loss is

min{1,05(S),0% (D1),0(D1)}

Frag(S; Dy) = / A(0:) b, (53)
max{0,0°(S)}

where the integral is zero whenever its lower endpoint is weakly above its upper endpoint.

Consider an interval S of senior faces satisfying the interior-branch ordering

On this branch, fragmentation loss reduces to

0s(5)
Frag(S’; Dl) = / A(eg) d92
07,(5)

Differentiating gives
OFrag(S;D1)  A(6s(S))  A(6L(5))

oS N g B 2d (55)

Corollary 2 (When risky seniority increases fragmentation loss). Fix total face D1 and consider

an interval S satisfying condition (54). If

A2 — A3 < g <2X — A3, (56)

then fragmentation loss is weakly increasing in senior face throughout S. The increase is strict if

either inequality in condition (56) is strict.

Proof. Condition (56) implies §; = g+ A3 — A2 > 0 and 2d = 2\y — A3 > g. Because 65(S) > 07 (5)

on the interior branch and A is positive and weakly increasing,

A0s(S)) o AWLS))  A(OL(9))
g g - 2d

Equation (55) therefore implies the result. The first inequality is strict if the lower bound in

condition (56) is strict, and the second is strict if the upper bound is strict. ]

The two terms in equation (55) are the local counterparts of the extensive and intensive margins

in Lemma 3. The control-switch cutoff 8g(S) moves at rate 1/g, adding newly senior-pivotal
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liquidation states, while the senior liquidation cutoff 65 (S) moves at rate 1/(2d), removing states
as the higher senior face induces continuation. Condition (56) requires the state sensitivity of
contemporaneous cash flow to be intermediate. The lower bound makes liquidation loss weakly
increasing in the state, so the higher states added at 6g(S) carry at least as much loss as the lower
states removed at 07 (S). The upper bound ensures that the control-switch cutoff moves at least as
rapidly as the senior liquidation cutoff, since 1/g > 1/(2d). Together, these restrictions make the
extensive margin dominate.

The parameter restriction does not ensure that the interior branch exists, because intercepts such
as go and the total face D; determine the cutoff ordering in condition (54). Nor does the corollary
imply global monotonicity. Once 6g(S) reaches min{6%(D;),8(D;),1}, additional seniority no
longer adds fragmentation states, and the intensive margin may cause fragmentation loss to fall.
If the lower endpoint is instead determined by 6% (S) or the boundary of the state space, the local
derivative also changes.

A second branch is particularly relevant for the baseline parameterization. Fix D and consider

an interval S on which
0°(S) <0 < 0s(S) < min{#¥(D1),0(D1), 1}, SeS.

Because the lower boundary of the fragmentation region is then truncated at zero,

0s(S) )
Frag(S; D1) :/ A(65) dbs, 3Frag8(5, Dy) A(GZ(S)) o,
0

On this branch, increasing seniority cannot remove additional states through the lower liquidation
cutoff because that cutoff already lies outside the state space. It only raises the control-switch
cutoff 05(S) and therefore expands the fragmentation region.

The baseline parameterization does not satisfy condition (56), because

Ao — A3 =0.52 > g = 0.50.

Its initial rising segment instead satisfies the boundary ordering above. For the fixed all-senior face

reported in Table 1, Appendix A reports the corresponding senior-face interval.
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Panel A: all date-0 debt senior, vary I, Panel B: all date-0 debt senior, vary x
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Figure 2: Liquidation thresholds and equilibrium regions. Under the baseline weak-objection
convention in Assumption 2, light shading denotes forced-default states in which the firm continues,
while dark shading denotes equilibrium liquidation. The black dotted curve is the forced-default
boundary 6(D;); the red solid curve is the junior-control cutoff §% (D1 ); the green dash-dotted curve
is the control-switch boundary 6g(S); and the purple dashed curve is the effective senior-control
cutoff 0°(S) = min{6}(S5),0;(S)}. The left panels vary the interim financing need I, holding
x = 0.90 fixed, while the right panels vary = € [0.70,0.95], holding I; = 0.90 fixed. The baseline
parameterization is reported in Table 1 below.
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Figure 2 illustrates the cutoff geometry behind the extensive and intensive margins. Under senior
control, liquidation can extend below the unified-creditor cutoff 6} (D), creating the fragmentation
region. The shaded regions also show why the branch ordering matters: depending on which cutoff
is active, a parameter change may move only one boundary of the fragmentation region or may

move both.

3.3.3 The Optimal Extent of Priority Protection

The preceding results imply a simple design trade-off. At a fixed total face, safe seniority protects
legacy debt without changing liquidation, whereas risky seniority may create fragmentation loss.
Endogenously, priority protection can also reduce total face by weakening the date-1 dilution in-
centive. Because dilution is a transfer between legacy creditors and equity, its ex ante welfare effect
operates through this induced change in borrowing and real loss.

For each feasible senior face S in the design range considered below, select a loss-minimizing
equilibrium from the nonempty compact set of conditional no-commitment equilibria, and let D(.S)
denote its total face. The regularity conditions in Appendix A.6 ensure that such a selection exists;
differentiability of the selected branch is a separate local condition.

Suppose that D(S), Ap(S), and V(D) are differentiable on the branch under consideration.

Expected total loss along the design locus is

T(S) = Aps)(S) + T(D(S)), (57)
and R
dT(S) o 8AD(S) aAD(S) / /
6 = 58 ‘DD(S) [OD +0'(D) D:D(S)D (9). (58)

The first term is the direct priority-control effect at a fixed total face; the second is the induced-
face effect. For S < G, equation (28) implies that the direct priority-control effect is zero. Under
Assumption 4, the bracketed marginal-loss term is nonnegative, so the induced-face effect is non-
positive whenever additional priority protection lowers equilibrium total face.

Continuation risk affects the direct priority-control effect through the liquidation cutoffs. The

affine specification yields a concise comparison across the two principal cutoff orderings.
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Lemma 4 (Continuation risk and liquidation losses). Fiz total face D and consider interior

branches on which the effective senior liquidation cutoff is 67 (S). Under one-layer debt,

8A§$(0) = %A(G%(D)) > 0. (59)

Under two-layer debt, if
01,(S) < 0s5(S) < min{07(D),0(D)},

then
aFmgf;m - ?ZA(GE(S)) > 0. (60)
If instead
03,(5) < 03(D) < min{0s(3).8(D)}.
then
TREED) _ 2 [A@3(5) - A@D))] )

whose sign is — sign(d).

Proof. See Appendix A.

Greater continuation risk lowers the liquidation cutoffs. This expands liquidation under one-
layer debt, but its effect on fragmentation depends on the active upper endpoint. If the control-
switch cutoff binds, only the lower endpoint moves and fragmentation expands. If the junior
liquidation cutoff binds, both endpoints move and the sign depends on the state profile of liquidation
loss. These are fixed-face comparisons and do not by themselves rank priority structures once

issuance is endogenous.

Numerical illustration. We next illustrate the overall design trade-off under endogenous is-
suance. The example shows that making all date-0 debt senior can produce a worse outcome even
though it eliminates pari passu dilution and payout-driven overborrowing in the reported equilib-
rium. It also shows how partial seniority can provide sufficient dilution protection without incurring

the full priority-control cost of the all-senior policy.
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Table 1: Commitment benchmark and no-commitment polar financing policies

Commitment (one layer) All-junior All-senior

Total face D 2.079 2.151 2.098
Closed-form branch slack Dc.p — D1 0.191 0.119 0.172
D§ 0.000 0.000 1.000
D 1.094 1.111 0.000
Dy 0.985 1.040 1.098
Payout P, 0.000 0.036 0.000
Forced-default probability 0.407 0.462 0.422
Liquidation probability 0.251 0.253 0.422
Strict share among liquidated states 1.000 1.000 0.310
Liquidation loss A 0.0488 0.0488 0.0825
Quadratic refinancing-shortfall cost ¥(Dy) 0.0285 0.0417 0.0317
Total loss T =A+ W 0.0773 0.0905 0.1142

Notes: Forced-default probability is Pr(Ve(62) < Di). Liquidation probability is Pr(lh (62;-) = 1). Liquidation loss is A =
E[A(02)11iq(f2; )] The quadratic refinancing-shortfall cost is ¥(D1) = XE[(D1—Vc(02))7]- Deap is a branch diagnostic and is
not imposed as an economic or numerical cap. Baseline parameters are (go, g, £2, A2, £3, A3) = (0.55,0.50,0.80, 0.82,0.45, 0.30),
(o, I1) = (1.00,0.90), x = 0.90, and x = 1.50. The implied constants are ac = 1.55, bo = 1.30, ¢ = 0.80, cx = 0.72, d = 0.67,
and Dcap = 2.27.

For the closed-form and numerical analysis, we specialize Assumption 3 to

Consequently,
U(D) = gE[(D - Vc(eg))j_] . (62)

This specification makes the date-1 issuance problem well posed without changing creditor payoffs

or liquidation decisions. The baseline parameterization is

(g0, g, €2, X2, L3, A3) = (0.55,0.50,0.80, 0.82, 0.45, 0.30),

(In,I;) = (1.00,0.90), 2 =090, = 1.50.

It satisfies Assumption 5: gg — gz = 0.100, ¢ — dex = 0.062, {3 — A3z = 0.180, and A(f) =
0.20 — 0.026 € [0.18,0.20].

Table 1 compares the commitment benchmark with the two polar no-commitment policies, each
evaluated at its own equilibrium face. All-junior debt preserves unified creditor control but selects a
higher total face and a positive payout, raising the refinancing-shortfall cost. All-senior date-0 debt

eliminates the payout but creates a senior-controlled liquidation region; in the baseline, its total
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Figure 3: Financing-need comparative statics. Panels A-D report date-1 payout, total face,
liquidation loss A, and total loss 7 as I; varies. The commitment, all-junior, and all-senior policies
are solved separately at every point. The vertical lines mark exhaustion of riskless capacity, onset
of the additional senior-control wedge, and the crossing of total loss under the two polar no-
commitment policies.

loss exceeds that under all-junior debt. Thus, eliminating pari passu dilution need not improve the
outcome. Because the policies select different total faces, the comparison combines the induced-
face and priority-control effects in equation (58); it is not a fixed-face fragmentation comparison.
The positive strict-share statistic shows that the date-0 all-senior liquidation outcome is not driven
entirely by creditor indifference, while the reported values of Dca, — D1 verify the capped-upside
condition for each policy.

Figure 3 contrasts payout-driven borrowing with financing-driven issuance. Under all-junior
debt, total face initially remains at its unconstrained date-1 optimum, so a larger financing need

crowds out payout almost one-for-one until the financing constraint binds. Under all-senior debt,

39



payout is zero and issuance tracks the financing need. Thus, a larger I; weakens the benefit of
priority protection by reducing the amount of payout-driven overborrowing it prevents.

The lower panels show the corresponding cost. Once protected debt becomes risky, senior control
can liquidate states that unified creditor control would continue, opening the fragmentation-loss
gap. The final crossing compares only the two polar policies; it does not characterize the globally
optimal mixed structure.

The polar comparisons conceal an important feature of the design problem: partial seniority
can dominate both. Figure 4 therefore reports the lowest-loss equilibrium candidates identified by
the numerical search over the full range of date-0 senior faces at the baseline parameterization.

Starting from the all-junior policy at S = 0, additional seniority reduces the legacy debt exposed
to pari passu dilution. Equilibrium total face and the refinancing-shortfall cost consequently fall.
At approximately S = 0.313, the payout reaches zero. For S € [0.313, go], the baseline solution
reproduces the commitment total face, liquidation rule, and total loss. Importantly, all policies are
evaluated at the same distress-cost parameter y = 1.50. Under this common cost, all-junior debt
still selects a positive payout and a higher total face than the commitment benchmark (Table 1),
whereas payout is zero and total face coincides with the commitment benchmark throughout the
partial-seniority interval. Thus, the change in issuance behavior is generated by seniority rather
than by the distress-cost level alone. Once S > gg = 0.55, senior debt is no longer fully covered
by contemporaneous cash flow in every state, and the direct priority-control cost becomes active
on the reported branch. Partial seniority therefore dominates both polar policies by providing
enough protection to eliminate payout-driven overborrowing without exposing a risky senior class
to distorted control.

The right endpoint of the plateau depends on how creditor indifference is resolved. Under a tie
rule favoring continuation, it extends to ac — cx = 0.83 in the baseline calculation. To see why, for

S < ac — cx the downside continuation payoff satisfies

Z"(02) =Veo(b2) —cx > ac —cx > S,

while V7,(02) > ar, > S. Whenever the senior class is cash-uncovered, it therefore receives S under

both liquidation and extension and is exactly indifferent. Resolving this indifference toward con-
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Panel A: total loss over senior face Panel B: decomposition (baseline tie rule)
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Figure 4: Priority-design locus. Panel A reports total expected loss over date-0 senior face S,
with the date-1 issuance best response and date-0 break-even condition imposed at each point. The
black solid line applies the baseline tie rule favoring liquidation, while the gray dashed line resolves
creditor indifference toward continuation. The shaded interval marks the commitment plateau
under the baseline rule. Panel B decomposes total loss under the baseline rule into liquidation loss
and the refinancing-shortfall cost.

tinuation leaves the residual junior comparison equivalent to the unified-creditor rule and preserves
the commitment allocation. The alternative locus is a default-stage resolution robustness exercise:
the tie convention changes the right endpoint of the implementation plateau, but not the central
result.

Figure 5 completes the priority-design comparison over the full senior-face domain. At low
financing needs, the commitment face lies below the fragmentation kink, so the fragmentation
region is empty. Every S € [Siower(11), lo] implements commitment, including risky senior faces.
The lower endpoint rises with I; because the commitment face and the dilution incentive rise with
the interim funding need.

Implementation fails on the certified window I; € (0.781991,0.859514). Entry satisfies

Ifnter — Hone(2£2 — 03+ caj) — Iy = 0.781991.

At I; = 0.80 and S = Iy, commitment-face financing slack is —1.69 x 10™%, so the commitment

target cannot finance the interim need. At I; = 0.85 and S = gy, financing is feasible and the date-1
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Panel A: near-optimal priority and commitment implementation
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Figure 5: Near-optimal priority protection and commitment implementation. Panel
A reports the seniority correspondence retained within an absolute objective tolerance of 1077,
with a relative safeguard of 107?. Component interiors are sampled, and every reported seniority
endpoint is certified by a symmetric bracket of width at most 9.16 x 10~7. The green band uses the
stronger selected-equilibrium implementation criterion; weak-best-response membership is reported
separately in the replication diagnostics. The shaded window is the certified implementation gap.
The vertical markers give entry I$%%" = (.781991, the risky-partial-to-safe-partial policy switch
I$¥iteh — 0.813407, and exit I$¥" = 0.859514; all three bracket widths are at most 7.63 x 107".
Panel B reports the deterministic representative policy, defined as the midpoint of the widest
certified near-optimal component, and renders the payout discontinuity at the certified interior
switch explicitly rather than interpolating across the switch. On the safe-partial branch, S* = gy =
0.55 up to endpoint-certification tolerance, DT = 2.004126, and total loss is invariant in I; up to
numerical tolerance; payout absorbs the financing need one-for-one and vanishes at the certified gap
exit up to numerical tolerance. Panel C reports the loss decomposition and commitment benchmark.
The peak shortfall is 0.0072 at I; = 0.81, equal to 0.72% of normalized date-0 investment and 12.3%
of commitment-benchmark loss. The selected policy correspondence jumps at the interior switch,
while the minimized-loss envelope is continuous because the two branch losses coincide at the
certified crossing.
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deviation gain is 7.16 x 107°; the best-response face is 2.0031, compared with D™ = 1.9870, and
payout is 0.0109. The implementation gap therefore identifies where the corollary’s conditional
hypothesis fails; it does not contradict the corollary.

Inside the gap, priority protection is second best. The risky-partial branch is selected from entry
through the certified branch crossing I fWitCh = 0.813407. The selected priority correspondence then
jumps to the safe-capacity branch. The minimized-loss envelope remains continuous because the
two branch losses are equal at the crossing. On I; € {0.82,0.83,0.84,0.85}, the safe-partial policy
is invariant at the safe-capacity point S* = go = 0.55 (numerically 0.549999), D} = 2.004126,
and total loss 0.066737. Issue proceeds on the frozen safe-partial branch equal 0.859518; hence
Pj = 0.859518 — I;. The implied zero crossing is 3.48 x 1075 above the independently certified
exit I$X® = (0.859514; this small discrepancy is numerical drift in the frozen-branch proceeds rather
than uncertainty about the certified transition. The excess-loss wedge peaks at 0.0072 at I; = 0.81.

Implementation resumes at Iy = 0.859514. At I; = 0.90, the baseline implementation plateau
is S € [0.313,0.550]. At I; = 0.95, the financing constraint disciplines issuance directly: all-junior
payout is 0.0000, and the near-optimal lower endpoint falls to 0.0000, so all-junior debt belongs to

the near-optimal set.

4 Extensions and Empirical Implications

The baseline model has two priority layers and a binary firm-wide liquidation decision. We first
extend the analysis to arbitrary seniority partitions and characterize how priority refinement affects
liquidation. We then examine collateral as asset-specific priority and show how the same mechanism

can generate inefficient partial liquidation, before discussing the model’s empirical implications.

4.1 Multiple layers of seniority

We consider the liquidation—continuation problem at ¢t = 2 when the firm has multiple layers of
debt, holding all other aspects of the baseline setup fixed. We show that a finer seniority partition
weakly expands liquidation and characterize the statewise liquidation limit as the partition mesh

converges to zero.
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4.1.1 Seniority partitions and the pivotal class

Fix total promised debt D1 > 0. A K-layer seniority structure is represented by the partition

P={0=Cy<Ci1<---<Cg =D} C|0,Dy]. (63)

The interval (C;_1, C;] defines class i. Claims in this class are junior to all claims below C;_;
and senior to all claims above Cj. Thus, the cutoffs C; record cumulative face value from the most
senior to the most junior claims.

