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Abstract

We develop a New Keynesian model with �nancial frictions in which corporate capital struc-
ture shapes static and dynamic monetary policy tradeo�s through the supply side. Ex post,
when inherited leverage is high, monetary tightening contracts not only demand but also
supply by tightening �rms’ �nancial constraints. As a result, the Phillips curve is highly
non-linear and state-dependent, and the “natural rate” Rn ensuring price stability increases
with corporate leverage. Yet the tradeo� between in�ation targeting and tightening sup-
ply constraints implies that the optimal ex-post policy is to set a rate Ropt < Rn that can
decrease with leverage. Ex ante, �rms’ market-timing incentives lead them to increase lever-
age when rates are low, which creates an intertemporal tradeo�: monetary easing supports
current demand at the cost of weakening future supply, which makes accommodation par-
tially self-defeating. In low-rate environments, optimal policy features a prudential motive
for leaning against leverage even when the divine coincidence holds in the current period,
that is, Ropt > Rn . We �nd evidence consistent with both channels: monetary tightening is
followed by lower leverage, and sectors with higher inherited leverage experience a stronger
in�ation response and larger decline in capacity utilization following rate hikes.
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1 Introduction

Recent economic events, including the Global Financial Crisis of 2008, the COVID-19 pandemic,
and the subsequent in�ationary pressures, have highlighted signi�cant gaps in our understanding
of the intricate relationship between monetary policy, �nancial markets, and the real economy.
One crucial aspect that standard models often overlook is the role of corporate capital structure
and �nancial constraints in shaping central banks’ ability to respond to macroeconomic shocks.
We �ll this gap by exploring how corporate �nancial choices can constrain conventional mone-
tary policy and alter its transmission mechanisms.

We use the term “�nancial dominance” to refer to situations in which inherited corporate
balance-sheet conditions limit the central bank’s ability to achieve its macroeconomic objectives.
Unlike �scal dominance, where the constraint stems from government debt and typically requires
assuming the central bank internalizes public solvency, �nancial dominance operates through the
standard in�ation-output tradeo�: corporate leverage directly a�ects natural output and there-
fore the Phillips curve faced by policymakers.

Our analysis identi�es two distinct channels through which corporate leverage constrains
monetary policy, with two corresponding policy implications. First, ex post, outstanding corpo-
rate debt makes aggregate supply sensitive to the policy rate. When inherited leverage is high,
monetary tightening forces �nancially constrained �rms to scale down production, contracting
supply alongside demand. A higher rate is required to restore price stability after in�ationary
shocks, and the Phillips curve becomes kinked in a way that depends on the inherited balance-
sheet state. The optimal policy therefore faces a static tradeo� between standard New Keynesian
objectives (closing the output gap and eliminating price dispersion) and avoiding the additional
supply contraction caused by tighter �nancial constraints. This generates an endogenous toler-
ance for in�ation that grows with debt: in high-leverage states, the in�ation-targeting rate rises
with outstanding leverage, but the welfare-optimal rate can fall.

Second, ex ante, monetary policy a�ects �rms’ capital structure choices through a market-
timing motive. When monetary easing disproportionately lowers the cost of debt relative to
equity, �rms optimally increase leverage, which tightens future supply constraints. This makes
future natural output a function of current policy, creating a new intertemporal tradeo� even in
environments where a static analysis would suggest a divine coincidence. Optimal policy there-
fore features a prudential motive to lean against leverage creation: absent targeted macropruden-
tial tools, the planner accepts more contemporaneous slack to preserve future supply capacity.

To explore these ideas, we develop a tractable New Keynesian model with �nancial frictions
that captures rich interactions between monetary policy, �rms’ capital structure decisions, and
macroeconomic outcomes. We introduce two novel ingredients that are crucial for understanding
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the concept of �nancial dominance. First, �rms face limited pledgeability at the production stage:
at the outset of the production period they cannot credibly issue claims backed by operating cash
�ows, so short-run production expenditures must be �nanced by debt backed by pledgeable as-
sets. Second, �rms can choose at the investment stage between external debt and more expensive
external equity, creating a market-timing motive driven by the relative cost of debt and equity.

We then show that the Phillips curve becomes “kinked” when �rms are highly levered: at
low interest rates, �rms have su�cient pledgeable income left (or their assets have a su�cient
collateral value) to produce at full scale, but high interest rates force indebted �rms to scale
down production in response to binding �nancial constraints. The kinked Phillips curve leads to
our �rst notion of �nancial dominance: outstanding corporate debt worsens the central bank’s
in�ation-output tradeo� and ampli�es the costs of in�ationary pressures arising from positive
demand shocks or negative supply shocks. When �rms are indebted, the “divine coincidence”
breaks down and it becomes impossible to stabilize both output and in�ation. Maintaining out-
put at its potential comes at the cost of high in�ation, while taming in�ation following positive
demand shocks (e.g., �scal stimulus) requires a severe contraction in output. In our model, rate
hikes remain contractionary, as their impact on aggregate demand still dominates their impact
on aggregate supply; but we show that a larger outstanding corporate debt burden implies that a
higher policy rate—and thus a more severe contraction in output—are required to close the output
gap and maintain price stability. Since the state of corporate balance sheets is in part determined
by past interest rates, the shape of the Phillips curve and the resulting in�ation-output trade-o�
faced by the central bank depend on the path of prior interest rates.

Our second notion of �nancial dominance highlights that monetary easing, for instance aimed
at stimulating the economy following negative demand shocks, can lead to a “leverage boom” that
weakens the current expansionary e�ects and constrains future policy options. Monetary eas-
ing today sows the seeds for future �nancial constraints, as low rates induce a rise in corporate
leverage with the potential for indebted supply in the future. This reduces the e�ectiveness of
monetary policy in stimulating output, because the anticipation of future �nancial distress under-
mines the current response of aggregate demand to interest rates (through standard intertemporal
substitution or wealth e�ects). As a result, in response to large negative demand shocks, the cen-
tral bank needs to ease policy more aggressively than in standard models to achieve the same
output stabilization. However, this comes at the cost of a lower future productive capacity. The
central bank’s dilemma is between cutting rates aggressively at the cost of a slower recovery, and
restricting easing to prevent aggregate supply from becoming indebted.

Section 5 provides reduced-form evidence consistent with both mechanisms. Using �rm-
level local projections around high-frequency monetary policy surprises, we �nd that monetary
tightening is followed by lower leverage. Using sectoral data, we �nd that sectors with higher
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inherited leverage exhibit a stronger in�ation response and a larger decline in capacity utilization
after tightening.

These �ndings have important implications for our understanding of historical episodes and
current policy challenges. For instance, our model can help explain how the prolonged period
of low interest rates and high corporate leverage following the Global Financial Crisis made the
subsequent normalization of monetary policy so challenging for many central banks. Moreover,
our results speak to the more recent debate on the appropriate monetary policy response to supply
chain disruptions and in�ationary pressures in the wake of the COVID-19 pandemic. The model
suggests that the severity of the policy tradeo� was shaped by leverage accumulated during the
preceding easing cycle.

Related literature

Our work builds on the extensive literature on the macroeconomic implications of �nancial fric-
tions, pioneered by Bernanke and Gertler (1989) and Kiyotaki and Moore (1997). This work, fur-
ther developed by Bernanke, Gertler and Gilchrist (1999), emphasizes how �rms’ balance sheet
conditions can amplify and propagate macroeconomic shocks. While these seminal papers fo-
cus on how net worth a�ects �rms’ ability to borrow, our model introduces a novel mechanism
whereby �rms choose between di�erent forms of external �nance and past capital structure deci-
sions directly constrain their current production capacity. The distinction matters for the central
bank’s problem: under the �nancial accelerator, tighter �nancial conditions amplify demand con-
tractions, typically reducing both output and in�ation in the same direction. In our model, tighter
�nancial constraints contract supply and worsen the in�ation-output tradeo�.

Our work is also closely related to the literature on the “cost channel” or “working capital
channel” of monetary policy, as developed by Barth and Ramey (2001), Christiano, Eichenbaum
and Evans (2005), and Ravenna and Walsh (2006). These papers highlight how interest rates
directly a�ect �rms’ costs when they need to borrow to �nance inputs (often focusing on wages)
before production, but feature no interaction between long-term debt �nancing investment and
the short-term working capital loans. Our model builds on this insight but di�ers in three key
respects. First, the supply-side e�ect of policy in our framework is state-dependent rather than
permanent: it is inactive when inherited leverage is low, and becomes stronger as outstanding
debt rises, whereas in standard working-capital models the policy rate enters marginal cost at all
levels.1 Second, this state-dependence has a sharp normative implication. Because the distortion
arises only once tightening pushes the economy into the constrained region, the central bank

1Jermann and Quadrini (2012) also model �rms facing a �nancial constraint that jointly limits debt contracted at
di�erent periods (intertemporal long-term debt and interest-free intraperiod working capital loans). In our model,
�nancial dominance arises because new borrowing is not interest-free but subject to the new policy rate.
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may decide to optimally shut down supply-side e�ects and tolerate some in�ation instead. Third,
our model features not only state-dependence but also path-dependence: current monetary policy
a�ects future supply-side sensitivity through its e�ect on �rms’ capital structure choices.

We also contribute to the literature on corporate �nance and monetary policy. In Graham
and Harvey (2001)’s in�uential survey, �rms report that the level of interest rates is an impor-
tant driver of �rms’ decision to issue debt. Firms try to time the market by issuing debt when
they believe interest rates are particularly low, and by issuing more short-term debt when short-
term rates are low relative to long-term rates. This parallels the market timing theory of capital
structure driven by �uctuations in asset prices (e.g., Baker and Wurgler, 2002; Ma, 2019). Baker,
Greenwood and Wurgler (2003) and Greenwood, Hanson and Stein (2010) provide evidence that
corporate debt maturity responds to movements in the yield curve, connecting these �ndings to
�scal policy and the maturity of government debt. Our model formalizes the macroeconomic and
dynamic consequences of this market-timing motive, and focuses on implications for monetary
policy.

Our paper also relates to the extensive literature on the nexus between monetary policy and
�nancial intermediaries. Adrian and Shin (2010), Borio and Zhu (2012), Farhi and Tirole (2012)
and Brunnermeier (2016) focus on how low interest rates, or the anticipation thereof, may induce
excessive risk-taking by �nancial intermediaries causing future �nancial instability. Caballero
and Simsek (2019) study prudential monetary policy in a model with asset-price booms and im-
perfect macroprudential policy. Our prudential motive operates through future aggregate supply,
rather than through asset price crashes or an explicit �nancial stability objective. We argue, us-
ing a framework closer to the canonical New Keynesian analysis of monetary policy, that low
rates can lead to higher corporate leverage and worsen the future in�ation-output tradeo� and
monetary policy e�ectiveness. Another strand of the literature focuses on various manifesta-
tions of the “bank lending channel” describing how bank credit supply responds to monetary
policy (Bernanke and Blinder, 1988; Kashyap and Stein, 2000; Drechsler et al., 2017). In particular,
Drechsler, Savov and Schnabl (2022) argue that tight monetary policy in the 1970s combined with
a regulatory cap on deposit rates (Regulation Q) led to stark deposit out�ows and credit crunches,
ultimately hurting aggregate supply.2

Recent work has emphasized the path-dependent e�ects of monetary policy operating through
the household sector. Berger, Vavra, Milbradt and Tourre (2021) and Eichenbaum, Rebelo and
Wong (2022) highlight how past interest rate decisions a�ect current policy e�ectiveness through
mortgage re�nancing incentives: a given rate cut is less expansionary if a large share of mort-
gages have already been re�nanced in response to recent cuts. McKay and Wieland (2021) show

2Our baseline model abstracts from �nancial intermediaries. In Section A.6 we extend our framework to incor-
porate bank-driven credit supply shocks.
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that monetary policy has “limited ammunition” because any past durable purchases induced by
monetary easing crowd out future durable consumption. Mian, Straub and Su� (2021) emphasize
the key role of household balance sheets and show that aggregate demand can become “indebted”
in response to low rates in a model when borrowers and savers have di�erent marginal propen-
sities to consume. High household debt then dampens the e�ect of future rate cuts on aggregate
consumption. Our paper complements this literature by focusing on corporate balance sheets,
showing how past interest rates a�ect future policy space through their impact on �rms’ “in-
debted supply”.3 The two mechanisms create distinct problems for the central bank: indebted
demand undermines the potency of future easing, while indebted supply raises the cost of future
tightening.

Abadi, Brunnermeier and Koby (2023) de�ne a “reversal rate” below which further cuts in
the policy rate reduce bank pro�tability enough to tighten credit supply, so additional easing
becomes contractionary; see also Ulate (2021), Eggertsson et al. (2023) and Wang (2025). Our
model features a market-timing threshold RMT below which further easing strengthens �rms’
incentives to lever up, which tightens future supply constraints and makes easing partially self-
defeating over time. The mechanisms operate through di�erent assets (cash and bank deposits
in the banking literature, corporate debt and equity in our case), but both identify diminishing
returns to accommodation at low interest rates.

