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Abstract

This paper studies how two legally distinct issuers distribute separate re-
serve estates when the reserves backing a single fungible stablecoin fall short
of its circulating supply. Because markets do not distinguish tokens by issuer,
a loss in one estate still leaves one price, which is the higher of the two rates
the windows can pay. Redemption demand from both zones then flows to
that window. The efficient allocation applies a common recovery rate to the
whole circulating supply, however unequally the reserve loss falls on the two
estates. We study several schemes under which it can be decentralized. Once
that allocation is implemented, aggregate holder welfare depends only on ag-
gregate reserve value. It is unaffected by the reserve split, preemption that
leaves aggregate reserves unchanged, or the geographic distribution of holders.
We apply the results to the Circle arrangement and draw the implications for

the EU regulation of multi-issuance.

Keywords: Multi-issuer stablecoins, cross-border insolvency, loss mutualization,

Nash implementation, Wardrop equilibrium, supervisory moral hazard, MiCAR

1 Introduction

The stablecoin market has grown substantially over the past decade, reaching a
global capitalization of more than $300 billion by early 2026 (McKinsey, 2026). The
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growth reflects sustained demand for on-chain instruments combining instant trans-
fer, low fees and price stability (International Monetary Fund, 2025). Blockchain
settlement lets such instruments circulate worldwide without friction, while the
frameworks governing their issuance remain organized along national or regional
lines. Major issuers have responded with multi-issuer arrangements, in which a
single fungible token is issued by legally distinct entities, each authorized under a

different regime.

The main multi-issuer stablecoin is USDC, issued by Circle Internet Financial, LLC
in the United States, subject to the GENIUS Act (United States Congress, 2025),
and by its subsidiary Circle SAS, an electronic money institution licensed in France,
subject to MiICAR (European Parliament and Council, 2023) and supervised by the
ACPR (Circle SAS, 2026). Another is USDG, issued by Paxos, which achieves con-

current compliance across Singapore and the European Union (EU) (Paxos, 2025).

The analysis of these instruments requires departing from the conventional bank-
run model. The redemption process studied here differs from the classic bank run
of Diamond and Dybvig (1983), where access to a fixed pool is rationed on a first-
come, first-served basis. Because the token trades on continuously open secondary
markets, distress in one reserve estate is transmitted immediately to every holder
through a common market price. A depeg redirects selling and redemption pres-
sure across trading venues and, in a multi-issuer arrangement, across issuers, creat-
ing a channel of contagion before formal proceedings open. Centralized conversion
and primary-redemption channels may then suspend operations, while decentralized

trading continues at a discount.

Formal proceedings begin when the available reserve value is distributed among
holders. We study this stage for two legally distinct issuers of the same token, each
with its own reserve estate and legal order, and each authority sets the recovery rate
at its window. The first feature governing the analysis is origin blindness. A token
rejected at one window remains outstanding and can be sold through the secondary
market to a presenter eligible at the other window. Neither window can condition
payment on the token’s issuing entity, because units issued by the two entities are
indistinguishable once they have commingled. Nor can a window condition payment
on whether the holder belongs to an authority’s welfare constituency, defined as the

holders whose terminal recoveries enter that authority’s objective.

The second feature is neutral rationing. Origin blindness leaves a window unable to

!The USDC depeg of 10-13 March 2023 illustrates the mechanism. After Circle disclosed that
$3.3 billion of its reserves were held at Silicon Valley Bank, primary-market operations largely
ceased over the weekend, centralized exchanges stopped offering one-for-one conversions, and the
secondary-market price of USDC fell temporarily to $0.86 (Du et al., 2025).



tell claims apart, but it does not say how the window chooses whom to serve when
it cannot serve everyone. Neutrality means that every claim has the same chance of
being among those redeemed at the higher of the two rates. A holder who cannot
present at a window can sell the token on the secondary market to a presenter who
can, and so obtains the rate that window pays for as long as it has reserves. Due to
continuous trading in centralized and decentralized markets, each unit has changed
hands repeatedly before the shock, so no constituency is better placed than the other

when the windows open.

The efficient allocation is a single recovery rate applied to the whole supply, equal
to aggregate reserves divided by the circulating supply. It does not depend on how
reserves are split between the two estates, and it requires each estate to pay claims
arising from tokens its own issuer did not create. Three mechanisms can decentralize
it. The common recovery rate is a Nash equilibrium under simultaneous fixed-rate
redemption. Under bilateral adaptive pro rata redemption, where each authority
divides its reserves among the claims actually presented at its window instead of
committing to a rate in advance, it is the unique Wardrop allocation: the routing
of claims at which no holder can obtain a higher recovery by presenting elsewhere.
Sequential rate setting yields it as the unique subgame-perfect outcome when one
authority’s rate is settled and observed before the other chooses. Cross-estate loss
mutualization is therefore economically implementable. The fixed-rate game also
admits a continuum of asymmetric equilibria in which the whole supply is redeemed
at two different rates. Welfare falls as the two rates move apart, but no equilibrium
leaves a claim unpaid. The cost of having several equilibria is therefore dispersion

among positive recoveries, not unserved holders.

Conditional on implementation of the efficient common-rate allocation, holder re-
coveries depend only on aggregate reserve value. They are invariant to how that
value is divided between the estates, and therefore to transfers between estates and
to the jurisdiction in which reserve assets are held. They are also invariant to the
order in which proceedings open, and to which holders each authority treats as its
own: the two perimeters may partition the supply, overlap, or leave part of it outside

both, without changing what any holder recovers.

Market structure and supervisory incentives affect welfare. Separating the token
into two non-fungible issues insulates each zone from shocks originating in the other
reserve estate, but this protection comes at the cost of forgoing loss mutualization.
The welfare cost of separation increases with the gap between the rates the two
issues would pay on their own. Supervisory incentives arise before reserve losses
materialize. Because supervisory effort is difficult to observe and contract upon,

each authority bears the full cost of stringent supervision while internalizing only



the benefits accruing to the holders within its welfare constituency. When that
constituency covers less than the whole circulating supply, anonymous loss mutual-
ization creates supervisory moral hazard: each authority supplies too little effort,

reducing the aggregate reserve value with which the redemption game begins.

The regulatory and financial-stability risks of stablecoins have attracted considerable
attention, whereas the risks specific to multi-issuance have begun to receive it only
recently (Athanassiou, 2026; Zetzsche, 2026; Arnal, 2026a). European bodies have
taken a restrictive view: the European Systemic Risk Board has recommended that
third-country multi-issuance schemes not be treated as permitted under MiCAR as
it stands (European Systemic Risk Board, 2025b; see also 2025a), the European
Central Bank has set out a reserve-availability concern (European Central Bank,
2025), and the Commission opened a targeted consultation on the review of MiCA
in 2026 (European Commission, 2026). A contrasting view holds that the risks
are manageable through existing safeguards and operational coordination (Arnal,
2026a, 2026b). Closest to the present paper, Bindseil et al. (2026) use a flow-of-
funds framework to show how, when redemption at one issuer is impaired while
another issuer continues to redeem at par, arbitrage can route tokens minted by the
impaired issuer to the accessible issuer and deplete the latter’s reserve. They analyze
this stress-transmission mechanism and assess regulatory mitigants and alternative
market structures. Our analysis instead begins once aggregate reserves are insuffi-
cient and the two reserve estates must be distributed among holders: it endogenizes
the routing of claims and the recovery rates set at the two redemption windows, and
derives the associated welfare benchmark. We also complement the legal analysis of
targeted MiCAR reforms in Sotiropoulou and Direr (2026) by supplying the welfare

benchmark against which such reforms can be assessed.

The paper’s results belong to a broader literature on the separation between na-
tional supervision and cross-border safety nets. Hardy and Nieto (2011) jointly
analyze supervisory stringency and deposit guarantees and find too little supervi-
sion under non-coordination. Holthausen and Rgnde (2004) emphasize conflicting
national objectives in international bank supervision, while Calzolari and Loéranth
(2011) show that liability and deposit-insurance structures alter monitoring and
intervention incentives. Calzolari et al. (2019) and Carletti et al. (2021) study
supranational supervision when local authorities retain informational or organiza-
tional roles. On the resolution side, Bolton and Oehmke (2019) show that efficient
cross-jurisdiction loss sharing can fail when transfers become too asymmetric, and
Goodhart and Schoenmaker (2009) analyze ex ante fiscal burden-sharing arrange-
ments. In that literature the link between a supervisor and the consequences of

its own laxity is institutional—a national authority answers for its own depositors,



its own subsidiary, or its own fiscal position—and supervisory effort can be priced
against that exposure. Unlike in this literature, token fungibility prevents reserve
losses from being assigned to the constituency of the authority whose supervision
affected reserve quality. Each constituency bears a representative share of every
reserve loss, irrespective of which authority’s supervision affected reserve quality.
The model also assumes no domestic fiscal backstop through which that authority’s
jurisdiction would bear a separate fiscal cost, since reserve losses fall entirely on
holders. Weak supervisory effort therefore imposes a welfare externality on holders

outside the authority’s constituency.

The paper is organized as follows. Section 2 sets out the framework, Section 3 the
benchmarks without cross-zone arbitrage, and Section 4 the optimal allocation of
losses. Sections 5 to 8 study its implementation: cooperatively, then through a
fixed-rate game, sequential rate setting, and pro rata redemption. Section 9 studies
the supervisory incentives that mutualization induces, Section 10 the consequences
of reserve preemption, and Section 11 separation of the issues as a change in market
structure. Section 12 draws the implications for the EU regulation of multi-issuance,

and Section 13 concludes.

2 Framework

2.1 Tokens, issuers, and reserve estates

Two zones, indexed by ¢ € {A, B}, each host a legally separate issuer with its
own reserve estate. Both issuers issue the same fungible token. Tokens trade on
decentralized secondary markets and, once commingled, their issuing entity cannot
be established at a redemption window. Residence or eligibility to enter a given
window may remain observable, but an eligible presenter can acquire tokens issued
by either entity, so a residence restriction does not restore an issuer-specific partition

of the circulating supply.

