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Abstract

Regulators are prohibiting stablecoin issuers from paying yield, expecting safer issuers.
We show when the prohibition achieves the opposite. Remunerated liquidity migrates to
wrappers, intermediated claims backed by the restricted token, which pre-position cash
either by redeeming tokens with the issuer, shrinking its reserves before stress, or by
placing tokens with outside investors. When those investors earn the restricted payout,
worse recovery beliefs and tighter restrictions both redirect wrapper funding toward
redemption. This funding flight can reverse the policy: in a certified open family of
fully endogenous economies, it alone makes the restriction worsen issuer recovery at the
stable safe equilibrium, and the reversal region grows with the restriction’s coverage of
indirect payouts. Settlement design is the countermeasure. Issuer exposure scales once
with the share of tendered tokens finally debited and the belief feedback scales with
its square, so netting is a targeted instrument: in the embedded benchmark it restores
uniqueness without closing either funding route, and in the certified economies lower
finality restores the intended policy sign. Public data discipline the magnitudes without
testing the policy: on-chain wrappers hold about a sixth of USDC circulation, the
payout at stake is 370 to 520 basis points, and the March 2023 stress window supplies
the price and primary-market quantity moments the routing mechanism must match.

JEL classification: E42, G01, G21, G23, G28

Keywords: stablecoins; runs and redemption; settlement finality; regulatory perimeter; yield
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I. Introduction

When Regulation Q ceilings repeatedly bound in the 1970s, demand for remunerated liquidity
did not disappear. Money market mutual funds expanded as competitors to capped bank
deposits by offering market-rate returns on portfolios of short-term instruments. Their rapid
growth helped prompt Congress’s six-year phaseout of the ceilings on time and savings
deposits.1 Stablecoin legislation now repeats the experiment. Congress enacted the GENIUS
Act in July 2025. Upon its statutory effective date, the Act will prohibit permitted payment-
stablecoin issuers from paying interest or yield solely in connection with holding, using, or
retaining a token (United States Congress, 2025). In June 2026, the Bank of England set out
policy positions and opened consultation on a draft Code of Practice that would maintain
the prohibition on issuer-paid holding returns, permit payment- and activity-linked rewards,
and treat certain issuer-enabled third-party holding returns as potential circumvention (Bank
of England, 2026). The U.S. perimeter remains contested: the Act does not define “holder,”
the Congressional Research Service documents platform rewards tied to stablecoin balances
(Tierno and Labonte, 2026), and the OCC proposes a rebuttable presumption for issuer
arrangements with affiliates or related third parties while asking whether broader rules
should cover indirect payments and rewards (Office of the Comptroller of the Currency,
U.S. Department of the Treasury, 2026). The restriction attaches to a legal claim, but the
economic service supplied by that claim can migrate to another balance sheet. An exchange
reward program, a lending receipt, or a savings vault can hold the restricted token and issue
a second demandable claim that does pay.

The historical analogy, however, breaks in one instructive place. A money market fund
left the banking system; its portfolio held commercial paper and Treasury bills, without
deposit claims on the banks it drained. A stablecoin wrapper stays inside. Its backing is the
regulated token itself, so the way the wrapper finances its own liquidity promise is written
directly on the issuer’s balance sheet. That connection turns a familiar migration story into
a regulatory design problem with three linked choices. The regulator chooses how tightly to
restrict issuer-paid yield and how far the restriction reaches. Wrappers choose how much
cash to hold against their par promise and whether to raise it by redeeming tokens with the
issuer or by placing them with outside investors. And the settlement architecture determines
how much of a redemption tender actually retires issuer liabilities. This paper asks when the
first choice, filtered through the second, weakens the very issuer it is meant to protect, and

1See Gilbert (1986) for the regulatory history and the distinct treatment of demand deposits.
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which setting of the third restores the intended effect.
Events in March 2023 illustrate the architecture the model formalizes. After Circle

disclosed that $3.3 billion of USDC reserves remained at Silicon Valley Bank, USDC fell to
about $0.88 on secondary markets on March 11, 2023 (European Systemic Risk Board, 2023;
Circle, 2023). Centralized exchanges paused one-for-one USDC–dollar conversion services over
the weekend (European Systemic Risk Board, 2023; Watsky et al., 2024), while redemption
requests from Circle’s direct customers accumulated in a backlog (Team Circle, 2023). The peg
recovered after U.S. authorities announced that all SVB depositors would be fully protected
and banking rails reopened (European Systemic Risk Board, 2023; Team Circle, 2023; U.S.
Department of the Treasury, Board of Governors of the Federal Reserve System, and Federal
Deposit Insurance Corporation, 2023).2 The public redemption terms draw two distinctions
central to the model: who may redeem directly and what an on-chain transfer does to the
redemption right (Circle, 2025). Circle’s minting documentation separately describes the
account debit and fiat payout (Circle, n.d.).

The mechanism in words. A wrapper that promises par cash on demand holds raw tokens
and needs liquidity before stress. It has two ways to convert backing into cash at date 0. It
can tender tokens to an issuer-access facility for redemption: the issuer debits the tokens,
sends cash, and both its reserve assets and its outstanding liabilities shrink before any stress
occurs. Or it can place tokens with outside investors who pay cash and hold the tokens as
ordinary junior claims. Those investors are not passive. They receive the issuer’s (restricted)
payout and bear the junior loss if the issuer fails, so competition sets their participation price
equal to expected junior loss net of any access option, minus the issuer payout.

Two forces now operate on the same margin. When expected recovery worsens, outside
investors demand more compensation, and funding tilts toward redemption. When the yield
restriction tightens, the payout those same investors receive falls, they again demand more,
and funding again tilts toward redemption. At an interior funding split, holding wrapper
cash and claim scale fixed, the resulting reallocation increases final issuer debit and therefore
reduces the issuer’s post-redemption reserve scale. The reallocation reduces franchise value
when the reserve margin lost through redemption exceeds the payout obligation retired; for
a tighter restriction, that loss also competes with the direct gain from the lower permitted
payout. Endogenous cash and claim responses can offset or reinforce the fixed-quantity scale

2The episode fixes the institutional structure the model formalizes: holders of the same token had different
settlement rights, the wrapper layer promised par it could suspend, and beliefs about issuer recovery repriced
every route at once.
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effect. This funding-flight channel operates upstream: the wrapper’s funding market can run
on the issuer’s reserve base through completed redemption before any depositor queues.

Not every tender ends in a debit. Client flows are netted, and only a share ν of the
gross facility tender becomes a final issuer debit; the remainder is financed as intermediary
inventory and stays a junior claim. This final-debit share is the paper’s architecture variable,
and it enters the mechanism asymmetrically: issuer exposure to wrapper cash scales once
with ν, because ν determines how much of each funded unit retires liabilities, but the belief
feedback scales with ν2, because ν also determines how strongly the outside quote moves the
tender in the first place. Exposure therefore scales once with finality, the belief feedback
twice. In the affine–quadratic embedded benchmark, sufficiently low finality makes every
relative-depth design a contraction and thereby restores uniqueness without closing either
funding route.

Results. Three questions organize the analysis.
Does liquidity created outside the perimeter protect the issuer? Not necessarily, and the

failures are systematic. For any recovery conjecture, the competitive wrapper contract—cash,
claim scale, withdrawals, the funding split, and the zero-profit fee—is unique (Lemma 1,
Proposition 1), so everything that follows reflects the mechanism rather than coordination
inside the wrapper. Two intuitions already fail in the conditional layer. Precautionary
liquidity is belief-sensitive on its funding side: outside investors reprice the marginal unit
of cash on bad news, so wrappers with deeper outside funding cut liquidity exactly when
its protection is most valuable. And one more unit of wrapper cash, though protective on
the wrapper’s own balance sheet, stabilizes the issuer only when its stress-routing relief
exceeds the reserve margin sacrificed through the redemption-funded share (Proposition 2).
Three funding statistics separate the channels: the average final-debit share governs balance-
sheet levels, the marginal share the static cash effect, and a reallocation elasticity the belief
feedback. Because the elasticity is proportional to relative channel depth ω(1 − ω), funding
diversification minimizes static reliance on either route while maximizing the speed at which
adverse beliefs migrate funding into redemption—a flexibility–fragility trade-off invisible to
any model with an exogenous funding mix.

Does restricting yield strengthen the issuer? The answer can be no. A tighter restriction
lowers the payout earned by the investors who finance wrapper liquidity outside the redemption
channel; they demand more, funding tilts toward completed redemption, and the issuer’s
reserve base shrinks before stress at every belief. In an exact affine–quadratic benchmark the
net effect is a one-line comparison: the restriction worsens recovery at a stable equilibrium
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if and only if the funding term βSν
2d(ω) exceeds the direct relief υ (Theorem 1(ii)). The

result survives full endogeneity. With cash, claims, withdrawals, routing, both funding
quantities, and issuer liquidity all endogenous, we exhibit an open set of primitives—certified
by outward-rounded interval arithmetic that also excludes every other equilibrium on the full
action space—on which policy-induced funding flight alone reverses the restriction’s sign at
the stable safe equilibrium; absent the funding channel, the same restriction would weakly
improve recovery there (Theorem 1(ii),(iii)). The certified decomposition also traces the
economy’s three-equilibrium multiplicity to the classic routing-and-claims loop, not to the
new channel: a model of the claim without its funding chain can count equilibria correctly
and still get the policy sign wrong. Coverage of indirect payouts is itself a policy margin. If
the restriction reaches only a fraction ς of the payout that perimeter investors ultimately
earn, the funding-flight forcing scales by ς and the reversal condition becomes ςβSν

2d(ω) > υ:
the policy-sign boundary moves with coverage, so weak coverage can restore the intended
sign, while the stability boundary, which is driven by belief repricing rather than by policy,
does not move at all. Closing indirect-payout loopholes therefore enlarges the reversal region
and scales the perverse forcing one for one, holding the issuer-side relief fixed. Whether the
marginal perimeter financier in fact earns the restricted payout is an institutional incidence
question that public data do not settle; ς near zero switches the channel off, and Section VII
lists the records that would measure it.

What settlement design prevents the unintended consequence? The lever is the final-debit
share ν itself, and its one–two asymmetry, exposure once and feedback twice, makes netting a
targeted instrument. In the embedded affine–quadratic benchmark there is a critical finality νc

below which every relative-depth design is a contraction: sufficient netting restores uniqueness,
and shrinks the reversal term βSν

2d(ω), without closing either funding route (Theorem 1(ii)).
The full contract obeys the weaker but policy-relevant version: in the certified economies,
lower finality restores the restriction’s intended sign even where multiplicity persists, so
netting disciplines the policy sign more robustly than the number of equilibria. Above the
contraction region the funding market itself can be fragile. In a quartic-congestion benchmark,
two unit-free statistics, feedback leverage and route tilt, govern the phase: exactly three
funding equilibria, a stable safe state, a stable fragile state, and an unstable middle state,
exist if and only if leverage exceeds one and tilt lies inside a band whose half-width is the
three-halves power of the leverage excess, so differently scaled funding markets share one cusp
boundary, and slow finality sweeps produce fold hysteresis: the same architecture supports
different recoveries depending on the direction from which it was reached (Theorem IA.2).
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Price instruments inherit this geometry. The capacity charge that corrects the funding-depth
externality is exact on a stable branch but diverges as the branch approaches a fold, so near
criticality the burden passes to architectural instruments, netting and finality caps, rather
than fees (Theorem IA.3). The robust design problem admits an interior finality νR that
trades the real settlement-credit cost of netting against the recovery pressure of finality, with
closed-form boundaries for full netting (Proposition 3).

At the scale of the largest regulated issuer, mapped on-chain wrappers held $13.3 billion of
USDC against $75.3 billion in circulation, roughly a sixth, at the October 2025 cross-section;
the payout a prohibition removes is 370 to 520 basis points; the issuer’s marginal reserve dollar
matures within days; and the March 2023 stress window supplies the price moments and the
primary-market contraction quantities that the routing block must match (Section VII).

Related literature. The migration force descends from the Regulation Q experience and the
narrow-banking debate (Gilbert, 1986; Pennacchi, 2012): a restriction on regulated money
relocates the liquidity promise, as in Plantin (2015), where regulation shifts activity toward
shadow banking. In our setting the shadow claim is backed by the regulated claim itself,
so migration keeps the issuer inside the loop, and our margin is how the wrapper finances
liquidity before stress: the route chosen upstream determines how many issuer liabilities and
reserve assets are retired downstream. The withdrawal and franchise forces build on theory
and evidence on bank runs, money funds, and deposit franchises (Diamond and Dybvig, 1983;
Goldstein and Pauzner, 2005; Schmidt et al., 2016; Anadu et al., 2023; Drechsler et al., 2017;
Kacperczyk and Schnabl, 2013), with one deliberate inversion: our primitive bounds shut
down depositor-coordination multiplicity inside the wrapper, so any multiplicity comes from
market feedback outside the depositor queue. In the certified full contract, that feedback
is the routing-and-claims loop; the funding flight studied here changes the policy sign. The
claimant requesting cash from the wrapper and the holder legally entitled to redeem from
the issuer are, moreover, different agents.