Finally, our work contributes to the literature on how �rm heterogeneity a�ects monetary
policy transmission. Ottonello and Winberry (2020) study how �rms’ leverage and credit risk
a�ect their investment response to monetary shocks, while Jeenas (2024) emphasizes the role
of corporate liquidity. Our model di�ers by focusing on how leverage a�ects �rms’ production
decisions rather than just investment, and by examining the implications of these dynamic e�ects
for monetary policy. Cloyne, Ferreira, Froemel and Surico (2023) document a strong impact of
monetary policy on young �rms’ investment working through collateral values, consistent with
our model’s mechanism.4

Roadmap of the analysis. The remainder of the paper is organized as follows. Section 2
presents our baseline model of production and capital structure decisions in the presence of �-
nancial frictions. We then proceed in two steps that correspond to two notions of �nancial dom-
inance. Section 3 takes outstanding corporate debt as given and studies the ex-post channel:
when leverage is high, tightening can contract supply alongside demand, which creates a kinked

3Jiménez, Kuvshinov, Peydró and Richter (2023) study the interaction between monetary policy paths and �-
nancial instability using international historical data. They �nd that rate cuts lead to credit booms that leave the
banking sector vulnerable to future rate hikes. This pattern is consistent with our mechanism, although we focus on
the capital structure of non�nancial �rms.

4More broadly, Chaney, Sraer and Thesmar (2012) show how real estate prices a�ect corporate investment
through a collateral channel.
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Phillips curve and a policy tradeo� between price stability and tighter �nancial constraints. Sec-
tion 4 endogenizes leverage to study the ex-ante channel: easing can induce market-timing that
increases leverage and thereby weakens future supply, which gives monetary policy a prudential
motive to lean against leverage in low-rate environments, even when full stabilization is possible
and the divine coincidence holds in the current period. Section 5 presents evidence consistent
with both channels.

2 Model

This section introduces our model of production and capital structure decisions of �rms in the
presence of two �nancial frictions: limited pledgeability of cash �ows, and di�erences in the
expected returns on di�erent claims in the capital structure that generate a market-timing motive.

These �nancial frictions lead to the following central tradeo� regarding capital structure.
Each �rm must fund an initial investment outlay and a subsequent expenditure that determines
its production capacity. The former can be funded with debt and more expensive equity, while
the latter can only be funded with debt. Firms thus face a tradeo� between minimizing the cost
of initial investment with a high initial leverage, and sparing borrowing capacity to produce at
maximal scale at t + 1.

Preferences. The economy is populated by a representative household with preferences over
streams of consumption and labor {Ct ,Nt }t≥0∑

t

βt (logCt − χNt ) , (1)

where β ∈ (0, 1) and χ > 0.5 Throughout the analysis of date-0 demand shocks, we allow for
a transitory shock to the discount factor between periods 0 and 1. Speci�cally, we replace the
constant β with a sequence {β0, β, β, . . .}. A fall in β0 relative to β represents a positive demand
shock (households become more impatient to consume at date 0), while a rise in β0 represents a
negative demand shock.

The �nal consumption good combines a continuum of varieties indexed by i ∈ [0, 1] according
to a constant elasticity of substitution (CES) aggregator

Ct =

(∫ 1

0
C1−1/ϵ
i,t di

) ϵ
ϵ−1

, (2)

5We assume a unit elasticity of intertemporal substitution to simplify expressions but it is straightforward to
allow for more general CRRA preferences, cf. Appendix A.9.
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t t + 1 t + 2 t + 3

Firm issues debt
`i,tK and equity,
invests K

Firm borrows and reinvests
γxi,t+1K ,
hires labor and produces,
repays equity holders

Firm repays
all its debt

Firm issues debt
`i,t+1K and equity,
invests K

Firm borrows and reinvests
γxi,t+2K ,
hires labor and produces,
repays equity holders

Firm repays
all its debt

Figure 1: Timing of investment and production for �rms born at t and t + 1.

where Ci,t is the consumption of variety i and ϵ > 1 is the elasticity of substitution between
varieties.

Production technology. There are overlapping generations of �rms present for three periods,
as depicted in Figure 1. Each variety i ∈ [0, 1] is produced at date t + 1 by a �rm set up at the
previous date t as follows. Entry entails an initial real investment outlay K > 0 at date t . At date
t + 1, the �rm chooses a continuation scale xi,t+1 ∈ [0, 1] which requires spending an additional
amount γi,t+1xi,t+1K before generating any operating income. The expenditure shocks γi,t+1 ≥ 0
are i.i.d. across �rms, distributed according to a c.d.f. Γ(·). To simplify the exposition, in the
main text we focus on the case of a degenerate distribution, with γi,t+1 = γ for all �rms, i.e., a
deterministic expenditure need. We discuss below how our results extend to the more realistic
case of a stochastic γ .

Our model of liquidity shocks is in the spirit of Holmström and Tirole (1998). The expenditure
shocks are most naturally interpreted as working through the cost of inputs necessary to produc-
tion (e.g., materials, energy, or inventories) or a productivity shortfall (e.g., failing projects). A
higher need γ means that more funds are required to produce a given amount at t + 1. If the �rm
is unable to �nance a su�cient amount from investors, it needs to reduce its continuation scale
xi,t+1.

Given a continuation scale xi,t+1, the �rm can hire Ni,t+1 units of labor to produce

Yi,t+1 = Axνi,t+1K
αN 1−α

i,t+1

units of its variety, where A > 0 is the total factor productivity and α,ν ∈ (0, 1). When xi,t+1 < 1,
the �rm scales down relative to its full capacity. For clarity, we assume that the labor hiring
decision is not subject to �nancial constraints, unlike in the “cost channel” literature.

Finally, at date t + 2, the �rm generates a �nal real cash �ow worth K units of the �nal
good before exiting. One simple interpretation is that K is an initial capital investment (e.g., land
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or real estate as in Kiyotaki and Moore 1997) that does not depreciate and can be resold after
production; alternatively, K can be viewed as a cash �ow that is not subject to any informational
friction and is thus fully pledgeable to outside investors. For simplicity, we �x the initial scale K
and thus abstract from the impact of monetary policy on investment which is the focus of a large
literature (e.g., Bernanke et al. 1999, Ottonello and Winberry 2020).

Throughout the paper, we assume that parameters are such that productivity A is su�ciently
high that �rms always �nd it pro�table to enter, and always seek to maximize their continuation
scale xi,t at date t subject to their �nancial constraints.

The expenditure γi,t+1xt+1K is not produced by the same �nancially constrained �rms, but
takes the form of a di�erent good, e.g., an input produced by competitive “wholesalers” as in
the working capital literature (Christiano, Eichenbaum and Evans, 2005). As a result, a lower
continuation scale xt+1 induced by binding �nancial constraints will act as a pure supply shock,
that is, a contraction in the productive capacity but not in the demand for each variety’s output. In
Section A.5, we relax this assumption so that a share of the reinvestment γi,t+1xt+1K is produced
by sticky-price �rms. In that case, a lower xt+1 acts simultaneously as a negative supply shock
and a negative demand shock.

Financial frictions. Each �rm is owned by a single household who is a residual claimant on
its cash �ows but with negligible resources relative to the needs of the �rm. Therefore, �rms need
to raise external funds to fund their initial investment and subsequent expenditures. They do so
subject to the following �nancial frictions:

1. Firms can seamlessly pledge their terminal cash �ows K . Households discount the claims
backed by K using the interest rates Rt between t and t + 1 and Rt+1 between t + 1 and t + 2
given by their Euler equations over these periods.

2. Firms cannot pledge at the outset of date t + 1 their date-t + 1 operating pro�ts. They can
only issue claims against these pro�ts at date t . Households discount these claims between
t and t + 1 at a rate RE

t ≥ Rt .

The claims backed by the terminal cash �owK admit a natural interpretation as debt-like securities—
including secured debt, senior unsecured debt with anti-dilution covenants, and short-term debt
that can be rolled over (Smith and Warner, 1979; Donaldson et al., 2022). The claims backed by
all or part of the pro�ts can be naturally interpreted as equity-like claims, encompassing not only
traditional equity but also junior or mezzanine debt claims, or more generally claims backed by
informationally sensitive cash �ows. We will see that �rms will issue claims backed by their op-
erational pro�ts only after having fully pledged their terminal cash �ow K , and so in this sense
they will follow the pecking order dating back to Myers and Majluf (1984).

9



In sum, �rms can issue perfectly liquid debt at any time but cannot use their entire cash �ows
to back it. Their operating pro�ts can back equity claims that can only be sold at the outset and
command a higher return. This captures that equity is a less liquid form of external �nance than
debt. As a result, �rms can use their debt capacity early on to lower the potential cost of their
initial investment K , but this comes at the cost of restricting future continuation by limiting their
ability to �nance the expenditure γK .

We denote `t ∈ [0, 1] �rms’ initial leverage, so that �rms fund their total investment K by
raising `tK in debt and (1 − `t )K in equity.

Microfoundations. In the Appendix, we o�er microfoundations for both the assumption
that a date-t �rm cannot issue equity at date t + 1 and the assumption that it can only do so at
a cost (relative to issuing debt) at date t . In Appendix A.8, we model the impossibility for date-
t �rms to pledge operational cash �ows at the outset of date t + 1 as resulting from a lemons
problem. In this extension, some �rms privately observe that they are unable to produce at date
t + 1, while productive �rms have no credible way to signal their quality to investors at this
point. When seeking to issue claims against their operational cash �ows, they are mimicked
by the unproductive ones, and so they must face a prohibitive adverse-selection discount that
makes the issuance unpro�table. Alternatively, the lumpy issuance concentrated at date t can be
thought of as stemming from �xed costs of equity issuance as in Hennessy and Whited (2007)
and Bolton, Chen and Wang (2011), or infrequent access to equity markets as in, e.g., Hugonnier,
Malamud and Morellec (2014) and Hartman-Glaser, Mayer and Milbradt (2022). In Appendix A.7,
we microfound the (risk-adjusted) date-t debt-equity wedge RE

t /Rt ≥ 1 in various ways, discussed
in detail in Section 4.

Nominal rigidities. Prices are set one period in advance, and can only be revised for a fraction
of the �rms.

When �rms are �rst set up at date t , they quote a price P̄t for their date-t + 1 output at date
t . At date t + 1, after observing any aggregate shock and choosing the continuation scale xi,t+1,
they get to set a new price P∗t+1with probability λ. Therefore, the aggregate price level follows

P1−ϵ
t+1 = λ(P

∗
t+1)

1−ϵ + (1 − λ)P̄1−ϵ
t .

Firms with sticky prices accommodate the demand they receive.
Under perfect foresight, the price set in advance by �rms born at date t equals the ex-post

optimal �exible price, P̄t = P∗t+1. As a result, in this formulation, nominal rigidities will only be
relevant at t = 0 when unanticipated shocks (to fundamentals or to monetary policy) occur.
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Monetary policy. The central bank sets a nominal interest rate at t = 0. Given the nominal
rigidities, for any real rate R0 there is a nominal interest rate such that the equilibrium real rate
is equal to R0. Thus, it is without loss of generality to assume that the central bank controls the
real rate R0 directly.

Equilibrium. The household side is standard. We assume complete risk sharing between the
households who own a �rm and those who don’t, so that all households share the same consump-
tion level Ct , which follows the standard Euler equation:

C0 =
C1

β0R0
, Ct =

Ct+1

βRt
for t ≥ 1. (3)

In each period, optimal labor supply yields

Wt

Pt
= χCt (4)

whereWt is the nominal wage and Pt is the aggregate price level.
Given prices

{
Pj,t

}
j∈[0,1], the CES aggregator (2) implies a standard isoelastic demand for each

variety i:

Ci,t = Ct

(
Pi,t
Pt

)−ϵ
where Pt is the price index satisfying Pt =

(∫ 1
0 P1−ϵ

j,t dj
) 1

1−ϵ .
Given the initial outstanding debt F−1 = R−1`−1, an equilibrium corresponds to sequences of

allocations and prices {
Ct ,Yt , `t ,Nt ,Wt , Pt ,Rt ,R

E
t

}
t≥0

such that households optimize, i.e., (3)-(4) hold, �rms optimize, and markets clear Yt = Ct .

3 Indebted Supply

This section studies the ex-post monetary policy problem taking inherited corporate leverage as
predetermined. The key mechanism is “indebted supply”: outstanding liabilities reduce �rms’
remaining debt capacity, and a monetary tightening can force �rms to operate at a lower contin-
uation scale. With nominal rigidities, this sensitivity of aggregate supply to the policy rate a�ects
the in�ation-output tradeo� faced by the central bank.

We proceed in three steps. First, we derive �rms’ pricing decisions conditional on a contin-
uation scale. Second, we characterize the continuation scale implied by the inherited leverage
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and the current policy rate. Third, we combine these elements to obtain the Phillips curve and
solve for the ex-post optimal policy. Section 4 then endogenizes leverage and introduces the
intertemporal channel operating through market timing.

3.1 Ex-post equilibrium

Firms’ pricing. Given a continuation scale xi,t and aggregate variables (Pt ,Wt ,Yt ), a �rm i born
at t − 1 that can reset its price at t chooses P∗i,t to maximize its real pro�ts Πi,t :

Πi,t =
Pi,tYi,t − (1 − τ )WtNi,t

Pt
,

where τ is a labor subsidy (�nanced lump-sum) commonly used in New Keynesian models to
o�set the steady-state monopoly distortion. In this notation, Πi,t does not include the expenditure
γxi,tK , which is sunk at the time the �rm sets its price. Thus at the end of period t the resources
left in the �rm (i.e., revenues net of all expenditures) are equal to Πi,t − γxi,tK .

The optimal reset price follows from standard monopolistic competition with decreasing re-
turns to scale:

Lemma 1 (Optimal pricing). Letϕ = 1/(1+(ϵ−1)α) ∈ [0, 1]. The optimal relative pricep∗i,t = P∗i,t/Pt

of a �rm with continuation scale xi,t is

p∗i,t =

[(
(1 − τ )

ϵ

ϵ − 1

) (1−α) ( Yt

xνi,tȲ

)]ϕ
, (5)

where

Ȳ = AKα

(
1 − α
χ

)1−α
. (6)

Equation (5) shows the standard characterization of the optimal price set at a markup over
marginal cost. The only part that is speci�c to our model is that a lower continuation scale xi,t

acts as an increase in marginal cost.6 This is what will create a link between corporate �nancial
structure and in�ation.