Under Assumption 2, participation in a default state 6- is determined by cash coverage. Class

1 participates in the liquidation—continuation decision if and only if

C; > G(6s).

Classes satisfying C; < G(62) are fully covered by contemporaneous cash, and do not participate.
Although every cash-uncovered class has an objection right, only the first such class can affect the

outcome.

Lemma 5. Fiz a default state 03 with G(62) < Dy and a seniority partition
73:{0200<C1 <"-<CK:D1}.
Let
Jj=min{i : C; > G(62)},

so that

Cj_1 < G(HQ) < Cj.

Under Assumption 2, the liquidation—continuation outcome is determined solely by class j. Equiv-

alently, the outcome is the same as if class j were the unique decisive class.

Proof. See Appendix A.

Lemma 5 reduces the creditor-objection protocol to a pivotal-class representation. For a parti-
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tion P and a default state 69, define the pivot cutoff by
Cpivot(P§ 02) = mln{C’z € 7) : Cl > G(@g)} (64)

Because G(02) < D in default, this cutoff is well defined. If G(2) coincides with a cutoff, the
strict inequality in equation (64) makes the next higher class pivotal.

Let j denote the pivotal class. Since Cj_; < G(f2), the cumulative face C;j_; of all claims senior
to class j is repaid in full under either liquidation or continuation and therefore cancels from class
j’s payoff comparison. Under Assumption 2, the pivotal class objects to continuation if and only if

its own liquidation payoff is strictly positive and
min{CinOt (P, 92), VL(GQ)} Z E[min{CinOt(P; 92), Z(QQ, 93)} ‘ 92] . (65)

Thus, despite the presence of multiple creditor classes, the resolution decision depends on a single

state-dependent cutoff.

4.1.2 Priority refinement and coarsening

Let

PZ{OZC@<01<'--<CK:D1}

and

73,2{0:60<51<-"<C~'M:D1}

be seniority partitions with the same total promised debt. We say that P’ is a refinement of P if
PCP.

Equivalently, P’ is obtained by inserting one or more cutoffs into P, thereby splitting existing
classes without changing total face or their relative priority.

For any state satisfying G(02) < D1, refinement can only weakly lower the pivot cutoff:

Cpivot (P/§ 62) < Cpivot (P, 02) (66)
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The smaller cutoff caps the pivotal class’s payoff more tightly and therefore weakly reduces its
exposure to continuation value.
To characterize increasingly fine priority structures, define the mesh of a partition by

mesh(P) = max (C; — Ci—1). (67)

1=1,...,

For every state satisfying G(02) < D1,

0 < Chpivot(P;62) — G(62) < mesh(P). (68)

Proposition 7 (Priority refinement and its limit). Fiz total promised debt D;.

(i) Let P’ be a refinement of P. In every forced-default state, liquidation under P implies liqui-
dation under P’. Thus, liquidation is weakly increasing in priority refinement.

(ii) Fix a forced-default state 0y satisfying Vo (62) < Dy. If

mesh(P) < Vi,(62) — G(62) = L(63,2),

then the firm liquidates at t = 2 in state 6o. Consequently, for any sequence of partitions
(Pn)n>1 satisfying mesh(P,) — 0, there exists a state-dependent threshold N(62) such that

the firm liquidates in state 0o under every Py, with n > N(62).
Proof. See Appendix A.

Lemma 6. If liquidation is chosen when the decisive cutoff is C, then it is also chosen when the

decisive cutoff is any C' € (0,C].

Figure 6 illustrates the mechanism behind Proposition 7. Under the coarse partition, the pivotal
junior class is not fully repaid in liquidation and therefore retains exposure to continuation value.
Refinement can instead make a smaller intermediate class pivotal. When that class is fully repaid
in liquidation, its payoff is capped at face value and it weakly favors liquidation. As the partition
mesh converges to zero, the pivot cutoff approaches contemporaneous cash and the pivotal class’s
incremental exposure to continuation value vanishes.

Let 1yiq(62; P, D1) denote the equilibrium liquidation indicator under partition P, setting the
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(a) Coarse partition P = {0,Cy, D} (b) Refinement P’ = {0,C1,Ca, D1} (c) Continuous Limit

Takes loss
Cin’ot(P§ 92) = Dl (D1 > V1) D1
Liq.‘YaLue ................................... More JUNIOr  |uueeeeseessssnsssnnnnnsnnnnaiosssrcsssscnsssccde
2(62) s Continuous
Junior Bloclk Fully paid Seniorit,
Pivotal Class) Cpivot(P';02) = Cs ully p. y

(Cs < Vi)

Int diat:
Realized Cash ntermediate Chivot = G(02)

mmmmml 00 Lasssssssssssssas N Pi NI
G(02) iz Fiziel)) (vanishing upside exposure)

Senior Block More Senior

0 0
Cpivot (7),) < Cpivot (P)

Y

Increasing Priority Refinement (mesh(P) — 0)

Figure 6: Priority refinement and the pivotal class. For a fixed state 03, the pivot cutoff is
the first partition cutoff above contemporaneous cash G(62). Panel (a) shows a coarse partition in
which the junior class is pivotal. Panel (b) inserts an intermediate cutoff, lowering the pivot cutoff
and making the new pivotal class fully covered by liquidation value. Panel (c) illustrates the limit
in which the partition mesh converges to zero and the pivot cutoff approaches G(62).

indicator equal to zero whenever Vo (62) > D;. Part (ii) of Proposition 7 implies that, along any

sequence satisfying mesh(P,,) — 0,

lhq(ﬁg;Pn,Dl) — 1{V0(92) < Dl} for every 92.

Since

0 < A(f2) < Vi(6a) < Ve(62),

equation (3) and dominated convergence imply

lim E[A(@g)lliq(ez;Pn, Dl)] = E[A(eg)l{VC(ag) < Dl}] . (69)

n—oo

Thus, in the limit of continuous seniority, every forced default results in liquidation.

Proposition 7 uses the baseline weak-objection rule. Appendix Section B separately provides
a sufficient condition for the same statewise conclusion when continuation proposals may include
bounded consent transfers. Online Appendix Section OA.1 shows that refinement monotonicity in
part (i) also holds under the strict-objection convention; see Proposition 11(i). The fine-partition

liquidation limit in part (ii) survives under the additional downside-continuation condition in Propo-
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sition 11(ii).
The number of priority layers alone, however, does not determine the fragmentation cost. Re-

finement has no effect when all newly created cutoffs remain covered by contemporaneous cash.

Corollary 3 (Safe priority refinement). Fiz total promised debt D > 0 and a seniority partition P
of [0, D]. Let P’ be a finite refinement of P satisfying

PAPC(0,Gl,  G=infG(0).
2

Then:

(i) Whenever a cash-uncovered class exists, P and P’ have the same pivotal cutoff. They therefore
induce the same repayment, default, and liquidation decisions.

(ii) The two partitions induce the same liquidation set, expected liquidation deadweight loss, state-
wise aggregate creditor payoff, and aggregate debt value. Every tranche whose upper cutoff is

weakly below G is repaid in full from contemporaneous cash and has unit price.

Proof. See Appendix A.

Corollary 3 shows that the firm can create any finite refinement within the always cash-covered
portion of its capital structure without generating a fragmentation distortion. A newly inserted
cutoff affects resolution only if it can become cash-uncovered and hence pivotal. This is an equality
case of Proposition 7, which otherwise establishes only weak monotonicity.

The fixed-face refinement result also yields a conditional coarsening principle for ex ante design.
Holding total protected face S, legacy junior face U, and date-1 junior issuance y fixed, subdividing
the protected block provides no additional protection against dilution by the junior pool but can
place control in the hands of a more tightly capped intermediate class. Corollary 4, stated and
proved in Appendix A.13, shows that coarsening the protected block weakly contracts the liquida-
tion set and weakly lowers expected liquidation deadweight loss, with a strict reduction whenever
the two liquidation sets differ on a set of positive probability.

If S < G, the refined and coarsened structures differ only through safe cutoffs. Corollary 3 then
implies equality for every candidate junior issue y: date-1 junior pricing and best responses, as well
as aggregate date-0 issuance proceeds, are unchanged. This is a fixed-architecture result and does

not determine the optimal protected face or the optimal response to future financing needs.
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Online Appendix Section OA.2 extends this logic to n financing dates and compares two po-
lar financing policies. Repeated protected issuance generates an increasingly fine maturity prior-
ity partition, whereas repeated unprotected issuance accumulates in a common pari passu pool.
The appendix decomposes the difference in expected loss between these policies into a fixed-face
fragmentation component and a dilution-induced leverage component, without characterizing the

unrestricted sequential financing problem.

4.2 Collateral as Asset-Specific Priority

The baseline model represents priority as a claim on a common pool of value and treats liquidation
as a binary, firm-wide decision. Collateral is economically distinct: it gives a creditor priority over
a subset of the firm’s assets and a pari passu deficiency claim on the remainder. This subsection
formalizes that distinction, extending our priority-fragmentation mechanism to environments with
partial liquidation and asset lumpiness.

Fix a forced-default state 0 and suppress the state variable below. Write Go = G(62) and Lo =
L(69,2), while G3 and L3 denote the date-3 cash flow and liquidation proceeds. All expectations are
conditional on 65, and (G5 remains available under either immediate enforcement or continuation.

Let A denote the pledged component of the firm and B the unpledged component. Suppose

that the pledged component accounts for a constant share o € (0,1) of asset payoffs:
(L3, G4, Lg) = a(L2,Gs, Ls), (L5, GF, L) = (1 - a)(La, Gs, La).

We maintain the going-concern condition E[G3 + L3] > Lo, which, by proportionality, implies
E[G4 + L4] > L4. The proportionality restriction is a tractability condition: the results below
concern pledged components whose payoffs scale proportionally with aggregate asset payoffs.

A creditor holds a secured claim with face D¢ > 0, while the remaining unsecured claims have
total face D¢ > (). The secured creditor has first priority over L3 under immediate enforcement
and over L? under continuation. Operating cash flows are unencumbered, and any unpaid portion
of the secured claim becomes a general unsecured deficiency claim that shares the residual pool

DHHSGC

pari passu with . Any collateral proceeds in excess of the secured claim return to the residual

estate. At forced default, contemporaneous cash GGo remains in the unencumbered estate and is
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not distributed before the enforcement decision. The secured creditor’s priority therefore extends
only to pledged collateral proceeds; any recovery from operating cash arises through its pari passu
deficiency claim.

The pledged component A is fixed contractually, and the secured creditor has the exclusive
right to enforce against it. Enforcement produces partial liquidation, denoted PL: A is liqui-
dated at t = 2 while B continues to ¢ = 3. Non-enforcement produces full continuation, denoted
C: both components continue to t = 3. We retain the weak-objection convention from Assump-
tion 2: the secured creditor enforces when its partial-liquidation payoff is strictly positive and
weakly exceeds its continuation payoff. The baseline cash-coverage participation rule is replaced in
this subsection by the secured creditor’s exclusive contractual enforcement right over component
A. Unsecured creditors cannot separately force the sale of A, and we abstract from any separate
resolution decision concerning B to isolate the collateral-enforcement channel. Online Appendix
Section OA.2.2 studies a broader divisible-asset environment under payoff conservation, common
incremental objection rights, and path-independent class payoffs. The proportional-payoff environ-
ment and enforcement technology described above are maintained throughout this subsection. The

total and unencumbered residual pools under these outcomes are

PL:  XPL=rd+Go+aB+ 18, vYPl=Gy+GE+ LY,

C: XC:G2+G3+L3, YC:G2+G3+L33.

For a deficiency claim of size h > 0 against an unencumbered residual pool Y > 0, define its

pari passu recovery by

h

W min{Y, h + D"} h 4 D" > (),

Rdef(h7 Y; Dunsev:) =
0, h+ DS =,

The secured creditor’s expected payoffs from partial liquidation and continuation are therefore

UPL — min{Dse(:7 L‘QA} + E[Rdef((Dsec . L?)_‘_, YPL; Dunsec)] , (70)

sec

USe = Emin{D**°, L3} + Raer (D — Lg) ", Y, D) . (71)

sec
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To isolate the effect of priority fragmentation, consider a one-layer benchmark with the same

total face

D — DSBC + Dunsec’

in which all debt belongs to a single pari passu class. Hold the resolution technology fixed by giving
the unified class the same choice between partial liquidation of A and full continuation, governed
by the same objection rule. Its expected payoffs are

UPL(D) = Emin{D, X}, us

one one

(D) = E[min{D, X“}].

Proposition 8 (Collateral fragmentation effect). Fiz total face D and compare the one-layer
structure with a collateralized structure having secured face D¢ € (0,D) and unsecured face
Dusee = D — D¢, In any forced-default state, if the one-layer class objects to full continuation in
favor of partial liquidation of A, then the secured creditor also objects and, by its exclusive enforce-
ment right, liqguidates A. Hence introducing a secured layer weakly expands the set of forced-default

states in which A is liquidated.

Proof. See Appendix A.15.

Proposition 8 gives a direct collateral counterpart to the seniority-fragmentation effect. Under
proportional asset payoffs, the secured creditor inherits any preference of the unified class for
partial liquidation, so introducing a secured layer cannot eliminate liquidation of A. Because
IE[Gé4 + Lg“] > L‘24, any such enforcement is socially inefficient. Thus, when collateral can be
enforced separately, the fragmentation distortion can take the form of an inefficient sale of the
pledged asset. Beyond this weak fragmentation effect, collateral creates an additional channel

through the dilution of the secured creditor’s deficiency claim. To characterize this channel, define

Dgee = min{ D%, L3} — E[min{ D>, L4'}].

Proposition 9 (Deficiency dilution and secured-creditor liquidation bias). Fiz D% and the asset-

payoff primitives. As D" — oo,

UPL _UC s Dy,

sec sec

51



whereas
UPL(Dsec + DunseC) _ UC

one one

(DSQC + DuHSeC)

— E[XPE - XY = —a(E[G3 + Ls] — L) < 0.

—=unsec

Consequently, if Dsec > 0, there exists D'« < 0o such that, for every D™ > D , the secured
creditor objects to full continuation in favor of partial liquidation, whereas the corresponding one-

layer class strictly prefers continuation.

Proof. See Appendix A.16.

The proposition identifies the source of secured creditors’ liquidation bias. As the unsecured
pool becomes large, deficiency recoveries under both outcomes vanish, leaving the secured creditor
focused on the priority-recovery comparison I'sec. The unified class instead internalizes the differ-
ence in total resources and therefore preserves the pledged component’s going-concern surplus.

When immediate collateral proceeds fully cover the secured claim, I/24 > DSeC,
Tee >0 <= Pr(L4 < D) > 0.

Thus, if continuation collateral is insufficient with positive probability, sufficiently extensive un-

secured issuance makes the secured creditor strictly prefer immediate enforcement. At the same

time, the fully covered enforcement payoff remains protected from additional unsecured claims.
Collateral also introduces a payoff-allocation channel absent from ordinary all-asset seniority.

For comparison, an all-asset senior unsecured creditor with face D*°° has expected payoffs

Ukew = Emin{D**, X**}], US, = Emin{D**, X}].

sen sen
Lemma 7 (Secured versus all-asset senior debt). For either stipulated resolution outcome,
UPL > UPL UC > UC

sen sec sen — sec*

If immediate collateral proceeds fully cover the secured claim, L‘24 > D"°°, then

UPL _ UPL — psec

sen sec
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and

UPL_UC >UPL_UC' > 0.

sec sec — sen sen —

Proof. See Appendix A.17.

The lemma distinguishes asset-specific collateral from all-asset seniority. An all-asset senior
creditor has priority over the entire firm resource pool, whereas a secured creditor has priority
only over A and shares any deficiency claim with the unsecured pool. When immediate collateral
proceeds fully cover the common face value, both creditors receive the same enforcement payoff, but
dilution of the secured creditor’s deficiency recovery can lower its continuation payoff. Collateral
can therefore generate a stronger enforcement incentive than all-asset seniority.

The baseline and collateral models describe two resolution technologies. When only firm-wide
resolution is available, fragmentation can produce inefficient liquidation of the firm. When a fixed
collateral package can be enforced separately, the same capped-payoff mechanism can instead pro-
duce an inefficient sale of the pledged asset. Collateral additionally exposes the secured creditor’s
continuation payoff to dilution of its deficiency claim, a channel absent from all-asset senior debt.
The model does not derive which resolution technology is available or a comparative static in asset

redeployability; those are empirical interpretations of the two environments.

4.3 Empirical Relevance and Implications

An important empirical question is why many firms concentrate borrowing in a small number
of debt types, as documented by Colla et al. (2013). Debt specialization is broader than priority
concentration, but our mechanism speaks specifically to its priority and security dimensions. At the
same time, corporate liabilities display substantial heterogeneity in priority and security (Barclay
and Smith, 1995; Rauh and Sufi, 2010). Badoer et al. (2020) further show that firms spread priority
as their credit quality deteriorates, increasing their reliance on secured and subordinated debt,
and argue that security protects creditors against dilution more effectively than payment-priority
covenants. This evidence speaks to the dilution-protection benefit of priority. Our framework
offers a priority-based explanation for why concentration along these dimensions may nevertheless
be valuable: creating protected layers can place resolution control in the hands of a more tightly

capped creditor and thereby expand inefficient liquidation. The resulting trade-off can favor priority
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concentration when resolution distortions dominate and priority dispersion when protection against
future dilution is especially valuable. This interpretation is closely aligned with John et al. (2021),
who find that stronger creditor protection is associated with more concentrated debt structures
and attribute this pattern to the greater value of concentration in mitigating creditor liquidation
bias and facilitating distressed renegotiation.