Secondary markets are competitive and frictionless. A holder can redirect a claim
by selling the token to a presenter eligible at the other window. The sale price is
set by the recovery then available at the windows, described below, so the effective
recovery does not depend on the identity of the presenter who ultimately submits
it.

Let R; be the post-shock market value of estate i; post-shock reserve values are
common knowledge. The total circulating supply is N. Throughout, both estates
retain positive reserve value, but their combined reserves are insufficient to redeem

the entire circulating supply at par (R4, Rp > 0 and R4 + Rp < N). The model



retains only the contagion generated by token fungibility and the resulting cross-
window redemption flows. It excludes cross-border credit, liquidity, and confidence
effects, as well as fiscal transfers to token holders. The two issuers need not be

subject to the same type of proceeding.?

Each window offers a recovery rate: window i pays 7; € (0,1] to every claim it
serves, so its reserves allow it to serve R;/7; claims. When the two rates differ,
write 77 > 7% for the higher and the lower rate and R, R” for the reserves of the
corresponding estates. Holders present at the higher-rate window first, and that

window pays claims as they arrive until its reserves are exhausted.

Proposition 2.1 (Secondary-market price). Let q denote the price of the token on
the secondary market and suppose the two windows offer different rates T > 1.

L

Then q = T while the higher-rate estate still holds reserves, g = 7% once that estate

15 erhausted and the other still holds reserves, and ¢ = 0 once both are exhausted.

Proof. While an estate paying 7 still holds reserves, an eligible presenter who buys a
claim and presents it there is paid 7. Buying below 7 would yield a certain gain, and
competition among presenters removes it; nor can ¢q exceed 7, the largest recovery
then available. Applying this to the higher-rate estate, and to the other once the

first is exhausted, gives the three values. O]

The higher-rate estate pays 777 to R¥ /7! claims before running out, so the terminal
distribution has two points: that mass recovers 777 and the remaining claims recover
7L, up to the second estate’s capacity. A holder who cannot present at the higher-
rate window is not confined to the lower rate, because selling at the prevailing price

delivers the higher rate for as long as that window remains open.

Historical issuance plays no allocative role in this environment. Once tokens have
commingled, the mass issued by each entity determines neither the mass of claims
presented at each window nor the geographic distribution of holders, which changes

continuously through secondary-market trading.

2Throughout this paper, the term insolvency is used broadly to denote an issuer’s failure to meet
its redemption obligations in full. The term insolvency proceeding denotes any process—whether
an administrative resolution procedure or a judicial insolvency proceeding—through which the
issuer’s reserve estate is distributed to claimants. The model uses competent authority as a generic
term for the institution controlling that distribution, whether a resolution authority, a supervisory
authority implementing a redemption plan, or a court acting through an insolvency practitioner.



2.2 Authority objectives and redemption constraints

Immediately before the reserve shock, the circulating supply is represented by a
continuum Q of claims with total mass |Q| = N.?> For any claim set S C Q, |S]

denotes its mass.

For a positive recovery rate 7 € (0,1], let u(7) denote the utility that a holder
derives from recovering the fraction 7 of the token’s face value. All holders share the
same function u : (0,1] — R, twice continuously differentiable, strictly increasing,
and strictly concave. When zero recovery is feasible, define u(0) by the right limit

lim, o u(7), which may be finite or equal to minus infinity.

For each i € {A, B}, let ©; C Q denote the claims initially held by members of au-
thority i’s welfare constituency. This constituency consists of the holders whose ter-
minal recoveries enter the authority’s objective. Membership may reflect residence,
redemption eligibility, a consumer-protection perimeter, or another legal allocation
of responsibility; membership in the constituency does not identify the issuer of a
token or the estate that will ultimately pay it, and a claim may be associated with
neither constituency, one, or both. The welfare-coverage mass is N; := ;] € (0, N].
It measures the breadth of authority ¢’s welfare responsibility, not its redemption
exposure. As shown below, neutral allocation makes V; irrelevant to ex post flows

and recovery rates.

If 7(w; s) € [0, 1] is the effective terminal recovery of claim w in outcome s, including

proceeds obtained through a secondary-market sale, authority ¢’s objective is

Origin blindness is a consequence of the technological environment: once fungible
tokens have commingled, a redemption window cannot condition payment on their
issuing entity. The token itself also carries no information about whether its holder
belongs to either authority’s welfare constituency. These restrictions make the win-
dows anonymous with respect to issuance origin and constituency membership. No
step in the argument of Proposition 2.1 therefore uses the identity of the parties, and
the price it describes is the same for every holder. Anonymity does not, however,
determine how excess demand is allocated. Neutrality is the additional rationing
assumption: every claim has the same chance of being among those redeemed at the

higher rate, whether its holder presents at that window or sells to a presenter who

3The continuum is a large-population approximation: under independent neutral rationing, the
masses used below are law-of-large-numbers limits of the corresponding proportions in a finite
population.



does. Access to the higher rate is therefore statistically independent of membership

in either welfare constituency.

Authority ¢ values the recoveries of the claims in §2;, but estate ¢ does not necessarily
pay those claims. For an outcome s, let Q;(s) C Q be the set of claims paid by
window ¢, and let p;(w;s) be its payment to claim w. The total amount paid by
window ¢ across all claims it serves cannot exceed the market value of its reserve

estate:
/ pi(w; s) dw < R;.
Qi(s)

Thus, €2; contains the claims whose recoveries enter authority i’s objective, whereas
Q,(s) contains the claims paid by estate i. A claim in €; may be paid by either
estate, and Q;(s) may include claims belonging to neither welfare constituency, to
one, or to both. Imposing estate i’s budget on §2; would identify the two sets by

assumption and rule out cross-estate loss mutualization.

Unused reserves have no separate value in the authority objective. Since u is strictly
increasing, a reserve unit is never left undistributed when an unpaid claim remains
and the chosen mechanism permits an additional payment: budget exhaustion is
derived on the relevant optimum and equilibrium paths rather than imposed as a

primitive.

2.3 Common ranking and conditional uniformity

Consequently, each welfare constituency has the same distribution of recovery rates
as the circulating supply as a whole. Constituency size scales an authority’s to-
tal payoff but does not affect its ranking of recovery schedules. Both authorities
therefore rank all anonymous neutral recovery schedules identically. Lemma A.1 in

Appendix A states and proves this result.

Strict concavity yields a second property. Conditional on the mass of claims served
and the resources devoted to them, welfare is uniquely maximized by paying the
same recovery rate to every served claim. Thus, if an estate with reserves R > 0
serves a fixed claim mass K, the optimal rate is min{ R/ K, 1}. This result determines
how resources are distributed among a given set of claims; it does not determine
the mass of claims the estate should serve. Lemma A.2 in Appendix A states and

proves this result.



3 Benchmarks without Cross-Zone Arbitrage

3.1 Single-issuer stablecoin

Consider first one legal debtor, one circulating supply of mass N, and one reserve
pool whose post-shock market value R is positive but insufficient to redeem the
entire supply at par (0 < R < N). The authority values the recovery of every
claim and distributes the reserve pool across the whole supply. By Lemma A.2, the
unique welfare-maximizing allocation pays R/N to every claim. The single-estate

benchmark therefore covers the entire supply pro rata.

3.2 Multi-issuance without decentralized secondary markets

Suppose next that the same fungible token circulates in both zones but cannot
be traded on decentralized secondary markets. Secondary trading is confined to
centralized intermediaries able to segment customers by residence or redemption
eligibility. For this benchmark, the two welfare constituencies coincide with the
geographically segmented holder populations and exhaust the circulating supply,
N4+ N = N. Claims held in zone i can therefore reach only window i. If estate ¢
has value R; < N;, Lemma A.2, applied to the local claim mass, yields the unique
optimal recovery 7; = R;/N;. An asymmetric shock remains local because claims

cannot be redirected across zones through secondary-market sales.

3.3 Multi-Issuance with Symmetric Proportional

Reserve Losses

Restore decentralized secondary markets while retaining the geographic partition
N4+ Ng = N. Before the shock, each estate holds reserves sufficient to redeem its
local claim mass at par. Suppose that both estates then suffer the same proportional
reserve loss, leaving the common fraction A € (0,1) of their initial reserve values.
Each estate can therefore redeem its local claim mass at the rate R4/N4 = Rg/Np =
A, so the two locally optimal recovery rates coincide at A\. No token can obtain
a higher recovery by being sold to a presenter eligible at the other window, so
decentralized secondary trading creates no cross-zone redemption arbitrage. At
this rate, estate i can serve R;/\ = N; claims. Initial presentation flows may be
indeterminate, but any claim left unserved at an exhausted window can be redirected
to the other. Since the two capacities sum to N, every claim ultimately receives .
Moreover, (Ra+Rp)/N = A, so the terminal allocation is uniform at the highest rate

supported by aggregate reserves. Equal proportional reserve losses are therefore a



special case in which decentralized markets do not alter the segmented benchmark.*

4 The Optimal Allocation of Losses

The preceding benchmarks keep the mass of claims reaching each reserve estate ex-
ogenous. Decentralized secondary markets make these redemption flows endogenous.
The relevant welfare question is therefore how aggregate post-shock reserve value
should be allocated across the fungible circulating supply. This section characterizes

that allocation before considering whether separate authorities can implement it.

For any terminal outcome s, total holder welfare is U (s) = [, u(7(w;s)) dw.
Conditional on post-shock reserve values, the planner selects a terminal recovery
schedule 7 : Q — [0, 1] and solves

m(a)x/ u(7(w)) dw subject to / T(w)dw < Ry + Rp.

() Ja Q
This is an allocative benchmark. It does not assume that the two reserve estates are

legally pooled, but asks which terminal recovery schedule maximizes holder welfare

subject to their aggregate value.

Proposition 4.1 (Optimal loss allocation). The unique social optimum s*, up to

changes on a zero-mass set, has the constant recovery schedule

_RA+RB
==

T(w) =7"":

It distributes all available reserves and covers the entire circulating supply.