We refer to Ȳ as potential output; this is the �rst-best level of output, that would prevail if all
�rms continued at full scale xt = 1. We follow the standard New Keynesian literature and set

6In the baseline model, tighter monetary policy raises prices in �nancially constrained �rms because it raises
their marginal cost. An alternative and complementary interpretation, emphasized in the literature studying the
“missing disin�ation” during the Great Recession (Gilchrist, Schoenle, Sim and Zakrajsek, 2017), is that constrained
�rms may increase markups to generate liquidity at the cost of depleting their customer base. Empirically, both
mechanisms may coexist, and focusing on marginal cost provides a parsimonious su�cient mechanism.
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τ = 1/ϵ to o�set the steady-state monopoly distortion. This mostly simpli�es expressions and
the welfare analysis in Section 3.2.

Natural output. Under �exible prices (λ = 1), the left-hand side of (5) always equals Pt , as the
price level aggregates the optimal price of each �rm and �rms are symmetric. Moreover all �rms
choose the same continuation scale xi,t = xt . We denote the equilibrium output under �exible
prices, or natural output, Yn

t . It satis�es

Yn
t = xνt Ȳ .

When the date-t �nancial constraint is binding, natural output Yn
t can fall strictly below Ȳ .

We now derive the economy’s natural output (i.e., aggregate supply) as a function of out-
standing leverage. The interim expenditure need at date t can only be �nanced by borrowing
against the date-t + 1 cash �ow K . It cannot be �nanced by issuing new equity against the ex-
pected date-t cash �ow. Hence, at date t the �rm can continue at full scale xi,t = 1 if and only if its
remaining pledgeable income can cover the maximal expenditure need γK . Otherwise, the �rm
is constrained.This implies that the optimal continuation scale xi,t (whether the �rm can adjust
its price or not) can be written as

xi,t = min
{
1;

1
γ

[
1
Rt
− Fi,t−1

]}
, (7)

which decreases with the new interest rateRt and with outstanding debt per unit of capital Fi,t−1 =

Rt−1`i,t−1.7

The following result characterizes natural output Yn
t and the Phillips curve that relates equi-

librium output Yt to the aggregate price level Pt under nominal rigidities:

Proposition 1 (Indebted supply, interest rates, and the Phillips curve). Fix outstanding debt Ft−1 =

Rt−1`t−1 and the interest rate Rt .

1. Natural output: Natural output is
Yn
t = xνt Ȳ

where the equilibrium continuation scale at t is

xt = min
{
1,

1
γ

(
1
Rt
− Ft−1

)}
.

7Throughout, we focus on parameter regions such that 1/Rt > Fi ,t−1, so �rms continue operating rather than
shutting down.
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De�ne the indebted-supply threshold

R̄(Ft−1) =
1

γ + Ft−1
. (8)

• If Rt ≤ R̄(Ft−1), the �nancial constraint does not bind, xt = 1, and Yn
t = Ȳ .

• If Rt > R̄(Ft−1), the constraint binds, xt is below 1 and strictly decreasing in Rt , and
Yn
t < Ȳ .

Moreover, R̄(Ft−1) is strictly decreasing in Ft−1: higher inherited debt makes aggregate supply
more vulnerable to tightening.

2. Inflation: The aggregate price level Pt follows

Pt

P̄t−1
=

©­­«
1 − λxνϕ(ϵ−1)

t

(
Ȳ
Yt

)ϕ(ϵ−1)

1 − λ
ª®®¬

1
ϵ−1

. (9)

Therefore, the in�ation-output tradeo� faced by the central bank is kinked at the threshold
R̄(Ft−1), and the location of this kink shifts with the inherited debt Ft−1.

A higher outstanding debt face value Ft−1 encumbers more of the �rm’s pledgeable assets,
leaving less collateral to back new borrowing. This lowers the interest rate threshold R̄(Ft−1)

at which �nancial constraints begin to bind at t , making the supply side more vulnerable to
monetary tightening. We refer to R̄(Ft−1) as the indebted-supply threshold: it is the highest policy
rate at which �rms’ remaining pledgeable income, net of outstanding debt obligations, can �nance
production at full scale.

The direct interpretation is that a higher interest rate Rt tightens �rms’ �nancial constraints
by lowering the collateral value K/Rt and by increasing the debt burden that needs to be covered
by K at t + 1, consistent with standard models of the �nancial e�ects of monetary policy (Farhi
and Tirole, 2012) and empirical evidence (Cloyne, Ferreira, Froemel and Surico, 2023).8

State- and shock-dependence of the Phillips curve. Part 2 of Proposition 1 draws implica-
tions for the relation between in�ation and output. Equation (9) can be interpreted as a Phillips

8The baseline contract allows current policy Rt to a�ect continuation both through collateral values and through
repricing of inherited debt. In Appendix A.3, we show that shutting o� repricing by making the initial debt long-
term �xed-rate preserves the collateral value channel and hence the indebted supply mechanism and the associated
wedge between optimal and natural rates studied in Section 3.2. In practice, corporate debt is a mix of �oating- rate
debt (loans from banks and rising non-bank �nancial institutions such as private credit lenders) and �xed-rate debt
(corporate bonds).
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Ȳ

Yd
0 (R0)

Y s
0 (R0)

Figure 2: Aggregate demand Yd
0 and aggregate supply Y s

0 as functions of R0. The dotted line
corresponds to the frictionless New Keynesian model (ν = 0).

curve that maps measures of economic activity to in�ation. In the absence of binding �nancial
frictions, we have xt = 1 in (9), corresponding to the usual Phillips curve that gives in�ation as
an increasing function of the output gap Yt/Ȳ , i.e., the ratio between actual and potential output.
With binding �nancial frictions that lead to xt < 1, the measure of economic activity relevant for
in�ation depends on both the standard output gap due to excess demand, and on a “supply gap”
captured by the term x

νϕ(ϵ−1)
t . A lower continuation scale xt increases �rms’ marginal costs and

thus the prices charged by resetting �rms.
The shape of the Phillips curve is not only state-dependent through the state variable F that

a�ects the locus of the kink, but also shock-dependent in the sense that shifts in demand caused
by interest rates do not have the same e�ect as shifts in demand caused by, e.g., �scal stimulus.
Interest rates play a special role because they tighten indebted �rms’ supply constraints. Empiri-
cal estimates that pool across leverage regimes could therefore generate apparent instability over
time, and conditional Phillips curves traced out using monetary policy variation need not match
those traced out using other demand shifters.

A large literature (with recent examples motivated by the post-pandemic in�ation surge, e.g.,
Benigno and Eggertsson 2024, Fornaro 2024) studies kinked or “slanted” Phillips curves wherein
the price level or in�ation is a highly non-linear function of output Y . In these models, the kink
arises from broad supply constraints or the nature of nominal rigidities, and the relationship
does not depend on the particular source of variation in aggregate demand. For instance, in
the presence of downward nominal wage rigidities (as in, e.g., Schmitt-Grohé and Uribe, 2016;
Guerrieri et al., 2021), there is little disin�ation or de�ation in a recession yet in�ation can increase
sharply in a boom, but this asymmetry is independent of past monetary policy and of the type of
demand shock.
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Y0

P0/P−1

Ȳ

Low F−1 / frictionless NK

Steady state F−1

Higher F−1

Figure 3: Kinked Phillips curve: P0(Y0) when Y0 is shifted by movements in R0. For R0 > R̄(F−1),
binding �nancial constraints make the Phillips curve �atter than in the frictionless model. The
position of the kink depends on outstanding debt F−1.

Graphical representation. Figure 2 illustrates how in�ation depends on the interest rate R0

by plotting aggregate demand, denoted Yd
0 , and aggregate supply (i.e., natural output), denoted

Y s
0 and equal to xν0Ȳ .9 Raising R0 contracts demand but can also reduce x0 and hence natural

output when outstanding debt is high. Equilibrium output Y0 is demand-determined, given by
Yd

0 , while in�ation increases with the gap between Yd
0 and Y s

0 according to (9). If Yd
0 > Y s

0 there is
in�ation while if Yd

0 < Y s
0 there is de�ation; in�ation is zero if and only if the rate R0 is such that

Yd
0 (R0) = Y

s
0 (R0).10

The dotted line corresponds to the frictionless New Keynesian model (or equivalently ν = 0).
Figure 3 shows the resulting Phillips curve mapping outputY0 to in�ation P0, when movements in
Y0 are due to interest rates R0, again contrasting the solid line implied by our model with the dot-
ted line in the frictionless New Keynesian model. Note that the kink in the Phillips curve, which
depends crucially on the outstanding debt F−1, arises because for low output Y0 < Ȳ (i.e., at high
policy rates R0) the Phillips curve is �atter than without �nancial frictions, and not because the
Phillips curve becomes steeper at high output. Section 5 provides reduced-form evidence consis-
tent with this logic: sectors entering a tightening episode with higher inherited leverage display
both a stronger producer-price in�ation response and a larger decline in capacity utilization.

Remark 1 (Steady state at the kink). In the baseline model with deterministic γ , �rms’ optimal
9In order to �rst focus on supply e�ects, we illustrate aggregate demand Yd

0 =
Y1
β0R0

taking future output Y1 as
given; in Section 4 we show how the shape of Yd

0 also departs from the baseline New Keynesian model once we take
into account how R0 a�ectsY1 through �rms’ leverage choices at t = 0.

10For clarity, we draw aggregate demand and supply as piecewise linear. Non-linearities imply that for su�ciently
large demand shocks the demand and supply curves may not intersect, corresponding to the case β0 < β(F−1) in
Proposition 2.
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capital-structure choices analyzed in Section 4 place the economy at the indebted-supply thresh-
old in steady state. Absent shocks, �rms lever up to the maximal level compatible with full con-
tinuation, so the economy sits near the boundary of the constrained region. Financial dominance
is therefore not merely a crisis phenomenon: even small shocks can push the economy into the
constrained region where monetary tightening contracts supply as well as demand.

Monetary policy response to booms. We now analyze the feasible equilibrium allocations
as a function of shocks and policies. We start from an arbitrary level of the model’s single state
variable F−1, which does not necessarily correspond to the steady state level. In this section, we
conduct the analysis holding date-1 output �xed at Ȳ , that is, �xing x1 = 1; in Section 4, we show
that this holds as long as R0 is above some threshold RMT .

Consider a demand shock in the form of a transitory shock to the discount factor β0. A fall
in β0 corresponds to a positive demand shock, as output increases if monetary policy keeps the
rate R0 constant. An increase in β0 corresponds to a negative demand shock: as is well-known
(Eggertsson and Krugman, 2012; Guerrieri and Lorenzoni, 2017), this can be viewed as a reduced
form for a household deleveraging shock in models focusing on household debt. Without the
supply-side �nancial frictions in our model, the standard policy response is to respond to both
positive and negative demand shocks by simply setting R0 = 1/β0. By the “divine coincidence,”
this allows the central bank to accommodate the demand shock perfectly, stabilizing both output
(at Ȳ ) and in�ation (at zero).11

We now illustrate the �rst side of “�nancial dominance”: higher outstanding debt acts as a
constraint on the central bank’s ability to tame in�ationary pressures. Consider a positive demand
shock, i.e., a fall in β0. As depicted in Figure 4, aggregate demand Yd

0 shifts up at any given rate
R0.

Proposition 2 (Financial dominance in booms). Suppose the initial state is F−1 and consider an
unanticipated shock to households’ date-0 discount factor β0, which then reverts permanently to its
steady-state value β at t = 1.

(i) Divine coincidence: For moderate demand shocks

β0 ≥ 1/R̄(F−1),

11The literature (Eggertsson and Woodford, 2003; Werning, 2011) has studied how large negative demand shocks
may call for such a low rateR0 that the zero lower bound (ZLB) binds, in which case it is impossible to maintainY0 = Ȳ
and a recession and de�ation must ensue due to insu�cient aggregate demand. We abstract away from the ZLB
throughout, and assume that the policy rate is unconstrained. In the frictionless New Keynesian benchmark without
our supply-side �nancial frictions, this means the central bank can always achieve Y0 = Ȳ by setting R0 = 1/β0.
This allows us to show more clearly that even without ZLB constraints, �nancial frictions can make it impossible or
undesirable to stabilize output at Ȳ .
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the central bank can achieve perfect macroeconomic stabilization at all dates Y0 = Y1 = Ȳ ,
x0 = x1 = 1, with zero in�ation, by setting R0 = 1/β0.

(ii) Financial dominance and overheating: For su�ciently large positive demand shocks

β0 < 1/R̄(F−1),

it is impossible to have both Y0 = Ȳ and zero in�ation at t = 0. Setting R0 = 1/β0 achieves
Y0 = Ȳ , but implies positive in�ation.

De�ne

β(F−1) =
(γ
ν

)ν ( F−1

1 − ν

)1−ν
.

• For β0 ∈ [β(F−1), 1/R̄(F−1)), there exists at least one rate R0 that achieves zero in�ation
at t = 0. We denote Rn0(F−1) the lowest such rate. Setting R0 = Rn0(F−1) delivers zero
in�ation at t = 0 at the smallest output cost among in�ation-stabilizing policies, but still
implies a drop in output Y0 < Ȳ .

• For β0 < β(F−1), no choice of R0 can deliver zero in�ation at t = 0.