Stablecoin theory studies reserve information, leverage, commitment, fire sales, redemption,
yield, and arbitrage access (Lyons and Viswanath-Natraj, 2023; Ahmed et al., 2024; Gorton
et al., 2026; Li et al., 2026; Li and Mayer, 2025; Gross and Senner, 2026; Ma et al., 2025;
Goel et al., 2026; Balasubramaniam, 2026; Klee et al., 2026); within this journal, d’Avernas
et al. (2026) ask whether stablecoins can be stable as a matter of reserve and arbitrage design.
Our margin is the one the yield legislation itself creates: how the wrapper layer that absorbs
restricted yield finances its liquidity before stress, and how that funding route feeds back
into the stability of the issuer behind it. Closest are three strands. Payment-system theory
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shows how netting, settlement rules, and liquidity-saving mechanisms shape credit risk, run
incentives, and bank behavior (Kahn and Roberds, 1998; Pagès and Humphrey, 2005; Galbiati
and Soramäki, 2010; Parlour et al., 2022; Matta and Perotti, 2024; Capponi and Chang,
2025). Where that literature varies settlement speed and liquidity policy, our finality variable
is the share of a gross liquidity tender that becomes final issuer debit, and because beliefs
and policy move the funding route itself, it enters exposure once and the feedback loop twice.
This asymmetry drives both the phase transition and the capacity-externality reversal. Work
on claims built from stablecoins studies recursive collateral reuse and liquidation cascades
(Koh and Pukthuanthong, 2026), composable tokens whose upper layers draw contingent
liquidity from the base protocol in stress (Lee, 2026), and the two-way transmission of runs
between DeFi and Treasury markets through a fully backed coin that pays no interest (Barrios
et al., 2026). Our wrapper joins this family at a different margin: the settlement chain
links the balance sheets without collateral reuse, the funding of wrapper cash is chosen
before stress, and the structure is closer to the ETF creation–redemption pipeline, where
authorized-participant balance-sheet and inventory frictions weaken arbitrage between fund
shares and underlying bonds (Pan and Zeng, 2017). A contemporaneous theory of a tradable
wrapper prices dealer–AP arbitrage and signaling (Yuan, 2026); our state variable is the route
financing pre-stress cash, which makes the date-0 funding split the margin through which yield
policy acts. Finally, the fold geometry connects to nonlinear amplification in macro-finance
(Brunnermeier and Sannikov, 2014), while its run interpretation echoes repo-market dynamics
(Gorton and Metrick, 2012). Our fold lives in the date-0 funding composition rather than in
an asset price, so its test data are route quotes. CEA models how prohibiting stablecoin yield
affects bank lending (Council of Economic Advisers, 2026); transaction-level evidence links
stablecoin primary-market activity to partner banks’ payment demand, reserve exposure, and
loan shares (Lee and Tou, 2026). Platform-level evidence documents material reserve- and
activity-based remuneration (Huang et al., 2026). Public filings establish that issuer–platform
transfers are financially material and that legal claims are layered.

Section II presents the architecture and a balance-sheet map of the mechanism. Section III
lays out the model. Section IV closes the conditional contract, and Section V develops the
cash wedge and the two funding flights. Section VI contains the central policy analysis: the
benchmark and full-contract policy reversal, partial coverage, netting, and the separation of
the two loops. Section VII grounds the mechanism’s magnitudes in public data. Section VIII
asks when the funding market itself is fragile, deriving the phase diagram and its observable
content. Section IX studies settlement design: capacity, folds, and robust finality. The Internet
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Appendix3 contains all proofs, the general nonlinear phase theorem, primitive boundaries,
the certified constructive economy, and source and scope documentation.

II. Institutional Architecture

A. Layered Claims and Indirect Remuneration

The raw token is a direct claim governed by the issuer’s redemption terms. A wrapper is a
claim on an intermediary that holds the token or deploys it in a strategy. Custodial reward
programs, lending receipts, savings-vault shares, and strategy tokens all fit this layered-claim
description (Carapella et al., 2026). The analysis applies to cash-convertible intermediated
claims: contracts that promise holders par cash on demand, hold the raw token as backing,
and position cash before stress by disposing of backing, through issuer redemption or through
placement with outside investors. Exchange conversion and reward programs with fiat off-
ramps are the leading institutional example. A vault share or lending receipt that redeems
only into the token itself, or that finances liquidity from strategy income without disposing
of backing, sits outside the mechanism unless paired with a cash off-ramp; the measurement
section treats the on-chain wrapper stock accordingly, as a scale bound on the layered claim
rather than a census of covered contracts. Any wrapper in the covered family can appear
liquid in normal times even though meeting a large cash withdrawal requires selling raw
tokens or unwinding an encumbered position.

Remuneration can reach the wrapper holder along two routes. Reserve-based remuneration
passes through some return generated by issuer reserves; activity-based remuneration is
financed by the intermediary’s own lending, trading, or other strategy. We represent the
distinction with payout portability: a restriction on the issuer changes relative claim demand
only to the extent that the restricted payout cannot be reproduced inside the wrapper. The
distinction is explicit in policy proposals that separate issuer-paid interest from qualifying
third-party activity rewards while warning that third-party arrangements can circumvent the
issuer perimeter (Bank of England, 2026; Garcia Ocampo, 2025).

Circle’s public filings illustrate the accounting separation between issuer income and
distributor payments. They disclose costs associated with Coinbase agreements but not
customer-level rewards, eligible balances, or pass-through. Internet Appendix IA.IX reports
the disclosed amounts and their interpretation limits. These facts establish that a financially

3The Internet Appendix is available as a separate document.
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Issuer
Assets Liabilities

reserves tokens
S = M − νJ outstanding S

Access facility
gross tender J
final debit νJ

inventory (1 − ν)J
at unit charge ζN (ν)

Wrapper
Assets Liabilities
cash h par claims W

tokens W − h first loss K

Outside investors
hold N = O + (1 − ν)J tokens

receive payout i(τ), bear junior loss
quote ρA

F = p{σ − ϱOV A
O } − i(τ)

tokens J

cash J

burn νJ

cash νJ

tokens O ⇄ cash O

inventory
(1 − ν)J

Figure 1: Date-0 funding of wrapper liquidity. Each unit of cash is funded one-for-one by
gross tender J or outside placement O, but only the final debit νJ retires issuer reserves
and liabilities; the remaining N = O + (1 − ν)J tokens stay outstanding as junior claims
held in the perimeter. Outside investors receive the restricted payout, so both worse recovery
beliefs (higher σ) and a tighter restriction (lower i(τ)) raise their quote ρA

F and tilt funding
toward final redemption.

material intermediary layer exists.

B. Settlement Finality and the Redemption Cascade

Issuer access and token transfer are distinct events. Circle’s terms, for example, allow
eligible Mint accounts to redeem directly, while non-Mint holders ordinarily rely on transfers
or secondary-market providers for liquidity; an on-chain transfer assigns the redemption
right but does not itself redeem the token (Circle, 2025; Watsky et al., 2024). Circle’s
documentation separates the account debit, the fiat payout, and “pending burns” awaiting
blockchain finalization, so the three need not be simultaneous (Circle, n.d.; Circle Internet
Group, Inc., 2026). A wrapper can therefore receive irreversible cash from an authorized
intermediary while the issuer liability remains outstanding as intermediary inventory.

Figure 1 maps the date-0 mechanism onto the three balance sheets it connects. The
wrapper issues claims at par, acquires raw tokens, and obtains cash by disposing of equal
backing before stress. Some tokens are placed directly with ordinary outside investors. The
rest enters an issuer-access facility: matched facility and issuer records reveal gross transfer
and completed debit. Client flows can be netted before presentation, and only completed
redemption retires issuer liabilities. Throughout, a gross “tender” denotes the facility transfer
before issuer acceptance of a redemption request.
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This structure separates two notions often conflated as finality. CPMI–IOSCO guidance for
systemically important stablecoin arrangements defines final settlement as an irrevocable and
unconditional transfer and separately discusses timely convertibility at par into other liquid
assets (Committee on Payments and Market Infrastructures and Board of the International
Organization of Securities Commissions, 2022). Here the wrapper–facility transfer is final,
while ν caps the share that also becomes final issuer debit through completed redemption; on
the implemented domain it is the realized share. The concept is distinct from blockchain
confirmation and from the reversal of an accepted issuer payment. Completed redemptions
cannot be clawed back at date 2; tokens retained as inventory remain junior claims. In
practice ν maps onto concrete levers: same-day gross redemption versus netted settlement
windows, the breadth of the authorized-participant set, and batching rules in the issuer’s
mint–burn pipeline. These levers sit with different institutions. The legislature fixes the yield
restriction; a supervisory regulator writes the access agreement’s auditable debit ceiling and
audit terms; the settlement facility chooses whether to comply, given the tariff and sanction;
and the issuer controls the physical mint–burn pipeline and the roster of eligible redeemers.
We model the architecture as a term of the facility’s regulated access agreement: the regulator
sets the auditable ceiling and audit terms at date 0a, and the facility implements it because
doing so is privately optimal under the sanction; finality is implemented, not commanded.
The scalar ν therefore summarizes a bundle of netting, access, and batching choices, and the
announced ceiling binds only while the implementation inequalities of Section III.B hold,
a condition the yield restriction itself tightens: a larger restricted payout wedge raises the
private value of final debit, so a policy tightening raises the sanction required to hold any
given cap. The joint design of τ and ν is in this sense a single problem even when their legal
owners differ; the welfare section returns to this coordination requirement.

Two accounting distinctions are essential. First, value consistency requires Px = e:
below par, the tokens sold exceed the cash shortfall they finance. Second, a public burn can
accompany a bridge operation, treasury management, or off-chain settlement; authorized
redemption below is the economically classified route.
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Date 0a: policy and contracting. The regulator chooses the yield restriction, the
issuer-debit cap ν with matched-ledger audit terms, and access capacity. Competitive
wrappers post fees and first-loss terms; holders sort between wrapper and raw-token
claims.
Date 0b: noncontractible cash and balance sheets. After fees and claim scale
are fixed, wrappers choose observable but noncontractible cash and fund it through
facility tender or outside placement. The facility nets client positions, implements
the final-debit cap when its incentive condition holds, and finances residual inventory.
The issuer chooses stress liquidity from the remaining reserve base.

⇓
Date 1: stress and final settlement. Direct holders redeem by a cost cutoff.
Wrapper holders request par cash; wrappers use cash and sell raw tokens. Ordinary
buyers absorb some tokens and authorized redeemers settle the rest. Completed
redemptions are final and tokens are retired.

⇓
Date 2: continuation or resolution. The issuer continues or enters resolution as
a function of its cash shortfall. Only tokens still outstanding receive junior recovery.
Rational expectations require realized and conjectured expected haircuts to coincide.

Figure 2: Timing and settlement waterfall

III. Model

A. Timing, Policy, and Claim Allocation

The model links a regulator, competitive wrappers, funding investors, and an issuer. Its key
friction is that wrapper cash is chosen after contracting and can be funded either through
final issuer redemption or by placing tokens with outside investors. There are dates (0a),
(0b), 1, and 2. Agents are risk neutral with quasilinear utility, isolating balance-sheet and
routing frictions from risk sharing. Par is one, raw-token supply is M > 0, and a common
stress state occurs with probability p ∈ (0, 1). Figure 2 summarizes the order of moves.4

The regulator chooses restriction tightness τ ; the permitted issuer payout is i(τ) =
iF − τ ≥ 0, so iτ = −1. Aggregate wrapper claims are W ∈ (0,M), and their marginal
convenience is A− A(W ) with A′ ≥ 0. Wrappers promise customers a share ϖH ∈ [0, 1] of
the issuer payout, whereas χ := 1 − ϵ is the distinct share of backing eligible for that payout.
Wrapper-choice and direct-access populations are disjoint, so claim clearing sorts holders on
wrapper convenience. Committed settlement primitives (ν, qA, fA, ϱO, FO) are held fixed in

4Internet Appendix Tables IA.I and IA.II collect the recurring notation by model block.
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the conditional equilibrium and suppressed from function arguments unless varied explicitly.

B. Two Funding Routes and the Final-Debit Share

Wrappers issue W claims at par and acquire W raw tokens. A symmetric operator chooses
cash ratio λ ∈ [0, λ̄], with λ̄ ∈ (0, 1], so aggregate inventory is h = Wλ. Let j ∈ [0, h] be
gross facility tender and o = h− j direct outside placement.

Settlement credit. At date 0a the contract sets an auditable issuer-debit cap ν ∈ [0, 1].
After observing j and netting client flows, the facility chooses the realized share v ∈ [0, 1] and
finances the residual inventory (1−v)j. Doing so consumes real resources, including inventory
operations, collateral carry, and uncovered-credit loss, summarized by a unit settlement
charge ζN(v) per token tendered, with

ζN(v) := cN(1−v)+ gN

2 (1−v)2, mN(v) := −ζ ′
N(v) = cN +gN(1−v), cN ≥ 0, gN > 0.

(1)
Internet Appendix Proposition IA.1(i) derives (1) from collateral choice. A matched-ledger
audit detects (v − ν)+j excess debit with probability qA ∈ (0, 1] and assesses sanction fA ≥ 0
per excess token. Taking the quoted outside adjustment ρA

F as given, strict convexity gives,
for 0 < ν < 1,

vq = ν ⇐⇒ 0 ≤ ρA
F (σ, τ) +mN(ν) ≤ qAfA. (2)

with the corresponding one-sided conditions at ν ∈ {0, 1}. Retained inventory supplies the
lower incentive and the sanction the upper one. We maintain (2); otherwise every result uses
the realized vq in place of the announced cap. Under implementation,

J fin := νJ , N := O + (1 − ν)J = h− J fin. (3)

and the facility is flat in principal while its tariff passes through the settlement charge.
Outside investors. Perimeter investors receive the issuer payout because they hold ordinary

payout-eligible raw tokens. Allow a share ϱO ∈ [0, 1] to acquire direct issuer access at real
exercise cost c, with cdf FO (extended by FO(c) = 0 for c < 0) and issuer fee φD. Conditional
on stress, their access option and exercised inventory share are

V A
O (σ) :=

∫ [σ−φD]+

0
(σ − φD − c) dFO(c), aO(σ) := ϱOFO(σ − φD). (4)

If the gross cash–token exchange is recorded at par and a perimeter investor receives signed
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adjustment rO, competition sets

rO = ρA
F (σ, τ) := p{σ − ϱOV

A
O (σ)} − i(τ), ρA

F,σ = p(1 − aO), ρA
F,τ = 1. (5)

The adjustment is a risk rebate when expected junior loss net of access exceeds the payout
and a placement premium otherwise. The displayed derivatives show that worse beliefs raise
the quote at rate p(1 − aO) and a tighter restriction raises it one-for-one. The full-finality,
no-outside-access benchmark is (ν, ϱO) = (1, 0), for which ρA

F = pσ − i(τ).
Equation (5) is the full-coverage baseline. If the restriction reaches only a fraction ς ∈ [0, 1]

of the payout earned by perimeter financiers, their all-in payout is iF − ςτ and ρA
F,τ = ς,

while issuer-side relief remains tied to the statutory restriction. Formulas below set ς = 1;
Remark 1 gives the partial-coverage extension. Public disclosures do not identify ς.