Institutional and empirical work on Chapter 11 underscores the relevance of the model’s control
channel. Baird and Rasmussen (2002) emphasize the shift from traditional negotiated reorganiza-
tions toward creditor control and going-concern sales. More directly, Ayotte and Morrison (2009)
find pervasive creditor control and show that Chapter 11 cases are more likely to result in a sale
when secured lenders are oversecured, consistent with secured-creditor fire-sale bias. Hotchkiss et
al. (2023) review broader evidence that the growing influence of senior secured creditors is asso-
ciated with greater use of sales and asset dispositions, while noting that such sales need not be
inefficient. This evidence supports the link between secured-creditor control and sale outcomes, al-
though it does not by itself establish the model’s inefficiency prediction. Complementary evidence
from covenant violations shows that creditor control affects investment, financing, and governance
decisions outside bankruptcy (Chava and Roberts, 2008; Roberts and Sufi, 2009; Nini et al., 2012).
In the baseline model, the relevant outcome is firm-wide liquidation; in the collateral extension, it
is enforcement against the pledged component.

Against this background, the model yields three empirical implications that distinguish cash-

covered from cash-uncovered priority and firm-wide from collateral-specific enforcement.

Prediction 1: Cash-uncovered priority refinement weakly increases liquidation.
Proposition 7(i) shows that, holding total face fixed, refining the priority partition weakly ex-
pands the set of forced-default states in which liquidation occurs. Part (ii) provides the limiting
benchmark: as the partition mesh converges to zero, every forced default eventually results in
liquidation under the baseline objection rule. The relevant empirical measure is not simply the
number of priority classes. A newly created cutoff affects resolution only when it can become cash-
uncovered and hence pivotal. Conditional on total leverage and firm fundamentals, finer priority
partitions within the cash-uncovered portion of the capital structure should therefore be associated
with more liquidation or sale-oriented resolutions and less continuation through traditional reorga-

nization. Among structures in which a priority class controls resolution, a lower cumulative face at
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the first cash-uncovered cutoff should likewise be associated with a stronger liquidation incentive.

Prediction 2: Safe cash coverage supports finer priority structures.

Corollary 3 shows that priority layers contained within the portion of debt always covered by
contemporaneous cash do not affect resolution. A firm can therefore preserve issue-by-issue priority
within this cash-covered portion, potentially creating many layers without generating a fragmen-
tation cost. Once a protected layer can become cash-uncovered, however, the same protection can
distort resolution. Conditional on financing needs and the value of dilution protection, stronger
cash coverage should therefore be associated with more and finer protected layers, whereas weaker
cash coverage should tilt debt design toward fewer or thicker priority classes, greater use of pari
passu issuance, and greater exposure to subsequent dilution. This prediction concerns cash cover-
age rather than collateral coverage: a claim fully covered by collateral can still control enforcement

against the pledged asset.

Prediction 3: Collateral fragmentation weakly increases pledged-asset sales, while
deficiency dilution can make the increase strict.

In environments in which the secured creditor controls enforcement against the pledged asset,
Proposition 8 compares a collateralized structure with a one-layer structure having the same total
face and the same partial-liquidation-versus-continuation technology. If the unified class prefers
liquidation of the pledged component, the secured creditor does as well. Introducing a secured
layer therefore weakly expands the set of states in which the pledged asset is sold. Proposition 9
identifies an additional channel specific to collateral. Holding the secured face and asset-payoff
primitives fixed, a larger unsecured pool dilutes the secured creditor’s deficiency recovery. When
immediate priority recovery exceeds expected continuation priority recovery, sufficiently extensive
unsecured issuance induces the secured creditor to enforce even though the corresponding unified
class strictly prefers continuation. Thus, holding the secured face and asset fundamentals fixed,
pledged-asset sales should be especially likely when immediate collateral recovery is high relative
to expected continuation collateral recovery and the unsecured pool is sufficiently large to dilute
the secured creditor’s deficiency claim.

Together, these predictions emphasize two distinctions: priority layers that remain cash-covered
differ from layers that can become pivotal, and firm-wide resolution differs from collateral-specific

enforcement. Debt priority is therefore not merely distributional; it changes who controls distress
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resolution and whether the firm or a pledged component continues.

5 Conclusion

This paper develops a theory of debt priority design that trades off ex ante dilution protection
against ex post resolution efficiency. Priority protects legacy creditors from dilution by future
borrowing and can thereby restrain payout-driven overborrowing. Yet it also divides creditors into
separately ranked classes and changes who controls the firm in distress. Priority therefore allocates
not only cash flows, but also decision-making power.

Holding total promised repayment fixed, priority splitting weakly expands inefficient liquidation.
When more-senior claims are covered by contemporaneous cash, the pivotal junior class follows the
same liquidation rule as a unified creditor class. When a senior class becomes cash-uncovered, how-
ever, its capped continuation payoff can make liquidation privately attractive even when a unified
class would continue. This asymmetry extends to arbitrary priority structures: refining the priority
partition weakly expands liquidation, and sufficiently fine partitions lead every forced-default state
to liquidation under the baseline rule. Refinements within the always cash-covered portion of the
capital structure are neutral. Holding total protected face, legacy junior face, and subsequent junior
issuance fixed, subdividing a cash-uncovered protected block can increase liquidation loss without
providing additional dilution protection.

The ex ante design implication is a trade-off between dilution and fragmentation. Safe seniority
protects legacy creditors without distorting resolution and, under the conditions of the model, an
optimal structure can be chosen to use all available safe seniority. When this protection is sufficient
to discipline interim issuance, it can implement the commitment allocation. Beyond the safe region,
further priority protection may reduce dilution and equilibrium total face but also creates a direct
priority-control cost. The numerical illustration shows that partial seniority can dominate both all-
junior and all-senior debt by providing sufficient dilution protection while limiting distorted senior
control. Over the reported financing-need domain, partial seniority implements the commitment
benchmark outside a single interior interval; within that interval, the second-best policy switches
from risky partial seniority to the safe-capacity boundary.

The collateral extension shows how the mechanism operates under asset-specific priority in the
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maintained collateral environment. Introducing a secured layer weakly expands inefficient sales of
the pledged asset, while subsequent unsecured borrowing can further encourage enforcement by
diluting the secured creditor’s deficiency claim. More broadly, the analysis provides a rationale for
coarse priority structures despite the anti-dilution appeal of issue-by-issue priority. It predicts that
cash-uncovered priority fragmentation should be associated with more liquidation- and sale-oriented
resolutions. The relation between priority granularity and liquidation should be weak while the

relevant cumulative cutoffs remain cash-covered and stronger once they become cash-uncovered.
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A Proofs

This appendix collects omitted proofs. Section A.0 gives a normalization lemma used in minimal-
face funding arguments. Sections A.1-A.2A prove the refinancing/default rule, the date-0 reduc-
tion, and sufficient conditions for monotone total loss. Section A.3 gives the consolidated proof
of Proposition 4. Sections A.4-A.5 prove the two parts of Proposition 5. Section A.6 establishes
the two-layer strategic-default transmission result, aggregate pricing under safe seniority, exis-
tence, and Proposition 6; Section A.7 proves Corollary 1. Sections A.8—A.11 derive the tractable
liquidation cutoffs, continuation-risk comparative statics, closed-form pricing objects, and numer-
ical implementation. Sections A.12—-A.14 establish pivot-cutoff monotonicity, priority-refinement
monotonicity, safe-refinement neutrality, conditional dominance of coarsening, and the continuous-
seniority limit; Sections A.15-A.17 prove the collateral results. The remaining multi-date and

general-fragmentation proofs are collected in the Online Appendix.

A.0 A normalization lemma used repeatedly

Lemma 8. Fiz some I > 0. Suppose II : [0,00) — R is continuous with I1(0) = 0. Suppose there

exists D > 0 such that II(D) > I. Then there exists D(I) € [0, D] such that

(D(D)) = T.

Proof. If I = 0, take D(0) = 0. Now suppose I > 0. Because II is continuous, the set {d € [0, D] :

II(d) > I} is closed and nonempty, hence the minimum

D(I) =min{d € [0,D] : II(d) > I }

is attained. Note that D(I) > 0 since II(0) = 0 < I. If II(D(I)) > I, by continuity there exists

e € (0,D(I)) such that II(D(I) — €) > I, contradicting minimality. Thus II(D(I)) = I. O

A.1 Proof of Lemma 1

Proof. When full repayment is feasible, Vo (62) > Di, and repayment and default give the en-

trepreneur identical expected payoffs, the selection follows the creditors’ resolution in default: if
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default would trigger liquidation under Assumption 2, the entrepreneur repays; if default would
lead to extension, she defaults. The convention applies only to payoff-equivalent actions and pins
down the repayment/default selection used below.

Fix 0y with Vi(02) > D;. Full repayment gives equity Vo (62) — Dy.

If default would trigger liquidation, equity receives (VL(GQ) — D1)+. Assumption 1 implies
VL(02) < Vio(02), so repayment is weakly preferred. When the two payoffs coincide, the equilibrium
convention selects repayment. Thus a repayment-feasible state in which default would liquidate is
repaid.

If default would instead trigger extension, equity receives
E[(Z(02,05) — D1)" | 62] = Vo(0s) — E[min{ D1, Z(62,03)} | 62] > V() — Dy.

Strategic default is therefore weakly optimal in this case. It is strictly optimal when the inequality is
strict; when the payoffs coincide, the selection convention above chooses default. Hence, whenever
default would lead to extension, the entrepreneur defaults and creditors extend.

Consequently, no repayment-feasible state is liquidated. When Vi (02) < Dj, repayment is
infeasible and default is forced, so liquidation occurs exactly when at least one participating class

objects under Assumption 2. O

A.2 Proof of Proposition 3

Proof. Fix any (Dg, Dif, DY) € £*°. Define total junior face due at ¢ = 2 by
D" = DY + D,

and write Lyiq(62; D§, D*) for the induced liquidation indicator. Consider the total realized resources
delivered to claimholders (debt plus equity), denoted R. If the firm liquidates at t = 2, resources

equal V7,(02). If the firm continues to ¢t = 3, resources equal Z(62,03). Thus,

R = Liiq(02; ) Vi (62) + (1 — Liiq(62;-)) Z(62, 03)

= G(ez) + 111q(92; ')L(QQ, 2) + (1 — 111q(92; )) (G(93) + L(93, 3))
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Taking conditional expectations given 6o gives

E[R | 02] = G(02) + V3(02) — Liiq(02; -) A(62).

Therefore,

E[R] = E[G(62) + V3(62)] — A(Dg, DY).

The first term is finite by equation (3), depends only on primitives, and is independent of the
financing policy. The private real distress cost in Assumption 3 is borne by the entrepreneur

outside the bankruptcy estate. Hence

E[R] - \I/(DS + Du) —Iy— I = E[G((gg) + ‘/23(92)] —Iy— 1, — T(DS, Du)

Equivalently, let Uy denote the entrepreneur’s date-0 expected payoff, equal to expected payouts
plus the continuation market value of equity net of the privately borne real distress cost. Compet-

itive break-even at dates 0 and 1 implies

E[R] — ‘IJ(D(S) + DY) =1Iy+ I + Uy.

Because Iy and [; are fixed primitives, maximizing Uy over £7¢ is equivalent to minimizing total loss
over the same equilibrium set. The minimized object is T (D§, D + D}). The same identity applies

to any restricted policy class after imposing that class’s continuation and feasibility constraints. [

A.2A Sufficient conditions for monotone total loss

This subsection provides sufficient conditions for Assumption 4. Write
D = (Dg, D")
for an outstanding face vector, and use the componentwise order D’ > D to mean D§ > Djj and

DY > D",

Define the set of outstanding face vectors generated by feasible no-commitment continuations
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as

g" ={(Dg, Dy + DY) : (Dg, Dy, DY) € €%} .

Let A®™ denote the feasible committed issuance plans used in the commitment benchmark and
define
geom ={(Dg, Dy + DY) « (Dg, Dy, DY) € A}

A set is order-convex if, whenever it contains two vectors D < D', it also contains every D satisfying
D <D <D’ The policy-relevant domain D is the closed order-convex hull of G"*UG™. Thus the
domain contains every committed and no-commitment face vector compared in the main analysis,
together with the coordinatewise segments needed for monotonicity arguments; only vectors in the
two generating sets need arise as equilibrium or committed policies.

For each D € D, define the equilibrium liquidation region
Z (D) = {02 : Liig(02; Dy, D*) =1} .
Expected liquidation deadweight loss can then be written as
A(D) = A(D§,D%) = / A(62) dF5(62),
Z(D)
where Fj is the distribution of 8. Total expected real loss is
T(D)=T(Dj,D") = A(D) + V(D + DY).

Higher face may induce continuation in some states and thereby reduce A. Assumption 4 holds
if any such decline is dominated by the increase in the private distress cost. The following lemma

formalizes this requirement in marginal terms.

Lemma 9 (Marginal-loss dominance). Suppose that A is absolutely continuous along every coordi-

nate segment contained in D, and that V is locally absolutely continuous on every interval of total
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face attained along such a segment. If

OA(DE. DY) | .,
S u >
Sb— +¥(Dh+ DY) 20, (72)
A(Ds, D
a(agu) +W/(Dy+ D% >0 (73)

almost everywhere along every such segment, them Assumption 4 holds.

Proof. Consider any D = (D§,D") and D' = (D, D") in D satisfying D’ > D. Because D
is order-convex, the intermediate vector (D§', D") and the two coordinate segments joining these
vectors belong to D. Absolute continuity gives

T(D') - T(D) = /D D [M(g;f)u) U+ D“)} iz

b ron(og
+/u {(8;’9) +\I/’(D8’+y)] dy.

Both integrands are nonnegative almost everywhere by (72)—(73). Hence 7 (D’) > T (D). O
A simpler uniform sufficient condition for (72)—(73) is the existence of a constant x > 0 such
that

OA(D;, D") _ ON(Dg, DY)

_ iutiaieh Sl £ BV SO
oDy~ opv = "

almost everywhere along every coordinate segment contained in D, and

V(D) >k

for almost every total face D attained along such segments. Thus, expected liquidation loss itself
need not be monotone: Assumption 4 requires only that any marginal reduction in liquidation loss
caused by higher face be no larger than the associated increase in private distress cost. These
sufficient conditions are imposed only on the policy-relevant order-convex domain D; they are not
global restrictions on liquidation sets, because at sufficiently large face liquidation loss can decline

even while the private distress cost continues to discipline total loss.
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A.3 Proof of Proposition 4

Proof. Fix any feasible committed policy and write

D = D§ + Dy + D*

for its total face. Because F1 = Fy, the risk-free rate is zero, and both debt issues are competitively

priced, the aggregate market value of all debt issued under this policy is

Iy + 1) + Pr.

We first compare priority structures at the same total face D. In every repayment-feasible state,
commitment prescribes full repayment, so aggregate creditor payoff equals D under either structure.
In forced default, a one-layer creditor chooses between liquidation and extension to maximize
aggregate creditor payoff. A pivotal class in a two-layer structure chooses one of the same two
actions but need not maximize their aggregate payoff. Therefore, state by state, aggregate creditor
payoff under one-layer debt is weakly greater than under the original two-layer policy. Competitive
pricing implies

Hone(D) >Io+1L1+ P> 1)+ 1. (74)

At the same total face, Proposition 2 and priority-invariance of the distress cost give

T7(0,D) < T(Dg, Dg + DY). (75)

By the definition of D*™(I;) and (27),

Dcom(Il) < D, Hone(Dcom(Il)> :IO+11-

Assumption 4 and (75) then imply

T(0,D"(I1)) <T(0,D) < T(Dg,Dg + DY). (76)

Part (i): no interim funding. Suppose I; = 0. Issue one one-layer date-0 claim with face D™ (0).
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It raises exactly Iy, requires no date-1 issue, and has P; = 0. Inequality (76) shows that this
replacement weakly lowers total expected loss. Hence, starting from an optimal committed policy,
an optimal policy can be chosen with one priority class and no date-1 issuance. With one class,
the labels “senior” and “junior” are payoff-irrelevant, so the claim may be represented as either all

senior or all junior.

Part (ii): positive interim funding. Suppose I; > 0. Define the common per-unit value of one-layer

debt at the minimal commitment face by

_ e hheh
- Dcom(Il) - Dcom([l) :

one

Because F; = Fy, claims issued at dates 0 and 1 with the same priority and maturity carry this

common competitive per-unit price. Construct an all-junior committed policy by issuing

These faces sum to D™ (1), both financing constraints hold with equality, and P; = 0. In-
equality (76) shows that the constructed all-junior policy weakly lowers total expected loss. The
restricted-class accounting identity established in Appendix A.2 therefore permits an optimal com-

mitted policy to be chosen with D§ = 0, date-1 proceeds exactly equal to 1, and zero payout. []

A.4 Proof of Proposition 5, part (i)

Proof. Fix the date-1 information set F; and a candidate junior issue y = D} > 0. Let X“(y)
denote the terminal payoff to the new junior claim and let X*(y) denote the terminal payoff to

equity. Because I; = 0, competitive pricing gives

P =pi(y)y =E[X"(y) | F1].
The entrepreneur’s date-1 expected payoff can therefore be written as

Ui(y) = E[X"“(y) + X" (y) | F1] — ©(D§ + ).

68



Let L(y) denote the set of date-2 states in which liquidation occurs under issue y and the en-
dogenous repayment /default rule of Lemma 1. The legacy senior class’s liquidation-versus-extension

comparison depends only on (D§, 62). Accordingly,
L(0) € L(y).