Proposition 2 isolates three cases. First, if the frictionless stabilization rate 1/β0 lies below
R̄(F−1), then supply-side �nancial constraints do not bind, �rms continue at full scale x0 = 1, and
monetary policy stabilizes both output and in�ation. This case is useful as a benchmark and can
arise when inherited debt is su�ciently low.12

Second, if the positive demand shock is large enough that 1/β0 rises above R̄(F−1), which is
more likely when there is more outstanding corporate debt F−1, then the “divine coincidence”
fails. The date-0 interest rate R0 = 1/β0 that stabilizes output at Y0 = Ȳ necessarily leads to
date-0 in�ation. Conversely, controlling in�ation requires a tighter policy Rn0 > 1/β0 solving

x0(R
n
0)
ν =

1
β0R

n
0
. (10)

The side-e�ect is that this policy implies a drop in output Y0 below Ȳ , as shown in Figure 4.13

Third, if the positive demand shock is even larger, β0 < β(F−1), then no policy can restore
price stability, even if the central bank is willing to accept a decline in output. This infeasibility
arises from the non-linearity of aggregate demand and aggregate supply: aggregate demand is

12In the parameter region emphasized in Section 4, �rms’ steady-state leverage choices place the economy at the
boundary 1/β = R̄(F−1), hence any positive demand shock β0 < β moves the economy into the constrained region.

13In the constrained region, equation (10) can admit two solutions. Throughout, we de�ne Rn0 to be the lower
one. Relative to the higher solution, it restores price stability with a smaller contraction in both the continuation
scale x0 and current output Y0.
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Figure 4: Binding current constraint (x0 < 1) following large positive demand shock β0 <
1/R̄(F−1). Here 1/β0 is the rate ensuring Y0 = Ȳ while Rn0 is the lowest rate ensuring no in�a-
tion.

convex in R0, while aggregate supply is concave in R0 in the constrained region. For a su�ciently
large in�ationary demand shock, aggregate demand lies everywhere above aggregate supply, so
no policy rate can equate the two. This cannot arise in a standard New Keynesian model, where
aggregate supply is independent of R0.

Discussion. Cost-push shocks in the monetary economics literature can arise from markup
shocks (e.g., modeled in reduced form as stemming from a lower elasticity of substitution ϵ be-
tween varieties, cf. Galí 2015), real wage rigidities (Blanchard and Galí, 2007) and asymmetric
shocks in multi-sector models (Guerrieri, Lorenzoni, Straub and Werning, 2021; Rubbo, 2023;
Afrouzi, Bhattarai and Wu, 2024). Our model features endogenous cost-push shocks due to �nan-
cial frictions, closer to the “cost channel” or “working capital channel” of monetary policy (Barth
and Ramey, 2001; Ravenna and Walsh, 2006). In standard working-capital models, marginal cost
depends directly on the policy rate at all levels, so the divine coincidence fails generically. By
contrast, here the rate a�ects supply only after tightening pushes highly levered �rms into the
constrained region. The additional cost-push component therefore depends on how far the policy
rate lies above the leverage-dependent threshold R̄(F−1). This threshold nonlinearity gives rise
to the kinked Phillips curve and, as shown next, to a wedge between the in�ation-targeting rate
and the welfare-optimal rate. Because F−1 is itself shaped by past �nancing choices, the strength
of this supply-side sensitivity is history-dependent, as we formalize in Section 4.
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Baqaee, Farhi and Sangani (2024) show that with heterogeneous �rms and variable (non-CES)
markups, monetary shocks can a�ect aggregate productivity by reallocating resources across
�rms with di�erent productivities. Our model o�ers a complementary supply-side e�ect of mon-
etary policy: �rms are homogeneous and markups are constant under CES demand, so there is no
reallocation-based productivity channel. In Appendix A.11, we show how allowing for hetero-
geneity in �rms’ productivity Ai and outstanding debt Fi,t−1 induces a similar reallocation e�ect
of monetary policy even with CES constant markups. We show that, relative to a representative-
�rm benchmark, aggregate supply is more sensitive to rate shocks by a term proportional to

Cov
(
A
ϕ(ϵ−1)
i , Fi,t−1

)
,

hence heterogeneity ampli�es the sensitivity if more productive �rms are more levered.

3.2 Optimal policy and the welfare costs of corporate leverage

We now show how ex-post optimal monetary policy, taking outstanding debt F−1 as given, trades
o� minimizing the supply-side e�ects of �nancial frictions against the usual New Keynesian dis-
tortions.

We �rst isolate the ex-post constraint imposed by outstanding corporate leverage. Accord-
ingly, we take existing debt F−1 as given and, for now, shut down the dynamic e�ects studied in
Section 4 by assuming x1 = 1 (e.g., because in the relevant range of R0, new �rms choose full
continuation at t = 1). The central bank sets its policy rate R0 to maximize date-0 welfare

W0 = log(C0) − χN0 (11)

subject to the date-0 implementability constraints
C0 =

Ȳ
β0R0

N0 = N
(

Y0(R0)

x0(R0,F−1)ν Ȳ

) (12)

where the function N , described in Appendix A.1, maps the output gap Gt =
Yt
xνt Ȳ

to aggregate
labor demand.

In the standard New Keynesian model without �nancial constraints (so that xt = 1 at all
times), the central bank faces two sources of ine�ciency, both apparent in the aggregate labor
demand (A.1). With sticky prices but no dispersion across �rms (λ = 0), we have ∆ = 1, hence
N(G) = N̄G

1
1−α which can still depart from the �rst-best labor supply N̄ . The output gap term G

captures the standard welfare cost of an overheated economy. In addition, when λ > 0,N(G) also
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captures the labor dispersion (and therefore misallocation, since all �rms have the same marginal
cost) resulting from price stickiness. The “divine coincidence” in the frictionless New Keynesian
model states that (given the correct steady-state labor subsidy τ = 1/ϵ) both ine�ciencies are
shut down when G = 1: when there is no output gap, the Phillips curve (9) implies zero in�ation
and therefore no price dispersion.

Natural rate vs. optimal rate. De�ne the date-0 natural rate Rn0(F−1) as the lowest policy rate
that impliesG0 = 1 and therefore closes the output gap and delivers zero in�ation at t = 0, when
such a rate exists. This requires

x0(R0, F−1) = (β0R0)
−1/ν . (13)

IfR0 ≤ R̄(F−1) ≡ (γ+F−1)
−1, then x0 = 1 and (13) yieldsRn0 = 1/β0 as in the frictionless benchmark.

If instead R0 > R̄(F−1), then x0 = (1/γ )(1/R0 − F−1) and (13) becomes

(β0R0)
−1/ν =

1
γ

( 1
R0
− F−1

)
, (14)

which may have no feasible solution if the right-hand side is too small (i.e., if F−1 is too large). In
such cases, no policy can implement G0 = 1. This shows that the natural rate Rn0 is either inde-
pendent of F−1 at low F−1, or increasing in F−1 at high values of F−1: intuitively, when outstanding
corporate leverage is higher, a higher policy rate is required for price stability.

The optimal rate, denoted R
opt
0 (F−1), however, behaves very di�erently. The central bank sets

R
opt
0 to maximize date-0 welfare (11) subject to (12). It is useful to de�ne the distortion index

M(G) = χN ′(G)G . (15)

Then, any interior optimum satis�es one of these two conditions:

1. Unconstrained region R0 ≤ R̄(F−1): since x0 = 1, we have G0 = 1/(β0R0) and the optimal
policy solves

M(G0) = 1. (16)

2. Constrained region R0 > R̄(F−1): using x0 = (1/γ )(1/R0 − F−1), one can write d logG0
d logR0

=

−1 + ν/(1 − F−1R0). The optimal policy is now characterized by:

M(G0)

(
1 −

ν

1 − R0F−1

)
= 1. (17)

In the frictionless limit γ → 0 (or F−1 → 0), the constrained region disappears and the FOC
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reduces to the standard gap-closure condition G0 = 1.
In the constrained region, (17) shows that the optimal policy balances the standard New Key-

nesian stabilization objective (setting M(G0) = 1) against productivity losses from �nancial fric-
tions, captured by the term ν/(1 − R0F−1). When the supply-side �nancial distortion is su�ciently
strong (i.e., ν or outstanding debt F−1 su�ciently high), the optimal policy is to avoid any ex-post
decline in aggregate supply. Let

Ḡ(F−1) =
1

β0R̄(F−1)
.

The kink is optimal, that is, Ropt0 = R̄(F−1), if the left derivative ofW0 at R̄(F−1) is weakly positive
and the right derivative is weakly negative, i.e.

1 ≤ M(Ḡ(F−1)) and M(Ḡ(F−1))

[
1 − ν

(
1 +

F−1

γ

)]
≤ 1. (18)

Proposition 3 (Ex-post optimal policy with indebted supply). Fix F−1 and a date-0 demand shifter
β0, and assume x1 ≡ 1.

(i) Unconstrained region. If 1/β0 ≤ R̄(F−1) or equivalently F−1 + γ ≤ β0, then:

• the natural rate is Rn0(F−1) = 1/β0;

• the optimal policy sets Ropt0 (F−1) = Rn0(F−1) = 1/β0 as in the frictionless New Keynesian
model.

(ii) Constrained region. If 1/β0 > R̄(F−1) or equivalently F−1 + γ > β0, then:

• the natural rate Rn0(F−1) increases with outstanding debt F−1;

• the optimum is either at the kink Ropt0 = R̄(F−1) or in the constrained region R
opt
0 > R̄(F−1)

solving (17). Under condition (18), the kink is optimal: Ropt0 (F−1) = R̄(F−1) and hence the
optimal policy rate decreases with outstanding debt F−1.

Proposition 3 highlights a sharp form of �nancial dominance: as leverage rises, the in�ation-
targeting rate Rn0 increases while the welfare-optimal rate Ropt0 can decrease. When F−1 is high, a
higher rate is needed to o�set the e�ective cost-push component created by a lower continuation
scale x0. But tightening is also more costly in a highly levered state because it hurts �rms’ debt
capacity when it is already low and therefore reduces aggregate supply. If this supply-side cost
of tightening is large enough, it dominates the welfare costs of overheating and in�ation, and
the planner chooses not to raise rates beyond the kink, instead tolerating the resulting in�ation
rather than pushing the economy deeper into the constrained region.14

14The optimal rate Ropt0 can be decreasing in F−1 even when the kink is not optimal, i.e., if Ropt0 is interior, strictly
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Figure 5: Natural rate versus optimal rate as leverage varies. Aggregate demand Yd
0 (R0) is held

�xed. An increase in inherited debt from F−1 to F ′−1 > F−1 shifts R̄ to the left while pushing the
natural rate Rn0 to the right.

Figure 5 provides the graphical intuition: holding demand �xed, higher inherited debt shifts
the indebted-supply threshold R̄ to the left while steepening the constrained region, which pushes
the natural rate Rn0 to the right. These two rates move in opposite directions, and the gap between
them widens with leverage. Figure 6 illustrates Proposition 3 quantitatively. The left panel shows
how the optimal rate (solid red) diverges from the natural rate (dashed black) as outstanding debt
F increases: once F exceeds the threshold where the constraint binds, the optimal policy stops at
the kink R̄(F ) rather than tracking Rn0 . The right panel shows the analogous pattern as a function
of the demand shock 1/β0: for large positive demand shocks, the optimal rate again stops at the
kink.

Figure 7 shows the welfare consequences. The left panel plots date-0 welfare as a function
of R0 for di�erent debt levels: higher debt shifts the welfare-maximizing rate leftward toward
the kink. The right panel decomposes welfare losses under the optimal policy R

opt
0 into overheat-

ing (dark) and price dispersion (light) components, showing that both increase with outstanding
leverage.

between R̄ and Rn0 . We focus on the simple case Ropt0 = R̄ which yields transparent comparative statics.
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Figure 6: Natural rate Rn0 in the full model (black dashed) and in the frictionless New Keynesian
model (gray dotted) and optimal rate R

opt
0 (solid red) as functions of outstanding debt F−1 in the

left panel, and as functions of the date-0 demand shock 1/β0 on the right panel. The vertical gray
lines indicate the regions beyond which no policy rate can achieve zero in�ation.
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Figure 7: Static welfare W0 (relative to �rst best). Left panel: As a function of R0 in the uncon-
strained case (dotted line, frictionless model with x0 = 1) and two levels of outstanding debt F−1
and F ′−1 > F−1. Right panel: As a function of F−1 under the optimal policy R

opt
0 . The darker (resp.

lighter) region indicates welfare losses due to overheating (resp. price dispersion).
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4 Market Timing

Section 3 treated the stock of outstanding debt as predetermined and asked how it constrains
monetary policy ex post. We now close the model by endogenizing �rms’ leverage choices. The
key new force is market timing: when the policy rate moves, it can change the relative cost of
debt and equity, inducing �rms to re-optimize their capital structures. Since leverage chosen
at t = 0 a�ects the continuation scale x1 at t = 1, monetary policy involves an intertemporal
problem even where the current supply constraint does not bind. We then draw implications for
optimal policy, highlighting a prudential motive for “leaning against the wind” even when the
static divine coincidence holds.

4.1 Optimal capital structure: market timing vs. future �nancial dis-
tress

The �rm must fund its initial investment K by selling securities. Let `i,t ∈ [0, 1] be the leverage
ratio chosen by �rm i at date-t , so that the �rm raises `i,tK in debt and (1 − `i,t )K in equity. The
cost of debt is Rt and the cost of equity is RE

t ≥ Rt .
The optimal leverage ratio solves

max
`i ,t ∈[0,1]

Πi,t+1
(
xi,t+1(`i,t )

)
− RE

t (1 − `i,t )K +
K − Rt+1

[
γxi,t+1(`i,t )K + Rt`i,tK

]
Rt+1

, (19)

where the continuation scale xi,t+1 is a weakly decreasing function of outstanding leverage `i,t
given by (7), and we write real pro�ts given optimal pricing as an increasing function of the
continuation scale Π∗i,t+1(xi,t+1), omitting the dependence in aggregate variables to ease notation.