The funding problem. Write C0
I (j;κF ) for real issuer-redemption access and processing

cost and C0
O(o;κF ) for real outside-placement and intermediation cost, excluding the signed

investor transfer; both are convex, and κF collects their market-depth primitives. A member-
owned facility clears the private allocation by choosing

J (h, σ, τ ;κF ) := arg min
0≤j≤h

{
C0

I (j;κF ) + C0
O(h− j;κF ) + ζN(ν)j

+ ρA
F (σ, τ)(h− νj)

}
, O := h− J .

(6)

Let CP
F be the minimized value. The balance-sheet identity is J + O = J fin + N =

h. Removing issuer payout and expected-loss transfers gives integrated real funding and
settlement cost

CR
F (h, σ, τ ;κF ) := C0

I (J ;κF ) + C0
O(O;κF ) + ζN(ν)J . (7)

Assume the private objective is strictly convex with the stated one-sided endpoint conditions,
so the allocation is unique, and impose on every reached interior split the local strong-curvature
condition

(C0
I )′′(J ) + (C0

O)′′(O) ≥ κF > 0. (8)

Three funding statistics. At an interior split the first-order condition is (C0
I )′(J )+ζN (ν) =
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νρA
F + (C0

O)′(O), and

θF (h, σ, τ) := Jh = (C0
O)′′(O)

(C0
I )′′(J ) + (C0

O)′′(O) , ϑ(h, σ, τ) := J fin
h = νθF ,

φ(h, σ, τ) := J fin
σ = ν2p(1 − aO)

(C0
I )′′(J ) + (C0

O)′′(O) , ηF (h, σ, τ) := J fin
τ = ν2

(C0
I )′′(J ) + (C0

O)′′(O) ,

(9)

with ηF = φ/[p(1 − aO)] whenever aO < 1; all objects are evaluated at the equilibrium
allocation. (The unsubscripted φ is the funding-flight elasticity; φD and φR are redemption
fees.) The average final-debit share ω̄ := J fin/h governs balance-sheet levels, while ϑ prices
the issuer exposure created by marginal wrapper cash. The elasticities φ and ηF measure how
a fixed cash stock migrates into final debit after adverse beliefs and tighter policy, respectively,
and vanish at persistent single-channel corners. Finality enters static exposure once and these
feedback elasticities twice because it affects both the tender response and the share of tender
finally debited.

For the operator’s cash choice, the two incidence terms that matter are

CP
F,hσ = p(1 − aO)(1 − ϑ), CP

F,hτ = 1 − ϑ. (10)

Worse recovery and a tighter yield restriction raise marginal cash cost in proportion to the
marginal perimeter-funded share. Internet Appendix Lemma IA.5 gives the complete private
and real envelopes.

Decentralization. The member-owned facility decentralizes the allocation with a marginal
quote and a common per-claim reconciliation:

qF (h, σ, τ) := CP
F,h(h, σ, τ), tF (h,W, σ, τ) := CP

F (h, σ, τ) − qF (h, σ, τ)h
W

, (11)

qFh+WtF = CP
F . (12)

An atomistic claim cell pays qF on its own deviation and takes the reconciliation as given;
the facility breaks even at the symmetric allocation.

Quadratic benchmark. A quadratic implementation makes the funding statistics explicit.
For ω ∈ (0, 1),

C0
I (j;ω) = κ0

2ωj
2, C0

O(o;ω) = κ0

2(1 − ω)o
2, d(ω) := ω(1 − ω)

κ0
, (13)
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This specification specializes the proportional-depth technology in Internet Appendix (IA.45),
with d = 1/κ0 and joint route depth d(ω). Write rN(ν, σ, τ) := νρA

F (σ, τ) − ζN(ν) for the
settlement-adjusted funding tilt. Whenever both channels are active,

J = ωh+ d(ω) rN , O = (1 − ω)h− d(ω) rN ,

ϑ = νω, φ = ν2p(1 − aO) d(ω), ηF = ν2d(ω). (14)

Positive net expected loss tilts funding toward final issuer debit; settlement cost and issuer
payout tilt it toward perimeter placement. Internet Appendix Lemma IA.5 records the corner
identities and the minimized private cost.

C. Issuer Balance Sheet and Franchise

Wrapper assets satisfy h+(W −h) = W , while issuer reserve assets and outstanding liabilities
both become S(h, σ, τ ;κF ) := M − J fin(h, σ, τ ;κF ). Original direct holders retain M −W

tokens. Outside purchasers hold N (h, σ, τ) fully payout-eligible perimeter tokens. If a
fraction χ = 1 − ϵ of remaining wrapper backing is payout eligible, the payout-eligible base is
E(W,h, σ, τ ;κF ) := (M −W ) + N (h, σ, τ) + χ(W − h) = M − ϵW + ϵh− J fin(h, σ, τ) > 0.
Writing µA := rA − c0 for the issuer’s reserve margin, private continuation value is

V I(W,h, σ, τ ;κF ) = V + ξ{µAS(h, σ, τ ;κF ) − i(τ)E(W,h, σ, τ ;κF )}, ξ > 0, ϵ ∈ [0, 1],
(15)

with primitive derivatives

V I
W = ξiϵ, V I,0

τ := ξE > 0, V I
h = ξ[−ϑµA + i(ϑ− ϵ)],

V I,F
σ := V I

σ

∣∣∣
W,h

= ξ(i− µA)φ, V I
τ

∣∣∣
W,h

= V I,0
τ + ξ(i− µA)ηF . (16)

A tighter restriction preserves continuation value directly but also moves funding toward final
redemption; the second effect has the sign of i−µA. More wrapper cash reduces continuation
value when

ϑµA > i(τ)(ϑ− ϵ), (17)

which nests the full-redemption condition at ϑ = 1. Redemption destroys reserve margin;
outside placement can also expand the fully eligible payout base.
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D. Stress: Redemption, Routing, and Par-Cash Finance

Stress tests the architecture at three points: original holders decide whether to redeem,
wrappers must convert backing into par cash, and every sold token must find a destination.
Each point feeds the issuer’s cash load.

Direct redemption. Let α ∈ (0, 1] be the loss per outstanding junior token if the issuer
enters resolution and let π̄ ≤ 1 bound the conditional resolution probability. The expected
conditional haircut conjecture lies in σ ∈ [0, σ̄], where σ̄ := απ̄. A routine quantity Z0

redeems for liquidity reasons. An issuer-access base Z̄(W ) has heterogeneous real cost c
with cdf FD. Direct redemption pays 1 − φD, so a holder redeems when c ≤ σ − φD, and
aggregate direct settlement by original holders is Ẑ(σ,W ) := Z0 + Z̄(W )FD(σ − φD), with
Ẑσ = Z̄(W )fD(σ − φD) ≥ 0. Thus worse expected recovery induces settlement before
resolution. Adding perimeter-investor settlement from inventory N gives

ZνA(σ,W, h) := Ẑ(σ,W ) + aO(σ)N (h, σ, τ). (18)

Below Z denotes this total; the no-access benchmark sets aO = 0.
Junior claims. After completed direct and authorized redemptions, the stock of junior

issuer claims is NJ = S(h, σ, τ ;κF ) − Z − Q = M − J fin(h, σ, τ ;κF ) − Z − Q. Secondary
sales transfer tokens without retiring issuer exposure; legal segregation of the wrapper does
not make its raw-token backing bankruptcy remote from the issuer.

Routing. For a wrapper sale x, ordinary buyers retain qB tokens and authorized redeemers
settle Q, so qB +Q = x. Ordinary buyers have aggregate expected value (1 − σ)qB −AB(qB),
with strictly increasing marginal absorption cost aB = A′

B, and inverse bid PB = 1−σ−aB(qB).
Authorized redeemers have capacity Q̄, real processing cost CR(Q), and issuer fee φR.
Conditional on (x, σ), the competitive route is the unique solution

QM(x, σ) = arg min
0≤Q≤min{x,Q̄}

{AB(x−Q) + CR(Q) + (φR − σ)Q}. (19)

Normalize AB(0) = CR(0) = aB(0) = 0; on the reached domain a′
B > 0, cR ≥ 0, c′

R > 0, and
σ̄ + aB(x̄) < 1. The transaction price is set by the marginal destination of a sold token:

PM(x, σ) =

1 − σ − aB(qM
B ), qM

B > 0,

1 − φR − cR(x), QM = x < Q̄,
(20)
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with PM (0, σ) = 1 − σ; all equilibrium allocations in the certified economy have qM
B > 0, and

the reached domain excludes the nongeneric simultaneous boundary QM = x = Q̄. Internet
Appendix Lemma IA.1 gives the exact route derivatives. In particular, a larger expected
haircut makes priority settlement more valuable and routes more of any sale to the issuer.

Par-cash finance. Sale proceeds are B(x, σ) := PM(x, σ)x, with 0 < β ≤ Bx ≤ 1 and
Bσ ≤ 0 on the reached domain. If early requests exceed cash, the wrapper’s par-cash shortfall
and financing sale are

e = [Wm− h]+, x = Ξ(e, σ) := B(·, σ)−1(e). (21)

Feasible par service requires B(W − h, σ) ≥ [Wm− h]+ at every reached candidate state. At
a smooth active point, Ξe > 0 and Ξσ ≥ 0: a worse conjecture requires weakly more tokens
to finance the same cash (exact derivatives are in Internet Appendix Lemma IA.3).

E. Withdrawals, First Loss, and the Operator’s Cash Choice

The wrapper side of the mechanism is a standard demandable-claim problem with one twist:
the marginal cost of holding cash is priced by the funding market of Section III.B, so it moves
with beliefs and with policy. We set up the claim waterfall first and then the operator’s
choice.

Loss waterfall. Let Y := W − h− x be retained raw-token backing and write per-claim
stocks as s := x/W and y := Y/W = 1 − λ− s. Let ϕ(0) = 0 and ϕ′ ≥ 0 denote conversion
cost per claim, so aggregate conversion cost is Wϕ(s). Per-claim loss if the issuer continues
and if it enters resolution is ℓ0 = ϕ(s) + (1 − P )s and ℓ1 = ℓ0 + αy. First-loss capital per
claim is K ≥ 0 with cdf HK , common knowledge at date 0a but realized after date-1 requests
and sales. It is outside operator wealth pledged against loss and neither funds cash nor
counts as backing. Claim-cell shocks are conditionally independent of each other and issuer
resolution, making aggregate incidence deterministic; holders price expected residual loss.
Define bK(L) := E[min{K,L}] and ψK(L) := E[(L − K)+]. With conjectured conditional
resolution probability rσ = σ/α, expected per-claim operator and late-holder losses in stress
are b = (1 − rσ)bK(ℓ0) + rσbK(ℓ1) and ψ = (1 − rσ)ψK(ℓ0) + rσψK(ℓ1), with aggregates
BW = Wb and ΨW = Wψ. Because bK(L) + ψK(L) = L, state losses are allocated before
expectations and

b+ ψ = ℓ0 + σy. (22)
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Withdrawal cutoff. A mass m0 of claims has an immediate liquidity need and withdraws
in stress; a mass 1 − m̄ > 0 is contractually locked until date 2. Each holder in the remaining
mass ∆m := m̄−m0 draws a private idiosyncratic exit cost u ≥ 0 with cdf FH , density fH ,
and FH(0) = 0. A flexible holder who remains bears expected dilution D; one who exits
receives par and pays u. Exit is optimal exactly when u ≤ D, so the aggregate early share
solves

m = m0 + ∆mFH(D) =: GH(D), D = ψ

1 −m
. (23)

The ex ante real exit cost per wrapper claim generated by this cutoff is tH(D) :=
∆m

∫ D
0 u dFH(u), with t′H(D) = ∆mDfH(D) ≥ 0. Assumption 1(c) makes both the aggregate

and fixed-price claim-cell withdrawal maps contractions; the exact primitive bounds are
Internet Appendix (IA.18)–(IA.19). Thus any multiplicity below comes from system feedback
outside the depositor queue, rather than a second withdrawal root.

The operator’s problem. For a candidate common cash ratio, let z(λ;W,σ, Q̄) :=
(m(λ), P (λ)) be the symmetric state generated by withdrawal, par-cash finance, routing,
and market clearing at h = Wλ. Price taking does not make an operator’s own customers
passive: given aggregate price P , conjecture σ, and a deviating cash ratio λo, its claim-cell
withdrawal share solves mo = GH(Do), Do = ψ(λo,mo;P, σ)/(1 −mo), with unique solution
mo = µ(λo;P, σ) under the operator-level contraction in Assumption 1(c); at a symmetric
profile m = µ(λ;P (λ), σ). Internet Appendix Lemma IA.3 shows µλ, µP ≤ 0. Define fixed-
market incidence derivatives bo

λ := bλ|m,P + bmµλ and ψo
λ := ψλ|m,P +ψmµλ. The cash ratio is

not contractible at date 0a, and neither the fee nor the first-loss rule can be contingent on the
date-0b realization. Let a0(λ,W ) be per-claim installation, custody, and capital-carry cost
excluding payout and funding cash flows. Given the competitive two-part tariff, a claim cell’s
private nonpayout cost is ao(λo;λ,W, σ, τ) := a0(λo,W ) + qF (Wλ, σ, τ)λo + tF (Wλ,W, σ, τ),
and at the symmetric allocation, facility zero profit implies a(λ,W, σ, τ) := ao(λ;λ,W, σ, τ) =
a0(λ,W ) + CP

F (Wλ, σ, τ ;κF )/W . The own-cash derivative is a0,λ + qF ; below, aλ denotes
this derivative evaluated symmetrically. Its belief and policy cross-partials are the two
funding-incidence terms in (10).