Indeed, every state liquidated under y = 0 is a forced-default state in which the legacy senior class
objects, and adding subordinated face does not alter that class’s comparison.

Outside L(y) \ £(0), the combined payoff to the new junior claim and equity is unchanged
relative to y = 0. If both policies repay, the combined payoff below the legacy senior claim is
Vo (02) — D§. If both extend, it is E[(Z(62,05) — D§)* | 62]. The only remaining possibility is that
y = 0 repays while y > 0 defaults and extends. When G(02) > D§, we have Z > Djj almost surely,
so extension again gives Vi(02) — D§. When G(62) < D, the legacy senior comparison is identical
under both policies. If default leads to extension at y > 0, it also leads to extension at y = 0, and
Lemma 1 implies that the y = 0 policy defaults as well. Hence the case in which y = 0 repays
while y > 0 extends does not arise. Thus the combined residual payoff is unchanged in every state
outside the newly liquidated set. Now fix 62 € L£(y) \ £(0). Such a state must satisfy Vi(62) > Dj.
Otherwise the senior class would be cash-uncovered and pivotal under both policies; because its
objection condition is unchanged, its failure to liquidate under ¥ = 0 would, by Lemma 2, preclude
liquidation after the junior issue as well.

Under y = 0, the entrepreneur either repays or strategically defaults and obtains extension. Her

conditional payoff is therefore at least
+
(VC(GQ) - DS) ’
because Jensen’s inequality gives

E[(2(02,05) - D5) " | 62] = (Ve(62) - D5) "
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Under issue y, liquidation instead gives the combined junior-and-equity payoff
(Vi(62) — D3) ™.
Assumption 1 implies V7, (02) < Vi(62), so
(Vi(02) — D3) " < (Ve(62) — D)™,

with strict inequality whenever Vi(62) > Dj.
It follows that

E[X"(y) + X" (y) | F1] < E[XF(0) | F).

Assumption 3 also gives

(D5 +y) = V(D).

Hence Uy (y) < Uy(0) for every y > 0, so D} = P; = 0 is a weak best response. The inequality
is strict if newly induced liquidation occurs with positive probability on states satisfying Vi (62) >

D, 0

A.5 Proof of Proposition 5, part (ii)

Proof. Any no-commitment equilibrium strategy profile can be replicated under commitment by
committing at date 0 to the issuance and repayment/default policies selected sequentially. Hence
the commitment value weakly exceeds the value of every no-commitment allocation. This relaxation
step does not use Condition 1.

By Proposition 4(i), when I; = 0 there is a commitment-optimal one-layer allocation with
total face D°°™(0) and no date-1 issuance. Issue this face as one all-senior date-0 claim. Because

Condition 1 holds at D™ (0),
Hstrat(Dcom(O)) — Hone(Dcom(O)) — IO-

Thus the issue finances the date-0 outlay.

Part (i) implies that D} = P; = 0 is a date-1 weak best response. With one outstanding
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creditor class, the liquidation rule is the one-layer rule, and the private distress cost is identical
across commitment and no commitment because it depends only on total face. The constructed no-

commitment allocation therefore attains the commitment upper bound and is globally optimal. [

A.6 Strategic-default transmission, aggregate pricing, regularity, and proof of

Proposition 6

Condition 2 (Regularity on the safe-seniority design domain). (i) A nonempty compact set Xy
exists, with

Xo C {(D§, DY) € R% : Dy + Dy < DF }

that contains every date-0-feasible inherited pair relevant to the optimization and every pair
(S, ﬁg(D; S)) generated by the safe-seniority construction for S € [0, 5] and D € Z. On this
domain the date-1 feasible correspondence is nonempty, compact-valued, and continuous, and
the reoptimized date-1 objective is continuous on its feasible graph.

(ii) The date-1 best-response graph has a nonempty closed subset satisfying the date-0 financing

constraint; equilibrium prices and total expected loss are continuous on this subset.

Remark 1 (Extension to two-layer structures). Fix D € T and a two-layer structure with senior
face S €10, D].

Suppose first that inequality (23) holds. If the junior class is pivotal, then
S < G(h) < D.

Proposition 1 gives the unified-creditor liquidation rule. The junior liquidation payoff is strictly
positive because

D—S>0, Vi(fa)—S=G(6)— S+ L(6,2) > 0.

Hence the junior class objects whenever the unified class objects.

If instead the senior class is pivotal, define

C(q,02) = E[min{q, Z(02,03)} | 2] .
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Condition (23) implies
min{D, V(62)} > C(D,0s).

Because
VL(GQ) ZC(D,QQ) EC(Sa 92)7 S ZC(Sa 02)5
we obtain
min{S, V7(02)} > C(S, 02).
Moreover,

S > G(@Q) >0, VL(HQ) > G(QQ),

so the senior liquidation payoff is strictly positive. The senior class therefore objects.
Thus, under clause (i), default triggers liquidation and Lemma 1 selects refinancing and repay-
ment.

Suppose instead that equality (24) holds. Since min{D,Z} < D pointwise,

E[min{D, Z} | 62] = D

implies

Z(62,603) > D almost surely.

Every priority class is therefore fully repaid under extension. If a default would trigger liquidation,
Lemma 1 selects repayment. Otherwise default leads to extension, which preserves the firm’s con-
tinuation resources, incurs no forced-distress cost, and is payoff-equivalent to repayment for every

claimant.

Lemma 10 (Aggregate pricing under safe seniority). Fiz D € Z and 0 < S < G. Aggregate no-
commitment debt value equals II°"¢(D). If D > S, the junior pool has aggregate value II°*¢(D)—S >
0.

Proof. Because S < @G, the senior claim is fully cash-covered. If D > S, Proposition 1 gives the
unified-creditor resolution rule; if D = S, the structure is already one-layer. Condition 1 and
Remark 1 imply that strategic default does not reduce aggregate debt value. Hence aggregate debt

value equals I1°"¢(D).
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If D > S, the junior pool has positive face. Under full repayment it receives D — .S > 0. Under

liquidation its residual pool is

VL(HQ) -5 = G(@Q) - S+ L(92,2) > 0,

and under extension its residual pool is

Z(92,03) —-S5= G(92) - S+ G(eg) + L(93,3) >0

almost surely. Its aggregate market value is therefore strictly positive. O

Lemma 11 (Existence of an optimal no-commitment equilibrium). Under Condition 2 and Con-

dition 1 on I, the date-0 no-commitment problem attains an optimum.

Proof. Condition 2(i) and Berge’s maximum theorem imply that the date-1 best-response corre-
spondence is nonempty, compact-valued, and upper hemicontinuous on the compact inherited-face
domain AXj. Its graph is closed and contained in the compact feasible graph and is therefore com-
pact.

Condition 2(ii) gives a nonempty closed date-0-feasible subset of that graph. Total expected
loss is continuous on this subset and therefore attains its minimum. Proposition 3 implies that the

minimizer is an optimal no-commitment equilibrium. O

Proof of Proposition 6. Suppose I1 > 0. By Lemma 11, fix an optimal no-commitment equilibrium.

Under clause (i) of Condition 1, Lemma 1 selects repayment in every repayment-feasible state.
Under clause (ii), either the firm repays or default leads to an extension that delivers the full
promised face almost surely, preserves the firm’s continuation resources, causes no liquidation, and
incurs no forced-distress cost. Thus, on Z, strategic default neither reduces aggregate debt value
nor changes real loss relative to repayment.

Let

S = min{Iy, G}.

It D > S, there is nothing to prove. Otherwise, Dj < S, the senior debt is safe, and Lemma 10
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implies

Hone(Dl) =Iy+ 1 + P (77)

Limited liability gives I1°"¢(D;) < D;. Hence, for every S € [D§, S],
Di>hh+L+Pr>1p> 8,

so Dy > S. The same argument applies to every feasible equilibrium total face generated by the
construction below.

Fix S € [D§, S]. For D > S, define

(D) — §

If total face D > S is anticipated at date 0, competitive pricing requires legacy junior face

Ip— S
v(D; S)

DY(D;S) = (78)
At D = Dy, the corresponding new junior face is (I3 + P;)/v(D1;S). Equation (77) implies that
these two junior faces sum with S to D1, while their market values are Iy —.5 and I1 + P;. Thus, the
structure finances both investments at the original total face. Proposition 1 shows that it preserves
the one-layer liquidation rule, and (28) shows that it preserves total real loss. At S = Dj, the
construction reproduces the original equilibrium faces.

For each candidate total face D, the entrepreneur reoptimizes P, > 0 subject to the date-1
financing constraint. The comparisons below are therefore between maximized date-1 payoffs at
each D, not between policies holding payout fixed.

Suppose that, after legacy debt is priced at anticipated total face D1, the entrepreneur chooses

total face D). Legacy debt then has market value

S+ DY(Dy; S)v(D}; 5),
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so the incremental dilution benefit relative to D1 is

D S)
B (Dl; 8, Dy) = (I — §) |1 — WS ]
(D1i5.01) = (= 5) |1 - 2P (79)
The resulting payoff gain and market value of the new issue are, respectively,
BY(D}; S, Dy) — [T(0,D}) — T(0,Dy)] (80)
and
I (D)) — Iy + BYY(D}; S, Dy). (81)
For D] > Dy, let
" ne*¢(D}) — S)(D; — S
v(D1;S) (D = S)(II°ne(Dy) = S)
Using S < Iy, Iy < II°"¢(D;), and I1°*¢(D}) < Dj, direct differentiation gives
0B (D": S, D
Du5D) _ (- 9)0(9)
p'(S) =0,
Hone(D/))(Dl _Dl) .
D/ S) 9y p (S) < 07
<0. (82)

Thus, after safe seniority is increased and legacy junior debt is repriced at Di, every upward
deviation yields a weakly smaller dilution benefit. Since total real loss at each total face is invariant
to safe seniority, equations (80) and (81) imply that its payoff gain and new-debt value are also
weakly smaller. Hence no upward deviation can become newly feasible and profitable. Because Dy
remains feasible, a date-1 best response can be selected weakly below D;.

It remains to impose date-0 pricing at the selected best response. Let BRg(-) denote the date-1

best-response correspondence in total face, restricted to D € Z, given safe senior face S and the
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legacy junior face. Starting with D(®) = D, recursively choose
pe™ = pyp™,s), DD e BRg(DE™), DD < p(), (83)

The first such selection follows from the preceding argument. Suppose D™ & BRS(ﬁg’(n_l)).
Because v(D; S) is weakly decreasing in D, D™ < D=1 implies ﬁg’(") < ﬁg’(nfl). For any

D > D™ the payoff gain relative to D™ under a generic legacy junior face Dg is
Dy[v(D™; 8) — v(D;S)] — [T(0,D) — T(0,D™)],

which is weakly increasing in DY; hence reducing the legacy junior face weakly lowers the gain from

every upward deviation. Moreover, the market value of the new issue,
I1°"¢(D) — S — Dgv(D; S),

is nondecreasing in D: the hypotheses of Proposition 6 imply that I1°"¢ is weakly increasing on 7,
while concavity of I1°"¢ implies that v(D;S) is weakly decreasing in D. Hence every D > D™ was

already feasible under ﬁg (n=1)

. Reducing legacy junior face therefore cannot make any such choice
strictly preferable to D™, establishing the next selection in (83).

The sequence {D(”)} is nonincreasing and bounded below, so it converges to some 51 < Dj.
By continuity, ﬁg (), ﬁg(ﬁl; S). Condition 2(i) and Berge’s maximum theorem imply that the

date-1 best-response correspondence is nonempty, compact-valued, and upper hemicontinuous on

Xy. It therefore has a closed graph, and
D1 € BRg (f)g(ﬁl; 5)) .

Thus competitive date-0 pricing and date-1 optimality hold simultaneously, yielding an equilibrium
with total face l~)1 < D1 and safe senior face S.

Take S = S. Equation (28) and Assumption 4 imply

T(S, D1 = S) = T(0,D1) < T(0,D1) = T(D§, D1 — D).
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By Proposition 3, the entrepreneur’s date-0 expected payoff cannot fall. Because the original
structure was optimal, the constructed structure is also optimal and has safe senior face S. If
Io < G, then S = I and (78) gives

D¥(Dy;S) = 0.

A.7 Proof of Corollary 1

Proof. By the domination property defining Z, restrict attention to conditional equilibria with total

face D € 1.
Fix
0 <S8 <min{G, I}.
By Lemma 10,
(D) =Ip+ 11+ P > Ip + 1.
Hence

D > D™ = Dcom(h).

Equation (27) gives
HOHQ(DCOm) — IO + Il.

Limited liability implies
D" > 1y + 1 > S.

Because legacy and new junior claims are pari passu and F; = JFy, their common unit price at

the commitment face is
HOHG(DCOHI) _ S

v(D™; S) = Deom — g > 0.
Set
b= sy Pt sy
Then

DY + DY = D™ — 5,
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and

S+ v(DO™ S)DE =TIy,  v(D®;8)D¥ = I.

Thus both financing constraints bind and P; = 0. By hypothesis this is a date-1 best response.

Any other feasible conditional equilibrium under the same S has D > D™ so
D—-S8>D*"—6.
Assumption 4 therefore gives
T(S,D—S8)>T(S, D" —8).

Proposition 3 implies conditional date-0 optimality. Since S < G, the liquidation rule and real
loss coincide with the one-layer commitment benchmark at the same total face. The constructed
equilibrium therefore matches that benchmark in total face, payout, creditor value, total loss, and
entrepreneur payoff. Under clause (ii) of Condition 1, repayment/default timing may differ while

remaining payoff-equivalent. O

A.8 Derivation of the one-layer liquidation cutoff
When 0 < ,(D) < §(D) < 1,
o) 5 01 170 )2 2
Ap(0) = / oy 02402 = B [G(D) — 02 (D)] + 3 [AD)? 01D (84)
0.(D
Proof. Fix 03 € [0, 1] in the forced-default region, i.e.,

Ve(02) < D. (85)

We compare the liquidation and continuation payoffs for the single creditor class, with ties resolved

in favor of liquidation.

Under liquidation at t = 2, total resources equal V,(02), and the creditor receives min{D, V7, (62)}.
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By Assumption 1, inefficient liquidation implies L(62,2) < V3(62), and hence
Vi (02) = G(02) + L(02,2) < G(62) 4+ V53(02) = Vo (62).

Combining with (85) yields V7,(02) < D, so the liquidation payoff equals V7,(62).

Under continuation to t = 3, the creditor receives min{D, Z(#,63)}. Conditional on 65,
Z(02,03) € {Vc(02) + cx, Ve(02) — ca}  with probabilities £, 1.

Since D < Vg (0) + cx < Veo(62) 4+ cx, we have min{D, V(62) + cx} = D. Moreover, by (85),
Vo(02) — cx < D, so min{D,Vo(62) — cx} = Vio(62) — cx. Therefore the conditional expected

continuation payoff equals

Emin{D, Z(02,03)} | 62] = 2D + & (Ve (62) — cx).

The creditor liquidates if and only if
Vi(02) > 3D + 3 (Ve (62) — cx).

Multiplying by 2 and substituting the affine forms V7 (02) = ar + br.02 and Vo (02) = ac + boba
yields
(2br, — bc)b2 > D + ac — cx — 2ar. (86)

Using by, = g + A2, bo = 29 + A3, and defining d = g — %)\3 > 0, this inequality becomes
2d 0y > D + 03 — 205 — cx.

Dividing by 2d gives the cutoff

D +0s—205 —cx
0y > 0,(D) = 32d 2 ,

which proves the claim. Differentiating shows 96r,(D)/0D = 1/(2d) > 0. O
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A.9 Derivation of the two-layer liquidation cutoffs

For each 0o, define the (statewise) liquidation-advantage functions corresponding exactly to the

model’s liquidation conditions (17) (junior control) and (18) (senior control):

®"(0o; D1) = Vi,(02) — E[ min{ D1, Z(62,65)} | 62], (87)

®°(0; DG) = min{D§, VL,(62)} — E[ min{Dg, Z(62,03)} | 62]. (88)

The next lemma gives fully explicit formulas for the liquidation-advantage functions in (87)—
(88). We maintain the capped-upside regime (46), applied below to the relevant promised face

values.
Lemma 12. Maintain Assumption 5 and fix promised faces (D§, D1) with 0 < D§ < Dy. Maintain
the capped-upside condition (46) applied to the total face value D1, i.e.

Dy < ac+cx (equivalently, D1 < Vo (0) 4 cx). (89)
Then, for every forced-default state O with Vo (02) < Dy,

B (0y; D) = V. (0) — %Dl _ é(vc(eg) ). (90)

Moreover, for every 09 € [0, 1],

;

D(8)7 DS < VC(GQ) — CT,
E[min{ng Z(02793)} | 02] = %DS + %(Vc(eg) — Cl’), Vc(¢92) —cx < D(S) < Vc(ez) + cx, (91)

Ve (62), D§ > Ve(62) + cx,

80



and hence

Dga DS < VC(QQ) — CT,

®*(62; Dg) = min{Dj, VL(62)} — D5+ L (Ve(0) — cx), Ve(0a) — ca < D§ < Ve(bs) + cx,

Ve(62), D§ > Ve(02) + cx,
(92)

Under (89) and Dj < D, the third line in (91)—(92) is never reached.

Proof. From (44) and Assumption 5, conditional on 63,
Z(02,03) € {Vc(02) + cx, Ve(02) — cx}  with probabilities £, 1.
Therefore,
E[min{Dy, Z(02,03)} | 62] = %min{Dl, Vo (0s) + cx} + %min{Dl, Ve(02) — cx}.