Proof. Apply Lemma A.2 with Q =Q, K = N, and X = R4+ Rp. Since 0 < X <
N, the unique solution is the strictly positive constant schedule 7(w) = X/N = 1*.

It exhausts the aggregate budget and covers every claim. O]

Proposition 4.1 has a direct risk-sharing interpretation. Because claims are identical
and utility is strictly concave, an allocation that gives a high recovery to some claims
and zero to others is dominated by spreading the same resources over the full supply.
The optimal allocation therefore equalizes recoveries at the highest common rate
supported by aggregate reserves. This result does not require infinite disutility from

zero recovery. It is the standard risk-sharing result associated with Borch (1962): an

4This is a statement about the allocation induced by the two locally optimal rates, not an
equilibrium-uniqueness claim. Once rates are strategic, the fixed-rate game of Section 6 admits
asymmetric full-coverage equilibria even under a perfectly symmetric shock (Proposition 6.1): sym-
metry removes the motive for cross-zone redistribution, not the coordination problem.

10



asymmetric reserve shock creates potential recovery differences across estates, while

equal marginal utilities require equal recoveries for otherwise identical claims.

The optimal allocation admits several possible implementations, but they rely on

different forms of commitment and raise distinct legal and operational difficulties.

5 Cooperative Implementation

Under cooperation, the two authorities jointly choose an anonymous and neutral
terminal recovery schedule to maximize U, + Up subject to the aggregate resource

constraint. By Lemma A.1,

N N
Ua(s) + Up(s) = %UW(S).

Since the proportionality factor is strictly positive, the cooperative objective ranks

all such schedules exactly as total holder welfare does.

If the two reserve estates remain legally separate and each distributes all of its own

assets at the common rate, estate ¢+ must pay the endogenous mass

R; R;
Kfr=—"=N—""_,
¢ T Ris+ Rp

These payment volumes satisfy K + K5 = N. They do not represent geographic
holdings or historical issuance, but the masses that the two estates must redeem for

their separate budgets to implement the optimal common rate.

Proposition 5.1 (Cooperative implementation). For arbitrary positive-mass wel-
fare constituencies Q4, Qg C Q, the unique cooperative anonymous allocation coin-
cides with the social optimum in Proposition 4.1. It pays every claim 7* and assigns

estate-level payment volumes K.

The equivalence between cooperation and the social optimum follows from three
features of the model. First, anonymity and neutral rationing make each authority’s
welfare constituency representative of the aggregate recovery distribution, so both
authorities rank terminal schedules identically. Second, cooperation gives the au-
thorities joint control over the terminal recovery schedule and defines their objective
as the sum of their payoffs. Third, the optimal schedule is feasible under the two
separate estate budgets because claims can be routed across redemption windows.
If any of these conditions fails, a cooperative outcome need not coincide with the

social optimum. The proof is given in Appendix A.

Let M; denote the historical mass issued by entity ¢« and suppose, for this comparison

11



only, that M4 + Mg = N. If RA/MA > RB/MB; then

RuMp — RpMa
K* — My = > 0.
AT A Ri+ Rp

The less affected estate must therefore redeem more claims than were historically
issued by its entity. Under an extreme asymmetric shock, an estate whose reserve
value fully covers its issuer’s historical issuance may nevertheless pay a common
recovery rate below face value and redeem claims beyond that issuance mass. For
the common recovery rate, only the aggregate reserve loss N — Ry — Rp matters;
the division of post-shock reserve values determines only the endogenous payment

volumes K.

Implementing this allocation nevertheless requires agreement on the post-shock value
of both reserve estates, the common rate, each estate’s payment volume, and the
timing of the two procedures. The asymmetry described above can make such agree-
ment difficult. This participation problem motivates the non-cooperative analysis
below, which asks whether the same allocation survives unilateral deviations in the
absence of a common planner. The allocation mutualizes losses within the two ex-

isting reserve estates; it requires neither a fiscal transfer nor public recapitalization.

6 Fixed-Rate Decentralization

6.1 The fixed-rate mechanism

Each authority simultaneously announces a scalar recovery rate 7, € (0,1]. By
Lemma A.2, such a constant rate is the unique optimal schedule conditional on the
mass of claims served by the window. Holder rationality, decentralized secondary-
market trade, and the separate reserve constraints then determine the terminal
allocation. Tokens flow toward eligible presenters at the window offering the highest
available recovery; when demand exceeds that window’s capacity, tokens not se-
lected are sold through the secondary market toward presenters eligible at the other
positive-rate window, and a claim is orphaned only after both capacities have been

exhausted.

A pure-strategy Nash equilibrium of the fixed-rate game is a pair (74, 75) from which
neither authority can increase U; by changing its own rate. For unequal rates, denote
the high-rate estate by H and the low-rate estate by L, with rates 77 and 7%. The

paid and orphan masses are
RY RE
QH:min{T—H,N}, QL:min{T—L,N—QH}, Qo=N—-Qu—Qr.

12



Because orphaning is feasible in this game, whether the previously defined value

u(0) is finite or equal to minus infinity can affect the deviation arguments.

Under neutral rationing, each authority’s welfare constituency contains the same
proportions of high-rate, low-rate, and orphan claims as the circulating supply as
a whole. The terminal allocation can therefore be summarized by the aggregate

holder welfare index

W(TA, TB) = QH’U(TH) + QLU<TL) + Qou(O)

Lemma A.1 gives U;(Ta,78) = (N;/N)W(7a,75). Since N;/N > 0, maximizing the

authority’s own payoff is equivalent to maximizing W.

At equal rates, individual routes can be indeterminate, but costless secondary-
market reallocation ensures that no capacity is left unused while an unpaid claim
remains: redemption continues until every claim is paid or both capacities are ex-
hausted. The particular sequence of presenters is immaterial under neutral rationing,

so the terminal distribution and hence W are well defined.

6.2 Equilibrium characterization
The characterization is limited to pure strategies.

Proposition 6.1 (Fixed-rate Nash equilibria). Suppose Rs,Rg > 0. For each
designation of the high-rate estate H, with L denoting the other estate, define the
branch endpoint hy as follows. The endpoint lies below one when a candidate high

rate of one would give authority H an incentive to lower its rate. Formally, if
RL
1) —d'(1) >u| ——=
V)= () > 0 g )

then hy is the unique solution in (7*,1) to

_ _ RR
i)~ ot ) = o 57 )

Otherwise, a high rate of one is sustainable and hy = 1. The pure-strategy Nash
equilibria are the common-rate profile (7*,7*) and, for each designation of H, the

continuum of asymmetric profiles

_ RFh
"~ Nh— RH’

™ =h, Tt

he (7, hyl.
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Every equilibrium s strict, covers the entire circulating supply, and satisfies

R
TA B

The proof is given in Appendix C.

The equilibrium set consists of the symmetric first-best profile and two continuous
asymmetric branches, one for each estate that can pay the high rate.> Figure 1
depicts the two branches and the efficient common-rate profile for a representative
parameterization. Moving away from the common rate along either branch preserves
full coverage but increases recovery dispersion. The continuum is sustained at the
boundary between unused capacity and orphaning, where aggregate capacity exactly
equals the circulating supply. Along a branch, the low-rate estate serves precisely
the residual demand left by the high-rate estate. If the low-rate authority reduces
its rate, it pays the same residual mass less and leaves reserves unused; if it raises its
rate, its capacity falls and some claims become orphaned. If the high-rate authority
raises its rate, it also creates orphan claims; if it reduces its rate, it draws claims
away from the other window and leaves part of the low-rate estate’s reserves unused.
Neutral rationing makes each authority’s constituency bear a representative share

of the resulting welfare loss, so neither deviation is profitable.

Although both authorities rank every terminal distribution identically, asymmetric
profiles remain strict equilibria. A unilateral deviation cannot reach the common-

rate allocation because both rates must change.

Corollary 6.2 (Welfare declines with asymmetry). Along either asymmetric equi-
librium branch, aggregate welfare strictly decreases with the high rate h. Hence every
asymmetric fived-rate equilibrium is strictly less efficient than the common-rate equi-

librium, and welfare is lowest at the branch endpoint hy.
The proof is given in Appendix C.

The fixed-rate mechanism therefore implements the first best only weakly: the effi-
cient allocation is an equilibrium, but it is not the unique equilibrium. The asymmet-
ric branches survive even when the two issues would pay the same rate on their own.
Without an equilibrium-selection device, learning process, perturbation, or explicit

adjustment dynamic, the model assigns no probabilities to the different equilibria.

5In the excluded degenerate case RY = 0, the equilibrium allocation is unique and efficient,
although the zero-reserve authority is indifferent among its rate announcements.

14
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Figure 1: The pure-strategy equilibrium set of the fixed-rate game for R4 = 0.5,
Rg = 0.3, N = 1, and square-root utility, so that 7 = 0.8. Equilibria lie on
the full-coverage locus Ra/74 + Rp/Ts = N: the efficient common-rate profile and
two continua of asymmetric profiles, one for each estate that can pay the high
rate. The dashed diagonal marks equal-rate profiles. The shaded region above the
full-coverage locus contains profiles with insufficient aggregate capacity and orphan
claims; profiles below the locus leave reserves unused. The three marked points are
the B-high branch endpoint (5/7,1), the efficient symmetric profile (0.8,0.8), and
the A-high branch endpoint (1,0.6). The symmetric point also coincides with the
bilateral adaptive pro rata outcome of Proposition 8.1. For these parameters, both
branch endpoints reach the upper bound of one, and welfare falls monotonically
along each branch (Corollary 6.2).
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6.3 An Illustration with Constant Relative Risk Aversion
Utility
The branch endpoints of Proposition 6.1 are implicit. The constant-relative-risk-

aversion family gives them in closed form. For a recovery 7 € (0,1] and curvature

parameter v € (0, 1], let

ool 0<~y<1

- Y )
UV(T) = 1—vy

log 7, =1,

square-root utility being affine-equivalent to v = 1/2.