To understand better the �rm’s problem, we can rewrite the �rm’s objective function, up to
constant terms not a�ecting the optimization problem, as:

[
Πi,t+1(xi,t+1(Fi,t )) − γxi,t+1(Fi,t )K

]
︸                                        ︷︷                                        ︸

net pro�ts from production

+

[
RE
t

Rt
− 1

]
Fi,tK︸            ︷︷            ︸

pro�ts from cheaper debt �nancing

(20)

where Fi,t = Rt`i,t is the date-t + 1 face value, and we use the fact that xi,t+1 only depends on `i,t
through the face value Fi,t . Equation (20) highlights that �rms balance two objectives. The �rst
term represents the �rm’s operating pro�ts net of reinvestment costs, which are maximized at
full continuation xi,t+1 = 1. The second term captures the �nancial gains from substituting cheap
debt for expensive equity. When RE

t > Rt , �rms face a tradeo�: increasing leverage raises the
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�nancing gain but reduces operating value by lowering the continuation scale.15

Importantly, the relevant variable for �rms’ ex-ante capital structure is the wedge between
RE
t and Rt (and more generally the wedge between the cost of equity and the cost of debt, if the

latter departs from Rt ), and not the interest rate Rt per se. Thus our model does not predict that
low interest rates necessarily lead �rms to borrow more because the cost of debt is lower; if the
cost of equity falls in lockstep, then �rms’ capital structure is una�ected.

Our model captures in a simple form insights from the “market timing” theory of capital struc-
ture. Baker and Wurgler (2002) show that �rms repurchase their shares when equity valuations
are low and issue more when equity valuations are high. Ma (2019) extends this logic to pricing
�uctuations in both stock and bond prices, showing that �rms act as cross-market arbitrageurs in
their own securities. In our model, these �ndings can be interpreted as �uctuations in the wedge
RE
t /Rt : a higher value (that makes debt more attractive) could correspond to either low equity

valuations or high debt valuations. Recent work by Mota (2023) and Di Tella, Hébert, Kurlat and
Wang (2023) argues that just like Treasury bonds, corporate bonds bear a “convenience yield”
which could again be interpreted as one component of the debt-equity spread, i.e., an increase in
RE
t /Rt corresponds to a higher convenience yield on debt leading �rms to issue more debt.

Remark 2 (Corporate liquidity hoarding). In our framework, it is without loss of generality to
assume that the �rm invests the entirety of the equity raised at t in its long-term investment K ,
and in particular does not hoard liquidity from t to t + 1. Indeed, suppose that the �rm raises
Li,tK in debt and (1 − Li,t )K + wi,tK in equity, and invests the additional amount wi,tK in other
�rms’ liquid debt in order to cover part of its future reinvestment need. The key point is that the
�rm earns a low return Rt on these liquid savings between t and t + 1. If the �rm issues new debt
di,t+1K = γxi,t+1K − Rtwi,tK and continues at scale xi,t+1, its total debt repayment at t + 2 equals

RtRt+1Li,tK + Rt+1di,t+1K = Rt+1
[
γxi,t+1 + Rt`i,t

]
K

where `i,t = Li,t −wi,t is the net leverage per unit of K . As a result, the problem is equivalent to
simply choosing `i,t as in (19). Intuitively, as in Holmström and Tirole (1998), liquidity hoarding
is costly and there is no advantage in issuing more equity ex ante to save more. If the liquidity
premium is too high, �rms will voluntarily under-insure against the date-t + 1 liquidity need,
implying xt+1 < 1.16 In practice, there may be considerations outside of our model–such as un-
certain cash �ows, investment needs and �nancing costs—that generate market-timing incentives

15Our assumption that K is �xed allows us to focus on the capital structure decision, so that asset prices a�ect
future supply only through leverage. In a model with variable investment K , asset prices would in�uence future
aggregate supply Y1, which is proportional to xνKα , through both K and x , with the exact mix depending on the
elasticities ν and α .

16Rampini and Viswanathan (2010) model optimal hedging under ex-ante �nancial constraints, and Eisfeldt and
Muir (2016) show that �rms are more likely to raise external �nance and accumulate liquidity when REt /Rt is low.
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to hoard cash bu�ers for future investments (see, e.g., Acharya, Byoun and Xu 2024). We discuss
next the role of such uncertainty and induced liquidity risk.

Remark 3 (Liquidity risk). Our framework can be extended to allow for risk, including in the cash
�ows and the reinvestment need. The literature on corporate risk management (Froot, Scharfstein
and Stein 1993, Holmström and Tirole 1998) emphasizes that the interaction of future shocks and
�nancial constraints creates an ex-ante demand for insurance even though �rms are risk-neutral.
In our context, suppose that each �rm’s liquidity shock γit+1 is drawn from a distribution Γ(·) so
that the �rm’s ex-ante objective is∫ {

Π∗i,t+1
(
xi,t+1(Fi,t ,γit+1)

)
− γi,t+1xi,t+1(Fi,t ,γit+1)K

}
dΓ(γi,t+1) +

[
RE
t

Rt
− 1

]
Fi,tK,

where xi,t+1 = min
{
1; 1

γi ,t+1

[
1

Rt+1
− Fi,t

]}
depends on both the face value Fi,t and the realized

shock γi,t+1. Relative to our baseline model without uncertainty, this expression still highlights
the trade-o� between continuation scale and the lower cost of debt. The only di�erence is that
�rms have an additional precautionary savings motive to preserve debt capacity which leads
them to choose a lower Fi,t than without uncertainty, and that in general we cannot obtain a
closed-form for the optimal solution Fi,t . However, even without explicit solution, the qualitative
properties of the solution are exactly the same as in Proposition 4. The objective function is
supermodular in Fi,t and RE

t /Rt , in the sense that the cross partial derivative with respect to these
two variables is positive. Therefore, the solution Fi,t is a weakly increasing function of the spread
RE
t /Rt (Milgrom and Shannon, 1994). Firms choose xi,t+1 = 1 in all states if RE

t /Rt is low enough,
and if RE

t /Rt is high enough they choose to under-insure and allow xi,t+1 < 1 in some states (high
γi,t+1). The same point applies in the presence of risk a�ecting the pro�ts Πi,t+1, for instance
aggregate risk a�ecting Yt+1 or idiosyncratic risk to �rms’ demand or productivity.

In what follows, the only object that matters for �rms’ market-timing incentives is the relative
required return on equity versus debt. It is therefore convenient to work with the wedge

дt = RE
t /Rt ,

which can in principle vary with the policy rate because of taxes, agency costs, risk premia,
illiquidity/convenience yields, or segmented investor demand. We focus on a perfect foresight
path starting at date t . Suppose that

γ ≤
1

Rt+1
< γ + Rt . (21)

The �rst inequality implies that when the �rm is fully equity-funded (`i,t = 0), it always has
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enough debt capacity at t +1 to continue at full scale xi,t+1 = 1; the second inequality implies that
at the maximal leverage `i,t = 1, the �rm is constrained and must downscale to xi,t+1 < 1. Then
there exists a maximal leverage

¯̀
t =

1
Rt

[
1

Rt+1
− γ

]
> 0 (22)

below which full continuation at t +1 is possible, i.e., xi,t+1 = 1 for `i,t ≤ ¯̀
t . The maximal leverage

that allows full continuation is decreasing in Rt because a lower Rt implies a lower repayment
and thus more debt capacity going forward, and in Rt+1 as a lower new interest rate boosts the
collateral value of the date-t + 2 pledgeable income K .

The following result derives the �rm’s optimal ex-ante capital structure, and shows that �rms
are willing to accept a continuation scale xi,t+1 < 1 in the next period if at the investment date t ,
the cost of debt is su�ciently low relative to the cost of equity:

Proposition 4 (Optimal capital structure). The date-t optimal ex-ante choice of leverage `t implies
a date-t + 1 continuation scale

x∗t+1 = min
1,

x̄(
RE
t /Rt

) 1
1−ν


where x̄ =

[
(1−τ )νȲ
γK

] 1
1−ν
> 1.

Suppose that the debt-equity wedge satis�es

RE
t /Rt = д(Rt ),

where д is a weakly decreasing function of Rt such that limR→0 д(R) > x̄1−ν > limR→∞ д(R). Then
there exists a market-timing rate threshold

RMT = д−1 (
x̄1−ν ) . (23)

such that:

• if Rt ≥ RMT , then �rms choose the maximal leverage consistent with full continuation, `t = ¯̀
t

de�ned in (22), and thus x∗t+1 = 1;

• if Rt < RMT , then �rms choose x∗t+1 < 1 with

x∗t+1 = x̄ д(Rt )
− 1

1−ν ,

and the associated leverage satis�es `t = 1
Rt

(
1

Rt+1
− γx∗t+1

)
> ¯̀

t .
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In this region, a lower policy rate Rt increases leverage, and lowers future continuation x∗t+1.

Proposition 4 reveals a simple but important point: leverage responds to the relative (risk-
adjusted) cost of debt and equity, not mechanically to the level of the policy rate. If monetary
easing reduced the cost of debt and the cost of equity in parallel, the capital-structure tradeo�
would be unchanged and the optimal x∗t+1 would not move. What drives a leverage boom in
the model is an increase in the wedge RE

t /Rt , i.e., a stronger pass-through of monetary policy
to the cost of debt than to the cost of equity (or any other force that lowers the risk-adjusted
cost of debt relative to equity). Section 5 provides reduced-form evidence consistent with this
mechanism: following a monetary tightening, a proxy for the risk-adjusted debt–equity wedge
declines on impact, and �rm leverage falls.

Our results relate to López-Salido, Stein and Zakrajsek (2017), who show that elevated credit-
market sentiment, which could be viewed as an increase in the debt-equity wedge, predicts a
decline in future economic activity. Building on these empirical �ndings, Greenwood, Hanson
and Jin (2023) and Krishnamurthy and Li (2024) incorporate credit-market sentiment in a macro-
�nance model and study boom-bust cycles, focusing on the dynamics of beliefs about credit risk.
As pointed out earlier, the wedge RE

t /Rt can re�ect the type of credit-market sentiment (or equity-
market sentiment) driving these �ndings. Our simpler structure can be embedded in a New Key-
nesian model to discuss the role of monetary policy in a�ecting both ex-ante corporate capital
structures and the ex-post costs of leverage.

Remark 4 (Risk premium). Since Bernanke and Kuttner (2005), the empirical literature has em-
phasized the positive e�ect of monetary tightening on the equity risk premium. In a richer envi-
ronment with aggregate risk, what matters for the market-timing mechanism is the risk-adjusted
wedge between the cost of equity and the cost of debt. Accounting for risk in a way consistent
with Bernanke and Kuttner (2005) could thus strengthen our conclusion that monetary easing
makes debt more attractive relative to equity.

Example: Constant additive spread. To build intuition, consider the additive spread speci-
�cation RE

t = Rt + κ with constant κ > 0. Then д(R) = 1 + κ/R is indeed decreasing in R and the
market-timing threshold is explicit:

RMT =
κ

x̄ 1−ν − 1
.

In the market-timing region Rt < RMT , future continuation satis�es

x∗t+1 = x̄

(
1

1 + κ/Rt

) 1
1−ν

< 1,
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so easing that lowers Rt increases leverage and reduces future natural output.

Foundations for the debt-equity wedge. The wedge between RE
t and Rt could stem from a

combination of compensation for additional costs borne by equity investors on the one hand, and
attractive properties that allow debt to pay a lower return on the other hand. We adopt a general
and parsimonious speci�cation of the �nancial frictions for simplicity and to highlight that these
are the only ingredients that we need; in Appendix A.7 we o�er non-exclusive microfoundations.

First, Appendix A.7.1 presents an extension of the model in which equity underwriting is
costly and displays economies of scale. In this case, the equilibrium response to monetary easing
is both an increase in leverage and in the fees that �rms must pay to market their shares so that
RE
t /Rt increases. Alternatively, we could model the high required return on equity as stemming

from liquidity or transaction costs borne by equityholders facing liquidity shocks and sometimes
in need of selling shares to consume early. In that case, the wedge could capture the expected
trading cost, which would then be priced in the initial cost of equity capital.

In addition, the wedge could incorporate a convenience yield that lowers the required return
on debt relative to equities as in Diamond (2020), Mota (2023) and Di Tella, Hébert, Kurlat and
Wang (2023), who point out that the high equity premium puzzle may in part re�ect a low safe
debt rate puzzle instead. Appendix A.7.2 solves the full model under a standard debt-in-the-
utility speci�cation. Relatedly, the wedge could result from segmented investor demand across
asset classes, in the spirit of demand-based asset pricing and inelastic markets in Koijen and Yogo
(2019) and Gabaix and Koijen (2021): if monetary policy primarily moves the return on money-
market instruments that are closer substitutes for corporate debt than for equity, then the pass-
through of policy to required returns is stronger for debt, generating an interest-rate-dependent
wedge between RE

t and Rt . Consistent with this demand-based view of corporate debt pricing,
Fang (2025) shows that monetary tightening triggers sizeable out�ows from bond funds which
propagate policy shocks to corporate bond yields and debt issuance.

Finally, the wedge could simply re�ect mispricing that potentially �uctuates over time as
in the “market timing” literature that analyzes �uctuations in both “equity-market sentiment”
(Baker and Wurgler 2002, Ma 2019) and “credit-market sentiment” (López-Salido, Stein and Za-
krajsek 2017, Greenwood, Hanson and Jin 2023, Krishnamurthy and Li 2024).