Under (89) and monotonicity of Vi (62), Vo (602) + cx > Vie(0) + cx > Dy for all 05 € [0, 1], so the
first minimum equals D;. If 05 is forced default, then Vi (02) < D1, hence Vo (03) — cx < Dy and
the second minimum equals Vi(02) — cx. This yields (90).

Similarly,
s | P 1o
E[min{Dg, Z(02,03)} | 6] = 3 min{Dg, Vo (02) + cx} + 3 min{Dg, Ve (02) — cz},

and the cases in (91) follow directly. Substituting into (88) gives (92).
Finally, under (89) and D§j < D; we have D§ < Vi (0) + cx < Vio(02) + cx for all 6, so Case 3

cannot occur. O

Proof of equations (50)—(52). By Lemma 1, liquidation can occur only in forced-default states 6 <

0(D1), so we restrict attention to those states.

(1) Senior control. When 6y < 6g(D§), the liquidation decision is governed by the senior-control
condition (18), i.e. ®*(; D§j) > 0 with ®° defined in (88). Under the global-cap restriction and

D§ < Dq, Lemma 12 implies the continuation payoff is given by the first two cases of (91).
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If Vi,(62) > Dg (equivalently 62 > 6%(Dg)), then min{Dg, V1, (02)} = D§ and the continuation
payoff is at most D§, so liquidation is (weakly) optimal (ties broken toward liquidation).
If instead V7,(02) < D§, then liquidation is possible only under Case 2 of (91), in which the

continuation payoff equals 2D + 3(Vo(62) — cx). Then ®(62; D) > 0 is equivalent to
1,1
VL(&Q) 2 §D0 + 5 (VC(GQ) — Cﬂf),

which yields the cutoff 6 > 07 (D§) exactly as in equation (49) (with D replaced by Dg).

Combining the two subcases gives liquidation iff 6, > min{6% (D), 07 (D§)} = 0°(Dy).

(11) Junior control. When 0y > 05(Dg), liquidation is governed by the junior-control condition (17),
i.e. ®%(A9; D1) > 0 with ®* in (87). Lemma 12 yields (90), and solving ®%(62; D1) > 0 produces the

cutoff 6y > 6} (D1), which coincides with the one-layer cutoff in equation (49) (with D = D;). O

A.10 One-layer continuation-risk derivative

For compactness in Sections A.10-A.11, write
A°"*(D) = Ap(0), A™°(D§, D*) = A(D§, D).

Proof of Lemma 4. Under the maintained interior condition 0 < 61(D) < §(D) < 1, no support
clipping occurs and
(D)
A°"(D) :/ A(02) dbs.
0r(D)
Under Assumption 5, (D) and A(-) do not depend on z, while (D) = (D + ¢35 — 2(3 — cx)/(2d)

satisfies 00y (D)/0x = —c/(2d). By the Leibniz rule,

OA°™(D) d0L(D) c
O a0 PEP) — Aoy S
Assumption 1 implies A(f3) > 0, and ¢ > 0, d > 0, hence the derivative is strictly positive. O
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A.11 Two-layer continuation-risk derivatives and numerical implementation

A.11A Closed-form pricing and all-junior issuance under Assumption 5

This subsection records the closed-form objects used in the numerical solution of Sections 3.3.2—

3.3.3. The formulas below are derived on the interior capped branch

D < Deap = ac + cx,

0<60,(D)<6(D)< 1.

For constrained optimization, we also evaluate boundary candidates using the continuous extension

of these branch formulas. Define

One-layer debt value.

=, p=r—r=e

1 ac — 2ay, — cx
2d

For one-layer debt of face value D, the expected creditor payoff is

(D) = apD + B.

_ 0r(D) |
" (D) :D(l—e(D))+/ 5(D+ac—ca;+bca) do
0

6(D)
+/ (aL—}—b[ﬂ) do.
01(D)

(93)

The first term is repayment in nondefault states, the second term is extension in forced-default

states in which creditors continue, and the third term is liquidation in forced-default states in

which creditors liquidate. Evaluating the integrals gives the quadratic

where

I1°°°(D) = Ay D? + Ay D + Ay,

A, — apbc  aqhbr | ap 1 br,
R T T A A T
C C
acqgp . ac  acbr ar,  qpbcp gpcr 3
A = 4o o ar — qpbrB — P
1 5 b 2, aLQD+bC+ 5 qpbrp 2 +2+ ;
2 2 2
apbr,  acar | acP bcf*  brLB°  Pex
Ay = L - . _ e
T R R Py 2 2
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Similarly, equation (84) can be written as

A°"(D) = ByD?* 4+ B, D + B, (98)
where
51 ¢hh
By = —L _ 99
2T, 2 (99)
acd 1)
By = —5 —apBi —qpdo+ ;. (100)
C C
a2 51 ac(so 52(51
By =&~ — — — Bdy. 101
0 Qb% bC 9 B 0 ( )

Commitment benchmark. Under commitment, the firm uses one-layer debt and sets P, = 0.

Therefore total promised face D™ is the smallest admissible solution to

Hone(D) = I(] + Il. (102)

On the quadratic branch, the candidate roots are the real elements of

Deom ¢ {—A1 + /AT —4Ay(Ay— I — Ih)

oA, } N{D € [0,Deap] : 0 < (D) < O(D) <1}, (103)

with the economically relevant root being the smallest admissible one. If Ao = 0, the same condition
is solved using the corresponding linear equation. The committed date-0 and date-1 junior faces

are
Iy L
Dot = —_ peom, Dot = = peom, P = 0. 104
0 Io+ 1 ! Io+ 1 ! (104)
All-junior no-commitment benchmark under the distress-cost completion. If the firm
issues only junior debt at t = 0, total face due at ¢t = 2 is

D = DY + DV,

Because legacy and new junior debt are pari passu, legacy junior receives the fraction D{/D of the

one-layer creditor payoff. Recall from Section 3.2 that II%'2'(D) denotes one-layer creditor value
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under the endogenous repayment/default rule. The date-1 problem is

Dy

DY .
min {l)‘)nstrat(D)+A0ne(D)+\1/(D)} s.t. (1— 5

HstratD > .. 1
i o) = n. o)

Coercivity in Assumption 3 makes the objective in (105) diverge as D — oo, while the remaining
terms are bounded below. Hence the coercive private distress cost eliminates the large-face escape
and a finite minimizer exists whenever the feasible set is nonempty.

At an interior regular optimum with a slack financing constraint,

Dy

ﬁ [D(Hstrat)’(D) - Hstrat(D)} + (Aone)’(D) + ‘I’/(D) — 0. (106)

Date-0 competitive pricing gives

DY IyD
Iy = 20 [strat( DY — 07 1
0 D ( )7 0 HStrat(D) ( 07)
Substituting (107) into (106) yields the one-dimensional equilibrium condition
IO D (Hstrat)/(D) oner/ ,
(P 1) + ey W)~ (108)

Under Condition 1, II%"3%(D) = I1°*¢(D) on the relevant branch. Under the quadratic specifi-

cation in equation (62) and D € [ac,ac + bel,

x(D —ac)?
V(D) =
(D) e
Write
Wy = ﬁ, M = w,y, M, = 2By — 2wyac, My = B; + wxa%,
so that

(A°"°) (D) + W'(D) = MyD? + My D + M.

Using 11°¢(D) = A3D? + A1 D + Ay, equation (108) is equivalent to the quintic
QsD° + QuD* + Q3D* + Q2D* + Q1D + Qo = 0, (109)
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where

Q5 = AaMp,

Q4= A2 My + A1 My,

Q3 = Aa Moy + A1 My + Ao Mo,
Q2 = A1 My + AgM; + IpAs,
Q1 = Ao Mo,

Qo = —1IoAp.

The polynomial characterizes only interior regular candidates on the maintained capped-upside
branch. The constrained solution also evaluates the zero-payout financing boundary, all structural
and branch boundaries, and candidates outside the closed-form branch using the primitive payoff
evaluator. The reported equilibrium is the lowest-objective feasible policy located by the search
described in Appendix A; the closed-form branch bound is not imposed as an economic constraint.

Given the selected total face DA/, the equilibrium faces and payout are

AJ IyDA AJ AJ AT AJ AJ
Dy =t pary DI =DM Dpt, R =T (D) — gy — 1

A.11B Branchwise monotonicity conditions under Assumption 5

This subsection gives branchwise derivative conditions for the capped-upside tractable example.
The conditions are necessary and sufficient for local monotonicity on open, order-convex subregions
of the fixed-ordering, support-interior branches stated below. They should be read together with
the support and ordering restrictions defining each branch. At branch boundaries and kinks, the

corresponding one-sided derivatives must be checked separately.

One-layer branch. On the interior one-layer branch 0 < 0.,(D) < 6(D) < 1,

OA(D) _ A(O(D))  A(6L(D))

oD be 2d
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Therefore, A°"¢ is weakly increasing on an interval Z contained in this branch if and only if

AB(D))  ABL(D))

forall D € 7. 11
b 5 or a € (110)

Two-layer early-switch branch. Let D; = Dj+D". Define the senior-control lower liquidation
boundary by
0°(Dg) = min{0r(Dg), 07(D5) }-

Let

og°(Dy) | Y/br, i OR(DG) <OL(D),

n(D}) = 5t =

1/(2d), i 05(D3) < 03(D3).

At the kink 0%.(Dj) = 67 (D), the relevant one-sided derivatives must be checked separately.

Consider an active early-switch branch satisfying
0 < 0°(Dg) < 0s(D§) < 0%(Dy1) < 6(Dy) < 1.

On this branch,

05(D5) a(Dy)
AO(DE, DY) = / A(B) d6 + / A(6) db.
0°(Dg) 0% (D1)

Hence

DA™ A@(D1)  AML(D)
= » . L2d ’ (111)

A A(B5(Dg)) A(0(Dy1))  A(6%(D1))

apy ~ g mPRAE D)+ = T - = (112)

Therefore, on any open order-convex subregion of this early-switch branch that does not cross the
kink 60%.(D§) = 05 (D§), A™° is weakly increasing in both arguments if and only if the right-hand

sides of (111) and (112) are both weakly nonnegative throughout that subregion.

Two-layer late-switch branch. Now consider an active late-switch branch satisfying

0 < 0°(D§) < 0} (Dy) < 0s(D§) < 0(Dy) < 1.
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On this branch, the senior-control liquidation interval and the junior-control liquidation interval

connect, so the total liquidation set is

[0°(D5), 05(D5)) U [05(D5), 0(D1)) = [6°(Dp), 0(Dr))

up to the endpoint 8g(Df), which is irrelevant for the integral. Therefore,

6(D1)

AtWO(DS,Du) :/ A(09)de.
0°(Dg)
Hence
OABYO _ A(é(Dl))
oDv bo ’
DA A(é(Dl)) s s 1S
o = e = (D AE (DY),

(113)

(114)

Because A(+) > 0, the derivative with respect to D" is strictly positive on this branch. Therefore, on

any open order-convex subregion of this late-switch branch that does not cross the kink 67.(Dg) =

63 (D§), A™° is weakly increasing in both arguments if and only if the right-hand side of (114) is

weakly nonnegative throughout that subregion.

The conditions in this subsection are branchwise conditions. Globally, one must check every

active ordering branch reached by the equilibrium policy and verify weakly nonnegative one-sided

derivatives at kinks where the ordering of 0°(D), 0s(Dg), 6%(D1), and 6(D;) changes, and also

at the kink where 0%(Dg) = 67 (Dg). Outside the capped-upside branch, the continuation payoff

changes form and these formulas must be replaced by the general sufficient conditions in Ap-

pendix A.2A.

Early-switch fragmentation derivative

Proof. Fix (D3, Dy) such that 0 < 65 (Dg) < 6s(Dg) < 6(D1), 6s(D) < 6%(Dy), and 65 (Dg) <

07.(D§). By equations (50)—(52), the fragmentation wedge can be written as

05(Dg)

Frag(DS, D1) = A™(Dg, Dy) — A°"(Dy) = / A(62) dbs,
0

1(D5)
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because the interval [0} ,6(D1)) cancels when subtracting the one-layer deadweight loss at the same
total face D;i. Define Ha(t) = f(f A(s)ds, so that H)(t) = A(t). This gives Frag = Ha(0s) —
Ha(07).
Differentiate with respect to x. Since g does not depend on x,
OFrag 0 007

_ SY — / S .
O 8xHA(9L) HA(HL) O

00:
ox’

= —A0)

using H/\ (t) = A(t).

Recall 63 (D§) = %jb—cx with ¢ = g + A\3. Hence

a03(Dg) ¢

or 2d

Therefore,
OFrag(Dg, D1)
oz

965 (D¢ e s C
La(xO) = A(03(D§)) - — > 0.

= —A@G3(D5) "

Late-switch fragmentation derivative

Proof. Under 67 (Dg) < 63.(D§) we have 6°(Dg) = 07 (Dj). Moreover, the maintained inequalities
01L(D5) < 0L(D1) < min{0s(D;), 0(D1)}

imply min{0s(Dg),0%(D1),0(D1)} = 6%(D1). Therefore, by equation (53),
67 (D1)
Frog(D§, D) = [ " A(G:)
03.(Dg)

Differentiating with respect to = (Leibniz rule) and using 0,07 (D) = 0,07 (D1) = —c/(2d) (equa-
tion (49)) yields

Cc

7 Frag(Dj, D) = AOE(D0) 9,0 (D1) — A0L(D5)) 901(D5) = 2 (A0L(D9)) — AFE(D1))):

ox

If A(f2) = b + 9102 is affine, then 0} (Dq) > 05 (Dj) implies A(07) — A(0}) = —61(6} — 07), so
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sign(0;Frag) = —sign(d;). O

A.11C Proof of Lemma 5

Proof. Fix 05 and let j satisfy
Cj_l < G(ez) < Cj.

For any resource pool X > 0, the payoff to class ¢, whose priority interval is (C;_1, Ci], is
TZ(X) = (mln{C’l,X} - Ci,1)+ .

Equivalently,
ri(X) = min{C;, X} — min{C;_1, X }.

Let
VL(02) = G(02) + L(62,2)

denote the liquidation pool, and let
Z(02,03) = G(02) + G(03) + L(03,3)
denote the continuation pool. Since L(62,2) > 0, G(03) > 0, and L(f3,3) > 0, we have
VL(02) > G(62)

and

Z(02,03) > G(02) a.s. conditional on 6.

Because

ijl < G(ez) < Cj,

the lower block of claims up to Cj_; is paid under both liquidation and continuation. Therefore

class j’s liquidation payoff is

7T]L(92) = ’I“j(VL(Hz)) = min{Cj, VL(GQ)} — ijl,
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and its expected continuation payoff is
7 (02) = Elr;j(Z(62,63)) | 2] = E[min{C}, Z(02,63)} | 62] — Cj-1.

Moreover,

71 (62) > 0,

because V1,(02) > G(02) > Cj_1 and C; > G(62).

By Assumption 2, class j objects to continuation if and only if
7T]L(92) > Wf(@g).
Substituting the expressions above, this is equivalent to
min{Cj, V1, (02)} > E[min{C}, Z(62,03)} | 02] .

If this inequality holds, class j objects. Since class j is a participating creditor class, Assumption 2
implies liquidation.

Now suppose class 7 does not object. Since 7T]-L(92) > 0, Assumption 2 implies
7 (02) < 7 (6),
or equivalently,
min{C'j, VL(GQ)} < E[min{Cj, 2(92, 93)} ‘ (92] .

This strict inequality implies

Vi(02) < Cj.

Indeed, if V7,(02) > C}j, then
min{C;, V(02)} = Cj,

whereas

min{Cj, Z(62,93)} < Cj a.s.
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SO

E[min{C’j, 2(92,03)} | 92] < Cj.

This contradicts the strict inequality above. Hence V,(62) < Cj.

Now consider any junior class k£ > j. Since the priority cutoffs are increasing,

Cr_1 > C}.

Therefore,

Vi(62) < Cj < Cir_1.
Hence class k receives zero under liquidation:

(V(62)) = (min{Cy, Vi.(62)} — Cx_1)" = 0.

By Assumption 2, a participating class with zero liquidation payoff does not block continuation.
Thus no junior class k > j objects.

Finally, any class ¢ < j is fully cash-covered because

Ci < Cj1 < G(by).

Such classes are taken out by contemporaneous cash and do not participate. Therefore, if class j
does not object, no participating class objects, and Assumption 2 implies continuation.
Thus liquidation occurs if and only if the first cash-uncovered class objects. This proves that

the first cash-uncovered class is the endogenous fulcrum creditor. O

A.11D Closed forms for the quadratic refinancing-shortfall cost

Under Assumption 5,

Ve(02) = ac + babo, ac = 2go + {3, bc = 29 + As.
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For D € [ac, ac + bc], the quadratic refinancing-shortfall cost in equation (62) is

(D—ac)/bc _ 3
\p(p):x/o (D—ac—bCH)QdHZX(D%CaC),

and

For D < ac, ¥(D) = 0. For D > ac + bc, the expression is the corresponding full-support integral
Y !
¥(D) = / (D — ac — beh)? db.
0

A.11E Linear refinancing-shortfall alternative

As an alternative specification, consider
dun(z) = xz, z >0, x >0, sothat Wyu,(D) = E[oun((D — Ve(62))+)]

Under Assumption 5, for D € [ac,ac + b,

(D—ac)/be B 9
Vin(D) = X/ (D — ag — bot) do = X2 = 90)”
0

and

/ . X(D - aC’)
1in(D) = e

For D < ac, V(D) = 0. For D > ac + be,

1
WD) = x [ (D ac—et)d = x (D -ac - F).
0

The linear form is continuous, priority-invariant, resolution-invariant, and coercive, but its marginal
cost has a kink at the forced-default boundary. It therefore provides a natural proportional-loss
alternative, while the quadratic form is more convenient for smooth closed-form first-order condi-

tions.
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A.11F Numerical implementation and verification

All policies are evaluated with a common terminal-payoff evaluator built from the primitive pools
Vi(02), Z*(62), and Z~(63). Unit prices are expected per-unit creditor payoffs under the equi-
librium resolution rule and contain no distress cost; the private cost is subtracted only from the
entrepreneur’s objective. The date-1 search enumerates every grid-detected feasible component,
financing-boundary root (including tangential roots), structural boundary, and locally refined min-
imum. The date-0 search likewise compares sign-changing, tangential, and structural budget roots
and selects the equilibrium root with the lowest total loss.