Proposition 6.1 sustains an asymmetric profile when u(7#) — 74/ (71) < u(rl), the
condition under which the high-rate authority does not gain by lowering its rate:
the extra claims it would serve are worth less than the recovery it would give up on

the claims it already serves. For this utility family, the inequality reads

L
> Ky, fy =)0 <y < 1), Ry 1= %1_{% Ky =€ '

\]

Although the common rate is not uniquely selected, the ratio of the low to the high
recovery rate is bounded below. The bound binds at an interior branch endpoint,

where it and full coverage give

- R" + RE - RM1—
hH—min{l,—FT/M}, hH—T*—min{l—T*,W va}.

Greater curvature tightens the bound, since &, is strictly increasing on (0, 1]: square-
root utility gives k1 = 1/4, logarithmic utility x; = e~'. When the upper bound
hy = 1 binds instead, the endpoint rates are 1 and RY/(N — RH).

Below the cap, the width of the branch is proportional to the reserves of the estate
that pays the low rate—three times RY/N under square-root utility. Accordingly,

as RV — 0, the branch width converges to zero.

Curvature does not affect the no-orphan result, but it changes why it holds. Under
log utility a positive orphan mass gives —oo and rules the profile out directly. Under
square-root utility orphaning costs only a finite amount, and a coverage-expanding
deviation excludes it instead. Infinite disutility at zero is therefore sufficient but not

necessary, and it does not eliminate the asymmetric branches.
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6.4 Invariance of Redemption Equilibria to

Welfare-Constituency Boundaries

The geographic distribution of a globally traded token is intrinsically difficult to mea-
sure. Self-custodied wallets need not reveal residence, omnibus accounts combine
positions held for customers in several jurisdictions, and secondary-market trans-
actions continually change the location of economic ownership. Authorities may
therefore disagree over the share of the circulating supply for which each considers
itself responsible: their welfare constituencies may overlap, or may leave part of the

supply outside both.

Corollary 6.3 (No orphan equilibrium). Every pure-strateqy Nash equilibrium of
the fized-rate game covers the entire circulating supply, whether or not the reserve

shock is symmetric.

Full coverage follows from Proposition 6.1 and Steps 1 and 2 of Appendix C. If
a positive mass remains unpaid, either authority can reduce its rate slightly and
expand its capacity without changing the other window’s payments. The same
exhausted reserves are then spread over more claims, and the welfare produced
per unit of reserves increases as the rate falls, by Lemma B.1. Neutral rationing
transmits this gain to both welfare constituencies. Under-coverage therefore cannot
be an equilibrium, irrespective of how reserves or welfare constituencies are divided

between the two zones.

An authority’s estimate of the geographic distribution of holders determines which
holders it includes in its welfare constituency, but not which claims are presented at
its redemption window. By Lemma A.1, changing a welfare constituency rescales the
authority’s objective without changing its ranking of recovery schedules. An overlap
gives no claim a second recovery, while Corollary 6.3 ensures that a gap leaves none
unpaid. Proposition 6.1 is therefore unchanged, as is the pro rata characterization

in Proposition 8.1 below.

7 Sequential Rate Setting

In the simultaneous fixed-rate game, neither authority observes the other’s choice
when making its own. In practice, differences in procedural speed may make one
rate final and observable before the other is chosen. This section studies how that
sequence affects equilibrium selection. The relevant order is the order of rate deter-

mination, not the order in which payments are made.

Suppose that authority A’s rate is final and publicly known when authority B
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chooses its own. The timing assumes that claims are presented only after B has

chosen, so holders observe both rates before routing their claims as in Section 6.

Proposition 7.1 (Sequential rate setting). If one authority’s rate is final and ob-
served when the other chooses its own, the unique subgame-perfect equilibrium out-
come 18

R;

* *
TA=Tg =T, Qi:Ki:;.

The proof is given in Appendix C.

Sequencing changes equilibrium selection because the first authority anticipates the
second authority’s best response to every possible rate. At an asymmetric equilib-
rium of the simultaneous game, neither authority can reach the efficient common
rate through a unilateral deviation. Under sequential choice, the first authority can
choose the efficient common rate, knowing that the second authority’s unique best
response is to choose the same rate. The asymmetric continuum therefore disap-
pears. Sequencing selects the efficient allocation rather than shifting losses to the

second zone.

The first mover cannot use the sequence to reserve higher recoveries for its own wel-
fare constituency. Origin blindness prevents conditioning payments on constituency
membership, while neutral rationing makes the claims served at each rate repre-
sentative of every constituency. A rate above the efficient common rate therefore
exposes the constituency it represents to the same mixture of high and low recoveries

as other holders, which is inferior to the uniform allocation.

8 Decentralization through Pro Rata Redemption

The fixed-rate game leaves the efficient profile as one equilibrium among a contin-
uum. From an asymmetric equilibrium, no authority can implement the efficient
common-rate allocation through a unilateral deviation, because both rates must
change (Proposition 6.1). The source of multiplicity is that each authority commits
to a scalar rate before claims are routed. This section replaces that commitment
with a schedule under which each authority distributes its reserves pro rata among

the claims reaching its window.

8.1 Adaptive schedules and the Wardrop allocation

The mechanism has two phases. Before claims are routed, each authority commits its
available reserves and the schedule below. During the rate-discovery phase, claims

are provisionally routed to a redemption window, either by an eligible holder or
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through a secondary-market sale to an eligible presenter. Let D; > 0 denote the

aggregate mass routed to window ¢ at the end of this phase.

17 Dz - O,

TP L L s

s 1y [ 0 i > U
min D.
No payment becomes final during rate discovery. The model does not specify a
particular adjustment path; it characterizes the terminal flow through the Wardrop
condition. Each token unit is negligible, takes the aggregate flow (Dy4, Dg) as given,

and obtains the recovery offered by its chosen route.

A Wardrop equilibrium is a feasible flow vector satisfying D4 + Dg = N and gener-
ated by routing choices such that almost every token unit is assigned to a recovery-
maximizing route. Consequently, every used window offers the maximal effective

recovery; if both windows are used, their effective recoveries are equal.

The second phase is distribution: once discovery closes, the flows D; and the rates
7;(D;) become final, and each authority distributes its committed reserves pro rata
among the claims routed to its window. The commitment is thus a schedule rather
than a scalar recovery or a predetermined coverage: demand endogenously dilutes
the rate, so the inconsistency between a fixed announcement and an unknown inflow

is absent.

Proposition 8.1 (Unique aggregate Wardrop flow). Conditional on bilateral adop-
tion of adaptive pro rata redemption, the Wardrop equilibrium is unique in aggregate

flows:
R

F=N———— = K},

! R4+ Rp !

and every claim receives T*.

Proof. Because Ry + Rp < N, an allocation using only one window would offer
a rate strictly below one. Tokens could then be sold to presenters eligible at the
unused window and obtain a higher rate, so both windows must be used. Let 7"
denote the common recovery at the two used windows. It is below one: a window
offering one satisfies D; < R;, so if both did, N = Dy + Dg < R4+ R < N.
Neither schedule is therefore capped, and Wardrop indifference requires R4/Da =
Rp/Dp = W, while market clearing requires D4+ Dg = N; summing D; = Ri/TW
vields 7" = (R4 + Rp)/N = 7* and the stated flows. Strict monotonicity of R;/D;

gives uniqueness. O
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Proposition 8.1 concerns implementation at the holder-flow stage, conditional on
bilateral adoption, not equilibrium selection among authority-level strategies. Each
authority commits only to its reserve-backed schedule; it need not announce the
common rate or choose a target coverage. Holder routing then determines the unique
aggregate flows and the efficient common rate. Unlike the symmetric fixed-rate
implementation, this mechanism requires neither capacity rationing nor subsequent
redirection of rejected claims, although secondary-market sales may still be needed to
reach an eligible presenter. It therefore implements the first-best allocation without
using historical issuance. The asymmetric continuum of Proposition 6.1 has no
counterpart because recovery adjusts with demand instead of being fixed before

claims are routed.

8.2 Unknown Presentable Supply

Ledger transparency does not reveal the mass of claims that can actually be pre-
sented for redemption: some tokens may be permanently inaccessible because their
private keys have been lost, while inactivity does not establish inaccessibility. Through-
out the paper, N should be read as this presentable mass rather than as the out-
standing supply. A common fixed rate must therefore be calibrated to an estimate
of it. Overestimation sets the rate too low and leaves reserves undistributed; under-
estimation sets it too high and creates orphan claims after both windows exhaust

their capacities.

Adaptive pro rata redemption does not require such an estimate. It requires instead a
common, binding closing date after which no claim retains any recovery right within
the model. With costless presentation, every accessible claim is then presented by
that date, directly or through a secondary-market sale, and the aggregate flow reveals
the denominator over which all available reserves are distributed. The mechanism

therefore pays every presentable claim the highest feasible common rate.

9 Supervisory Moral Hazard

Loss mutualization has so far been evaluated after reserve losses materialize, but
its ex post insurance gains may carry an ex ante incentive cost: full coinsurance
can distort prevention incentives in the presence of moral hazard (Pauly, 1968). An
authority that expects part of the losses generated in its zone to be absorbed by
the other reserve estate has weaker incentives to supervise its issuer, because holders
outside its welfare constituency bear part of the cost of lax supervision. This section
formalizes that externality and asks how it affects aggregate post-shock reserve value

and the ex post redemption equilibria.
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9.1 Timing and effort technology

The effort game precedes the materialization of reserve losses and redemption. Au-
thority ¢ chooses non-contractible supervisory effort e; > 0 at cost Cj(e;). Effort
encompasses the frequency and quality of reserve-composition reviews, attestation
requirements, liquidity testing, and enforcement; its cost includes the administra-
tive resources and institutional burden of more intensive supervision. Effort need
not be hidden. The relevant friction is that no common enforcement mechanism
can compel a sovereign authority to supply the jointly optimal level. The realized
post-shock value of reserve estate i is represented in reduced form by R; = Fj(e;)
and is observed before the redemption game is played. Greater supervisory effort
raises reserve value, but at a weakly diminishing rate, whereas the cost of effort is
increasing and strictly convex (F > 0, F' <0, C! > 0, and C/ > 0).