4.2 Self-defeating monetary easing at low rates

In the baseline New Keynesian model, the policy rate a�ects current output solely through ag-
gregate demand. In our framework, policy a�ects output not only through demand, but also
through endogenous balance-sheet responses that shift future natural output. The key object is
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the IS curve

Y0 =
x1(R0)

νȲ

β0R0
, (24)

which shows that monetary easing stimulates demand by lowering R0 but can simultaneously
reduce the numerator, by inducing market-timing leverage that lowers x1.

The transmission of monetary policy shocks. Consider �rst the case of monetary easing,
that is, a decrease in the policy rate R0 absent any other shock. The standard e�ect is to stimulate
consumption and thus output Y0 through an intertemporal substitution channel, that is, by low-
ering the denominator in equation (24). If future aggregate supply is unconstrained (x1 = 1) then
this is the only e�ect of the rate cut, and we recover the standard IS curve. The interest-elasticity
of output −d logY0

d logR0
in this case is equal to 1, which is the elasticity of intertemporal substitution

given our logarithmic preferences.
Suppose now that x1 < 1 and future supply is constrained. In that case, the date-0 rate

cut also has a countervailing negative e�ect on output Y0 because a lower rate R0 decreases the
numerator in (24). In what follows, we assume that the condition on RE

t /Rt in Proposition 4 holds.
The monetary shock a�ects the capital structure of new �rms `0, and therefore next period’s
continuation x1, which is increasing in R0 at su�ciently low rates R0 < RMT , where the threshold
RMT is de�ned in (23). Following this pure monetary policy shock (i.e., there is no simultaneous
shock to fundamentals, which is the con�guration we study in the next section), �rms view the
lower rate R0 as an opportunity to time the market and the rate cut spurs a corporate leverage
boom because the cost of debt falls by more than the cost of equity. The shift towards debt, in
turn, makes the future supply “indebted” and causes a contraction in future outputY1, that cannot
be undone by future monetary policy because prices are not sticky anymore at t = 1.

As a result, in the constrained region R0 < RMT , aggregate output Y0 is less responsive to
monetary policy because the impact of R0 on young �rms’ leverage and thus the date-1 produc-
tion capacity mitigates the impact on current demand. The response of corporate balance sheets
undermines the stimulative e�ect of the rate cut Y0:17

Proposition 5. The interest-elasticity of output around an arbitrary rate R0 is

−
d logY0

d logR0
=


1 − ν

1−νηд if R0 < RMT

1 if R0 > RMT
(25)

17In Appendix A.9 we extend Proposition 5, which is written with log-utility, to the case of a general elasticity of
intertemporal substitution (EIS) σ .
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where RMT = д−1(x̄1−ν ) and ηд = −R0д
′(R0)/д(R0) is the interest-rate elasticity of the debt-equity

wedge.

The benchmark New Keynesian model can be viewed as the limit ν → 0. With extremely
strong �nancial frictions (i.e., high ν ), the supply contraction from higher rates (through binding
�nancial constraints) could in principle dominate the demand contraction, leading to “stag�ation-
ary” e�ects of tightening. While such a regime is theoretically possible and potentially relevant
for understanding certain historical episodes, we focus our discussion on the empirically more
plausible case where demand e�ects dominate.

Monetary policy response to recessions. Consider next a negative demand shock, i.e., a rise
in β0 above its steady-state value β . This is the opposite of the experiment in Section 3.1, in which
we considered how outstanding corporate leverage constrained the policy response to positive
demand shocks (fall in β0).

If the shock is small so that the stabilization rate R0 = 1/β0 remains above the market-timing
threshold RMT (equivalently, β0 ≤ 1/RMT ), then setting R0 = 1/β0 does not change �rms’ capital
structure choices. Thus in the next period, we still have full capacity x1 = 1 and Y1 = Ȳ , and
the economy reverts to the steady state at t = 1. Thus if β0 ≤ 1/RMT it remains optimal to set
R0 = 1/β0 regardless of the policy weights on in�ation and output, and the “divine coincidence”
still holds. The central bank can achieve “full employment” Y0 = Ȳ while avoiding in�ation at
both t = 0 and t = 1.

If instead the shock is large enough that 1/β0 < RMT (i.e., β0 > 1/RMT ), then stabilization re-
quires operating in the market-timing region, and the intertemporal tradeo� emerges. Suppose,
for instance, that monetary policy sets R0 = 1/β0, which would be optimal without �nancial fric-
tions. In our model, �rms respond to monetary easing by tilting their capital structure towards
more debt, sacri�cing future capacity x1 to take advantage of the cheap rate R0 relative to the cost
of cash �ow-based claims RE

0 . The future negative supply shock (due to the rate-driven leverage
boom at t = 0 inducing “indebted future supply”) acts a present negative demand shock: future
�nancial distress x1 < 1 hurts households’ future income in general equilibrium, and thus they
respond by consuming less at t = 0 already. This “self-defeating easing” mechanism is concep-
tually distinct from the bank-based “reversal rate” channel (e.g., Abadi, Brunnermeier and Koby
2023, Wang 2025) in which low or negative rates weaken bank pro�tability due to the behavior of
deposit rates and thereby tighten credit supply. Here the nonlinearity operates through corporate
balance-sheet choices and the resulting endogenous tightening of future supply constraints.

Moreover, the fact that x1 falls below 1 in this case implies that setting R0 = 1/β0 (i.e., the
rate that would perfectly o�set the negative demand shock absent �nancial frictions) is not even
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Figure 8: Binding future constraint (x1 < 1) following large negative demand shock β0 > 1/RMT .
The rate Rn0 allows to stabilize date-0 output and in�ation, at the cost of a fall in x1.

su�cient to achieve Y0 = Ȳ , as this would imply

Y0 = x1(1/β0)
νȲ < Ȳ .

To prevent the date-0 recession, the central bank thus needs to ease even more at t = 0 than in
the absence of �nancial constraints, i.e., attaining full employment Y0 = Ȳ requires setting a rate
R0 even lower than 1/β0. But this comes at the expense of an even larger increase in leverage `0
and thus even tighter future �nancial constraints and lower x1.

This forward-looking logic is the other side of “�nancial dominance”: �nancial decisions by
�rms in response to interest rates end up weakening the power of monetary policy and may lead
to a form of “over-accommodation”. Our model isolates carefully demand and supply factors, and
in particular how the interaction between monetary policy and �nancial constraints generates
supply shocks that worsen the tradeo� between in�ation and economic activity. More precisely,
achieving Y0 = Ȳ requires a natural rate Rn0 that solves Y0 = Ȳ or equivalently

x1(R
n
0)
ν = β0R

n
0, (26)

as depicted in Figure 8. But perfect macroeconomic stabilization at t = 0 can only be achieved by
sacri�cing future supply, i.e., allowing x1 < 1.

Our model, therefore, generates an endogenous “slow recovery” in response to large negative
demand shocks, consistent with the historical evidence in Cerra and Saxena (2008), Reinhart and
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Ȳ

No easing

Limited easing R0 > RMT

Aggressive easing R0 < RMT

Figure 9: Intertemporal tradeo�: stabilizing current output via aggressive easing can induce fu-
ture indebted supply and a slower recovery.

Rogo� (2009), and especially Ivashina, Kalemli-Ozcan, Laeven and Mueller (2024) who emphasize
the role of corporate debt booms. In our case, the key driver is the e�ect of monetary easing
in response to the date-0 shock on corporate capital structure and thus future (date-1) �nancial
stress. In the extreme, perfect stabilization generates a potentially large corporate recession in
the next period. More broadly, if the central bank balances the current and future output loss, it
will set R0 above Rn0 , trading o� a Keynesian (demand-side) recession at t = 0 in order to mitigate
the corporate (supply-side) recession at t = 1.

Figure 9 illustrates the intertemporal tradeo� in the simplest way; in Section 4.3 below, we
derive the resulting optimal monetary policy. Aggressive easing can close the contemporane-
ous output gap, but only by inducing leverage that lowers next period’s natural output. More
restrained easing accepts a larger demand shortfall and recession today in exchange for preserv-
ing future supply capacity and avoiding a corporate recession tomorrow. We summarize this
discussion in the following proposition:

Proposition 6 (Financial dominance in recessions). Suppose the initial state is F−1 and consider
an unanticipated shock to households’ date-0 discount factor β0, which then reverts permanently to
its steady-state value β at t = 1.

Monetary policy can achieve perfect stabilization at t = 0 (Y0 = Ȳ and no in�ation) if and only if
R0 is equal to the natural rate Rn0 de�ned as the lowest solution to (26). The natural rate Rn0 is below
1/β0, decreases with β0, increases with x̄ . Under the additive speci�cation RE

0 = R0 + κ, Rn0 decreases
with κ.
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However, for su�ciently large negative demand shocks

β0 > 1/RMT ,

setting R0 = Rn0 to achieve Y0 = Ȳ necessarily entails x1 < 1 in the next period.

Other shocks: �scal policy, supply shocks, and �nancial shocks. Proposition 6 focuses
on demand shocks arising from households’ discount factor. Fiscal shocks and other disturbances
generate analogous regime shifts. Appendix A.2 provides the corresponding expressions for gov-
ernment spending shocks and for supply shocks (changes in A or γ ), highlighting that indebted
supply ampli�es in�ationary pressures even when policy is su�ciently reactive to stabilize con-
temporaneous output.

Alternative credit-bites-back mechanisms. Stein (2013) o�ers an early policy discussion
of “overheating” episodes when credit risk appears to be priced unusually cheaply and of the
idea that monetary policy, by a�ecting broad �nancial conditions, can in�uence leverage cre-
ation throughout the economy. Kashyap and Stein (2023) formalize a related “credit-bites-back”
mechanism, in which rate cuts compress credit spreads today but increase the risk of a future
spread reversal that may be di�cult to o�set (e.g., if the ZLB binds). Our mechanism provides
a micro-founded channel through which policy can induce leverage creation via market timing,
but it di�ers in a key dimension: while Kashyap and Stein (2023) abstract from in�ation and focus
on the IS curve, our intertemporal tradeo� operates through future aggregate supply (via x1) and
therefore generates future output losses even away from the ZLB.

Time-consistency. In a di�erent context, Farhi and Tirole (2012) highlight �nancial institu-
tions’ incentives to increase their maturity mismatch and correlated exposures when they antic-
ipate future expansionary monetary policy, which can be seen as a form of untargeted bailout.
Their focus is on the lack of policy commitment which can lead to multiple, self-ful�lling, equi-
libria. By contrast, in Proposition 4 �rms’ choice of optimal continuation x1 depends on current
rates and spreads, and not on what �rms expect about future policy, hence lack of commitment
is not an issue.18

The role of household expectations. Propositions 5 and 6 rely on households anticipating at
least partly that market-timing leverage lowers future income via x1 < 1. We frame this intuition

18This stems from our assumption that only debt can be issued at t + 1, hence the only relevant return di�erence
between debt and equity is about returns between t and t + 1.
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in the standard New Keynesian tradition emphasizing intertemporal substitution, but an equiv-
alent interpretation is that the future �nancial distress x1 < 1 creates a negative wealth e�ect
that undermines consumption, as in Chodorow-Reich, Nenov and Simsek (2021) and Caballero
and Simsek (2024). Appendix A.4 introduces a simple underreaction parameter θ ∈ [0, 1] to scale
how much households’ consumption responds when anticipations may be sticky, with the limit
θ → 1 capturing fully rational expectations.

4.3 Prudential easing

We now solve the ex-ante policy problem: current monetary policy a�ects future natural output
by shifting �rms’ capital structure choices and therefore the continuation scale x1. This creates
an intertemporal tradeo� even when the current supply constraint does not bind (i.e., even when
a static analysis would suggest that closing the contemporaneous output gap is su�cient for
price stability). The planner internalizes this e�ect and therefore has a prudential motive to limit
leverage creation by “leaning against” aggressive easing.

To isolate this mechanism, consider a negative demand shock (high β0) such that the usual
New Keynesian stabilization motive calls for easing. Assume further that the current indebted-
supply constraint does not bind at t = 0 (so x0 = 1), while the future continuation scale x1 depends
on R0 through �rms’ �nancing choices. With �exible prices at t = 1, output equals its natural
level Y1 = x1(R0)

νȲ and hence

C1 = Y1 = x1(R0)
νȲ , C0 = Y0 =

C1

β0R0
=
x1(R0)

νȲ

β0R0
. (27)

Since x0 = 1, the date-0 output gap is

G0(R0) =
x1(R0)

ν

β0R0
. (28)

Date-0 labor is N0 = N(G0(R0)) as in (A.1). At t = 1, the economy is �exible-price and labor
equals its steady-state value N̄ ; thus period-1 labor disutility is constant.

Before specifying welfare, it is useful to clarify the normative role of the debt-equity wedge.
In the benchmark analysis below, we treat the wedge as privately relevant but welfare-neutral:
it changes �rms’ �nancing choices, but does not create a direct social gain from debt issuance.
Under that benchmark, the welfare e�ect of market timing operates entirely through future con-
tinuation x1.19 Therefore, when analyzing optimal policy, we assume that the central bank follows

19Alternative foundations, such as the convenience-yield interpretation of debt in Appendix A.7.2, add a direct
social value of debt creation and therefore modify the monetary policy problem. We view this motive as some-
what orthogonal to our framework, as tackling this question would require modeling alternative ways of supplying
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a standard objective of maximizing

W (R0) = logC0 − χN(G0(R0)) + β0
[
logC1 − χN̄

]
,

with C0,C1 from (27). Di�erentiating yields

dW

dR0
=

M(G0) − 1
R0

+ ν
x′1(R0)

x1(R0)

(
1 + β0 −M(G0)

)
, (29)

where M(G) ≡ χN ′(G)G from (15). The �rst term in (29) is the standard stabilization motive:
when M(G0) < 1 (slack), lowering R0 raises welfare; when M(G0) > 1 (overheating), raising R0

raises welfare. The second term is the novel prudential motive: when x′1(R0) > 0 (i.e., R0 < RMT

hence lower rates induce more leverage and a lower x1), easing today reduces future natural
output and thereby lowers welfare. Hence the optimum satis�es M(G0) < 1 and therefore imple-
ments deliberate contemporaneous slack (G0 < 1). Equivalently, the planner chooses less easing
than would be required to fully stabilize the period-0 allocation.