The baseline verification has five parts. First, the affine admissibility margins are gg — gx =
0.100, ¢ — Aoz = 0.062, and ¢35 — A3z = 0.180, and A(f3) = 0.20 — 0.0262 > 0 on [0, 1]. Second,
Condition 1 is verified analytically over the full baseline face domain, not only at the reported equi-
libria. If D > ac + bo = 2.85, there are no repayment-feasible states and the condition is vacuous.
For D < 2.85, whenever downside continuation already covers face, clause (ii) holds. Otherwise
the difference between liquidation value and expected capped continuation value is piecewise affine.
Before liquidation recovery reaches face, its minimum at the repayment boundary is

. crx 20D + 177 -0
min{ —, ——— :
2’ 1300 ’

after liquidation recovery reaches face it equals 5(D — Vi (62) + cz) > 0 until clause (ii) begins.
Hence clause (i) or clause (ii) holds in every repayment-feasible state for every baseline face. At
the commitment face, the reported cutoff values remain 6 (D®™) ~ 0.156 and 6(D™) ~ 0.407.
Remark 1 then transmits the result to the two-layer structures used in the design analysis.

Third, the closed-form branch slack Dcap, — D; is positive for every reported policy. At the fixed

all-senior total face reported in Table 1, D1 = 2.098075, the relevant cutoffs satisfy
0% (D1) = 0.1702 < §(D;) = 0.4216 < 1.

Moreover, both 65 (S) and 67.(S) are negative on the relevant interval. Hence the boundary ordering
in Section 3.3.2,
0°(S) <0< 0s(S) < min{6}(D1),0(D1),1},
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holds for

S € (g0, go + 987 (D1)) = (g0, 0.6351).

The reported solutions are also stable when the numerical search ceiling is increased. Fourth,
Assumption 4 is evaluated numerically by finite differences on the closed order-convex rectangle
containing the reported design locus; the replication output reports the smallest coordinatewise
increment on the evaluation grid. Fifth, the continuation-favoring locus in Figure 4 uses the same
primitive payoff evaluator, root enumeration, and tolerances as the baseline locus, while applying
the alternative strict-objection convention to every cash-uncovered class. Solver tolerances, budget
residuals, candidate counts, and objective gaps are reported in the replication package.

All numerical series underlying the manuscript-facing tables, Figure 5, its caption, and the
numerical text originate from the same reloaded canonical CSV files in outputs/output_data. For
the submission package, the reviewed LaTeX fragments are frozen and inlined in the master source.
The final Figure 5 PDF applies only a rendering repair to the certified series—it displays the payout
discontinuity at the certified switch explicitly and relocates the peak-wedge annotation—without
changing any economic value or recomputing any model result from a separate data source. The

retained production nodes around the gap are
I, € {0.76,0.77,0.78,0.79,0.80, 0.81,0.82,0.83,0.84,0.85,0.86 };

the three certified transition estimates are stored separately and enter the figure only as vertical
markers.

The reported implementation interval uses selected-equilibrium implementation: the selected
conditional equilibrium must match commitment in total face within 2 x 1075, payout within 2 x
1076, and total loss within 2 x 10~7. The variables CommitmentTargetWeakBR and DateiDeviation
Gain separately test weak-best-response membership. Full-domain implementation is scanned on
[0, Iy]; the safe-capacity restriction is reported separately. Every endpoint is certified by a symmetric
bracket of width at most 1075, and contiguity is enforced by assertion.

The dense implementation-set diagnostic used to distinguish the full-domain scan from the safe-
capacity restriction is retained in the replication package as tables/Table Fig7 _gap _dense.tex

rather than included as an additional manuscript figure. The manuscript therefore contains no
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separate Figure 8 for this diagnostic.

The three transition brackets are
Ifnter € [0.781990814209, 0.781991577148],

IViteh ¢ [0.813406982422, 0.813407592773],
I € [0.859513854980, 0.859514617920].

Entry reproduces the closed form I1°"¢(20y — ¢35 + cx) — Iy = 0.781990533; the numerical-minus-
analytic difference is 6.63 x 10~7. The switch equates the risky-partial and safe-partial minimized
losses. Full-resolution endpoint re-solves preserve the branch ordering.

At I; = 0.80 and S = Iy, commitment-face financing slack is —1.69 x 1074, At I; = 0.85 and
S = go = 0.55, the date-1 deviation gain is 7.16 x 10~°; the best-response face is 2.003146, compared
with D™ = 1.986994, and payout is 0.010905. These diagnostics identify the two distinct failures
of the conditional implementation hypothesis.

On I; € {0.82,0.83,0.84,0.85}, the selected safe-partial policy is frozen at the safe-capacity point
S* = gop = 0.55 (numerically 0.549999) and Dj = 2.004126, with constant issue proceeds 0.859518
and total loss 0.066737 up to numerical tolerance. The fitted payout slope is —1.000000000; its
zero crossing differs from the certified gap exit by 3.48 x 1075,

The independent primitive audit evaluates all 60 combinations formed by two tie conventions,
five senior faces, and six total faces using a separate 200,001-node midpoint integration. This
audit independently checks state integration and creditor voting logic. It deliberately shares the
economic payoff definitions with the production code and therefore does not constitute an inde-
pendent derivation of the model. The separate analytical checks cover the closed-form entry, the

fragmentation-wedge integral, and the safe-partial accounting identity.

A.12 Proof of Lemma 6

Proof. Define
F(C) = min{C, Vi,(62)} — E| min{C, Z(6s,65)} ’ 92} (115)
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as the liquidation advantage of tranche C. Fix C’ € [0, C] and suppose f(C) > 0. If C' < V(62),
then f(C") > 0. Otherwise C’ > V(62), and since C’ < C this also implies C' > V1,(63). In this
region min{C’, V7, (02)} = min{C, V,(62)} = V1.(02), so

f(C") = Vi(02) — E[min{C’, Z(63,05)} | 62], f(C) =Vi(62) — B[ min{C, Z(6,03)} | 62].

Because C’ < C, truncation is monotone: min{C’, Z(62,03)} < min{C, Z(02,03)} for every z, hence

min{C’, Z} < min{C, Z(62,05)} almost surely, and
E[ min{C’, Z(02,605)} | 62] < E[min{C, Z(6,03)} | 62].
Subtracting from V7 (63) reverses the inequality, yielding f(C") > f(C) > 0. O

A.13 Priority-refinement monotonicity, safe refinement, and conditional coars-
ening
Proof. Under weak pivot-control, liquidation is equivalent to the condition f(Cpivot(-)) > 0 evalu-

ated at the pivot cap. Now fix P and a refinement P’. Refinement can only add caps, so the first

cap strictly above G(f2) cannot move upward; in particular,

Cpivot (P/) S Cpivot (P)

Moreover, the set {C' : f(C) > 0} is downward closed: if f(C) > 0 at some cap C, then
f(C") > 0 for every lower cap C' < C (Lemma 6). Therefore, if liquidation occurs under P,
so that f(Cpivot(P)) > 0, then the weakly lower pivot cap under P’ also satisfies f(Cpivot(P’)) > 0.

Applying the weak pivot-control rule again implies liquidation under P’. O

Proof of Corollary 3. Fix a date-2 state 6s.
Suppose first that G(62) > D. Then no class is cash-uncovered under either partition, so the
default-stage participation sets coincide.

Now suppose that G(62) < D. Every cutoff added in passing from P to P’ satisfies

C <G < G().
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Hence no newly inserted cutoff belongs to the set of cutoffs strictly above contemporaneous cash.

Therefore,

{CeP :C>G6)}={CeP:C>G(6)},

and consequently

C’pivot (Pl) - Cpivot (P) .

Lemma 5 implies that the two partitions induce the same liquidation—continuation decision in every
default state.

Total face and aggregate resources are also unchanged. The entrepreneur’s payoff from full
repayment is therefore the same under the two partitions. Because the default-stage outcome and
aggregate resources under default are the same, her payoff from default is also the same. The
repayment /default selection in Definition 1 is consequently unchanged. Thus the two partitions
induce the same repayment/default policy, liquidation set, and expected liquidation deadweight
loss.

State by state, aggregate creditor payoff equals the same total payment from the same resource
pool under both partitions. Aggregate debt value is therefore identical. Finally, any tranche with

upper cumulative cutoff C' < G satisfies
C<G<G(b)

in every state. Such a tranche is repaid in full from contemporaneous cash, including in default

states. Since the risk-free rate is normalized to zero, its competitive unit price is one. O

We next connect the fixed-face refinement result to ex ante design. Suppose the date-0 structure
contains total protected face S > 0 and a bottom junior class with face U > 0, and the firm

subsequently issues additional junior face y > 0. Let
D=5S+4+U+y.

Let P denote the resulting terminal partition when the protected block [0, S] is divided into multiple
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priority classes, while (S, D] remains a single junior class. Let
P = {0, 5, D},

with duplicate cutoffs omitted, denote the corresponding coarsened partition. Thus, the two struc-
tures have the same total protected face and the same junior pool, but P subdivides the protected
block.

For any terminal partition Q of total face D, let £(Q; D) denote its liquidation set and A(Q; D)

its expected liquidation deadweight loss.
Corollary 4 (Conditional dominance of coarsening). Holding S, U, and y fized,

~ ~

L(P;D) 2 L(P; D)

and

A(P; D) < A(P; D).

The second inequality is strict if
Pr (L’(ﬁ; D)\ L(P; D)> > 0.

Proof. Fix (S,U,y) and let D = S 4+ U + y. By construction, both P and P are partitions of the
same total promised face D.

If P = 75, then all claims hold trivially. Otherwise, P is a strict refinement of P obtained by
subdividing the protected block [0, S] into multiple layers. Proposition 7 therefore applies: at a
fixed total promised face, refinement weakly expands the liquidation set under weak pivot-control.
This gives

L(P; D) 2 L(P; D),

which proves the liquidation-set inclusion.
By Assumption 1 (inefficient liquidation), liquidation destroys value state-by-state, meaning the
deadweight-loss kernel is strictly positive in every forced-default state. Expected deadweight loss

is therefore obtained by integrating this strictly positive kernel over the liquidation set. Since the
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liquidation set under P weakly contains that under 75, it follows that
A(P;D) < A(P; D),

which proves the weak inequality.
Finally, if the two liquidation sets differ on a set of positive probability, the difference is inte-
grated against a strictly positive deadweight-loss kernel. Therefore, the expected deadweight loss

under P must be strictly greater, making the inequality strict. This proves the strictness claim. [J

A.14 Proof of Proposition 7(ii)

Proof. Fix a forced-default state 6o and write Cpivot := Chpivot(P). By definition of mesh(P) and

C’pivot ’

0 < Cpivot — G(02) < mesh(P).

If mesh(P) < Vi(62) — G(62), then Chivot < Vi(02). Therefore the pivotal block is fully repaid
under liquidation:

min{CinOt % (02 ) } = CinOt :

Since min{Cpivot, Z(62,03)} < Cpivot almost surely, it follows that
E[ min{Cpivoty Z(927 03)} ’ 62} < Cpiv0t7

so the weak pivot-control liquidation condition holds.
For the sequence (P,), note that Vi (03) — G(62) = L(62,2) > 0. Since mesh(P,,) — 0, there
exists N (62) such that mesh(P,,) < L(62,2) for all n > N(62), and the first part implies liquidation

for all such n.
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A.15 Proof of Proposition 8

Proof. Let s = D¢ u = D" and D = s+u. For collateral proceeds ¢ > 0 and an unencumbered

residual pool y > 0, define the unified and secured creditor recoveries by

T(c,y) = min{D,c+y}

and

S(c,y) = min{s, ¢} + Raer ((s — )T, y5u) .

For fixed residual pool y, these recoveries have the piecewise representations

T(e.y) = min{D, ¢ + y}

and
( s—c
c+——y, c¢c<s, c+y<D,
D—c
Sley) = S, c<s, c+y>D,
s, c > s.

Both functions are continuous and piecewise continuously differentiable in c.
For a fixed total pool x = ¢ + y, S(¢,z — ¢) is weakly increasing in c¢. If z > D, the secured

claim is fully repaid. If z < D and ¢ < s, then

and (s — ¢)/(D — ¢) is weakly decreasing in c¢. Giving a larger portion of a fixed pool collateral
priority therefore weakly raises the secured creditor’s recovery. For ¢ > s, the secured claim is fully
repaid and S(c,z — ¢) = s. Hence the monotonicity of ¢ — S(¢,z — ¢) extends to the entire range
of ¢, including the case in which the comparison point below satisfies aW > s.

Let W = G3 + L3, | = L} = aLs, and

r(W)=Ga+ (1 —a)W.
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Under partial liquidation, collateral proceeds are [ and the residual pool is (). Under continua-

tion, collateral proceeds are oLz and the residual pool is (W) 4+ aG3. Because
aLs + (r(W) 4+ aGs) = oW +r(W),

the fixed-pool monotonicity comparison implies
S(aLs,r(W) 4+ aGs) < S(aW,r(W)),

while

T(aLs,r (W) + aGs) =T (aW,r(W)).

Thus it is sufficient to compare partial liquidation with a hypothetical continuation outcome in
which all of component A’s date-3 payoff receives collateral priority.
Define
0, [ >s,

s—1 U(D_GQ—L2)+

[ <s.
p—itT - = '<°

Because (D — Go — L2)T < D — I, we have x € [0,1]. The coefficient x is a state-independent
comparison slope that bounds the secured creditor’s response to changes in collateral proceeds

relative to the unified creditor’s response. We next show that, for every realization W = w,

S(lyr(w)) —S(aw,r(w)) > k[T, r(w)) = T (aw,r(w))] . (116)

If [ > s, the secured creditor is fully repaid under partial liquidation, so the left-hand side of
equation (116) is nonnegative. The result follows from x = 0. Suppose instead that | < s. Away

from the kink points, the piecewise derivatives are

T (e, y)

9 =1{c+y < D}
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and

c<s, c+y<D,

0, c>sorc+y>D.

The kink points have measure zero and do not affect the integral comparisons. On its active branch,
m(c,y) is nonnegative and weakly decreasing in both ¢ and y.
First suppose w < Ly. Then aw < [ < s, so the path ¢ € [aw,!] never crosses ¢ = s. If

Go + Ly < D, then
ur(Leg)
(D —1)?

k=1-—

=m(l,r(Le)) .

On every portion of the path satisfying ¢ + r(w) < D, monotonicity of m in both arguments gives

m(c,r(w)) > m(l,r(La)) = k.

If instead Go + Lo > D, then k = (s —1)/(D —1). On every portion satisfying ¢ + r(w) < D,

U s—c s—1
> —_ = =
m(e,r(w)) > 1 D—c¢c D—-—c¢c— D-1

K.

Once ¢ + r(w) > D, both § and T are flat. Integrating the derivative inequality from aw to [
proves equation (116) for w < Lo.

Next suppose w > Lo. If Gy + Ly > D, then [ + r(w) > D and both structures repay the
unified and secured claims in full, so both sides of equation (116) are zero. Suppose instead that

G492 + Ly < D. On the region satisfying ¢ < s and ¢+ r(w) < D,
m(c,r(w)) <m(l,r(L2)) = kK,

because ¢ > [ and r(w) > r(Lz2). If ¢ > s while ¢+ r(w) < D, then

dS (¢, r(w)) _ o< ﬁ@T(c,r(w))
dc - Oc '

Once ¢+ r(w) > D, both recoveries are flat. Integrating from [ to cw and reversing signs proves

equation (116) for w > Ly. The equality is immediate when w = Lo.
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Taking expectations in equation (116) and using the fixed-total-pool comparison gives

ULt —U&, > v [ULE(D) - US.(D)] .

sec sec one

If the one-layer class objects to continuation, its partial-liquidation payoff is strictly positive and
the expression in brackets is nonnegative. The displayed inequality therefore gives UL > UC .
Moreover, L’24 = alo > 0, so the secured creditor’s partial-liquidation payoff is strictly positive. It

consequently objects under the collateral enforcement rule and, by its exclusive enforcement right,

liquidates A. O

A.16 Proof of Proposition 9

Proof. For h € [0, D%¢] and D""s*° > 0,

Dsec
0 < Raet(h, Y; D) <

- Dunsec

Because YX and Y'¢ have finite expectations, the expected deficiency recoveries in equations (70)
and (71) converge to zero as D" — co. Hence

UEL s min{D**, Ly},  US, — E[min{D**, L{}],

sec sec

which proves the first limit.
For the one-layer structure, D¢ + D""*¢ — oco. Monotone convergence therefore gives, for
qe{PL,C},
Ud (D€ 4+ D"¢¢) = E[min{ D> 4 D" X}] — E[X].