Effort is sunk when redemption rates or schedules are chosen. Consequently, for
every pair of post-shock reserve values (R4, Rp), the ex post games in Sections 6
and 8 are unchanged: moral hazard affects the level of resources entering those

games, not the feasible reallocations once reserve losses have materialized.

We restrict admissible effort profiles to the insolvency region Fa(es)+ Fg(ep) < N;
equivalently, the common recovery used below never reaches the cap at one. We also
assume that the effort game and the planner’s problem each have a unique interior

solution.

To isolate supervisory incentives, suppose that the redemption stage implements the

uniform allocation characterized in Section 4. The common recovery rate is then

F(e )+FB(€B)
A\CA ~ <

T(ea,ep) =

With j # ¢ denoting the other authority, authority ¢ values recovery across its
welfare constituency and bears its own effort cost, whereas the social planner values
recovery across the whole supply and bears both authorities’ costs. Their objectives

are

Vi(ei,ej) = Niu<7(6i7€j)) — Ci(ey), VP = NU(T(eA, eB)) —Ca(es) — Cp(ep).

9.2 Equilibrium and optimal supervisory effort

Proposition 9.1 (Supervisory free riding under anonymous mutualization). Sup-
pose all admissible effort profiles satisfy Fa(ea)+ Fp(ep) < N. Suppose also that the
effort game and the social planner’s problem each have a unique interior solution.

Let VP and €T denote those solutions, and let RNF and RS be the corresponding
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aggregate reserve values Fa(ea) + Fg(eg). Then aggregate reserve value is weakly
lower under Nash equilibrium than under social planning (RN? < R5F). The in-
equality is strict whenever at least one authority’s welfare constituency covers less

than the full circulating supply (N; < N for at least one authority).
The proof is given in Appendix D.

This is a team moral-hazard problem in the sense of Holmstrom (1982). At every
effort profile, authority ¢ bears the full marginal cost of its effort but internalizes
only the fraction V;/N of the resulting social gain in recovery. Origin blindness
prevents the redemption stage from concentrating the loss caused by lax supervi-
sion on the responsible authority’s welfare constituency, because that constituency
receives the same representative recovery mix as the circulating supply as a whole.
The distortion therefore operates through the aggregate reserve value with which the
redemption game begins. Conditional on realized reserve values, it changes neither
the fully covering fixed-rate equilibrium set—one uniform profile and two asymmet-
ric continua—nor the ability of bilateral adaptive pro rata redemption to implement

the optimal Wardrop allocation.

10 Reserve Preemption

Reserve assets may be held across jurisdictions, and insolvency proceedings may pre-
vent an anticipated transfer of value between reserve estates. Ring-fencing, stays,
judicial control, or competing claims can all have this effect. The economic conse-
quence depends on whether the affected value remains available to token holders.
We call the event pure preemption when it only reallocates usable reserve value be-
tween the estates and leaves their aggregate value unchanged. If the value is instead
unavailable during distribution—because of a freeze or delay outlasting the distri-
bution, subordination to other creditors, or outright impairment—aggregate usable

reserves fall.

Pure preemption therefore leaves the efficient common recovery rate unchanged. Tt
may nevertheless change the asymmetric equilibria, because their branch endpoints

depend on how aggregate reserves are divided between the two estates.

Proposition 10.1 (Pure preemption). Let aggregate reserve value remain insuffi-
cient to redeem the circulating supply at par (S := Ra+ Rp < N). A pure transfer
moves from estate A to estate B a positive amount smaller than estate A’s reserve
value (P € (0,R4)). Reserve values therefore become (Ry — P, Rp + P), while their

aggregate value S remains unchanged.

No such transfer changes the common-rate equilibrium: (7%, 7%) remains an equilib-
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rium and every claim still recovers 7. Only estate-level payment volumes change.
FEstate A’s payment volume falls from Ra/T* to (Ra — P)/7*, while estate B’s rises
from Rg/7* to (Rp + P)/T".

The asymmetric equilibria move with the reserve split. Let Wsrd(z) denote welfare
at the endpoint of the branch on which the high-rate estate holds reserve value x,
while the other estate holds S—x (0 <z < S). Both W (z) and worst-equilibrium
welfare,

min{W§ (a), Wi (S — o)},

are conlinuous and nonmonotone in x. A pure transfer may therefore raise or lower
welfare at a branch endpoint and may likewise raise or lower welfare in the worst

equilibrium.
The proof is given in Appendix E.

Pure preemption therefore changes which estate finances the efficient allocation, not
what holders recover under that allocation. Its neutrality does not extend to asym-
metric equilibrium outcomes: changing the reserve split moves the branch endpoints
and may raise or lower welfare, even though every equilibrium continues to cover

the entire supply.

11 Multi-Issuance Prohibition and Welfare

The analysis so far retains a single fungible token. A prohibition of multi-issuance
changes the market structure instead: it replaces that token with two legally and
technologically distinct instruments, each backed only by its own reserve estate. The
comparison is deliberately static. It holds post-shock reserve values and the two
issue masses fixed, and therefore does not incorporate changes in issuance, portfolio

choice, market liquidity, or supervisory effort that a prohibition could cause ex ante.

Let M; > 0 denote the outstanding mass of the separate token issued in zone 1.
We assume that the two separated issues together reproduce the original circulating
supply and that each estate has a positive reserve value no greater than the face
value of the issue it backs (M4 + Mg = N and 0 < R; < M;). With two separate
tokens, the single-issuer benchmark of Section 3.1 applies to each issue, which pays

its own claims pro rata at R;/M;. Aggregate holder welfare is therefore

R R
s ._ A B
Wr = MAu(—MA) +MBU<MB> .

The masses M; are observable in this counterfactual because separation makes the

two issues distinct instruments.
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Proposition 11.1 (Efficient pooling dominates separation). Suppose My+Mp = N
and 0 < R; < M;. Then Nu(t*) > W?, with equality if and only if Ry/My =
Rp/Mgp.

Proof. The two separated recoveries have aggregate mean

MARA_FMBRBiRA'f_RB 7_*
N My, N Mg N I

so separation is a mean-preserving dispersion of the uniform allocation. Jensen’s
inequality gives the result, with strictness unless the two separated rates coincide.
O

Separation prevents a loss in one estate from reducing the recovery of the other
token, but concentrates that loss on the holders of the first token. Pooling instead
spreads the loss across the entire supply. Concavity makes the pooled allocation
weakly preferable, and strictly so when the two issues would pay different rates on

their own.

Proposition 11.1 assumes that the efficient pooled allocation is reached. The simul-
taneous fixed-rate game also admits asymmetric equilibria, so the comparison with
separation becomes a comparison between two recovery dispersions: issue-specific
recovery rates under separation and equilibrium recovery rates under pooling. Un-
der constant relative risk aversion utility, the comparison with the least favorable

equilibrium on a given branch has a closed form.

Proposition 11.2 (Separation versus a branch endpoint). Let utility have constant
relative risk aversion with parameter v € (0,1]. Write ¢; :== R; /M, for the coverage
of issue i, and let H denote the zone with the better-covered issue, so that cy > cy.
Separation weakly dominates the least favorable equilibrium on the branch where

estate H pays the high rate if and only if

cr
— 2 Ky

CH
The two allocations coincide when the ratio equals k..
The proof is given in Appendix F.

The threshold k. is the lower bound on the ratio of low to high recovery rates
derived in Section 6.3. At equality, separation reproduces the branch endpoint,
including both its recovery rates and the masses paid at each rate. Above the
threshold, the support of separated recoveries lies inside that of the branch endpoint

and is therefore less dispersed; below the threshold, it contains that support and is
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more dispersed. Because the two distributions have the same mean, concavity gives
the welfare ranking. The threshold is 1/4 under square-root utility and 1/e under

logarithmic utility, independently of issue masses and the aggregate shortfall.

Proposition 11.2 provides a branch-specific worst-case comparison: it neither pre-
dicts selection of that endpoint nor establishes that the specified branch contains the
worst equilibrium across both branches. Separation can therefore serve only as pro-
tection against adverse equilibrium selection. It never dominates the efficient pooled
allocation and has no ex post welfare advantage when that allocation can be imple-
mented and selected through coordination on the common fixed rate, sequential rate
setting, or bilateral adaptive pro rata redemption. The regulatory comparison must
then weigh the cost of implementing and selecting the efficient allocation against
the cost of changing market structure, while also accounting for the ex ante effects

omitted here, including the supervisory incentives analyzed in Section 9.

12 Implications for the EU Regulation of Multi-

Issuance

Implementing the efficient allocation requires a single recovery rate across the cir-
culating supply, exhaustion of both reserve estates, and admission by each estate of
claims arising from tokens issued by the other entity. That requirement cuts against
the ordinary premise of an insolvency procedure, which liquidates a determinate
liability owed by one debtor. Fungibility transmits the loss through the common
secondary-market price and redirects redemption demand toward the more attrac-
tive window. Whether the resulting claims can be admitted against either reserve

estate remains a question of legal implementation.

This section applies the model to USDC and assesses whether the efficient allocation

is compatible with the legal rules governing its two issuers. USDC is a single fungible
token issued by Circle LLC in the United States and Circle SAS in the EU, each

subject to a distinct legal order.

25



12.1 The Circle arrangement

Circle LLC remains the US issuer in the publicly described arrangement.® It op-
erates under state money-transmitter licences (Circle Internet Group, 2026) and,
as a nonbank entity, remains on the ordinary Bankruptcy Code track. The model
therefore maps the US window to Circle LLC as a potential Chapter 11 debtor.”