Let ρ0λ
o be cash’s outside opportunity cost. The operator receives χ(1 − λo)i(τ) on

eligible retained backing and promises the holder ϖHi(τ). After the fee is fixed, it minimizes

cP (λo;λ,W, σ, τ, P ) := ao(λo;λ,W, σ, τ)+ρ0λ
o+[ϖH−χ(1−λo)]i(τ)+p b(λo, µ(λo;P, σ);P, σ),

(24)
holding the aggregate (λ, P, σ,W ) and tariff fixed. The price-taking marginal condition,
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evaluated at λo = λ, is

FH(λ;W,σ, τ) := aλ + ρ0 + χi(τ) + p bo
λ = 0. (25)

The regular domain maintains bo
λ < 0 and ψo

λ ≤ 0 (Internet Appendix Lemma IA.3); the
symmetric best-response stability derivative is DH := d

dλ
FH(λ;W,σ, τ, P (λ)) > 0.

Fee, all-in cost, and claim clearing. Let λP (σ,W, τ ; Q̄) be the unique symmetric solution
and set hP := WλP . Free entry anticipates the post-issuance cash choice and sets the net fee
(a negative value is a rebate) to expected operator cost:

fP = a(λP ,W, σ, τ) + ρ0λ
P + [ϖH − χ(1 − λP )]i(τ) + p b. (26)

The holder pays this fee, receives ϖHi(τ), and bears residual loss, so the all-in incremental
cost of a wrapper claim relative to a raw token is

∆H(W,σ, τ ; Q̄) := fP + (1 −ϖH)i(τ) + p{ψ + tH(D) − σ} (27)

= a(λP ,W, σ, τ) + ρ0λ
P + [ϵ+ χλP ]i(τ) + p{ℓ0 + σy + tH(D) − σ}.

The second line is the competitive-capitalization identity: customer pass-through changes the
fee and promised payout one-for-one and drops out of all-in cost when the net fee is flexible.
Marginal-holder indifference is

A(W ) + ∆H(W,σ, τ ; Q̄) = A. (28)

Let w(σ, τ ; Q̄) denote the unique clearing scale and define DW := A′(W ) + ∆H,W > 0.
The comparative statics of cash and claim scale are collected in Proposition 1. Let

Q̃(σ,W, h; Q̄) denote the authorized route generated by the unique conditional system at
fixed inventory

Q̃(σ,W, h; Q̄), Q̂(σ,W, τ ; Q̄) := Q̃(σ,W, hP (σ,W, τ); Q̄). (29)

F. Issuer Liquidity and Equilibrium

Let φj ∈ [0, 1] and ζj := 1 − φj be the fee and net cash paid on direct and authorized
settlement, j ∈ {D,R}. The issuer also faces an operating cash drain RX(S) ≥ 0 with
R′

X(S) ≥ 0: a larger issuer has weakly larger operating commitments. Conditional issuer cash

19



demand is R = RX(S)+ζDZ+ζRQ. Allowing the drain to scale with S matters because date-0
wrapper cash reduces both the issuer’s feasible liquidity and the operating load that liquidity
must cover. The post-inventory reserve base limits stress liquidity: let L(S) be weakly
increasing with 0 ≤ L(S) ≤ S, define the minimum feasible shortfall q(R, S) := [R − L(S)]+,
and let the issuer choose ℓ ∈ [0,min{R,L(S)}], equivalently shortfall q = R − ℓ, to minimize

I(V,R, S) = min
q∈[q(R,S),R]

{gI(R − q) + p[FI(q) + V π(q)]}. (30)

Normalize gI(0) = FI(0) = 0; liquidity cost gI is increasing and strictly convex, emergency-
finance cost FI is increasing, and conditional resolution probability π(q) is increasing, bounded
by π̄, with π(0) = 0. The maintained curvature condition F ′′

I + V π′′ ≥ 0 gives a unique
shortfall q∗(V,R, S). In an unconstrained interior regime, write DI := g′′

I + p(F ′′
I + V π′′) > 0;

the responses are q∗
R = g′′

I /DI > 0, q∗
V = −pπ′/DI < 0, and q∗

S = 0. The response vectors at
liquidity-capacity corners are stated in Internet Appendix Section IA.III.

The issuer-implied conditional expected haircut is

H(Z,Q, V, S) := απ(q∗(V,RX(S) + ζDZ + ζRQ,S)) , (31)

with smooth-point derivatives HZ = απ′q∗
RζD ≥ 0, HQ = απ′q∗

RζR ≥ 0, HV = απ′q∗
V ≤ 0,

and HS = απ′{q∗
RR

′
X(S) + q∗

S}. The scale derivative is unsigned because scale raises the
operating drain but relaxes a binding liquidity capacity; the regime formulas are Internet
Appendix (IA.54)–(IA.55). A policy recovery equilibrium is a conjecture σ, claim scale W ,
and the associated unique conditional market and issuer choices such that claim clearing (28)
holds and

σ = H(Z,Q, V, S). (32)

Assumption 1 (Primitive regularity and feasibility): All choices lie in compact domains,
all functions are continuous and finitely piecewise twice continuously differentiable, and
derivatives are taken within a smooth regime (one-sided at a kink). The exact primitive
inequalities and endpoint requirements are collected in Internet Appendix Section IA.II. In
the main text, they amount to:

(a) Funding and settlement. At fixed κF , the objective in (6) is strictly convex with the
stated endpoint signs and the curvature margin in (8); competitive prices and tariffs
satisfy the balance-sheet and zero-profit conditions in Section III.B.

20



(b) Feasibility. Every reached allocation satisfies 0 ≤ h ≤ W < M , E > 0, V I ≥ 0,
0 ≤ Ẑ ≤ M − W , Z + Q ≤ S, and NJ ≥ 0; settlements are final and cannot be
submitted twice, and all promises are feasible.

(c) Conditional contract. The access and withdrawal distributions have bounded piecewise
continuous densities. The aggregate and operator withdrawal maps satisfy Internet Ap-
pendix (IA.18)–(IA.19). The private and symmetric cash problems satisfy the curvature
margin in (IA.1) and the endpoint conditions stated in Internet Appendix Section IA.II.
The competitive net fee is flexible. Routing signs are evaluated on pieces with qB > 0,
with a one-sided check at the all-priority boundary.

(d) Claims and committed designs. On a compact interval [W,W ] ⊂ (0,M), the claim
residual has opposite weak endpoint signs, at least one strict, and the convenience-
demand slope A′(W ) uniformly dominates any negative all-in-cost slope as in Internet
Appendix (IA.2). The corresponding conditions hold uniformly for each design used in
Section IX.

These restrictions make the conditional contract and issuer choice unique; they do not
restrict the number of outer recovery fixed points characterized below. The constructive
family’s exceptional inactive tail is handled by the interval certificate described in the Internet
Appendix.

IV. The Conditional Contract

Conditional on a recovery conjecture, the layered market has a unique outcome. Any
multiplicity must therefore arise from the recovery fixed point, rather than from wrapper-run
coordination, a nonconvex issuer problem, or an indeterminate funding split.

Lemma 1 (Existence and uniqueness of the conditional layer): Under Assumption 1, for every
conjecture σ and candidate tuple (W, τ, ν, ϱO, Q̄), there is a unique admissible wrapper–market
subequilibrium, a unique cleared date-0 funding split (J ,O), a unique symmetric competitive
cash ratio λP , and a unique zero-profit fee fP . After holder sorting, claim clearing is globally
unique on the maintained claim interval.

The proof composes Internet Appendix Lemmas IA.1, IA.3, IA.5, and IA.4 in that order;
Assumption 1(d) then gives globally unique claim clearing.
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The conditional layer shows how beliefs and policy move the contract when the recovery
conjecture is held fixed. Three margins matter: how a fixed cash stock is refinanced, whether
the cash stock itself rises or falls, and whether holders migrate between claims.

Proposition 1 (Conditional comparative statics): Under Assumption 1, at a smooth regular
point:

(a) Funding flight. At fixed cash, a worse recovery conjecture weakly raises the withdrawal
share m, dilution D, the financing sale x, and authorized settlement Q, weakly lowers price P ,
and at an interior date-0 funding split shifts backing from perimeter inventory to final issuer
debit: J fin

σ = φ ≥ 0 and Nσ = −φ ≤ 0, both strict at an interior split when ν > 0 and aO < 1.
In a smooth active-cash, interior-routing regime, mσ = G′

H(D)Dσ|m/{1 −G′
H(D)Dm} ≥ 0,

xσ|h = ΞeWmσ + Ξσ ≥ 0, and Qσ|h = QM
x xσ|h +QM

σ |x > 0.

(b) The cash crowd-out. Define precautionary loss relief, excluding the funding term, by

Eσ
H := −pdbo

λ

dσ at fixed (λ,W ). (33)

If a0 has no direct recovery dependence, the symmetric cash response is

FH,σ = p(1 − aO)(1 − ϑ) − Eσ
H , λP

σ = Eσ
H − p(1 − aO)(1 − ϑ)

DH

. (34)

Thus cash rises if and only if precautionary relief exceeds the risk premium on the marginal
outside-funded unit. With endogenous inventory,

Q̂σ = QM
x {xσ|h + xhh

P
σ } +QM

σ |x,

hP
σ = WλP

σ , λP
σ = −FH,σ

DH

, (35)

so Q̂σ ≥ 0 if and only if inventory accumulation does not absorb the combined price and
routing response; a primitive sufficient condition is FH,σ ≥ 0, and best-response stability alone
does not sign Q̂σ. At fixed (σ,W ), a tighter restriction changes the optimized issuer route
only through its cash response:

λP
τ = ϑ− ϵ

DH

, hP
τ = WλP

τ , (36)

Q̂τ

∣∣∣
σ,W

= Q̃hh
P
τ = Q̃hW

ϑ− ϵ

DH

. (37)
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Because Q̃h ≤ 0, the restriction lowers the route if and only if the marginal issuer-funded
share exceeds payout ineligibility, ϑ > ϵ.

(c) Claim migration and pass-through neutrality. At fixed recovery and a smooth interior cash
choice, let ∆̇H,λ ≤ 0 be the total cash derivative of all-in claim cost; its primitive decomposition
is Internet Appendix (IA.36). Then

∆H,τ = N
W

− [ϵ+ χλP ] + ∆̇H,λ
ϑ− ϵ

DH

,

∆W,P
τ := −∆H,τ = ϵ+ λP (ω̄ − ϵ) − ∆̇H,λ

ϑ− ϵ

DH

. (38)

wτ = ∆W,P
τ

DW

, wσ = −∆H,σ

DW

, hP
W = λP +WλP

W . (39)

Claim migration is positive if and only if ∆W,P
τ > 0. The allocation and this condition are

independent of customer pass-through ϖH under a flexible competitive fee.

Part (b) is the procyclical-liquidity prediction previewed in the introduction. Part (c) shows
why advertised pass-through drops out: competitive fees capitalize it one-for-one, leaving
eligibility, the funded cash share, and funding incidence to govern migration. Operators take
the aggregate price and conjecture as given but internalize their own customers’ withdrawal
response; aggregating them into one price-impacting wrapper would mix competitive and
strategic behavior. The welfare ledger also treats first-loss incidence and foregone payout as
transfers, avoiding double counting.

Contracting robustness. Pass-through neutrality is a long-run competitive-incidence result.
Internet Appendix IA.II shows that a sticky fee restores customer pass-through to claim
migration one-for-one, that a binding fee floor requires limited entry, and that an auditable
covenant internalizing late-holder loss raises cash weakly while leaving issuer recovery governed
by the same cash wedge as the baseline.

V. Two Balance Sheets, One Mechanism

At fixed inventory the stress mechanism is monotone: a worse conjecture lowers the value of
ordinary-held tokens, raises the value of priority redemption, increases the tokens needed
to fund par cash, and worsens late-claim dilution. Endogenous inventory may offset this
effect, but outside investors simultaneously demand a larger risk rebate, which can crowd out
precautionary cash and shift the funding of any given cash stock toward issuer redemption.
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This section builds the objects that aggregate these forces into a recovery map: the reduced-
form contract, the cash wedge, and the two funding-flight terms.