By proportionality,
E[XC — X" = a(E[Gs + L3] — L2) > 0,

which proves the second limit. If I'sec > 0, the two limiting margins have opposite signs. Thus both
stated inequalities hold for all sufficiently large D""°¢. The secured creditor’s partial-liquidation
payoff is then strictly positive, so it objects under Assumption 2, while the one-layer class strictly

prefers continuation.
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An explicit sufficient bound. The limit argument establishes the existence of a finite threshold. A
convenient sufficient bound for the secured-creditor side is obtained as follows. For any h € [0, D],

any Y > 0, and any DU > (),

R B.Y: Dunsecy — h in{Y. h 4+ Dumsecy < D=
def( L )_ h -+ Dunsec Inll’l{ sh+ }— Dunsec
Hence
sec
E[Rdef((Dsec _ L134)+7 YC; Dunsec)] < E[YC],

- Dunsec

which is finite because

YY <Gy + Gs+ L

and (3, L3 have finite conditional expectations. Since recoveries are nonnegative,

E[Rdef((DseC _ Lé‘)-l-’ YPL; Dunsec)] > 0.

Therefore,
PL C sec .
Usec - Usec > T'sec — W [Y }
Set
pee _ 2D ELY)

FSQC '
For every D""s¢¢ > Eunsec’

I r

Thus the secured creditor strictly prefers partial liquidation. Since the secured creditor is pivotal,
it enforces.

For social inefficiency,

E[XC - X" =E[Gy + G3s+ L3 — (L + G2 + G§ + LY)]
=E[Gj + Lg] - L3

=« (E[Gg + L3] — Lg) > 0.
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A planner maximizing expected total surplus would continue. The secured creditor nevertheless

enforces when DUnsec > D" g5 the enforcement decision is privately optimal for the secured

creditor and socially inefficient. O

A.17 Proof of Lemma 7

Proof. We first record two facts.

First, the recovery bound
Raet(h,Y; DY) < min{h,Y}

holds for all h,Y, Dusec > 0. If h + D"se = (), then Raef(h, Y; D™5) = 0 and the bound is

immediate. If h + D" > 0 and Y < h + D"5¢¢, then

hY
Rdef<ha Y7 DunseC) = W < min{h, Y}

IfY > h+ DS then
Raet(h,Y; D'¢) = h < min{h,Y'}.

Second, the identity
min{D,a} + min{(D — a)™,b} = min{D, a + b}

holds for all D,a,b > 0.
For partial liquidation, apply the recovery bound and the identity pointwise with D = D%,

a= L4, and b=YPL:
min{Dsec,L’;} + Rdef((Dsec _ L2A)+7yPL;Dunsec) < min{Dsec7L§4 + YPL} — min{DsechPL}.

Taking expectations gives

UPL < UPL

sec — sen *
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For continuation, apply the same argument state by state with a = Lg‘ and b=YC:
min{Dsec’ Léﬁl} + Rdef((Dsec _ Lgl)-i-’ YC; Dunsec) < min{Dsec’ L‘34 + YC}‘

Since

L{+YY = L{ + Go+ Gs + LY = Go + G5 + Ly = X©,

we have

min{D**¢, L4 + Y} = min{D**¢, X}

Taking expectations gives

vl <uf

sec — sen*

If L‘24 > D% then min{ D%, L‘24} = D% and the secured deficiency vanishes, so

UPL — sec

sec
Also, XPL = Lg + YPL > L& > D¢ state by state, so

UFE = e,

sen

Combining with the continuation comparison,

> Dsec _ UC — UPL . UC

sen sen sen*

UPL _ UC’ — psec _ UC’

sec sec sec

Since US, < D¢, the senior margin is nonnegative.

For strictness, on the event
{L3A < Dsec, 0< YC < Dsec _ Lg‘ +DunseC}

with DUsee > 0, let

h =D~ L{>0.
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The senior creditor’s pointwise payoff is
min{ D%, L4 + Y} = L{ + min{h, Y.
The secured creditor’s pointwise payoff is
L + Rae(h, Y5 D),

If YC < h, then

C
Rdef(ha YC; DunSBC) _ hY

= W < YC = min{h,Yc},

because D" > 0 and Y > 0. If h < Y¢ < h + D" then

C
Rdef<ha YC; DunseC) _ Ing

== W < h = min{h,Yc}.

Thus the senior pointwise payoff strictly exceeds the secured pointwise payoff on the stated positive-
probability event. Taking expectations gives
Ul <US

sec sen?’

which makes the enforcement-preference margin inequality strict. O
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B Bargaining interpretation and limited-renegotiation robustness

This appendix provides a bargaining interpretation of Assumption 2 and a state-by-state robustness
check allowing bounded consent transfers. The organizing comparison is between the available
bargaining slack and the pivot class’s liquidation advantage. If the available slack is no larger than
that liquidation advantage, then even allocating all feasible consent transfers to the pivot class
cannot induce it to support continuation. Thus the pivot-driven liquidation outcome is robust to
limited renegotiation in that state.

Fix a forced-default state 6o with Vi(02) < Dy, where repayment feasibility is characterized by
(8). Since Vi (02) > G(02), this implies G(A2) < D1, so at least one priority class is cash-uncovered.
Liquidation at t = 2 yields the distributable pool Vi, (62) in (10). Continuation is implemented
through the same maturity extension used in the main text, preserving relative priority among
claims not taken out by contemporaneous cash, and yields random resources Z(6s,63) in (11).

By (11) and the definition of V3(62) in (1),
E[Z(62,03) | 62] = G(62) + V3(62).
Therefore the expected incremental total surplus from continuation relative to liquidation is
E[Z(62,03) | 62] — VL(02) = V3(62) — L(62,2) = A(62),

where the final equality uses (19). By Assumption 1 and (4), A(62) > 0.
Let
PZ{OIC{]<C1<"'<CK:D1}

denote the relevant priority partition. The set of cash-uncovered classes in state 05 is
U(P,QQ) E{kje {1,...,K} : O >G(92) }, IC(P,GQ)E#Z/{(P,HQ). (117)

Thus, U(P, 62) is the set of cash-uncovered classes, and K(P, ;) denotes its cardinality, i.e., the
number of such classes. Classes with Cy, < G(62) are fully covered by contemporaneous cash, are

taken out by that cash, and do not participate in the continuation-consent decision. Thus only
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classes in U(P, 62) must be brought into a continuation agreement.

We model two limits on renegotiation: limited contractibility/pledgeability, meaning only a
fraction of continuation surplus can be pledged or verified for enforceable consent payments, and a
coordination/holdout burden increasing in the number of cash-uncovered priority classes that must
consent. Let ko € [0,1] denote the contractible fraction of the continuation surplus and let { > 0
denote a per-additional-voting-class coordination/holdout burden. Define the net contractible slack

available to fund consent payments as
B(02: K(P,02)) = max {0, roA(0) — C(K(P,02) — 1) }. (118)

By construction, 3(92; K(P, 02)) is weakly decreasing in the number of cash-uncovered classes that
must consent, holding 6s fixed.

To avoid requiring the entrepreneur to raise cash at ¢ = 2, consent payments are modeled
as date-3 contingent transfers promised at t = 2 and paid at t = 3 only if continuation occurs.
Formally, a continuation proposal consists of the maturity extension used in the baseline model and
a nonnegative schedule {tx (02, 03)} xci(p g,) of date-3 contingent consent transfers. Since agents are
risk-neutral in the baseline model, each voting class evaluates such transfers by their conditional

expectation given #». The transfers are feasible only up to the available net contractible slack:

tr(62,603) >0 Vk € U(P,02) and all realizations of 63,

(119)
El Y tk(az,eg)‘eg < B(65;K(P,65)).
keU(P,02)

Each cash-uncovered priority class accepts or rejects. Continuation occurs if and only if all cash-
uncovered classes accept; otherwise liquidation occurs. If continuation occurs, baseline extension
payoffs apply plus the realized contingent transfers.

For k € U(P, 02), define class k’s liquidation payoff and expected extension payoff under absolute

priority by

115 (65) = (min{Cy, Vi,(62)} — Cr 1) ™, (120)

112 (6,) = E[(min{Ck, Z(03,05)} — Chr_y) " | 92] . (121)
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For each cash-uncovered class k,
class k accepts <= (H%(ﬁg) = 0) or (HE(HQ) + E[tg(62,03) | 62] > H%(Qg)). (122)

Thus ties with strictly positive liquidation payoff are broken toward liquidation.

For a cutoff C, define the cumulative liquidation advantage
I'(02,C) = min{C, V(02)} — E[min{C, Z(62,03)} | 62 . (123)

For any partition P, let j be its pivot index, so that Cj_1 < G(62) < C; = Cpivot(P). Because
VL(02) > G(62) > Cj—1 and Z(09,603) > G(02) > C;_; almost surely, the block of claims below C;_;
is fully repaid under both liquidation and continuation. Hence I'(f, C}) is also the pivot tranche’s
liquidation advantage: the common lower-block payoff C;j_; cancels from the pivot tranche’s liqui-

dation and continuation payoffs.

Proposition 10. Fiz a forced-default state 0o with G(02) < Dy and a priority partition P. Let
Chivot (P) be the pivot cutoff defined in (64). Maintain the bargaining protocol above, so that re-
jection by any cash-uncovered class, and therefore rejection by the pivot class, is sufficient to block
continuation.
If
B(62; K(P,02)) < T (62, Cpivot(P)), (124)

then no feasible continuation proposal can induce the pivot class to accept, and the firm is liquidated
at t = 2 in state 0.
Consequently, let P' be a refinement of P, and suppose that 0 lies in a state where P continues

but P’ liquidates under the baseline pivot-control rule. If
B(HQ;IC(PI,GQ)) < F(HQ,ijVOt(P,)), (125)

then Oy remains in the fragmentation region under limited renegotiation: the coarse partition P

continues, while the refinement P’ still liquidates.

Proof. Let j denote the pivot index under P, so that Cj_1 < G(62) < Cj = Cpivot(P). Then
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j € U(P,02). Because
VL(92) = G(@Q) + L(GQ, 2) > G(Qg) > ijl,

and

Z(GQ, 93) = G(GQ) + G(eg) + L(@g, 3) > G(QQ) > C’j,1 a.s.,

the block of claims below C;_; is fully repaid under both liquidation and continuation. Hence the

pivot tranche’s liquidation payoff and expected continuation payoff are

plvot (‘92) Hlin{C’pivot (P), VL, (‘92)} - ijl,

and

1101 (62) = Emin{Cpivot(P), Z(02,63)} | ba] —

Moreover, since both Chivet(P) and Vi,(62) are strictly larger than G(62), while G(62) > Cj_1, we

have 1% (62) > 0. Subtracting gives

pivot

plvot (02) plvot (92) (92> Cpivot (7))) .
Let
Tpivot (02) = E[t;(62,63) | 62]

denote the pivot class’s expected consent transfer. Because prot(ﬁg) > 0, the zero-liquidation-
payoff clause in (122) is irrelevant for the pivot class. Thus the pivot class accepts continuation
only if

plvot (92) + TPIVOt (92) plvot (92)

or equivalently only if

Tpivot (92) > F(GZ, Cpivot (P)) . (126)

Feasibility of consent transfers and nonnegativity of each transfer imply

Tpivot (2) <E Z tr(02,03) | 2| < B(62;K(P,02)).
kEU(P,02)
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Therefore, if (124) holds, even allocating the entire available bargaining slack to the pivot class
cannot satisfy (126). The pivot class rejects, and the unanimity requirement over cash-uncovered
classes implies liquidation.

For the consequence, suppose 65 is a state where the coarse partition P continues but the
refinement P’ liquidates under the baseline pivot-control rule. Let Cp = Chivot(P). Since P
continues under that rule, and the payoff calculation above applies to the pivot class under P,
its strictly positive liquidation payoff implies that it strictly prefers extension without consent

transfers; equivalently,
E[min{Cp, Z<92, 93)} ‘ 02] > min{C’p, VL(HQ)}

This strict inequality implies V7,(02) < Cp, because if V,(62) > Cp, then the right-hand side would
equal Cp while the left-hand side is at most C,. Hence every cash-uncovered class junior to the

pivot has zero liquidation payoff under absolute priority: for such a class k,
1L (6) = (min{Cy, Vi.(62)} — Cr1) " =0,

and therefore accepts by the first clause of (122). The pivot class accepts by the strict inequality
above, and more senior cash-covered classes do not vote. Since the proposal with no consent
transfers satisfies (119), all voting classes under P accept continuation. If (125) holds for P’, the
first part of the proposition, applied to P’, implies that P’ still liquidates even when bounded

consent transfers are allowed. Hence 65 remains in the fragmentation region. O
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Online Appendix
to “The Curse of Seniority: Debt Priority Design and Inefficient Liquidation”

Jingxiong (Tony) Hu Chao Ying

OA.1 Strict-Objection Robustness of Priority Refinement

The main text uses the weak-objection convention in Assumption 2. This section records two
robustness results under the alternative convention in which a cash-uncovered class objects only
when its liquidation payoff is strictly greater than its expected continuation payoff.

Fix a forced-default state 2 and a finite partition

P={0=Cy<Ci<---<Ckg =D}

For class i, define its liquidation and continuation payoffs by

7TZ~L(73; 92) = min{Ci, VL(HQ)} — min{Ci,l, VL(HQ)},

7 (P;0y) = E[min{C;, Z(62,63)} — min{C;_1, Z(02,03)} | 6] .

Under the strict-objection convention, a cash-uncovered class objects when 7% (P; ) > 7ric (P; 62),

and the firm liquidates if at least one class objects.

Proposition 11 (Priority refinement under strict objections). Fix total face D1 and a forced-default

state 0.

(i) If P’ refines P and the firm liquidates under P under the strict-objection convention, then it
also liquidates under P’.

(ii) Define the conditional downside continuation pool by

Z_(Qg) = essinf(Z(92,93) ’ 92)

Suppose
Z~(02) = G(02), (127)

114



which is equivalent to requiring that, for every e > 0,
PF(Z(QQ, 03) < G(QQ) + e | 02) > 0.
If
mesh(P) < Vi (62) — G(62),

then the firm liquidates in state 0o under the strict-objection convention. Consequently, for
any sequence (Pr)n>1 with mesh(Py) — 0, there exists N(62) such that the firm liquidates

under every P, with n > N(02) whenever condition (127) holds.
Proof. Part (i). Suppose class i under P strictly objects. Let

Cifl = Cmo < 5m0+1 < e K le = Cl

be the cutoffs of P’ that subdivide the interval [C;_1, C;]. Absolute-priority payoffs telescope under

either resolution outcome:

mi mi
wf(Piby) = > wh(Phita),  wl(Piby)= Y w5(P6).
m=mo+1 m=mo-+1
Therefore,
my
0 </ (Pi0y) =l (Piba) = > [wh(Pi62) — 75 (P 62)] .
m=mgo—+1

At least one refined class has a strictly positive payoff difference. Every class whose upper cutoff
is weakly below G(62) is fully repaid from contemporaneous cash under both outcomes and has
difference zero. Hence a refined class with a strictly positive difference is cash-uncovered and
objects. The refined structure therefore liquidates.

Part (ii). Let Cj_1 < G(#2) < C; denote the first cash-uncovered class. The mesh condition
implies

Cj < G(92> + mesh(P) < VL(QQ),

so this class is fully repaid under liquidation and receives C; — C;_; > 0. Since Z(09,603) > G(62) >
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Cj—1 almost surely, its expected continuation payoff is

E[min{Cj, Z(92, 03)} | 92] — ijl-

Condition (127) and C; > G(62) imply

PI“(Z(GQ,G;?,) < Cj ‘ (92) > 0.

Hence

E[min{C}, Z(62,63)} | 6] < Cj,

so the first cash-uncovered class strictly prefers liquidation and objects. The sequence statement

follows because V,(02) — G(62) = L(62,2) > 0 and the mesh converges to zero. O

Part (i) shows that refinement monotonicity does not depend on weak objections: payoff con-
servation within every class that is subdivided ensures that a strict coarse-class objection survives
in at least one refined subtranche. Part (ii) is more demanding. Under strict objections, the
fine-partition liquidation limit requires continuation resources to have downside support arbitrarily

close to contemporaneous cash, as stated in condition (127).

OA.2 Multiple Financing Dates

We show that the fragmentation-dilution trade-off also applies to a more general setting with n
pre-maturity financing dates at which the firm either issues senior debt that is senior to every debt
issued at later dates or junior debt without covenant.

Fix an integer n > 3. The firm has n pre-maturity financing dates t = 0,1,...,n — 1 and
a common maturity date ¢ = n. At each date t = ¢ € {0,...,n — 1}, the firm must finance an
exogenous outlay I; > 0 with debt due at ¢ = n. The firm may issue more than required and
distribute the residual as payout.

At maturity ¢ = n with state 6,,, operating cash is G(6,,) > 0, and liquidation at t = n yields

proceeds L(6,,n) > 0. Define the liquidation pool V7.(0,) = G(60,,) + L(6,,n). If creditors extend
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maturity to ¢t = n + 1, a further state 6,4 is realized and total resources at t = n + 1 are
Z(On,0n11) = G(On) + G(Ont1) + L(Ont1,m + 1),
viewed as a random variable conditional on 6,,. Define the continuation value at ¢ = n by
Vai1(6n) = E[G(0n41) + L(Ont1,n + 1) | On],
and total repayment capacity
V& (0n) = G(0n) + Vat1(0n) = E[Z(0n, Ont1) | O]
We maintain the analogue of Assumption 1 at t = n:
L(6n,n) < Vo41(6p) for all 6,
and define the per-state deadweight loss from liquidation as
A(0,) = Vpg1(6n) — L(6p,n) > 0.