Circle SAS is licensed as an electronic money institution rather than a credit insti-
tution and therefore falls outside the EU bank-resolution framework. In a judicial
liquidation, French law divides responsibilities between the liquidator appointed
by the ACPR and the court-appointed liquidator. Under MiCAR, the competent
authority also decides whether to implement the issuer’s redemption plan, whose
content, review, and implementation triggers are specified by the EBA’s guidelines.
The model therefore maps the French window to a judicial insolvency with a specific
supervisory-liquidation architecture (European Banking Authority, 2024; French Re-
public, 2026; European Parliament and Council, 2023).

Safeguarding is a separate layer. Article 54 of MiCAR applies the protection re-
quired by Article 7(1) of Directive 2009/110/EC. Under French law, an electronic
money institution may either segregate the collected funds or protect them through
insurance or a comparable guarantee. Where segregation is used, Article L.. 613-30-2
excludes the protected pool from recourse by other creditors and requires propor-
tional distribution if that pool is insufficient. In the model, the French estate’s
reserve value therefore corresponds to the protected value ultimately realizable for
holders under the safeguarding method used; it is not limited to cash held in segre-
gated accounts (European Parliament and Council, 2023; European Parliament and
Council, 2009; French Republic, 2026).

USDC’s classification as an e-money token does not combine the two issuers’ pro-
tected asset pools. Article 56(2) aggregates data from several issuers of the same
token for the purpose of assessing significance, while Article 58 applies additional
reserve requirements to electronic money institutions issuing significant tokens. Nei-
ther provision establishes joint liability or a single cross-border estate. This le-

gal architecture supports the model’s treatment of the current arrangement as two

6Circle announced on 10 July 2026 that the OCC had granted final approval to First National
Digital Currency Bank, N.A., operating as Circle National Trust. The approval followed the OCC’s
2025 conditional decision. Circle describes fiduciary digital-asset custody as the trust bank’s initial
function and reserve management as a possible future capability; neither source identifies the trust
bank as the issuer of USDC or states that Circle LLC’s issuing liabilities have been transferred to
it (OCC, 2025; Circle Internet Group, 2026).

"The GENIUS Act’s $10 billion threshold requires transition to federal oversight or cessation
of new issuance, subject to waiver, but expressly does not require conversion to a federal charter.
The Act also permits a nonbank issuer to remain a debtor under the Bankruptcy Code (United
States Congress, 2025).
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issuer-specific protected pools governed by distinct legal orders.

12.2 Is the efficient allocation legally feasible?

On the US side, the protected value rests today on state licensing rules and the oper-
ative reserve arrangements. Once effective, the GENIUS Act will grant holders rat-
able priority over the required reserves, exclude those reserves from the Bankruptcy
Code estate, and give any remaining qualifying shortfall first priority against the es-
tate. The model does not address disputes over title, valuation, guarantee coverage,
or realization costs. Everything that follows is conditional on the protected value

being legally and operationally available for distribution.

MiCAR contains three sets of provisions relevant to redemption. In ordinary oper-
ation, Article 49 gives holders a claim against the issuer and requires redemption
at par upon request, without a redemption fee. If the issuer’s position deteriorates,
the recovery plan required by Article 46 becomes relevant; that plan must include
among its options liquidity fees, limits on the amount redeemable, and suspension
of redemption, but the inclusion of these options does not determine the conditions
under which they may be activated. If the competent authority finds that the is-
suer is unable or likely to become unable to meet its obligations, it implements
the redemption plan of Article 47, which requires equitable treatment of holders
and timely payment out of the proceeds of the remaining reserve assets. Article 55

makes both plans applicable mutatis mutandis to issuers of e-money tokens.

MiCAR does not specify the recovery rate applicable when the remaining protected
assets are insufficient, nor how the ordinary right under Article 49 operates once the
collective redemption plan has been activated. Circle SAS’s current USDC white
paper states that, if the ACPR triggers the Redemption Plan, individual claims
under Section D.1 are suspended and Circle SAS commences the orderly redemption
of all USDC holders on an equitable basis (Circle SAS, 2026). This describes the
shift from individual redemption at par to a collective orderly-redemption process,
but does not establish whether, or on what legal basis, that process may distribute

the available value pro rata at less than face value.

The model does not determine which redemption regime applies to each co-issuer
when only one is initially impaired. In particular, the paper does not infer from
Article 49 that the other co-issuer must continue individual redemptions at face
value until its reserves are exhausted. That conclusion would require a legal account
of how the triggers and collective procedures of Articles 46, 47, and 55 interact
across issuers. The model instead maps the applicable legal regime into the set of

distribution rules available to each authority.

27



Equitable treatment within each procedure does not coordinate two separate pro-
cedures or confer standing against the other issuer’s estate. The efficient allocation
is legally feasible only if both procedures admit claims routed from the common
token supply and can apply compatible distribution rules. They may select the
same fixed rate, although Proposition 6.1 shows that this profile is not the unique
equilibrium of the simultaneous game. Alternatively, they may keep claims open
until the masses presented at both windows are known and distribute each estate
pro rata, which implements 7* uniquely under Proposition 8.1. The model identifies

these legal requirements without assuming that either regime already supplies them.

12.3 Can issuer-specific liability be implemented?

Both legal regimes attach the holder’s claim to the issuer. Section 11 of the GENIUS
Act gives holders of tokens issued by a permitted US issuer ratable priority over that
issuer’s required reserves and deems each holder to have a claim against that issuer;
MiCAR likewise attaches the redemption claim to the issuer of the token (United
States Congress, 2025; European Parliament and Council, 2023).® Neither regime
specifies how the issuing entity is to be identified when technically identical units

issued by two legal persons have commingled.

The statutory perimeters are issuer-specific, while a commingled unit carries no
operational evidence of its origin. Under the model’s non-traceability assumption,
issuer-specific liability cannot be implemented from the token alone. Contractual
arrangements or legal presumptions may fix how the circulating supply is shared
between the two issuers, but they cannot establish which issuer a given unit came
from. In the model, conditional on routed claims being admitted by both procedures,
non-traceability does not create orphan claims, any more than constituencies that
leave part of the supply outside both do (Section 6.4), and every pure-strategy Nash
equilibrium of the fixed-rate game redeems the whole supply (Corollary 6.3).

12.4 Does reserve preemption reduce what holders receive?

A Chapter 11 filing by Circle LLC would trigger the automatic stay with respect
to the debtor and its estate. Whether a particular asset belongs to that estate, or
whether Circle SAS is stayed from enforcing an intercompany rebalancing claim,
depends on how the asset is held and the claim is legally structured. The ECB has
identified the broader risk that an EU issuer remains exposed to redemption while
supporting assets held through a third-country arrangement become unavailable dur-

ing a run (European Central Bank, 2025). In the model, the event constitutes pure

8The GENIUS Act was enacted on 18 July 2025 but takes effect at the earlier of eighteen months
after enactment or 120 days after final implementing regulations.
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preemption only if the affected value remains usable for holders through the other
estate. In that case, aggregate reserves and the efficient recovery rate remain un-
changed, although the asymmetric equilibrium branches move with the reserve split
(Section 10). If instead the affected value is unavailable to holders through either
estate during distribution, the event is not pure preemption: it reduces aggregate

usable reserves and therefore lowers the efficient recovery rate.

12.5 Does mutualization weaken supervision?

In the model, Proposition 9.1 links the effect of mutualization on supervisory in-
centives to the scope of authority i’s welfare objective. The mass IV, is the mass of
holders whose recoveries enter that objective. It is not the mass of claims legally as-
signed to issuer ¢ or eligible for redemption at window 7. The estate’s reserve value
R; is different again: it limits the total amount that the window can pay. Rules
determining who may claim against an issuer therefore do not, by themselves, de-
termine the share of the benefits from supervision that the corresponding authority

internalizes.

If an authority’s mandate extends to every holder of the token, its welfare con-
stituency equals the circulating supply, N; = N, and it internalizes the whole ben-
efit of its own supervision, so effort is efficient. If it treats part of the supply as
another jurisdiction’s welfare concern, it internalizes a smaller share of the benefit

of supervision and chooses less effort, as shown in Section 6.4.

Where welfare constituencies are partial, an equivalence regime informed by EBA
technical advice could require third-country co-issuers to meet verifiable supervisory
standards comparable to those under MiCAR. Such standards can constrain the un-
derprovision of effort, but they do not remove the partial-internalization mechanism
identified in Proposition 9.1. They also operate before reserve losses occur and
therefore do not address the separate ex post problem of coordinating redemption

rates once losses have materialized (Proposition 6.1).

12.6 Would separation be welfare-improving?

A separation requirement would replace the single token with two distinct instru-
ments: an EU-issued version of the dollar stablecoin, fully subject to MiCAR, and
a separately branded token issued by the US entity. Once the two instruments are
legally and technically distinct, and provided reserves are genuinely segregated, the

arbitrage channel and the distortions analyzed above cease to apply.

The legal and policy question remains unsettled. The ESRB has recommended that

the Commission not treat third-country multi-issuer stablecoin schemes as permitted
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under the current MiCAR framework (European Systemic Risk Board, 2025b). An
April 2025 ECB non-paper likewise made the legal case for a non-permissive reading,
while arguing that any definitive approach should be settled by the EU co-legislators
(European Central Bank, 2025). The Commission’s 2026 review leaves the issue open
(European Commission, 2026). Academic proposals range from prohibition or strict

restriction to coordination, equivalence, and operational safeguards (Athanassiou,
2026; Sotiropoulou and Direr, 2026; Arnal, 2026b).

Section 11 shows that when the common rate is available it weakly dominates two
separate issues, strictly so whenever the two issues would pay different rates on
their own (Proposition 11.1). If the authorities fail to coordinate on that rate,
the relevant comparison is between separation and the asymmetric equilibrium that
is selected. Under constant-relative-risk-aversion utility, Proposition 11.2 identifies
when separation dominates the worst equilibrium on the branch where the better-
covered estate pays the high rate. Separation is therefore never better than a working

common rate, but it can provide insurance against selection failure.