To make the comparison precise, recall that the natural rate Rn0 is de�ned as the lowest policy
rate that closes the date-0 output gap and delivers zero in�ation. In this region, R0 < R̄(F−1), so
the current supply constraint does not bind. The following proposition shows that even though
the divine coincidence holds contemporaneously, the planner chooses R

opt
0 > Rn0 , trading o�

imperfect stabilization today against preserving future supply capacity.

Proposition 7 (Prudential monetary easing). Consider a negative demand shock (high β0) such
that 1/β0 < RMT . Then the optimal policy rate Ropt0 satis�es

R
opt
0 > Rn0 .

Moreover, either Ropt0 = RMT , or Ropt0 is strictly below RMT and satis�es

M(G0(R
opt
0 )) =

1 − ν R
opt
0 x ′1(R

opt
0 )

x1(R
opt
0 )
(1 + β0)

1 − ν R
opt
0 x ′1(R

opt
0 )

x1(R
opt
0 )

.

In both cases, the optimal policy implements contemporaneous slack:

G0(R
opt
0 ) < 1.

.

convenient assets by issuing government debt or money.
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Figure 10: Policy rates. The x-axis is the frictionless New Keynesian natural rate 1/β0 associated
with the date-0 demand shock β0. Dashed black line: Natural rate R0 = Rn0 (delivering Y0 = Ȳ )
in the full model. Dotted gray line: frictionless natural rate R0 = 1/β0. Solid red line: Optimal
prudential policy R

opt
0 .

Proposition 7 shows that absent targeted macroprudential tools, optimal monetary policy is
prudential: it trades o� contemporaneous stabilization against preserving future supply capac-
ity. Even with unconstrained rate cuts (i.e., no risk of hitting the ZLB in the next period) and no
�nancial stability mandate, optimal monetary policy internalizes that easing shifts the corporate
capital structure and lowers future natural output. Leaning against leverage induced by low rates
requires a larger contemporaneous contraction in order to preserve future supply capacity. This
perspective is also closely related in spirit to Stein (2013)’s argument that monetary policy can
a�ect credit market conditions broadly, although in our model the prudential motive arises from
a supply-side intertemporal tradeo� rather than from an explicit �nancial-stability objective. Ap-
pendix A.10 shows how allowing for an additional policy instrument that limits or taxes corporate
leverage can decouple the two objectives and restore the standard mandate of monetary policy.

Figure 10 compares the optimal and natural interest rates across the full range of demand
conditions, as measured by the frictionless natural rate 1/β0. For low demand (1/β0 small), the
optimal rate is above the natural rate (which is itself below 1/β0 due to Proposition 5), Ropt0 > Rn0 ,
re�ecting the prudential motive: the planner tolerates some slack at t = 0 to limit the buildup of
corporate leverage and protect future productive capacity x1. In fact, there is a range of demand
shocks for which the optimal rate is constant at Ropt0 = RMT , so that the market-timing thresh-
old acts as an “e�ective lower bound” arising from the relative demand for debt versus equity,
rather than the traditional ZLB. In the region of large positive demand shocks (1/β0 large), the
divergence between optimal and natural rates goes the other way: Ropt0 is below Rn0 , re�ecting the
ex-post �nancial dominance mechanism of Section 3. The �gure thus summarizes the two distinct
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Figure 11: Output consequences. The �gure plots date-0 output Y0/Ȳ (left panel) and date-1
output Y1/Ȳ (right panel) as functions of the frictionless New Keynesian natural rate 1/β0 under
two policies. Dashed black line: Contemporaneous stabilization policyR0 = Rn0 (such thatY0 = Ȳ ).
Solid red line: Optimal prudential policy R

opt
0 .

channels through which corporate balance sheets shape optimal policy: prudential tightening in
the low-demand region, and �nancial dominance in the high-demand region.

Figure 11 translates these policy stances into output dynamics. In the low-demand region, the
natural rate closes the date-0 output gap but does so by inducing a larger shift toward debt �nanc-
ing, which lowers the continuation scale x1 and therefore reduces future output Y1 = x1(R0)

νȲ .
The planner instead chooses less easing and tolerates Y0 < Ȳ to protect future capacity. The
right panel shows that even modest expected future output gaps lead to a sizeable di�erence be-
tween the date-0 optimal and natural rates. In the high-demand region, the pattern reverses: the
natural rate requires such aggressive tightening that Y0 collapses, while the optimal rate accepts
moderate in�ation to avoid this output loss.

Interestingly, our result on prudential monetary policy is less reliant on forward-looking an-
ticipations by households than Proposition 5 on self-defeating monetary easing. Appendix A.4
shows that even though underreaction of household expectations attenuates the private demand-
feedback channel, the planner’s prudential motive remains because welfare depends on actual
future consumption C1 = xν1Ȳ .

5 Empirical Evidence

We complement the theory with two reduced-form exercises to assess whether the two com-
parative statics central to the model are visible in the data. We �rst document that monetary
tightening is followed by lower �rm leverage, and relate that pattern to movements in the risk-
adjusted debt–equity �nancing wedge emphasized by the ex-ante market-timing channel of Sec-
tion 4. We then �nd that, following a rate hike, sectors with higher inherited leverage exhibit a
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stronger in�ation response and a larger decline in capacity utilization, consistent with the ex-post
indebted-supply channel of Section 3.

5.1 Ex ante: Monetary policy and capital structure

Using �rm-level local projections around high-frequency monetary policy surprises, we �nd that
tightening episodes are followed by a gradual decline in leverage. Because leverage adjusts slowly,
we summarize policy by cumulating monetary policy surprises over the four quarters ending in
quarter t and trace the change in leverage from quarter t − 4 to quarter t +h for horizons h ≥ 0.20

We use balance sheet and income variables from Compustat data between 1988 and 2018, and
the monetary shocks follow the orthogonalized monetary policy surprises (MPS) in Bauer and
Swanson (2023). We describe controls and estimation details in Appendix C.

Figure 12 shows that corporate leverage, de�ned as Debt
Assets , declines steadily after a monetary

tightening, falling by about 5 percentage points after 6–7 quarters. Appendix Figure A.4 shows
that the estimates are almost identical when using Debt

Debt+Book equity and Debt−Cash
Assets as alternative

de�nitions of leverage.
Figure 13 decomposes the leverage response into �nancing �ows, in the spirit of Kashyap,

Stein and Wilcox (1993), who showed that monetary policy a�ects the composition of external
�nance. Panel (a) shows that net debt issuance declines moderately after tightening, becoming
signi�cant around h = 4 quarters. Panel (b) reveals a larger and precisely estimated increase in
net equity issuance, signi�cant at all horizons. Panel (c) reports the within-�rm substitution �ow
(cumulative net debt issuance minus cumulative net equity issuance) which is strongly negative
and signi�cant throughout. This pattern indicates that �rms actively substitute equity for debt
after tightening, consistent with Ma (2019), who documents that non-�nancial �rms shift between
debt and equity in response to relative pricing across markets.21

Mechanism. In our model, monetary policy a�ects leverage through the risk-adjusted wedge
between the cost of equity and the cost of debt: monetary tightening compresses this wedge, mak-
ing equity cheaper relative to debt, so that �rms deleverage. Appendix C.1 provides suggestive
evidence in support of this mechanism. Using a proxy for this wedge constructed from implied
cost of capital estimates (Gebhardt, Lee and Swaminathan, 2001; Claus and Thomas, 2001), we

20Consistent with the exogeneity of the orthogonalized surprises in Bauer and Swanson (2023), there are no
responses at negative horizons h < 0, with the convention that we keep the base quarter �xed at t − 4 and move the
endpoint backward, so that each h < 0 point reports the change in leverage from quarter t − 4 to t − 4 + h.

21Our baseline ex ante speci�cations cumulate monetary policy surprises over the four quarters ending in quarter
t , to account for the fact that leverage adjusts gradually. Appendix Figure A.5 shows that the results are robust to
alternative cumulation windows. We re-estimate the speci�cations in Figures 12 and 13 using two-quarter and six-
quarter cumulated MPS instead. Across windows, the qualitative pattern is unchanged: tightening is followed by
lower leverage and net debt issuance, higher net equity issuance, a decline in net debt minus net equity.
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Figure 12: Leverage response to monetary tightening
Notes: Local projection estimates of the change in leverage in response to a monetary policy shock de�ned as the
sum of MPS over the four quarters ending at t . Leverage is de�ned as total debt over total assets. For horizons
h ≥ 0 we show the change between t − 4 and t + h. For negative horizons h < 0 we show the change between t − 4
and t − 4 + h. Shaded areas: 90% con�dence intervals. See Appendix C for variable construction and speci�cation.

�nd that the wedge narrows on impact after a positive monetary policy shock and remains lower
for several quarters.

5.2 Ex post: Inherited leverage and monetary policy transmission

We next ask whether the e�ects of a rate hike di�er across sectors entering the tightening period
with di�erent inherited leverage.

We test this using sector-level local projections of PPI in�ation (obtained from Rubbo (2023)
based on the Bureau of Labor Statistics data) and capacity utilization (obtained from the Federal
Reserve’s release G.17) on MPS interacted with lagged sector leverage. For each horizon h, we
estimate local projections of the form

ys,t+h = αs + τt + βh MPSt × Leverages,t−1 + δhLeverages,t−1 + εs,t+h,

where αs and τt are sector and time �xed e�ects. For in�ation,ys,t+h denotes cumulative sector PPI
in�ation. For capacity utilization, ys,t+h is the cumulative average log change in utilization mul-
tiplied by 100. Standard errors are clustered by sector. Here MPSt stands for contemporaneous
rather than cumulated monetary policy surprises because PPI in�ation and capacity utilization
respond at higher frequency than leverage. To help interpret the magnitudes, we standardize
estimates by the cross-sectional standard deviation of sector leverage, so that coe�cients corre-
spond to the additional e�ect of a 100 bps surprise tightening for a sector whose average leverage
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Figure 13: Decomposing the leverage response to monetary policy tightening
Notes: Leverage �ow decomposition: response to a monetary policy tightening shock. All dependent variables are
cumulative quarterly �ows from t − 3 through t +h for di�erent horizons h = 0, . . . , 8 scaled by total assets at t − 4.
Panel (a): net debt issuance (long-term debt issuance minus retirement, plus change in current debt). Panel (b): net
equity issuance (sale of common stock minus purchase of common stock). Panel (c): net debt issuance minus net
equity issuance; negative values indicate within-�rm substitution from debt toward equity. Shaded areas: 90%
con�dence intervals. See Appendix C for variable construction and speci�cation.

is one standard deviation higher.
Table 1, column (1), shows the impact responses β̂0. The in�ation interaction is positive and

signi�cant at the 1% level. Higher relative in�ation in those sectors could be driven by a lower
sensitivity of sectoral demand or a higher sensitivity of supply. One way to distinguish between
these two explanations is to look at the quantity response for sectors reporting capacity utiliza-
tion, which can be viewed as an empirical proxy for the variable x in our model. Following a
tightening, sectors with relatively stronger demand should see higher utilization, whereas sec-
tors with relatively weaker supply should see a decline in utilization. Column (3) shows that the
capacity interaction is negative although less precisely estimated, re�ecting in part the substan-
tially smaller sample of sectors for which capacity utilization is available; column (2) con�rms
that the in�ation estimate is very similar for this subset of sectors. The opposite signs of the
in�ation and capacity utilization estimates are consistent with a stronger supply contraction in
more leveraged sectors, as the model predicts.

Figure 14 shows dynamic e�ects. The in�ation interaction is positive and signi�cant on impact
(h = 0) at the 1% level; at longer horizons, estimates remain positive but less precisely estimated.
The capacity response builds steadily, becoming more signi�cant at horizon h = 1 and reaching
roughly −3.4 pp by h = 4.

Taken together, these patterns are consistent with the two basic mechanisms underlying the
theory. Monetary policy a�ects leverage ex ante, and rate hikes tighten supply in sectors with
higher inherited leverage ex post.
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Table 1: In�ation and Capacity Utilization

(1) In�ation (2) In�ation (G.17 subsample) (3) Capacity utilization
MPS × Leverage 0.978∗∗∗ 0.922∗∗∗ −1.423∗

(0.327) (0.420) (0.714)
Observations 9,991 2,356 2,371

Notes: Coe�cients are standardized: each entry is β̂ ×SD(leverage), where SD is computed
over the h = 0 regression sample. Interpretation: additional e�ect (pp) of a 100 bps tight-
ening in a sector one SD more leveraged. Column (1) shows the response of PPI in�ation
for the entire sample. Column (2) shows the response of PPI in�ation for the subsample of
sectors matched to the sectors that report capacity utilization in the Federal Reserve’s re-
lease G.17. Column (3) shows the response of cumulative log change in capacity utilization
×100 for these sectors. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

0 1 2 3 4
−1

0

1

2

Horizon (quarters)

Cu
m

.P
PI

in
�a

tio
n

(p
p)

(a) In�ation

0 1 2 3 4

−6

−4

−2

0

Horizon (quarters)

Cu
m

.∆
lo

g
ca

p.
ut

il.