Substituting claim clearing into the conditional equilibrium gives reduced cash, issuer
scale, direct settlement, authorized settlement, and issuer value: writing w := w(σ, τ ; Q̄),
each reduced object below is a function of (σ, τ ; Q̄),

hr = hP (σ,w, τ), Sr = M − J fin(hr, σ, τ ;κF ), Zr = ZνA(σ,w, hr), (40)

Qr = Q̃(σ,w, hr; Q̄), V r = V I(w, hr, σ, τ ;κF ),

with smooth-point derivatives

hr
σ = hP

σ + hP
Wwσ, hr

τ = hP
τ + hP

Wwτ , Sr
σ = −φ− ϑhr

σ, Sr
τ = −ηF − ϑhr

τ . (41)

A. Does Wrapper Liquidity Protect the Issuer?

Consider one more unit of wrapper cash at fixed (σ,W, τ). On the wrapper’s balance sheet it
is unambiguously protective. On the issuer’s it does four things at once, and the issuer-implied
haircut records their sum:

Xh := HQQ̃h︸ ︷︷ ︸
route relief

(≤0)

+ HV V
I

h︸ ︷︷ ︸
franchise

cannibalization

− ϑHS︸ ︷︷ ︸
scale: operating relief
minus capacity loss

+ aO(1 − ϑ)HZ︸ ︷︷ ︸
perimeter

access load

. (42)

Cash lowers routed authorized settlement in stress (route relief) and, by shrinking issuer scale
through final debit, lowers scale-dependent operating commitments. Against these reliefs, its
redemption-funded share sacrifices reserve margin; cash reduces franchise value if and only if
(17) holds; its smaller scale removes feasible stress liquidity when issuer capacity binds (the
scale term −ϑHS nets operating relief, −ϑαπ′q∗

RR
′
X(S) ≤ 0, against capacity cannibalization,

−ϑαπ′q∗
S ≥ 0 when capacity binds), and its outside-placed share parks directly accessible

inventory in the perimeter. Cash stabilizes the issuer if and only if total relief exceeds total
balance-sheet cannibalization, compactly Xh < 0.

When π′(q) > 0 and issuer liquidity capacity is slack, q∗
S = 0 and the condition reads

q∗
R{ζR(−Q̃h) + ϑR′

X(S)} > q∗
V V

I
h + q∗

RζDaO(1 − ϑ); when positive capacity binds, q∗
V = 0 and

q∗
S = −L′(S), so ζR(−Q̃h) > ϑ{L′(S) −R′

X(S)} + ζDaO(1 − ϑ). Under locally linear routing
costs aB(qB) = βBqB, cR(Q) = βRQ, the binding-capacity condition reduces to primitives.
Define θR := βB/(βB + βR) and κM := βBβR/(βB + βR); then QM

x = θR, Bx = P − κMx,
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and settlement relief is Ωh := ζR(−Q̃h) = ζRθR(1 −Wmh)/(P − κMx). With the net scale
mismatch δS(S) := L

′(S) − R′
X(S), cash stabilizes under binding positive issuer capacity

exactly when
Ωh > ϑδS(S) + ζDaO(1 − ϑ). (43)

Settlement relief is stronger when more of a marginal sale is routed, net settlement is larger,
marginal sale proceeds are lower, or cash more strongly reduces withdrawals; a steeper
capacity schedule works against cash, while operating commitments that scale with the issuer
work for it. The test depends on the marginal final-debit share ϑ, not the average share ω̄,
which governs levels. At ϑ = 1 with no access the joint-balance-sheet benchmark obtains;
at ϑ = 0 issuer scale is locally fixed but extra cash still parks accessible inventory in the
perimeter, so route relief must cover ζDaO.

A word on the sign of δS. The mismatch is positive whenever the issuer’s usable stress
liquidity falls faster with scale than its operating commitments, as is natural for a reserve-
backed issuer whose liquidity ladder is a portfolio pecking order: the marginal reserve dollar
lost to pre-stress redemption is a liquid one (bank deposits, overnight repo, T-bills sold first),
while operating commitments are dominated by fixed compliance and personnel costs. Then
L

′(S) is near the liquid share of the marginal dollar and R′
X(S) is near zero. The opposite

sign is possible for an issuer whose costs scale strongly with size, and (43) prices that case
too; the certified economy uses δS > 0.

B. Two Funding Flights and a Diversification Trade-Off

Now fix the cash stock and let beliefs or policy move only its funding. The recovery effect of
one unit of final issuer debit, holding cash and claims fixed, is

XJ := ξ(i− µA)HV − HS − aOHZ : (44)

final debit shrinks issuer scale and removes perimeter inventory, including the direct settlement
attached to that inventory. The belief- and policy-driven contributions to the recovery map
are then

ΛF := HV V
I,F

σ − φHS − aOφHZ = φXJ , ΛO := a′
ON HZ ≥ 0, ΠF := ηF XJ . (45)

Belief-driven flight ΛF multiplies the conjecture and therefore enters the recovery map’s gain;
policy flight ΠF shifts the map itself: a tighter restriction makes payout-bearing outside
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investors require a larger placement adjustment and thereby migrates funding toward final
debit at every conjecture. Access exercise adds ΛO to the belief loop but has no parallel policy
term, because the access-cost distribution and fee are held fixed when τ changes. Both flight
terms are distinct from Xh: there the cash stock changes; here it is fixed while its financing
migrates.

The quadratic family adds a closed-form depth result. When positive issuer capacity
binds, HV = 0 and −HS = απ′δS(S), so

ΛF = απ′{δS(S) − ζDaO}ν
2p(1 − aO)ω(1 − ω)

κ0
. (46)

If δS(S) > ζDaO, the loop is positive and hump-shaped in relative depth: it vanishes when
either channel is locally unavailable, at full netting, or when access fully insures belief repricing,
and is largest at ω = 1/2. Funding diversification therefore lowers static reliance on either
channel while maximizing the speed at which adverse beliefs migrate funding toward issuer
redemption. We call this the flexibility–fragility trade-off; it lives entirely in the reallocation
elasticity, which an exogenous funding share sets to zero.

Proposition 2 (Liquidity substitution, finality, and two forms of funding flight): Suppose
Assumption 1 holds and consider a smooth regular point.

(i) Static liquidity substitution. An increase in wrapper cash lowers the issuer-implied haircut
if and only if relief exceeds cannibalization, Xh < 0. Under linear marginal routing costs and
binding positive issuer capacity, this condition is exactly (43). The static balance-sheet cost
of cash is governed by the effective marginal final-debit share ϑ; directly accessible perimeter
inventory adds a separate settlement load; the average share ω̄ governs levels, not this local
test.

(ii) Belief- and policy-induced funding flight. At an interior funding split, the reallocation
elasticities of (9) are J fin

σ = φ = ν2p(1 − aO)/DF ≥ 0 and J fin
τ = ηF = ν2/DF ≥ 0, writing

DF := (C0
I )′′ + (C0

O)′′ for funding curvature; belief-driven reallocation is strict when ν > 0
and aO < 1, policy-driven reallocation when ν > 0. The fixed-cash recovery effects are ΛF

and ΠF in (45). When positive issuer capacity binds,

ΛF = απ′φ{δS(S) − ζDaO}, ΠF = απ′ηF {δS(S) − ζDaO}. (47)

Both worse beliefs and a tighter restriction weaken recovery through reallocation exactly
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when the capacity-minus-operating-load slope exceeds the direct-settlement load on perimeter
inventory; beliefs additionally induce the exercise loop ΛO.

(iii) Three statistics and two shock loadings. The average share ω̄ governs balance-sheet levels,
ϑ governs static cash-induced scale loss, and φ governs the belief-driven funding slope; policy
reaches the same reallocation margin without access insurance, with loading ηF = φ/[p(1−aO)]
when aO < 1. In the interior quadratic family (14), ϑ = νω, φ = ν2p(1 − aO)ω(1 − ω)/κ0,
and ηF = ν2ω(1 − ω)/κ0. Both reallocation effects vanish at persistent single-channel corners
and at full netting, and both are largest at balanced relative depth. Full effective access
eliminates belief-induced reallocation but not policy-driven reallocation or direct settlement
from perimeter inventory.

More cash can protect the wrapper yet weaken issuer recovery. A yield restriction can
also change cash holdings and funding composition, with independent effects on recovery.
Figure 3 plots the resulting recovery map: the funding market affects its gain, while the yield
restriction shifts its position.

VI. When Does Restricting Yield Weaken the Issuer?

The exact benchmark isolates the funding loop and yields the reversal condition. The full
model then endogenizes every contract margin and separates the loop generating multiplicity
from the loop reversing the policy effect.

A. An Exact Benchmark

To isolate the loop, consider an embedded benchmark in which an audited liquidity covenant
fixes h > 0, claim scale, and finality ν ∈ [0, 1], while the split between issuer redemption
and outside placement remains endogenous. Use the quadratic funding family, maintain an
interior split, suppose positive issuer capacity binds with constant net scale sensitivity δS > 0,
and let the resolution technology be affine on the reached range. Recall d(ω) from (13) and
define βS := απ′δS > 0. All recovery forces other than funding reallocation are summarized
by an affine baseline with loop gain Λ0 ∈ [0, 1) and direct policy relief υ ≥ 0. The exact
benchmark map is

T B
ω,ν(σ; τ) := proj[0,σ̄]{σB + Λ0σ − υτ + βS [νωh+ νd(ω){ν[pσ − i(τ)] − ζN(ν)}]} , (48)

27



σL σU σH

small tightening: Tτ > 0
(below the fold)

45◦

conjectured haircut σ

im
pl

ie
d

ha
irc

ut
T

(σ
;τ

)

Figure 3: The recovery map (schematic; positions of the three crossings match the certified
economy of Section VI qualitatively). Filled circles are the stable safe and fragile equilibria
σL and σH ; the open circle is the unstable middle equilibrium σU . The map’s slope at a
crossing is the loop gain Tσ, which the funding market raises through belief-driven flight
ΛF ; a tighter yield restriction shifts the map by the forcing Tτ , whose funding component is
ΠF . The dashed curve shows a small tightening that remains below the first fold: all three
crossings survive, the safe and fragile equilibria move up, and the unstable separator moves
down, shrinking the safe basin.

where proj maps an implied haircut onto its feasible interval. This is an exact subclass of
the full model: each extra unit of final date-0 redemption raises the implied haircut by βS,
and variation in ω re-solves both the funding allocation and the map, so the flight term
is an equilibrium object throughout. The factor ν2 is the double-finality loading of (9).
Settlement-credit cost shifts the level of tender and hence the map’s intercept, while the
loop gain, which depends on how strongly the quote responds to beliefs, is unchanged by a
conjecture-independent per-tender charge. For later use, write the unprojected intercept and
gain as

Aω,ν(τ) := σB −υτ+βS{νωh−ν2d(ω)i(τ)−νd(ω)ζN(ν)}, ΛB
ω,ν := Λ0 +βSpν

2d(ω), (49)

so T B
ω,ν = proj[0,σ̄]{Aω,ν(τ) + ΛB

ω,νσ}.
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At a stable interior fixed point, differentiating σ = Aω,ν(τ) + ΛB
ω,νσ in τ gives σB

τ =
{βSν

2d(ω) − υ}/{1 − ΛB
ω,ν}: a tighter restriction worsens recovery exactly when the funding

term βSν
2d(ω), the product of recovery exposure, squared finality, and funding depth, exceeds

the direct relief υ. The reversal is strongest in deep funding markets attached to high-finality
architectures, and it vanishes under full netting. Its determinants are estimable in principle
rather than observed: ν and d are design and market objects that route-level records would
measure, while βS, υ, and the coverage incidence of Remark 1 are model parameters that no
current public disclosure identifies (Section VII). Theorem 1(ii) formalizes the comparison
together with the netting threshold; the rest of the section shows that the sign survives when
every contract margin is endogenous.

B. The Full Contract and the Policy Forcing

The benchmark held cash and claims fixed by covenant. We now let every margin adjust.
The full recovery map composes the haircut map with the entire reduced-form contract,

T (σ; τ, Q̄) := H(Zr, Qr, V r, Sr), (50)

and two objects organize the analysis: its slope and its shift. At a smooth point, the total
loop gain is

Tσ = HZ(Ẑσ + ẐWwσ)

+ HQ(Q̃σ + Q̃Wwσ) + HV V
I

Wwσ + ΛF + ΛO + Xh h
r
σ. (51)

The first line is the original-holder loop; the second contains the fixed-cash wrapper route,
recovery-induced claim exit, the funding-flight loop, the perimeter access-exercise loop, and
the joint-balance-sheet effect of endogenous cash, which combines precautionary relief with
the crowd-out of (34). Holding the conjecture fixed, a tighter restriction shifts the map by

Tτ =
(
HZẐW + HQQ̃W + HV V

I
W

)
wτ + HV V

I,0
τ + ΠF + Xh h

r
τ . (52)

Defining the fixed-cash recovery exposure of claim scale

XW := HZẐW + HQQ̃W + HV V
I

W , (53)
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equations (36) and (41) give the primitive intensive–extensive decomposition

Tτ =
(
XW + Xhh

P
W

) ∆W,P
τ

DW

+ HV V
I,0

τ + ΠF + XhW
ϑ− ϵ

DH

. (54)

The four forces are claim migration (including cash carried by new claims), direct payout-cost
relief, policy-induced funding flight, and the cash response on outstanding claims; the theorem
determines which combinations survive equilibrium.

Theorem 1 (Settlement architecture, recovery amplification, and yield policy): For the
general primitive model in parts (i) and (iii), suppose Assumption 1 holds; the benchmark
and constructive family in part (ii) use the conditions stated there and are verified directly
from primitives.