Separation would not eliminate EU-resident holders’ exposure to US-issued dollar
stablecoins. Units issued by Circle LLC could still be held by EU residents through
channels not directly governed by MiCAR’s issuer-prudential regime, even where
service providers, marketing, and anti-money-laundering rules continue to apply
(Arnal, 2026a; Zetzsche, 2026). An EU-resident holder of those units would bear
the shock to the US estate without loss mutualization or access to the European
window. Separation would also divide the existing liquidity pool, although its effects

on market depth and network value lie outside the model.

13 Conclusion

This paper studies the redemption game that arises when a single fungible stablecoin
is issued by two legally distinct entities with separate reserve estates governed by
separate authorities. One objection to such arrangements is that a token whose
origin cannot be established at the window cannot be resolved in an orderly way.
The analysis does not support this objection as a claim of economic impossibility.
Untraceability rules out the segmented allocation in which each estate redeems the
units its own issuer created, but it does not rule out the efficient common allocation
where an asymmetric reserve shock is mutualized across the whole supply. The
allocation can be implemented either as a cooperative solution or a decentralized
Nash equilibrium, although the game also admits a continuum of welfare-inferior

asymmetric equilibria.

The obstacles are mainly legal and concern the coordination of two procedures that
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operate under different legal orders. The common allocation requires that both
procedures admit claims routed from the other zone, and that they either apply the
same recovery rate or distribute each estate pro rata over the claims presented to
it. The Union’s redemption-plan regime requires equitable treatment of holders but
is written for a single issuer. A par obligation on one side would produce the most
dispersed allocation the game allows. Mutualization also weakens the incentive to
supervise when an authority represents only part of the supply, and a zone that
attributes the shortfall to the other’s supervision has less reason to share the loss,
even though withholding it does not shield its own holders. Separation avoids these
difficulties by forgoing mutualization. It is the remaining option if the legal obstacles

cannot be overcome.

The model takes realized reserves as given and starts when proceedings open. It
leaves aside the stage that precedes insolvency, where the token trades at one price
and a window still redeems on demand. Issuance, portfolio choice, and a fiscal
backstop are absent, so the model cannot say how a prohibition or a backstop would
change the reserves with which the game starts. Finally, the presentable supply is
treated as known, whereas lost keys and inactive wallets make it uncertain; a fixed
rate calibrated to a wrong estimate either strands reserves or leaves claims unpaid,

and how an authority should set a rate under that uncertainty is not addressed here.
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Appendix

A Common Ranking, Uniform Recovery, and

Cooperative Implementation

Lemma A.1 (Common ranking). For every anonymous neutral recovery schedule

s with finitely or countably many payment classes,

N,
Ui(s) = WZU‘Z”(S) fori= A, B.

Consequently, both authorities rank all anonymous neutral recovery schedules iden-

tically.

Proof. Index payment classes by m and let §,,, C €) be the set of claims receiving rate
Pm; the finite or countable collection includes the orphan class pg = 0. Neutrality
implies [€; N'S,,| = (N;/N) |S,|. Applying this condition gives

U(s) = Y2190 Sl ut) = 33 g, = R,

Since N;/N > 0, both authorities rank these schedules exactly as aggregate holder

welfare does. O

The restriction to finitely or countably many payment classes is immaterial here,

since every allocation considered in the paper pays at most three distinct rates.

Lemma A.2 (Uniform recovery on a fixed claim mass). Fiz a claim set Q C Q of
mass K :=|Q| > 0 and a resource ceiling X € (0, K]. Over measurable schedules,

the problem

max / u(p(w)) dw subject to / p(w)dw < X
Q Q

p:Q—[0,1]

has the unique solution p(w) = X/K, up to changes on a zero-mass set.

Proof. At an optimum, strict monotonicity makes the constraint bind. Jensen’s

x [t <u( [ o) =o(X).

If u(0) = —o0, a schedule assigning zero recovery to a positive mass cannot be

inequality gives

optimal; if u(0) is finite, the inequality extends to zero by continuity. Strict concavity
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makes equality possible only when p(w) = X/K almost everywhere. ]

Proof of Proposition 5.1. By Lemma A.1, the cooperative objective and aggregate
holder welfare rank anonymous neutral schedules identically. Every schedule feasible
under the two separate estate budgets is feasible under the aggregate budget, so
Proposition 4.1 provides an upper bound. The uniform allocation attains that bound
under the separate budgets: partition the claim space into measurable sets of masses
K7 and K7, and let estate ¢ pay 7* to every claim in its set. Its outlay is 7*K* = R;,
and the two sets cover the circulating supply because K% + K5 = N. Uniqueness
concerns the terminal recovery schedule and each estate’s payment volume, not the

identity of the claims settled by each estate. [

B Welfare Separability under Reserve Exhaustion

Lemma B.1 (Welfare separability under reserve exhaustion). Suppose u(0) > —oo,
both estates exhaust their reserves at respective rates 74, 7 > 0, and their aggregate

capacity does not exceed N. Then

W(7a,78) = Nu(0) + Ram(74) + Rpm(7p),

where, for any recovery rate T € (0,1],

18 the utility gain over zero recovery per unit of reserves distributed at rate 7. The

function m is strictly decreasing on (0, 1].

Proof. Reserve exhaustion implies that estate i pays R;/7; claims and that the re-
maining N — R4 /74— Rp/7p claims receive zero. Direct substitution gives the stated

decomposition. Moreover,

where the inequality follows from strict concavity of w. n

C Proofs of the Rate-Setting Results

Proof of Proposition 6.1. The proof proceeds in four steps.
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Step 1: aggregate capacilty cannot be below N. Suppose first that u(0) > —oo. If
Ra/Ta + Rp/Tp < N, both estates exhaust their capacities and a positive mass is
orphaned. By Lemma B.1, an authority can reduce its rate slightly without changing
the priority order and thereby raise its reserve contribution from R;m(7;) to Rym(7;),
where 7, < 7;. The additional capacity replaces zero recoveries with a positive
recovery while the other estate’s allocation is unchanged. The same argument applies
at equal rates after an arbitrarily small reduction makes the deviator the second

window.

If instead u(0) = —oo, any positive orphan mass gives both authorities payoff —oo
by neutral rationing. Either authority can choose a sufficiently low positive rate to
cover the entire residual supply after the other estate. Every claim then receives
a strictly positive recovery and utility is finite. Aggregate capacity below N is

therefore impossible in equilibrium in both cases.

Step 2: aggregate capacity cannot exceed N. Suppose the rates differ. If the high-
rate estate has capacity below N, the low-rate estate serves the residual and has
unused capacity whenever total capacity exceeds N. It can raise its rate slightly,
remain second, serve the same residual mass, and strictly improve its payoff. If
the high-rate estate alone can serve all N claims, the low-rate estate receives no
demand. The high rate must then be below one because R < N. The low-rate
estate can announce a slightly higher rate, serve a positive mass first, and leave the
former high-rate estate to cover the residual at its unchanged rate. This raises a
positive mass of recoveries without lowering any other recovery. At equal rates with
excess capacity, either authority can raise its rate slightly; total capacity remains
above N for a sufficiently small change, so some claims receive the higher rate and all

remaining claims retain the old rate. Thus no over-capacity profile is an equilibrium.

Every equilibrium consequently satisfies

TA B

If the rates are equal, this identity requires 74 = 75 = 7*.

Step 3: the common-rate profile is a strict equilibrium. At (7%, 7*), the two capacities
sum to N. If authority ¢ raises its rate, it becomes the first window but reduces its
capacity; the unchanged capacity of the other estate is then insufficient to cover the
residual. With finite u(0), the deviator replaces the term R;m(7*) by the smaller
term R;m(t) for ¢ > 7* and creates orphans. With u(0) = —oo, the orphan mass is
itself decisive. If authority ¢ lowers its rate, the other estate is served first and leaves

exactly R;/7* residual claims. The deviator has excess capacity but pays those
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claims at a strictly lower rate. Both deviations reduce its payoff. Hence (7*,7*) is a

strict Nash equilibrium.

Step 4: the asymmetric equilibrium branches. Fix an identity H for the high-rate
estate and let L be the other estate. Write h := 7 and ¢ := 7%, By Steps 1 and 2,

an asymmetric candidate must satisfy

RT RL
14 < h -4+ =N
<717 <h, A + 7 ,
or equivalently
0 RLR
- Nh—RH’

First consider authority L. A deviation tot < ¢ leaves H first and leaves the residual
mass RL/¢ unchanged; L pays that mass at a lower rate and strands reserves. A
deviation to t € (¢,h) reduces L’s capacity below the residual mass and creates
orphans. If u(0) > —oo, its contribution falls from RYm(¢) to REm(t) because m is
strictly decreasing; if u(0) = —oo, the positive orphan mass is decisive. A deviation

to t > h also creates orphans, because

RH RL RH RL
- <« — 4+ _— =N
Rt ST T

for t > h, while equality of the two rates at t = h gives the still smaller total capacity
(R” + RY)/h < N. Thus ¢ is L’s unique best response to h at every point of the

full-coverage locus.

Now hold /¢ fixed and consider authority H. For a lower rate ¢ at which H remains

first but does not cover the entire supply alone, aggregate welfare is
R R
Gu(t) == Tu(t) + (N — T) u(f).

Define ¢(t) := u(t) — tu'(t). Then

Gylt) = T (D) — o], &)= ~t(1) 20,

Strict concavity makes ¢ strictly increasing. Consequently, if
p(h) < u(l),
then Gy is strictly increasing up to h, possibly with zero left derivative at h itself,
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and every deviation ¢ € (¢,h) for which the residual window is used is strictly
inferior. If £ < RHY/N, a still lower rate can allow H to cover the entire supply
alone. Welfare in that region is Nu(t) and is maximized at its upper boundary
t = R /N, where it coincides with G (t); monotonicity of G up to h again makes
the candidate strictly superior. A deviation to t < ¢ makes L the first window. It
leaves RY /h residual claims and pays them at ¢ < h, while the claims served by L
retain ¢, so it is strictly inferior. At ¢t = /¢, all claims receive ¢, which is likewise

strictly inferior to the candidate’s mixture of h and /.