At each financing date ¢ = i the firm may issue either: (i) protected debt that is contractually
senior to all debt issued at later dates (senior-at-i); or (ii) unprotected debt that carries no covenant
and is pari passu with all other unprotected debt. A protected issuance can, in principle, be split into
multiple within-date seniority layers. Proposition 12 gives a fixed-policy dominance result under
weak pivot-control and no strategic default at maturity: holding the face vector and continuation
issuance plan fixed, within-date splitting weakly increases liquidation (and thus A,) and cannot
increase the issuance proceeds of the protected block. We therefore use one protected layer per date
as a maintained design class; the proposition does not by itself solve the unrestricted sequential

financing problem after all equilibrium prices and future policies are allowed to adjust.

Proposition 12. Fiz a total promised face value D and let P be any maturity partition of [0, D].
Let P be obtained from P by splitting some protected issuance made at a single financing date into

multiple within-date seniority sublayers, holding fized all total face values and hence keeping D
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unchanged. Assume weak pivot-control at t = n and no strategic default at maturity (i.e., whenever
V& (0n) > D the firm repays in full). Then:

(i) More liquidation at fized promised face: P isa refinement of P, and
]‘liQ(HH;ﬁvD) > 1liq(0n;,P7D) Vﬁn,

50 An(P, D) > Ay (P, D).

(ii) Proceeds dominance for the split block: Let A < B be the adjacent cutoffs in P delimiting
the (single) protected block that is split, so that P differs from P only by inserting additional
cutoffs in (A, B). For every 6, the total expected payoff at t = n of the entire block of claims
with priority interval (A, B] is weakly higher under P than under P. Consequently, under
competitive risk-neutral pricing, the issuance proceeds of this block at any financing date are

weakly higher under P than under P for the same total promised face B — A.

Thus, conditional on the fized face vector and continuation issuance plan, within-date seniority

splitting is weakly dominated in liquidation loss and protected-block proceeds.

Part (i) of Proposition 12 isolates an ex post governance cost: within-date refinement makes
inefficient liquidation weakly more likely under weak pivot-control for a given total promised face.
Part (ii) connects this to ex ante feasibility: because within-date splitting cannot increase the total
value (and hence proceeds) of the protected block being issued, splitting cannot relax any proceeds
requirement 1.

Let D] > 0 and D} > 0 denote the face values issued at date 7 in these two categories. Let
& ={i: D; > 0} and write its elements in increasing order as 7; < --- < i (with the convention

K =0if . = @). Define cumulative protected cutoffs
k
Cp = ZDfm (k=1,...,K), Co =0,
m=1

total unprotected face D% = Z;:ol D}, and total face due at t =n as D = Cx + D" (interpreting

Cx = Cy =0 when K = 0). The maturity priority structure is summarized by the cutoff set
'PE{O:C()<01 < "'<C}(}U{D},
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where the final cutoff D is redundant if D" =0 (i.e., if D = Ckg).

At t = n, we assume the firm repays in full whenever repayment is feasible, i.e., whenever
VA(0,) > D; otherwise default is forced. In forced default (so G(6,) < D, hence Cpivot(P) is
well-defined), the liquidation/extension decision follows the same weak pivot-control rule as in
Section 4.1.2: letting Chivot(P) = min{C € P : C > G(0,)}, creditors liquidate at ¢t = n if and only
if

min{Cpivot (P), VL(0r)} > E[min{Cpivot(P), Z(0n; Ont1)} | 00l s

with ties broken toward liquidation. Let 1jq(0,;P,D) € {0,1} denote the resulting liquidation

indicator (and set it to zero whenever V% (6,) > D).

Panel A: All-Protected Policy (Psen)
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Figure 7: Dynamic leverage ratchet and priority stacking over multiple financing dates.
The figure illustrates the evolution of debt structure under two polar financing regimes. Panel A
depicts an all-protected policy (Psen), under which successive protected issues generate a layered
maturity partition with total face Dgen. Panel B depicts an all-unprotected policy (Pjun), under
which all issues enter a common pari passu pool with total face Dju,. The green dashed line
indicates realized cash G(6,). The figure illustrates the fragmentation and dilution forces isolated
in Proposition 13; it does not assert that the two polar policies always select liquidation and
continuation, respectively, or that either policy is equilibrium-optimal.

For any maturity partition P and total face D, define expected deadweight loss

An(P, D) = E[A(6,) 111 (0n; P, D)] . (128)

119



For one-layer debt (no seniority), define A9"°(D) := A, ({0, D}, D).

Proposition 13. Let (Psen, Dsen) denote the maturity partition and total face value induced by
an all-protected (layered) policy, and let (Pjun, Djun) denote those induced by an all-unprotected

(one-layer) policy. Then

An (Psena Dsen) - An(Pjum Djun) (129)
= (An (Psem Dsen) - Azne(Dsen)> - (Azne(Djun) - A;)Lne(Dsen)>
fragmentation wedge at fixed Dsen leverage ratchet wedge under one-layer debt

Moreover, the fragmentation wedge is weakly nonnegative whenever Pgey is a refinement of {0, Dgen }
(in particular, for any nontrivial layered structure under weak pivot-control), and it is strictly

positive whenever

Pr(lliq(en; Psena Dsen) > lliq(en; {Oa Dsen}a Dsen)) > 0.

If in addition A)™C(-) is weakly increasing and Djun > Dsen, then the leverage ratchet wedge is

weakly nonnegative as well.

Corollary 5 (Total-loss decomposition). Let W, (D) denote the maturity-n analogue of the distress
cost in Assumption 3, and define T,(P,D) = A, (P, D) + ¥, (D). Then

7;7,(73561’15 Dsen) - ﬁl(lpjuna Djun) = (An(Psena Dsen) - A?an(Dsen)>

— (A5 (Djun) = A (Deen) ) = (W (Djun) = ¥n(Deen)) . (130)

The fragmentation wedge is identical to that in equation (129) and is independent of the distress-cost
specification; the cost enters only through total face. If Djyn > Dsen, then ¥y, (Djun) — ¥y (Dsen) > 0.

Because this bracket enters the decomposition with a minus sign, the distress-cost component weakly

favors the protected policy whenever that policy induces weakly lower total face.

Proposition 13 and Corollary 5 decompose the difference between two polar financing policies;
they do not characterize the unrestricted sequential equilibrium. The first bracket in equation (129)
is the fixed-face fragmentation wedge, weakly nonnegative whenever the protected policy induces
a refinement of one-layer debt at the same total face, and independent of the distress-cost speci-

fication. The second bracket is the leverage-ratchet component under one-layer debt; it is weakly
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nonnegative under the additional conditions stated in the proposition, namely Dju, > Dgen and
monotonicity of one-layer liquidation loss over the relevant face domain. When total face differs
across the two policies, Corollary 5 adds a distress-cost component: when Djun, > Dgen, this com-
ponent weakly favors the protected policy, because the unprotected policy incurs the larger cost of
total face.

Figure 7 illustrates the two forces. Protected issuance can insulate earlier claims from later pari
passu dilution while generating a finer terminal priority partition; unprotected issuance preserves a
single pari passu class while leaving inherited claims exposed to dilution by subsequent borrowing.
The figure is schematic: it depicts the two polar mechanisms and does not assert that either polar
policy is equilibrium-optimal, that the protected policy always induces lower total face, or that the
unprotected policy continues in every default state.

The fixed-face refinement results, the conditional coarsening result (Corollary 4), and the de-
composition above do not solve the unrestricted multi-date architecture-design problem, which
would require backward induction with the inherited priority partition and face vector as state
variables, date-by-date issuance best responses, and competitive prices determined by the continu-
ation equilibrium. Accordingly, this subsection isolates the two polar financing forces rather than
characterizing the unrestricted sequential equilibrium. Its multi-date contribution is to establish
the fixed-face governance cost of priority refinement, to show that unnecessary subdivision of a pro-
tected block is dominated by coarsening, and to decompose the fragmentation and leverage-ratchet
components. The paper’s positive ex ante design results are obtained in the completed two-date
environment: Corollary 1 provides the conditional implementation result for safe seniority, and the

numerical partial-seniority plateau in Figure 4 reports the corresponding numerical design locus.
OA.2.1 Proofs
Proof of Proposition 12

Proof. Fix D and partitions P and P as in Proposition 12.

Part (i). By construction, P is a refinement of P. Proposition 7(i) therefore implies that, for
every forced-default state 6,,,

1liq(0n;757D) > 14iq(0n; P, D).
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Under our convention that 1jiq(6p; -, D) = 0 whenever repayment is feasible, and because repayment
feasibility depends only on D, the same inequality holds for all 6,,. Multiplying by A(6,,) > 0 and
taking expectations yields A, (P, D) > A, (P, D).

Part (ii). Let A < B be the adjacent cutoffs in P delimiting the protected block that is split, so
that P differs from P only by inserting additional cutoffs in (A, B). For Q € {P,P}, define the

time-n value of the entire block (A, B] in state 6,, by

B— A, if V&(6,) > D,
Han (B QD) =3 14(6,: Q. D) (min{B.Vi(6,)} — min{A, Vi 6,)} )

+(1 = 15 (6,: Q, D)) E[ min{ B, Z(0p, Onr1)} — min{A, Z(6,,0ps1)}

9n], if V2(0,) < D.

We claim that 114 g(6,;P, D) > HA7B(9n;75, D) for all 6,,.

Fix any 6,. If VZ(0,) > D, then full repayment occurs under both partitions (no strategic
default), so I14 g(0,; P, D) = HA,B(Gn;ﬁ,D) =B - A

Now suppose VZ(0,) < D (forced default), and write g := G(0,). If g ¢ [A,B), then
inserting additional cutoffs strictly inside (A, B) does not change the pivot cap: Cpivet(P) =
Chivot (75) Hence weak pivot-control makes the same liquidation/extension decision under P and
75, so I14,B(0n;P,D) = HA,B(GnﬂS,D).

Finally, suppose g € [A, B). Since A and B are adjacent in P, we have Cpiyot(P) = B. Under
P, let C := Cpivot(ﬁ) =min{C € P: C > g}, so C € (g, B]. Define the block’s liquidation payoff

and conditional continuation payoff by

7 (0n) := min{ B,V (0,)} — min{A, V1(0,)},

wco(6y) := E| min{B, Z(0,,0,+1)} — min{A, Z(0,,,0,+1)}

en} .

Since g > A and V(6,,) = g+L(0,,,n) > g, we have min{ A4, V;(0,,)} = A. Also Z(0,,,0p4+1) > g > A
almost surely, so min{A, Z(6,,,0,+1)} = A almost surely and hence E[min{A, Z(0,,0,+1)} | 0] =

A. Therefore, under P the weak pivot-control liquidation condition at the pivot cap B,

min{ B, V5(0,)} > E| min{B, Z(0,,0p+1)}

an] :
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is equivalent to 7 (6,) > mc(6y). Thus, in state 6, the induced payoff of the whole block (A, B]
under P is

A B(0n; P, D) = max{m(0,), 7c(6n)}.

Under 73, weak pivot-control chooses either liquidation or extension based on the smaller pivot cap
é, but the block payoff under liquidation is still 7 (6,) and the block payoff under extension is
still 7¢(6,,). Hence

HA,B(gn; 755 D) € {WL(HH)’ Wc(gn)},

50 T4 5(0n; P, D) < max{rr(0n), 7c(0n)} = I 5(0n; P, D).

This proves 114 g(0,; P, D) > 114 5(6n; 73, D) for all ,,. By monotonicity of conditional expec-
tation, for any financing date ¢ = ¢ and any public information at ¢t = 4, the competitive risk-neutral
market value (and hence issuance proceeds) of the entire block (A, B] is weakly higher under P

than under P for the same promised face B — A. ]

Proof of Proposition 13 and Corollary 5

Proof. Under the all-unprotected (one-layer) policy, the maturity partition is Pjun = {0, Djun},
hence by definition Ay (Pjun, Djun) = A9 (Djun). Therefore,

An(Psena Dsen) - An(Pjuna Djun) = An(Psena Dsen) - A(r)lne(Djun)-
Adding and subtracting A" (Dsgey) yields

An(Psena Dsen) - A%ne(Djun) - [An(Psem Dsen) - A%ne(Dsen)]
— [ A (Djun) = A (D).
which is exactly (129).
For the sign of the fragmentation wedge, suppose Pgsen is a refinement of {0, Dgen}. (The

proof of Proposition 7(i) uses only the weak pivot-control rule, so it applies verbatim at ¢ = n.)
Proposition 7(i) implies that, state by state in forced default at t = n,
]-liq(en; Psen, Dsen) > ]-liq('gn; {07 Dsen}a Dsen)-
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Because 1iiq(6n; -, Dsen) is defined to be zero whenever V4 (6,) > Dgen, and repayment feasibility
depends only on Dge, (not on the partition), the same inequality holds for all 6,,. Since A(6,) >
0 pointwise, multiplying by A(6,,) and taking expectations yields Ay, (Psen; Dsen) > A2¢(Dsen)-

Moreover, the inequality is strict whenever
Pr(lliq(en; Psena Dsen) > lliq(en; {Oa Dsen}a Dsen)) > 0.

Finally, if AJ"(-) is weakly increasing and Djuyn > Dgen, then AS™(Djun) > AS™(Dgen), so the
leverage ratchet wedge AJ"(Djun) — A9 (Dsen) is weakly nonnegative.

For the total-loss decomposition, use

Subtract the all-unprotected total loss from the all-protected total loss, then add and subtract
AS"(Dgen) and Wy, (Dgen). This gives equation (130). The first bracket is the fixed-face fragmen-
tation wedge. The second is the one-layer liquidation component of the leverage-ratchet wedge.
The final bracket records the change in the private real distress cost induced by the change in total

face. O

OA.2.2 General Fragmentation and Divisible-Asset Liquidation

This subsection isolates a general implication of creditor fragmentation that does not depend on a
particular priority structure. The results apply whenever all creditor classes have objection rights
over the same resolution choice and the allocation of creditor payoffs is exhaustive.

Fix a forced-default state and consider first a binary choice between liquidation, L, and contin-
uation, C. Let U > 0 denote the payoff of creditor class i € {1,...,n} under outcome r € {L,C'},

and let U”

o e denote the payoft of a unified creditor class with the same total face value. A frag-

mentation is payoff conserving if
n
Upe =Y _ U, re{L,C}. (131)
i=1

As in Assumption 2, class i objects to continuation if and only if UX > 0 and U} > Uic , and
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liquidation occurs if at least one class objects. The same convention applies to the unified class.

Lemma 13 (Payoff-conserving creditor fragmentation). Under any payoff-conserving fragmenta-
tion, if the unified creditor class objects to continuation, then at least one fragmented creditor
class objects to continuation. Consequently, replacing a unified class with multiple classes cannot
eliminate liqguidation when all classes have objection rights over the same resolution choice.

The inclusion can be strict. In particular, the fragmented structure liquidates while the unified
structure continues whenever

Uk <u¢

one one

and there exists a class 1 such that

Ul >o and UL >UC.

(2

Proof. Suppose that the unified class objects, so UL >0 and UL > US

e one = Use. If no fragmented class

objected, then UiL < UZC for every class with UZ-L > 0, while UZ-L =0< UZ-C for every remaining

class. Because UL = > UiL > 0, at least one class belongs to the first group. Summing across

one

classes would therefore give

n n
L L C C
Uote = Z Ui < Z Ui = Usnes

=1 i=1

a contradiction. The strictness statement follows immediately from the objection rule. O

We next extend the argument to divisible assets. Let ¢ € [0, 1] denote the fraction of firm assets
liquidated at t = 2. Asset payoffs are proportional, so the resources available to creditors when

fraction ¢ is liquidated and the remainder continues are
X(q) =Ga+qLs+ (1 —q)(Gs + Lg). (132)

Thus, ¢ = 0 represents full continuation and ¢ = 1 represents full liquidation. All expectations

below are conditional on the date-2 state. For a unified class with total face D, define

Uone(q; D) = E[min{D7 X(Q)H :
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Consider any fragmentation into classes with payoffs U;(q) > 0 satisfying
n
Uone(¢; D) = > Ui(q)  for every g € [0,1]. (133)
i=1

Payoffs are path independent: U;(q) depends only on the final liquidation fraction, rather than
on the sequence through which that fraction is reached. All classes have common incremental
objection rights. Starting from a liquidation fraction g, class 7 can require an increase to ¢’ > ¢
whenever U;(¢') > 0 and U;(¢’') > U;(q). A liquidation fraction is stable if no class can require such

an increase.

Proposition 14 (Fragmentation with divisible assets). Suppose that Ugne(1; D) > 0 and full liqui-

dation mazximizes the unified class’s payoff:

1 € argmax Uppe(q; D).
q€[0,1]

Then, under any payoff-conserving fragmentation satisfying equation (133), full liquidation is the

only stable liquidation level.

Proof. Because X (q) is affine in ¢ and = — min{D, z} is concave, Uone(g; D) is concave in ¢. Fix
0<¢<q <1 and write ¢ = (1 —X)g+ A for some X € (0,1]. Concavity and the optimality of
q = 1 imply

Uone(q's D) = (1 = A)Uone(q; D) + AVone(1; D) > Uone(q; D).

Moreover, concavity between ¢ = 0 and ¢ = 1, together with Uspe(1; D) > 0, implies Upne(¢’; D) > 0.
Payoff conservation and Lemma 13, applied to the higher-liquidation outcome ¢’ and the lower-

liquidation outcome ¢, therefore imply that some class i satisfies
Ui(¢) >0 and Ui(d') > Us(q).
That class objects to stopping at ¢ and can require the additional liquidation. Hence no ¢ < 1 is

stable, and full liquidation is the only stable liquidation level. O

The proposition does not require the same class to favor every successive increase in liquida-

tion. As liquidation proceeds, the identity of the objecting class may change; payoff conservation
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ensures that at least one class supports each additional increment. The result does require common
incremental objection rights and path-independent payoffs. If objection instead required a strict

payoff improvement, full liquidation would need to be the unique maximizer of Ugpe(q; D).
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