(i) Recovery equilibrium, stability, and selection. For every (τ, Q̄), the recovery map has a
fixed point; at every smooth point its slope is (51). Let Λ−F O := Tσ − ΛF − ΛO. At a point
where positive issuer capacity binds and the map is locally increasing, if |Λ−F O| < 1, funding
reallocation plus access exercise overturns local stability exactly when

ν2p(1 − aO)
DF

{δS(S) − ζDaO} + ζDa
′
ON >

1 − Λ−F O

απ′ . (55)

In the full-finality, no-access benchmark (ν, aO, a
′
O) = (1, 0, 0) this reduces, when δS(S) > 0,

to
φ >

1 − Λ−F O

απ′δS(S) , (56)

equivalently, in the interior quadratic family, κ0 < pω(1 −ω)απ′δS(S)/(1 − Λ−F O) holding the
remaining local objects fixed. These are local sufficient-statistic comparisons; a gain above one
somewhere is necessary but not sufficient for multiplicity, since the residual must also cross
zero in the required order. A weakly increasing map has a nonempty complete lattice of fixed
points reached by endpoint iteration; a uniform bound |Tσ| ≤ κR < 1 gives a unique globally
attracting equilibrium; a differentiable root is locally stable when |Tσ| < 1 and unstable when
|Tσ| > 1. With an increasing map, exactly three simple roots, and residual signs +,−,+,−,
the outer roots are stable and the middle root unstable, and every persistent convex-revision
protocol in the class formalized in Section VIII (Theorem IA.2(ii)) selects the low root from
estimates below the middle root and the high root from estimates above it, with quasistatic
warm starts jumping only when the selected branch disappears. The same conclusions hold on
a closed invariant subinterval, including [0, 0.20] in the constructive family.
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(ii) Netting, multiplicity, and the stable reversal. In the exact benchmark of Section VI.A, fix
an interior ω and ν ∈ [0, 1]. An interior mixed allocation strictly lowers private funding cost
relative to forcing all cash through either route at the same channel depths, and its recovery
loop gain is exactly ΛB

ω,ν in (49); settlement-credit parameters shift Aω,ν but not this gain.
If ΛB

ω,ν < 1, the projected map is a contraction with a unique globally stable fixed point. If
ΛB

ω,ν > 1 and
(1 − ΛB

ω,ν)σ̄ < Aω,ν(τ) < 0, (57)

the fixed-point set is exactly {
0,− Aω,ν(τ)

ΛB
ω,ν − 1 , σ̄

}
, (58)

with stable boundary equilibria and an unstable interior equilibrium.
Both single-channel limits have loop gain Λ0 < 1. Define the critical funding finality

νc := 2
√
κ0(1 − Λ0)

βSp
. (59)

For ν < νc, every relative-depth design is a contraction; if νc > 1, every feasible finality–depth
design is a contraction. If ν > νc, define

ωS
±(ν) := 1

2

1 ±
√

1 − 4κ0(1 − Λ0)
βSpν2

 : (60)

whenever an interior fixed point exists, it is unstable exactly for ω ∈ (ωS
−(ν), ωS

+(ν)), the map
is a contraction outside [ωS

−, ω
S
+], and the instability interval expands strictly with ν. Within

this benchmark, access to both routes can lower cost while creating safe–fragile multiplicity
absent from either single channel, and netting eliminates that architecture-induced fragility
without closing either channel. At a stable interior benchmark fixed point,

σB
τ = βSν

2d(ω) − υ

1 − Λ0 − βSpν2d(ω) : (61)

a tighter restriction worsens recovery if and only if funding reallocation overturns its direct
benefit, βSν

2d(ω) > υ. The set of relative depths satisfying both the strict stability and reversal
inequalities is nonempty if and only if

υ < min
{
βSν

2

4κ0
,
1 − Λ0

p

}
, (62)
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and any such depth exhibits a stable interior reversal whenever its intercept places the fixed
point strictly inside (0, σ̄).

The certified open set shows that the policy reversal can survive full contract endogeneity.
The full contract can also sustain three roots, with the certified multiplicity driven by the
routing-and-claims loop. The threshold νc is a benchmark result; in the full contract, uniqueness
and multiplicity are governed by part (i). Internet Appendix Section IA.VI certifies a relatively
open primitive family in which the full nonlinear contract has exactly three genuine competitive
equilibria on unrestricted action domains, with strictly positive cash and claim scale, both
funding routes active, and a finality margin strictly inside (0, qAfA); at every safe root, funding
reallocation reverses the sign of the remaining policy forces. The same appendix certifies two
positive-area (ν, aO) rectangles with direct perimeter access and the same safe–unstable–fragile
ordering: the high-finality rectangle exhibits policy reversal, whereas lower finality restores the
intended policy sign without removing multiplicity or access. The exact sets, strict margins,
and outward-rounded global-optimality certificates are in (IA.59)–(IA.62); the certified roots
exhaust the unrestricted contract. The construction establishes existence on an open set of
primitives.

(iii) General yield-policy effect. At a smooth stable fixed point,

στ = Tτ

1 − Tσ

, (63)

with numerator exactly (54): claim migration has the sign of ∆W,P
τ and cash the sign of ϑ− ϵ;

neither is unconditionally positive. At a point with zero net migration, the uncollected forcing
is

Tτ = HV V
I,0

τ + ΠF + XhWλP
τ : (64)

yield policy can change recovery without any claim migration, through direct payout cost, the
funding composition of cash, and cash intensity. If the map is increasing throughout a policy
rectangle and Tτ has one weak sign throughout, both the least and greatest equilibria move in
that direction; a sign at one selected root does not order the correspondence globally.

The theorem links the two balance sheets through the funding statistics. Familiar proxies
map poorly into the mechanism: claim migration can rise while recovery improves, wrapper
cash can weaken the issuer it appears to protect, and a diversified funding mix maximizes the
very reallocation elasticity that transmits bad news. What governs outcomes are the marginal
funding share, for the static cash effect, and the flight elasticity, for dynamic amplification. In
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the embedded design benchmark, finality determines whether the funding-instability region
exists and how wide it is. The netting threshold νc makes the determinants explicit: it rises
with funding congestion κ0 and with the baseline loop’s distance from criticality, and falls
with recovery exposure βS and stress probability p, so deep, cheap funding markets attached
to fragile issuers require the most netting.

Remark 1 (Partial policy incidence): Suppose the restriction reaches only a fraction ς ∈ [0, 1]
of the payout perimeter investors ultimately earn, so their all-in payout is iF −ςτ and ρA

F,τ = ς ,
while the issuer’s own payments on eligible tokens fall by the statutory amount. Policy
enters the funding block only through this quote derivative, so the policy-funding elasticity
becomes ηF = ςν2/DF and the policy flight ΠF = ηF XJ scales with it; belief-side derivatives
are unchanged. In the exact benchmark, replacing i(τ) by iF − ςτ in (48) gives, at a stable
interior fixed point,

σB
τ = ςβSν

2d(ω) − υ

1 − Λ0 − βSpν2d(ω) ,

so the reversal condition of part (ii) becomes ςβSν
2d(ω) > υ. Coverage moves the policy-sign

boundary. For υ > 0, the reversal region is {d : ςβSν
2d(ω) > υ}, which for ς > 0 reads

d(ω) > υ/{ςβSν
2}; it shrinks as ς falls and, because stability requires βSpν

2d(ω) < 1 − Λ0, it
is empty whenever ς ≤ pυ/(1 − Λ0), including at ς = 0, where the derivative above is strictly
negative and the restriction works as intended. What does not move with coverage is the
stability and multiplicity boundary itself: the loop gain ΛB

ω,ν and the netting threshold (59)
are driven by belief repricing, which policy coverage does not enter. Three design readings
follow. First, weak coverage protects the intended policy sign: if indirect payouts largely
escape the restriction, the funding channel is small and the direct relief dominates. Second,
perimeter-tightening measures that raise ς, such as extending the prohibition to affiliates,
related third parties, or activity-linked rewards, enlarge the reversal region and scale the
perverse forcing one for one; this reading holds the issuer-side relief υ fixed, itself an incidence
assumption, since a broader restriction can also change what the issuer saves. Third, ς is
an institutional incidence parameter that current public data do not measure: whether the
marginal investor financing wrapper cash earns the restricted payout, or an activity-funded
return outside the perimeter, is exactly the record Section VII lists as missing, and ς near
zero eliminates the funding channel entirely.
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C. Separating the Two Loops

The certified economy separates the mechanisms in (51)–(54). Figure 4 reports the outward-
rounded midpoint decompositions at the three certified roots σ = (0.0713, 0.1559, 0.1839).

The multiplicity is created by the classic routing-and-claims loop. At the safe root the
total gain is 0.118, with every component small; at the middle root the gain is 1.225, of which
1.182 is the fixed-cash routing and claim-exit loop (withdrawals, forced sales, and priority
routing), while funding flight contributes only 0.028 and endogenous cash −0.030.

The policy reversal belongs to the funding loop. At the safe root the forcing decomposes
into claim-route 0.000, funding flight ΠF = 0.081, and endogenous cash −0.007: absent the
funding channel the restriction would (weakly) improve recovery at the safe root, and funding
flight alone flips the sign, delivering στ = Tτ/(1 − Tσ) = 0.084 > 0. At the fragile root the
forcing is 0.164 with amplification 1/(1 − 0.775), giving στ = 0.732: the same restriction is
almost nine times as damaging where feedback is strong. (At the unstable middle root the
formal expression is −1.118, which is not a policy object.)

The decomposition suggests distinct empirical tests: a claim-only model can match the
number of equilibria yet miss the sign of yield policy, and a funding-only model has the
opposite blind spot.

Computational certification. All reported roots, margins, and decompositions are verified
with outward-rounded interval arithmetic (Krawczyk existence–uniqueness operators on
256-bit ball arithmetic): each root lives in a rigorously enclosed box; a sign-certified exclusion
sweep covers the entire unrestricted action space, so no fourth equilibrium exists; and every
strict inequality in Theorem 1(ii) holds with certified margin on a relatively open primitive
neighborhood. Multiplicity and the reversal hold with certified margins on that neighborhood;
the interval certificates rule out grid and tolerance artifacts. Internet Appendix IA.VI contains
the construction, the enclosures, and the reproducibility protocol.

VII. Institutional Magnitudes and Model Discipline

The certified economy establishes existence. This section reports what public data say about
the mechanism’s scale for the largest regulated issuer: the wrapper layer, the payout at stake,
the reserve ladder, and the March 2023 stress moments, drawn from minute-level prices and
daily burns, the reserve fund’s monthly portfolios, and filings and archived reward pages.
One boundary governs the reading. Stress moments come from 2023 while stocks, reserve
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Figure 4: Anatomy of the certified economy at its three roots (outward-rounded midpoints;
Internet Appendix IA.VI). Left: components of the loop gain Tσ; totals 0.118, 1.225, 0.775.
The middle root’s instability is driven by the routing-and-claims loop. Right: components of
the policy forcing Tτ ; totals 0.074, 0.252, 0.164. At the safe root the claim route contributes
zero and endogenous cash is stabilizing, so funding flight ΠF alone makes the restriction
harmful, στ = 0.084 > 0.

composition, and reward terms come from 2025–2026, and the period contains no yield-policy
variation, so the section is an institutional-scale illustration that disciplines the routing block
and the model’s levels; the loop gain, the direct relief υ, the coverage incidence ς, and the
route-level objects ν, d, and route tilt are not identified here and await the records listed
under Measurement. Table I collects the inputs.

Scale and payout. The wrapper layer is first order. Against $75.27 billion of USDC at
end-2025, mapped on-chain wrappers held $13.31 billion at the October 2025 cross-section,
so the publicly measurable W/M is roughly 0.18. Two boundaries qualify the number in
opposite directions. The on-chain stock counts all mapped layered claims, including vault
shares outside the cash-convertible family of Section II, so it is a scale bound rather than a
census of covered contracts; and it excludes custodial reward balances, which public filings
do not decompose into reward-eligible customer holdings, so the total layered claim is larger
than the on-chain measure alone. On the payout side, the reserve fund’s seven-day gross yield
averaged 4.95, 5.18, 4.26, and 3.69 percent over 2023 to 2026, and the platform’s advertised
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Table I: Institutional Magnitudes from Public Data
Object Value Source
Scale
USDC in circulation, end-2025 $75.27 billion Filingsa

Circle Reserve Fund net assets, June 2026 $61.92 billion (82.3% of circulation) N-MFPb

On-chain wrapper assets, October 2025
start

$13.31 billion (17.7% of circulation) On-chainc

Payout and pass-through
Fund seven-day gross yield, 2023/24/25/26
means

4.95 / 5.18 / 4.26 / 3.69% N-MFPb

Advertised top-tier USDC rewards, by year 5.0–5.75 / 5.1–5.2 / 4.1–4.35 / 4.0% Archived

Coinbase agreement costs over reserve
income, 2025

53.1% Filingsa

Reserve ladder
Holdings maturing within 7 days, 2025–26
mean

67.2% (repurchase share 63.0%) N-MFPb

Holdings maturing within 30 days, 2025–26
mean

81.6% (WAM in June 2026: 4 days) N-MFPb

Stress frequency and the fundamental bound
Stress windows, 2022–2025 three; scenario range p ∈ [0.1, 0.3] On-chainc

SVB exposure, March 2023 $3.3 of ≈$40 billion reserves; haircut
bound ≤ 2.5 pp

Filingsa

March 2023 moments (UTC)
Trough with banking rails closed, March 11 0.874 (Kraken, 07:15); 0.882

(Binance, 14:00)
Marketse

USDT/USD, same day 1.001–1.027 (premium) Marketse

Median after the guarantee, rails still closed 0.993 (final pre-announcement hour:
0.971)

Marketse

After banks open, March 13 ≥0.995 by 13:50; evening median
0.9992

Marketse

Final burns, March 11 versus March 13 $1.36 versus $1.75 billion per day On-chainc

Gross burns and net contraction, March
10–17

$8.44 and $6.47 billion On-chainc

a Circle and Coinbase SEC filings, as documented in Internet Appendix Section IA.IX.
b SEC Form N-MFP2/N-MFP3, BlackRock Funds III series S000077205 (the Circle Reserve
Fund), monthly, January 2023 to June 2026.
c Ethereum ERC-20 event build and stress-window definitions documented in Internet Appendix
Section IA.IX; burns are on-chain token retirements and are not classified by economic route.
d Wayback Machine captures of platform reward pages; heuristic extraction, region and tier
specific.
e Kraken public trade tape (minutes rebuilt from trades), Binance Vision, Bitfinex, and Coinbase
Exchange public market data.
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top-tier USDC reward rate tracked it nearly one for one. The filings separately establish that
issuer–distributor payments are financially material, 53.1 percent of reserve income in 2025,
but they disclose neither customer-level rewards nor a pass-through rate, so the posted-rate
series bounds the payout at stake for top-tier holders without identifying who finances it
(Internet Appendix IA.IX). In policy units, the pre-GENIUS regime is τ ≈ 0, and a full
prohibition moves τ by 370 to 520 basis points depending on the year’s rate level.