A deviation to t > h contracts aggregate capacity below N and creates orphans.
It lowers the term RPm(t) when u(0) > —oco and gives payoff —oco when u(0) =
—o00. Hence h is H’s unique best response whenever ¢(h) < u(f). Conversely, if
w(h) > u(l), then G’4(h) < 0, so a sufficiently small reduction in A is profitable.

The candidate is therefore a Nash equilibrium if and only if
RER
To characterize this inequality, define, for this proof only,

Up(2) = u(z) — 2u/(2) — u(%) L e

At z = 7%, its continuous extension satisfies Wy (7%) = —7*u/(7*) < 0. Moreover,

RYz ) RHRE
> 0.

\P/ — " /
H(2) U (Z)+u(Nz—RH (Nz — RH)?

Thus ¥y (z) < 0 exactly for z € (7%, hy], with hy defined as in the proposition.
The equality ¥y (hy) = 0, when the endpoint is interior, identifies the maximal
sustainable asymmetry rather than a unique asymmetric equilibrium. All devi-
ations considered above are strictly inferior at every branch point, including the
endpoint, because G is strictly increasing below an interior endpoint even when its
left derivative there is zero. Hence every asymmetric equilibrium is strict. Repeating
the argument for either identity of H, together with Steps 1-3, gives the complete

equilibrium set. O

Proof of Corollary 6.2. Fix the identity of H and, along its branch, write

(h) = %, Wi(h) == "u(n) + ;f—h)u(am).
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Let p(t) := u(t) — tu/(t). Strict concavity implies uv”(¢) < 0 and hence ¢'(t) =
—tu”(t) > 0. It also makes ¢ strictly increasing: for any 0 < a < b,

b
o(b) — ¢(a) = / —tu"(t) dt > 0,

because equality would, by continuity, imply «” = 0 throughout [a,b] and make u
affine on a non-degenerate interval, contradicting strict concavity. Since ¢(h) < h,
differentiation along the full-coverage locus gives

W (h) = IZ—Z [p(C(h)) — @(h)] < 0.

Moreover, £(h) — 7 and Wy (h) — Nu(7*) as h | 7%, which proves both claims. [

Proof of Proposition 7.1. By Lemma A.1 the two authorities rank terminal alloca-
tions identically, so the authority choosing second maximizes the same objective as
the authority choosing first. Whatever the first rate, and for any selection from
the second authority’s best-response set, the induced welfare is therefore at most
the maximum of Proposition 4.1, which only the uniform allocation attains. That
bound is reached at 7*: the symmetric profile is a strict equilibrium of the simulta-
neous game (Proposition 6.1), so 7* is the second authority’s unique best response
to it.? No other first rate reaches the bound. If the first window serves a positive
mass, those claims are paid its own rate, which is not 7*; if it serves none, the other
estate covers the whole supply alone, which requires a rate no greater than its own
reserves divided by N and hence strictly below 7*. Either way the terminal alloca-
tion is not uniform at 7*, so Proposition 4.1 makes welfare strictly lower. The first
authority’s problem is therefore solved only at 7*, and the paid masses follow from

full coverage. ]

D Proof of the Supervisory Free-Riding Result

Proof of Proposition 9.1. All first-order conditions are evaluated at the maintained

interior solutions in the uncapped insolvency region. Define 7¥% := RMY/N and

9A best response also exists after every off-path first rate. The second authority’s payoff is
continuous in its own rate on (0, 1]. For all sufficiently low rates, its capacity exceeds the residual
supply left by the first window; within that range, a further rate cut leaves the served mass
unchanged and strictly lowers welfare. Hence no maximizing sequence converges to zero, and a
best response exists on a compact subinterval of (0, 1].
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7P .= RSP /N. Differentiating the private and social objectives gives

/ Nl / /
CUeNP) = Sl (TVP)EY (el

and
Ci(e7”) = u' (57 ) F{(&]7).

(2 (2

For each authority, define the marginal cost of generating an additional unit of

reserve value by

Ci(e)
h; S AN
AN
The maintained assumptions imply
"(e)F!(e) — C!(e)F"
ey = SORE) — ClOF ()

[ (e)]?
so h; is strictly increasing. Dividing the first-order conditions by F/ gives

N;
B(E®) = (B, ety = (5T,
Suppose first that RNF > R5F. Strict concavity implies «/(7VF) < «/(757). Since
N; < N, the preceding conditions and the strict monotonicity of h; imply eNF <
esF for both authorities. Because each Fj is strictly increasing, this would imply

RNE < RSP a contradiction. Hence RVF < RSP,

Finally, suppose equality holds and N; < N for at least one authority j. The

common aggregate reserve value implies u/(7V¥) = u/(7°F). The same conditions

NE
J

of the reserve technologies again implies RV¥ < RSP, contradicting equality. The

then give e'” < e7” and ¥ < e for the other authority. Strict monotonicity

aggregate reserve inequality is therefore strict whenever at least one N; < N. O

E Proof of the Preemption Result

Proof of Proposition 10.1. The rate 7 = S/N depends on aggregate reserves alone,
which the transfer leaves unchanged. Since P < Ry, both estates remain positive
and aggregate reserves still fall short of N, so Proposition 6.1 applies to the post-
transfer position and retains (7*,7*) among its equilibria. That profile pays 7 to
the entire supply, so the terminal allocation and aggregate welfare Nu(7*) are the
same before and after; estate i settles R;/7* claims, which is the only feature of the
allocation carrying the split, the assignment of individual claims to estates being

immaterial.
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For the second part, hold S fixed, fix a designation H, and write z := R¥ € (0, 5),

so that a pure transfer moves = while R¥ = S — x. Let h be the endpoint of the

end

H-branch, ¢ the low rate it pays, and W§9(x) its welfare, which by Corollary 6.2 is

the least efficient equilibrium of that branch. Full coverage gives

S—=x

%+ =N,  wed(g) = S-w

14

u(h) + u(®).

14

SRS

Write (t) := u(t) — tu/(t), strictly increasing by the proof of Corollary 6.2. Every
endpoint satisfies u(¢) > ¢(7*): at an interior endpoint u(¢) = ¢(h) > @(7*) since
h > 7*, and when the endpoint reaches the upper bound the branch condition of
Proposition 6.1 reads u(f) > ¢(1) > ¢(7*). Strict concavity gives u(0) < ¢(7*) and
u'(7%) > 0 gives @(7*) < u(7*), 80 linin == u""(p(7*)) is well defined in (0,7*) and
every endpoint satisfies £ > /,,;,, a bound that does not depend on the split.

The endpoint collapses onto the uniform allocation at both ends of (0,.5), for op-
posite reasons. As x — S, the mass paid the low rate is at most (S — )/l and
vanishes, so full coverage sends the mass paid the high rate to N and h to S/N = 7*.
As x — 0, the mass paid the high rate is at most x/7* and vanishes, so full coverage
sends the mass paid the low rate to N and ¢ to 7*. In each case the vanishing mass
is paid a rate bounded away from zero, so its own contribution vanishes with it and
Wed(z) — Nu(7*). At every interior z, by contrast, the endpoint is an asymmetric
equilibrium and Wd(x) < Nu(r*).

Continuity covers the two cases at once. Write

(S—u2)z

U(z,x):=p(z) — u( ) , h(z) :=sup{z € [*,1] : ¥(z,z) < 0},

which is the endpoint of Proposition 6.1 whether or not the cap binds. On [r*, 1] X
(0,.S) the function W is jointly continuous and strictly increasing in z (Appendix C),
and U(7*, ) = —7*u/(7*) < 0. Its clipped zero h is therefore continuous in x, and
with it £ and Wend,

A continuous function that stays strictly below a value it approaches at both ends
of an interval is neither nondecreasing nor nonincreasing. There are consequently
pairs of splits across which W4 increases and other pairs across which it decreases,
so some pure transfers raise it and others lower it. Finally, the equilibrium set is
the symmetric profile together with the two branches (Proposition 6.1); welfare falls
along each branch (Corollary 6.2) and the symmetric profile attains the maximum
Nu(71*), so the worst equilibrium is the less efficient of the two endpoints and its

welfare is min{Wed(z), Wed(S — z)}. The minimum of the two endpoint-welfare
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functions is likewise continuous, strictly below Nu(7*) at every interior split, and
converges to Nu(7*) at both boundaries. It is therefore nonmonotone, so some pure

transfers raise worst-equilibrium welfare and others lower it. O

F Proof of the Separation Comparison

Proof of Proposition 11.2. Both allocations pay the whole supply and exhaust R4+
Rpg, so both are two-point distributions with mean 7. Among two-point distribu-
tions with a common mean, one is a mean-preserving spread of the other exactly

when its support contains the other’s, and strict concavity then ranks them.

Write hy := (RY + R*/k,)/N for the uncapped endpoint candidate, so that hy =
min{1, hy}. Substituting R¥ = Mycy, RY = Mpcy, and My + M, = N gives the
identity

hg —cp =

(= wem).

which is algebraic and holds whether or not the cap binds.

Suppose first that the endpoint is interior, so that hy = hy and ((hy) = /-@vl_zH. The
same substitution gives

_ My

cp — U hy) = —

(CL — /{VCH) .

Both differences carry the sign of ¢, —x,cy. The separated support [cr,, ¢y therefore
lies inside [¢(hg), hg] when ¢, > k,cg and contains it otherwise. When ¢z, = k. cy
the two supports coincide, and since the means coincide as well, so do the two

allocations.

Suppose instead that the endpoint reaches the upper bound, hy = 1 and ¢ =
RE/(N — RH). Then hy > cy, and ¢, — £ = ¢, — Mpcp /(N — Mycy) > 0 because
cy < limplies N—Mpygcy > Mj,. The separated support is again the inner one. The
cap binds when hy > 1, and since cy < 1 the identity above then gives ¢, > K cq,

so the two statements agree.
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