The reserve ladder and δS. Across 42 monthly filings, the marginal reserve dollar is held
at the extreme short end: over 2025 to 2026, 67.2 percent of fund holdings matured within
seven days and 81.6 percent within thirty, with a four-day weighted average maturity by
June 2026; even the repo-free 2023 configuration held 53.7 percent within thirty days on the
eve of the SVB weekend. If marginal usable stress liquidity L′(S) is close to the fund’s share
of the marginal reserve dollar, reversing the sign of δS = L

′ − R′
X would require operating

commitments to rise by more than two thirds of a dollar per marginal reserve dollar, which
no reading of the issuer’s disclosed cost base supports. The data therefore support the sign
restriction δS > 0, which makes both funding flights damaging in Proposition 2, without
measuring it: maturity shares proxy, but do not identify, the marginal usable-liquidity slope
or R′

X(S).
Three moments of March 2023. Panel A of Figure 5 and Table I give the three moments

that discipline the routing block. At the Saturday trough, with banking rails closed, USDC’s
12 to 13 percentage-point discount had a fundamental component bounded by arithmetic:
$3.3 billion at SVB out of roughly $40 billion of reserves caps the conditional haircut near
2.5 points even at full resolution probability and a 70 percent uninsured recovery, leaving
at least ten points nonfundamental. Through the price block P = 1 − σ − aB(qB), rationed
priority access and absorption congestion are the model’s reading of that residual; weekend
venue liquidity, settlement segmentation, and the USDT numeraire plausibly contribute, and
the public tape cannot apportion among them. The Sunday deposit guarantee removed
the fundamental term while rails stayed closed, and the price moved to 0.993 overnight:
the residual 0.7-point discount with σ ≈ 0 is what the model attributes to the still-closed
redemption route, though guarantee uncertainty and weekend liquidity are not separately
excluded. When banks opened on Monday the price sustained 0.995 within fifty minutes. The
sequence is consistent with the routing block’s premise: when the priority route is rationed,
absorption congestion carries stress pricing.

Quantities. The burn series records the same window in quantities, with a firm boundary:
a zero-address burn is an on-chain trace of primary-market contraction, not an economic
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Figure 5: The March 2023 window and the safe-root policy derivative. Panel A plots 15-minute
median closes for Kraken USDC/USD (solid) and Binance USDC/USDT (gray) with daily
on-chain burns (bars, right axis); dashed lines mark the deposit-guarantee announcement
(March 12, 22:15 UTC) and the reopening of U.S. banking rails (March 13, 13:00 UTC).
Panel B plots the safe-root derivative στ in the affine benchmark at full coverage and zero
direct relief, (ς, υ) = (1, 0), so it depends on primitives only through p and ν/νc(ω); partial
coverage scales each curve by ς , and positive relief shifts the net effect down. The dotted line
is the certified economy’s safe-root value of 8.4 basis points per 100 basis points. Sources:
Table I.

route label, so the series bounds the mechanism’s quantities without identifying gross tenders,
accepted redemptions, or the final-debit share ν. Final burns were $1.36 billion on the trough
Saturday and $1.75 billion on reopening Monday: primary-market contraction was larger,
not smaller, after rails reopened and the discount had closed. That pattern, together with
the platform’s documented weekend suspension of one-for-one conversion and the issuer’s
disclosed redemption backlog, is consistent with quantity rationing of issuer access while rails
were closed, the state dependence that motivates treating ν as an architecture variable; but
because burns are not classified by route, the window cannot by itself establish which funding
path settled the volume. Visible order books absorbed about $1.1 billion the same Saturday,
the same order of magnitude as the day’s burns, and the week’s gross burns of $8.44 billion
against a $6.47 billion net contraction complete the flow accounting.

The policy derivative in sufficient-statistic form. For a design with relative depth ω, write
νc(ω) := [(1 − Λ0)/{βSp d(ω)}]1/2 for its contraction threshold, so the νc of Theorem 1(ii)
is νc(1

2). At a stable interior safe root of the affine benchmark, the coverage extension of
Remark 1 reduces (61) to στ = ςx2/[p(1 − x2)] − υ/[(1 − Λ0)(1 − x2)] with x := ν/νc(ω).
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Panel B plots the funding term alone, the full-coverage, zero-relief case (ς, υ) = (1, 0), for the
scenario values p ∈ {0.1, 0.2, 0.3}; the three observed stress windows over 2022–2025 motivate
the range but do not estimate an annual frequency, which would require fixing the model’s
period length. Read at full coverage, a design a quarter of the way to its threshold converts
each 100 basis points of tightening into 22 to 67 basis points of safe-root conditional haircut,
and halfway into 111 to 333; partial coverage scales every curve down by ς. The certified
economy’s safe root, at 8.4 basis points, corresponds to ν/νc ≈ 0.09 to 0.16, deep inside the
contraction region. The net sign is not read from the curves’ level: recovery worsens exactly
when υ < ςx2(1 − Λ0)/p; equivalently, for ς > 0, relief per unit of coverage υ/ς must lie below
x2(1 − Λ0)/p. Neither υ nor ς is identified in public data, so the panel quantifies how quickly
the one channel grows as netting thins, not the net policy effect.

Measurement. The measured inputs are first order at the observed scale: mapped on-chain
wrappers alone hold about a sixth of circulation, the payout at stake is 370 to 520 basis points,
the marginal reserve dollar is overnight liquid, and the one observed stress episode supplies
price moments and primary-market quantities consistent with the routing block. Because
the episode contains no yield-policy variation, these moments discipline the stress-routing
block only; testing the policy channel itself requires either a dated coverage change or the
incidence records below. Sharpening the ranges into point estimates requires the route-level
records described in Section VIII.B: matched tender-to-debit data and two-sided route quotes
would deliver ν, d, and route tilt, and with them the position of a real architecture in the
phase plane derived in Section VIII. The mechanism’s key institutional incidence is a further
record in its own right: reward eligibility and payout terms for the investors who purchase
wrapper backing, which would measure the coverage parameter ς of Remark 1 and determine
whether the marginal perimeter financier earns the restricted payout at all. Internet Appendix
Section IA.IX documents the construction.

VIII. When Is the Funding Market Fragile? A Unit-Free
Phase Diagram

The netting threshold of Theorem 1(ii) says when the funding market cannot destabilize:
below νc, every relative-depth design is a contraction. This section characterizes what happens
above the threshold, returning to the covenant benchmark of Section VI.A, in which cash,
claim scale, and finality are fixed while the funding split remains endogenous, and shows that
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the market’s global structure is governed by two dimensionless numbers. More issuer-facing
funding completes more settlement, which raises recovery pressure; a worse recovery raises
the outside quote, which tilts funding further toward the issuer. Multiplicity depends on
whether the loop’s local gain exceeds the congestion created by an increasingly unbalanced
funding mix. Feedback leverage measures the loop gain at the balanced mix, while route tilt
measures the signed advantage of issuer-facing funding in congestion units. Together they
locate an architecture in the phase plane and determine the route-level data required for
estimation.

A. Feedback Leverage and Route Tilt

Hold (h, ω, τ, d) fixed, let J0 = ωh, and retain an interior allocation with ρF ≥ 0. To let
the balance-sheet link be nonlinear, let the reached range of a three-times continuously
differentiable monotone recovery backbone contain the right side of

RB(σB; τ) = βSνJ , RB,σ(σB; τ) > 0. (65)

For j ∈ (0, h), let σ(j, ν) solve RB(σ(j, ν); τ) = βSνj. At the balanced mix, write σ0(ν) :=
σ(J0, ν) and define the settlement-adjusted funding tilt ∆G

N(ν) := ν{pσ0(ν) − i(τ)} − ζN(ν).
At an equilibrium allocation J (ν, d), write σB(ν, d) := σ(J (ν, d), ν) and define the associated
outside quote by ρF (ν, d) := pσB(ν, d)−i(τ). The affine benchmark has RB = B0σ−(σB −υτ)
with B0 := 1−Λ0, and hence ∆A

N (ν) := B0∆G
N (ν) = ν{p[σB −υτ+βSνJ0]−B0i(τ)}−B0ζN (ν).

For the convex proportional-depth technology (IA.45), define the reduced architecture residual

GF (j, ν; d) := ΦF,j(j;h, ω)
d

− ν{pσ(j, ν) − i(τ)} + ζN(ν), (66)

and write rN (ν, d) := νρF (ν, d)−ζN (ν) = ΦF,j(J ;h, ω)/d for the funding tilt at the allocation.
Every interior equilibrium has GF = 0, and, with ΦF,jj and RB,σ evaluated at the equilibrium
allocation, the net curvature is

GF,j = MF := ΦF,jj

d
− βSpν

2

RB,σ

= ΦF,jj

d
{1 − ΛG

F }, ΛG
F := βSpν

2d

RB,σΦF,jj

, (67)

so positive net curvature is exactly the local recovery-stability margin under both direct
iteration and convex revision: MF > 0.

The simplest globally stabilizing route technology is locally quadratic but more congested
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in the tails. For aF , bF , Φ̄F > 0 and x = j − J0, let

ΦF (j) = Φ̄F + aF

2 x2 + bF

12x
4, RB = B0σ − (σB − υτ). (68)

Define the dimensional feedback–congestion gap, turning-point distance, and congestion
buffer,

kF (ν) := βSpν
2

B0
− aF

d
, sF (ν) :=

√
d kF (ν)
bF

, ∆F (ν) := 2
3kF (ν)3/2

√
d

bF

, (69)

and, for normalized funding imbalance yF :=
√
bF/aF x, the two dimensionless indices and

cubic normal form

FL(ν) := βSpν
2/B0

aF/d
, RT(ν) :=

3
√
bF/d

2(aF/d)3/2 ∆G
N(ν), (70)

3
√
bF/d

(aF/d)3/2 GF (j, ν; d) = y3
F − 3{FL(ν) − 1}yF − 2 RT(ν). (71)

Feedback leverage is exactly the recovery-map gain at the balanced mix, while route tilt is
the signed funding advantage in curvature units. The positive normalization leaves roots
unchanged, so, subject to endpoint and interiority conditions, the benchmark phase depends
only on (FL,RT), not on measurement units. When FL ≤ 1, the residual is monotone; above
one, tail congestion restores stability away from the balanced mix, and the normalized fold
semi-width is (FL − 1)3/2. The dimensional objects sF and ∆F locate those folds inside the
economic domain.

Internet Appendix Theorem IA.2 makes this exact. Exactly three interior funding
equilibria—stable safe, unstable middle, stable fragile—exist if and only if |RT(ν)| < {FL(ν)−
1}3/2, so differently scaled funding markets share one cusp boundary; under a monotone drift
condition, a rising finality path crosses two fold thresholds ν↓ < ν↑ from a unique safe state
through coexistence to a unique fragile state; and every persistent convex-revision protocol
selects by basin, making (ν↓, ν↑) an exact hysteresis region: the same architecture supports
different recoveries depending on the direction from which it was reached.

Internet Appendix Theorem IA.1 extends the identical one–three–one phase diagram, root
stability, and fold ordering to the full single-valley net-curvature class, including asymmetric
route costs and nonlinear recovery backbones, under endpoint and single-valley conditions on
(GF ,MF ) alone. Conditional issuer and funding choices remain unique throughout that class;
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system feedback alone makes the reduced residual nonmonotone. Selection is robust within
the convex-revision class, and it carries an institutional price: the regulator cannot choose a
root costlessly.

Figure 6 separates the unit-free phase restriction from one finality path through it.

1 2 3
Feedback leverage FL

−4

−2

0

2

4

N
or

m
al

iz
ed

 r
ou

te
 ti

lt 
RT

unique high

unique low

three equilibria

un
iq

ue

A. Unit-free cusp

ν↓ 0.72 0.76 ν↑

Funding finality ν

0.2

0.4

0.6

0.8

1.0

Is
su

er
-fa

ci
ng

 te
nd

er
 j

warm-start
hysteresis

B. Finality path
Stable Unstable

Figure 6: Unit-free phase diagram. Panel A shades the three-equilibrium cusp |RT| <
(FL − 1)3/2; the black path is the certified economy as finality rises, with circles at its folds.
Panel B shows its stable (solid) and unstable (dashed) tender branches and warm-start jumps.
Section VII supplies magnitudes.

B. Observable Content

The theorem maps its two statistics to route-level data. Let J q(σ̂) denote the unique
conditional issuer-facing allocation at an interior funding choice. In the congestion benchmark,

∂J q

∂σ̂
= d νp

aF + bF (J q − J0)2 > 0, ΛG
F = βSpν

2d

B0{aF + bF (J − J0)2}
, (72)

FL(ν) = ΛG
F

∣∣∣
J =J0

= βSν

B0

∂J q

∂σ̂

∣∣∣∣∣
J q=J0

. (73)

Given exogenous recovery-news variation and matched tender-to-debit records, feedback
leverage can be estimated from the issuer-facing route response and recovery exposure.
Estimating route tilt additionally requires quotes on both sides of the balanced funding mix,
local support, and the maintained quartic-congestion specification. A scalar phase diagnostic
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is the normalized cusp slack

CS(ν) := {FL(ν) − 1}3 − RT(ν)2, (74)

positive exactly on the three-equilibrium region, negative on the unique-equilibrium region,
and zero on a fold boundary or the cusp tip. Away from the tip, the gradient (3(FL−1)2,−2RT)
maps an estimated covariance into a delta-method standard error; at the tip it vanishes and
a joint confidence set is required.

Four empirical implications follow, each with its outcome variable, shock, and direction.

(P1) Recovery-news route shift. Adverse recovery news raises issuer-facing funding of a
fixed cash requirement, most strongly near a balanced mix; the cusp is a cross-market
mechanism restriction that aggregate issuance or redemption series cannot test.

(P2) Final debit, not gross flow. Completed issuer debit, rather than gross tender or chain-
wide burns, is the treatment-relevant settlement quantity: exposure scales with ν but
the reallocation loop scales with ν2, so valid measurement must match each gross tender
to the amount finally debited.

(P3) Hysteresis needs directional variation. Testing hysteresis requires repeated changes in
the same architecture, with separate upward and downward event time; a single policy
event or pooled directions cannot reveal the fold path.

(P4) Migration is the wrong proxy. Claim migration is neither necessary nor sufficient for a
recovery effect (equation (64)), so a mechanism test must observe wrapper balances
and cash, accepted redemptions, perimeter inventory, route prices, and final debits
jointly.

The filing exhibit in the Internet Appendix establishes the scale of issuer–platform transfers,
and Section VII reports the public counterparts of these objects for the March 2023 window.

IX. Settlement Design: Capacity, Folds, and Robust
Finality

Conditional on a given yield restriction, settlement design determines which instruments
limit the recovery losses generated by funding reallocation. The real-resource ledger identifies
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a funding-depth externality whose Pigouvian correction fails near a fold; robust finality
provides the corresponding architecture-level instrument. The analysis takes τ as given
and prices the architecture around it. It also treats the designer as able to set finality and
capacity coherently; when the legislature, regulator, facility, and issuer split those levers, as in
Section II, the announced ν is a policy outcome only where the implementation inequalities
hold, and the sanction capacity they require rises with the restriction itself.

A. The Real-Resource Ledger

The welfare boundary contains holders, wrapper operators, date-0 outside funding investors,
date-1 buyers, authorized redeemers, the issuer, and domestic resolution counterparties with
equal weights. Internal payouts, wrapper charges, token-sale expenditures, seller discounts,
first-loss allocations, fees, rents, and the incumbent’s private franchise value are transfers.
Let U(W ) be real service surplus and CR

H(h,W, σ, τ ;κF ) := Wa0(h/W,W ) + CR
F (h, σ, τ ;κF )

actual wrapper inventory and funding cost; it excludes the signed private transfer ρA
F N

and, because CR
F already includes ζN(ν)J , it includes the facility’s collateral, uncovered-

exposure, and operating resources. If direct-access eligibility requires real investment ΓA(ϱO),
the expected access cost not already in direct-redemption processing is CR

A := ΓA(ϱO) +
pNϱO

∫ [σ−φD]+
0 c dFO(c), with the access fee a transfer and exercise cost real; the baseline sets

CR
A = 0. The withdrawal cutoff implies the real timing loss M(D;W ) := WtH(D), because

flexible holders exit only to avoid dilution. Original-holder redemption, market absorption,
authorized processing, and emergency finance have real costs CD(Ẑ;W ), AB(qB), CR(Q),
and FI(q); the first is defined in Internet Appendix (IA.82). FI excludes reserve destruction
and resolution resources counted through Θπ(q); date-0 redemption and par secondary sale
of backing are internal transfers; CX(S) is any real resource use behind the operating load
RX(S). In resolution, decompose the missing value per junior token as α = χA + χX + χT ,
where χA is destroyed value or resolution cost, χX leaves the boundary, and χT is internal,
and write χJ := χA + χX ∈ [0, α]; global surplus sets χX = 0, not mechanically χJ = α. If
DR is operational disruption per resolution, social value at risk is Θ = DR + χJNJ , and the
date-0 real cost net of service surplus is

K = − U(W ) + CR
H(h,W, σ, τ ;κF ) + CR

A + gI(ℓ)

+ p{Wϕ(x/W ) + M(D;W ) + CD(Ẑ;W )

+ AB(x−Q) + CR(Q) + CX(S) + FI(q) + Θπ(q)}. (75)
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Adding seller discounts, late-holder dilution, or σNJ would double count private incidence as
a second resource loss.

B. The Architecture Loss and the Recovery Shadow

The settlement-design block is a constrained projection of (75), not a second criterion. Holding
nonarchitecture terms fixed, let LB(σ, j, ν) denote the remaining real resolution loss at issuer-
facing tender j, twice continuously differentiable with no direct depth argument and LB,σ ≥ 0.
Because σ = απ, the ledger gives the exact embedding LB(σ, j, ν) = (p/α)ΘB(j, ν)σ with
ΘB(j, ν) = DR + χJN

B
J (j, ν). In the stock-retirement projection, stress settlements other

than the architecture debit are held fixed, so NB
J (j, ν) = N − νj, LB,j = −pχJνπ, and

LB,σ = pΘB/α: capacity that raises issuer-facing tender can raise resolution probability
while retiring claims exposed to loss in resolution. The constant-value-at-risk benchmark sets
χJ = 0 (or holds ΘB = Θ̄), giving

LB(σ, j, ν) = Υσ, Υ := pΘ̄
α

> 0. (76)

On a stated smooth stable selection, a planner choosing committed instruments z minimizes
K(σ, z) + Γ(z) subject to σ = T (σ, z); with the recovery shadow

µR := Kσ

1 − Tσ

,
dσ
dzj

=
Tzj

1 − Tσ

,
dK
dzj

= Kzj
+ µRTzj

, (77)

an interior optimum satisfies Kzj
+ µRTzj

+ Γzj
= 0.

C. The Capacity Externality and Its Fold Amplification

The wrapper sector purchases proportional route depth d > 0 at price qd from competitive
providers with real cost ΓF (d; ξ), ΓF (0; ξ) = 0, ΓF,d > 0, ΓF,dd ≥ 0, who supply until qd = ΓF,d;
the regulator adds ΓF to the ledger and internalizes recovery after this conditional market
clears.

Providers of depth sell cheaper reallocation between the two funding routes; buyers
internalize the cost saving but not the fact that cheaper reallocation amplifies whichever route
tilt prevails and moves system recovery. When the tilt runs toward the outside route (rN < 0,
low finality), extra depth pulls funding away from redemption, improves recovery, and the
market underprovides depth; when the tilt runs toward the issuer (rN > 0, high finality), the
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externality reverses and the market overprovides. The correcting charge is proportional to
the same net-curvature margin MF that measures distance to a fold, so its magnitude grows
as the branch approaches the fold.

Internet Appendix Theorem IA.3 makes this exact. On a robust domain, depth never
changes the tilt’s direction, and a capacity charge with slope ΩB rN/(dMF )—the social–
private wedge—implements the planner’s depth choice on a stable branch, with under- and
overprovision switching at the unique finality νA where the tilt crosses zero; a tighter restriction
lowers that switching point under a stated drift condition, so restriction and capacity policy
interact. Approaching a generic fold, net curvature vanishes at the square-root rate and
the implementing charge diverges like |ν − νf |−1/2: no bounded fee schedule implements
the planner uniformly near the fold, none contingent only on (ν, d) can price two coexisting
branches at once, and the design problem passes to architectural instruments, including
finality caps and netting.

D. Robust Finality

The access contract trades the real resource costs of netting against the recovery pressure
generated by finality. Netting (lower ν) consumes settlement credit through collateral carry
and uncovered-exposure cost, summarized by ζN , while finality (higher ν) completes more
pre-stress redemption and raises the haircut. On a fixed-depth domain with the loop gain
bounded away from one, Proposition 3 gives conditions for a unique interior solution.

Fix h > 0, ω ∈ (0, 1), τ , and write d := d(ω) > 0. Admit only architectures with loop
gain at most Λ ∈ (Λ0, 1), that is, ν ∈ [0, ν(ω)] with ν(ω) := min

{
1,

√
(Λ − Λ0)/[βSp d(ω)]

}
,

with the projected fixed point and funding split interior throughout. Then DB(ν) :=
1−Λ0−βSpν

2d > 0, the unique globally stable recovery and quote are σB(ν) = Aω,ν(τ)/DB(ν)
and ρF (ν) := pσB(ν) − i(τ), and with Y (ν) := νρF (ν) and BN(ν) := ωh − d ζN(ν), the
quadratic allocation and settlement tariff give integrated real funding and settlement cost
CR,B

F (ν) = κ0h
2/2 + ωh ζN(ν) + (d/2){Y (ν)2 − ζN(ν)2}, and, under constant value at risk,

the regulator minimizes KB
N(ν) := CR,B

F (ν) + ΥσB(ν) over [0, ν(ω)].

Proposition 3 (Robust interior finality): Suppose ρF (ν) ≥ 0 and qAfA ≥ ρF (ν) +mN(ν)
throughout the robust domain, and the curvature conditions gN ≤ 2cN , BN(ν) > 0, and
gNBN(ν) ≥ dmN(ν)2 hold on [0, ν(ω)]. Then σB is strictly convex and increasing in ν with
σB

ν = βS[J (ν) + νd{ρF (ν) + mN(ν)}]/DB(ν) > 0, the objective KB
N is strictly convex, and
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the robust finality choice νR is unique. It is interior if and only if

Υ βS

1 − Λ0
< cN + gN and dY (ν)Yν(ν) + ΥσB

ν (ν) > mN(ν)BN(ν), (78)

in which case it uniquely solves

mN(νR)BN(νR) = dY (νR)Yν(νR) + ΥσB
ν (νR), Yν = ρF + νpσB

ν . (79)

Full netting is optimal, νR = 0, if and only if ΥβS/(1 − Λ0) ≥ cN + gN ; the cap binds,
νR = ν(ω), if and only if the second inequality in (78) fails. At an interior solution,
dνR/dΥ < 0, and the sign of dνR/dx for settlement costs x ∈ {cN , gN} compares the direct
saving from finality against the endogenous route-substitution and recovery response (exact
threshold in the Internet Appendix). If the cap binds with ν(ω) < 1, the loop-gain constraint
mandates at least 1 − ν(ω) > 0 netting.

The left side of the first-order condition is the marginal settlement-credit saving from one
more unit of finality, weighted by the netting-exposed base; the right side is the marginal
funding-cost and social-recovery pressure that finality creates. Social value at risk therefore
maps monotonically into netting: systems whose resolution is more disruptive should complete
less pre-stress redemption, with full netting exactly when ΥβS/(1 − Λ0) ≥ cN + gN . The
proposition is stated on a domain that caps the loop gain, which is what "robust" means
here: it is the design problem a regulator faces after imposing the stability margin that
Theorem IA.3 shows price instruments cannot deliver near a fold. The settlement-credit
microfoundation and proof are Internet Appendix Proposition IA.1.

X. Conclusion

A yield restriction on stablecoin issuers does not extinguish the demand for remunerated
money; it relocates the promise of liquidity to wrappers whose backing remains a claim on
the restricted issuer. The paper models the connection that the Regulation Q episode lacked:
the route by which the wrapper funds its liquidity, final redemption or outside placement, is
priced by investors who receive the restricted payout and bear junior losses, so both beliefs
and the restriction itself move the funding of settlement. Restricting yield weakens the
issuer exactly when the coverage-scaled funding term ςβSν

2d(ω), built from policy incidence,
recovery exposure, squared finality, and funding depth, exceeds the restriction’s direct relief,
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and the certified full-contract economy shows the condition has content: at full coverage,
funding flight alone flips the policy sign at the stable safe equilibrium, while the multiplicity
that a claim-only model would emphasize comes from the classic routing loop and carries no
policy sign at all.

Each actor in the design problem can act on a specific object. A regulator weighing the
yield restriction should treat the funding market behind the wrapper, not claim migration,
as the decision-relevant margin: the model predicts policy effects at zero migration, and
the statistic that governs the sign is the product of coverage, finality squared, and funding
depth. Coverage cuts both ways. If the marginal investor financing wrapper cash earns the
restricted payout, perimeter tightening enlarges the reversal region and scales the perverse
forcing one for one, holding the issuer-side relief fixed; if that investor’s return is reconstituted
outside the perimeter, the funding channel is small and the restriction works as intended.
Which case obtains is an incidence fact that no public disclosure currently settles, and it is
the single most valuable record a supervisor could obtain. A settlement designer holds the
countermeasure: in the embedded benchmark, netting below the threshold νc makes every
funding design a contraction and shrinks the reversal term without closing either route; in the
certified full contract, lower finality restores the intended policy sign even where multiplicity
persists, so netting disciplines the policy sign more robustly than it disciplines the number of
equilibria. The robust interior finality νR prices the trade-off against real settlement-credit
costs. A supervisor deciding what to collect should prioritize matched tender-to-debit records,
two-sided route quotes, and reward-eligibility terms for perimeter financiers: with exogenous
recovery-news variation these estimate feedback leverage, route tilt, and coverage incidence,
place an architecture in the phase plane, and would turn the quantitative illustration here,
levels, the reserve ladder, and the March 2023 moments, into measurement. Hysteresis
adds a caution for all three: near the fold region, where history pins the equilibrium, price
instruments fail and only architecture moves the outcome.

The mechanism applies to cash-convertible wrappers funded by disposing of backing.
Public data document its scale while leaving the loop gain, the direct relief, and the coverage
incidence unidentified; the March 2023 window contains no yield-policy variation, so the
reversal itself is a certified theoretical possibility at documented scale, not a measured event.
The welfare analysis takes the restriction as given and optimizes the surrounding settlement
architecture. If stablecoin regulation repeats the Regulation Q experiment, its effect on
issuer recovery will be decided in the funding market behind the wrapper, which neither a
claim-only model nor aggregate burn data observe.
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