(b) Capacity utilization

Figure 14: Sector-level impulse responses
Notes: Local projection of cumulative sector PPI in�ation (panel a) and cumulative average log change in capacity
utilization ×100 (panel b) on MPS × lagged sector leverage, standardized by the cross-sectional SD of leverage.
Shaded areas: 90% con�dence bands. See Appendix C for variable construction and speci�cation.
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6 Conclusion

We introduced a tractable New Keynesian framework in which corporate capital structures in-
teract with monetary policy through two channels: indebted supply (ex-post, outstanding debt
reduces �rms’ remaining debt capacity and makes production more interest-rate sensitive) and
market timing (ex-ante, changes in the policy rate shift the relative cost of debt and equity and
thereby �rms’ leverage choices). These channels generate a form of �nancial dominance, in which
the in�ation-output tradeo� faced by the central bank depends on the state of corporate balance
sheets and on how policy a�ects future �nancial constraints. Unlike �scal dominance, where
monetary accommodation is required to meet another objective (e.g., �scal sustainability), �nan-
cial dominance in our model arises under a standard in�ation–output mandate. The reduced-form
evidence in Section 5 is consistent with both channels: tightening is followed by lower leverage,
and sectors with higher inherited leverage respond in a way consistent with a stronger supply
contraction.

The model delivers two central policy implications. First, when �rms are highly levered, ag-
gregate supply becomes kinked: monetary tightening contracts both demand and supply. Price
stability requires larger output contractions than in the canonical New Keynesian model. While
the rate required for price stability rises with outstanding debt, the welfare-maximizing rate can
fall. Tolerating higher in�ation in high-leverage states avoids further tightening supply con-
straints.

Second, when low rates induce �rms to lever up, monetary policy becomes intrinsically in-
tertemporal even when a static analysis would suggest divine coincidence. Aggressive easing
that closes the contemporaneous output gap can tighten future supply constraints and worsen
future stabilization tradeo�s. This case for policy restraint does not depend on zero lower bound
constraints or on an explicit �nancial-stability mandate.

Our analysis focuses on corporate debt and aggregate supply. A natural question is how �-
nancial dominance interacts with other channels through which debt constrains monetary policy.
Recent work emphasizes that household balance sheets can make aggregate demand history-
dependent (Mian et al., 2021). Indebted demand and indebted supply have opposite implica-
tions for future policy rates: the former calls for lower rates to stimulate spending, the latter
for higher rates to control in�ation. These forces need not o�set and can reinforce each other
across episodes. For instance, prolonged accommodation aimed at supporting indebted demand
may encourage corporate leverage through market timing, tightening future supply constraints.
Mortgage lock-in may further weaken the contractionary e�ect of rate hikes on household de-
mand (Fonseca and Liu, 2024; Fonseca et al., 2025), potentially requiring larger increases in policy
rates to achieve a given reduction in in�ation and thus amplifying the indebted supply channel.
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Integrating corporate and household debt in a uni�ed framework is a promising direction for
future work.
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Online Appendix

A Additional Results and Extensions

A.1 Aggregate labor

Aggregate labor demand is the sum of the labor demand by the mass λ of �rms able to reset
their price according to Lemma 1, and the labor demand by the mass 1 − λ of �rms stuck with a
relative price p̄(G). Under the labor subsidy τ = 1/ϵ , the desired reset price satis�es p∗(G) = Gϕ

and the price index de�nition implies p̄(G)1−ϵ = 1−λG−ϕ(ϵ−1)

1−λ . Denoting Gt =
Yt
xνt Ȳ

the output gap,
equilibrium aggregate labor can be written as a function N of the output gap:

Nt = N(Gt ) = N̄G
1

1−α
t · ∆(Gt ), (A.1)

where N̄ = 1−α
χ is the �rst-best labor supply that would prevail under �exible prices, the second

term G
1

1−α captures the potential “overheating” of the economy if equilibrium output Y is higher
than natural output xνȲ , and

∆(G) = λG−
ϕϵ

1−α + (1 − λ) [p̄(G)]−
ϵ

1−α , (A.2)

is a measure of the labor dispersion (and therefore misallocation, since all �rms have the same
marginal cost) resulting from price stickiness.

A.2 Other shocks

Fiscal shocks. Proposition 6 focuses on demand shocks arising from households’ discount fac-
tor. Fiscal shocks such as increases in government spending G0 have a very similar e�ect.

Suppose a date-0 public-spending shock G0 > 0. Aggregate demand still determines output
Y0 = G0 + C0, and in the relevant range of interest rates R0 > 1/β , we have C0 = Ȳ/(βR0). The
policy rate that leaves output unchanged at Y0 = Ȳ is:

R0 =
Ȳ

β(Ȳ − G0)
.

In a New Keynesian model without �nancial frictions, the central bank could o�set any in�a-
tionary e�ects of the �scal stimulus by stabilizing output. However, indebted supply implies that
under this monetary policy reaction, the �scal shock is still in�ationary as x0 falls below 1. If we
start from the steady-state leverage (so that F−1 = β − γ ), then x0 = 1 − βG0/(γȲ ), so in�ation
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1/β Rn0

Figure A.1: Binding constraint (x0 < 1) following a supply shock γ0 > γ . Rn0 is the policy rate
ensuring price stability after the shock.

increases with the size of government spending.
Therefore, our framework predicts that a �scal shock can cause in�ation in spite of monetary

tightening that is su�ciently reactive to keep output at its potential. Moreover, the in�ationary
consequences are larger if �rms have borrowed a lot recently, for instance following a period of
low rates.

Supply shocks. We now consider how �nancial dominance a�ects the response of monetary
policy to supply shocks. Our model features two potential sources of negative supply shocks: a
fall in total factor productivity A, or an increase in the reinvestment need γ . At a general level,
both can be viewed as an adverse shift in the production possibility frontier once we take into
account the two stages of production.

A negative date-0 shock on productivity A0 is a pure downward shift in potential output Ȳ0,
that leaves the threshold interest rate R̄(F−1) (corresponding to the kink in the aggregate supply
curve) unchanged; in Figure 2 this corresponds to a parallel fall in the red aggregate supply
curve Y s

0 . As in the standard (one-sector) New Keynesian model, a transitory negative shock
to A0 implies an increase in the natural interest rate. This is because the economy is expected
to grow back to a higher potential output, which means that in partial equilibrium (for a given
rate R0) households would like to borrow to smooth consumption between dates 0 and 1, hence
in general equilibrium the interest rate must adjust upwards. Financial frictions imply that the
natural rate increases by even more due to an adverse feedback loop. As the higher rate tightens
�rms’ liquidity constraints and makes households poorer at t = 0, the desire to borrow from
future income Y1 is stronger. This adds to the upward pressure on the equilibrium rate, which
further tightens �rms’ constraints, and so on.

The most interesting kind of negative supply shock takes the form an increase inγ0, which can
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be interpreted as higher input prices (e.g., due to an energy crisis or supply chain disruptions) or
as an unusual need to reorganize �rms and reorient production, as was the case post-pandemic.
Unlike in the case of a TFP shock, here potential output (i.e., the output that would prevail absent
�nancial frictions) is una�ected and remains at its steady-state level Ȳ , and monetary policy could
decide to maintain Y0 = Ȳ by keeping its rate unchanged at the steady-state rate R = 1/β . That
would be in�ationary, however, as the threshold rate R̄ above which �nancial frictions bind is now
lower. Figure A.1 shows how this corresponds to a leftward shift of the kink in the red aggregate
supply curveY s

0 , and a lower aggregate supply in the constrained region. On the other side of the
policy spectrum, ensuring price stability (and therefore replicating the �exible prices allocation)
requires a higher interest rate (depicted as Rn0 in Figure A.1) and an even lower continuation x0.

One di�erence with the case of a TFP shock is that maintaining “full employment”, interpreted
as ensuring Y0 = Ȳ0, requires a higher rate and a drop in output in the case of a fall in TFP A0,
whereas it calls for a stable interest rate and no drop in output in the case of an increase in γ0.
Hence nominal rigidities together with the proper monetary policy response have potentially
larger welfare bene�ts following a shock to γ0.

Financial shocks. We can also consider shocks that fall outside the standard demand and sup-
ply shocks in macroeconomics. Consider an increase in κ0 that can be viewed as either a �nancial
shock that makes equity and cash �ow based claims particularly expensive, or a “�ight to safety”
shock that makes debt particularly cheap. Surprisingly, such a shock may a�ect date-0 output
and in�ation even though balance sheets are pre-determined, solely through its impact on future
corporate balance sheets. In fact, we �nd that �nancial shocks that make debt more attractive
have particularly damaging intertemporal e�ects: their directly make future supply more in-
debted, and are di�cult to address with conventional monetary policy, as rate cuts amplify the
shift towards debt.

To illustrate this channel in the simplest way, it is convenient to use the additive spread spec-
i�cation RE

0 = R0 + κ0. An increase in κ0 can be interpreted as either a rise in the relative cost of
equity �nancing or a “�ight-to-debt” episode that makes debt unusually cheap. In this case, the
market-timing threshold satis�es

RMT (κ0) =
κ0

x̄ 1−ν − 1
,

so a higher κ0 expands the region in which easing induces leverage and lowers x1.
If �rms’ capital structures shift towards debt at t = 0, causing indebted supply at t = 1 and

x1 < 1, then the rise in κ0 is e�ectively a negative demand shock at t = 0, and leads to a drop in
output and de�ation absent any monetary policy response, that is if R0 is kept �xed. However,
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responding to the rise inκ0 by easing monetary policy leads to the same dilemma as in Proposition
6. The high spread κ0 dampens the e�ect of monetary policy on output due to the endogenous
response of corporate capital structures (Proposition 5). As a result, a more aggressive rate cut is
required to stabilize output Y0, but this can only be done at a larger cost in terms of future output
Y1.

Remark 5 (QE and large-scale asset purchases as wedge shocks). Large-scale asset purchases can
be interpreted in our framework as policies that disproportionately compress yields on debt-like
claims relative to equity, thereby strengthening market-timing incentives. In the model, such
policies can be represented as an increase in κ (or, more generally, an increase in the wedge
RE

0/R0 holding the household intertemporal price R0 �xed). A larger wedge makes debt �nancing
privately cheaper than equity, induces repurchases and leverage increases, and lowers the future
continuation scale x1. Through this channel, policies that reduce debt yields today can make
future supply more vulnerable to a subsequent tightening.

A.3 Long-term �xed-rate debt

This appendix shows that the ex-post analysis of Section 3 is qualitatively similar when initial
investments are �nanced by long-term �xed-rate debt. The ex-ante analysis of Section 4 is unaf-
fected, since the two contracts coincide along the perfect foresight path.

We replace the baseline contract, under which a �rm born at t−1 with leverage `t−1 owes
Rt−1Rt`t−1K at t + 1, with a long-term �xed-rate debt contract promising a �xed real repayment
determined at issuance.22

De�ne the inherited real debt burden D−1 = E−1[R0]F−1, where E−1[R0] is the date-0 rate
expected when the �rm issues debt at t − 1. The �rm must repay D−1K at t = 1 independently
of the date-0 policy rate R0. In the baseline, a rate increase simultaneously raises the real debt
burden R0F−1 and reduces the collateral value of the residual pledgeable income. With �xed real
repayment, R0 only operates through the collateral value.

The date-0 continuation scale becomes

x0 = min
{
1,

1 − D−1

γR0

}
. (A.3)

The corresponding indebted-supply threshold is

R̄(D−1) =
1 − D−1

γ

22Throughout, “�xed rate” means �xed real repayment. Nominal �xed-coupon debt would lie between this ap-
pendix and the baseline model, because unexpected in�ation would decrease the ex-post real debt burden.
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and decreases with outstanding debt as in the baseline model.

Natural rate. With aggregate demand Y0 = Ȳ/(β0R0) (holding x1 = 1 �xed), the output gap in
the constrained region is

G0 =
γ νRν−1

0
β0 (1 − D−1)

ν .

Since G0 → 0 as R0 →∞, there always exists a natural rate ensuring price stability, given by

Rn0 =


1
β0

if
1
β0
≤ R̄,(

γ ν

β0 (1 − D−1)
ν

)1/(1−ν )
if

1
β0
> R̄.

(A.4)

In the constrained region, Rn0 is strictly increasing in D−1. The only di�erence is that the extreme
region β0 < β(F−1) of Proposition 2 in which price stability becomes infeasible does not arise
because the constant elasticity −∂ logx0/∂ logR0 = 1 ensures that aggregate demand always
eventually falls below aggregate supply as R0 grows.

Optimal rate. The �rst-order condition for an interior optimum is

M(G0) =
1

1 − ν
,

where M(G) ≡ χN ′(G)G is the distortion index from the baseline analysis. This pins down a
unique target gap G∗ > 1 with associated positive in�ation.

De�ne the gap at the kink as

Ḡ ≡
1
β0R̄
=

γ

β0(1 − D−1)
,

which increases with outstanding debt D−1. Then the kink R0 = R̄ is optimal if 1 ≤ M(Ḡ) ≤

1/(1 − ν ). Therefore, the ex-post optimal rate is

R
opt
0 =



1
β0

if Ḡ ≤ 1,

R̄ =
1 − D−1

γ
if 1 < Ḡ ≤ G∗,(

γ ν

β0(1 − D−1)νG∗

)1/(1−ν )
if Ḡ > G∗.

(A.5)

In the kink-optimal region, Ropt0 is strictly decreasing in D−1 while Rn0 is strictly increasing, as in
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the baseline model. As leverage rises, the in�ation-targeting rate goes up and the welfare-optimal
rate goes down. The only qualitative di�erence with the baseline model is that in the extremely
constrained region (Ḡ > G∗), the ratio R

opt
0 /R

n
0 = (G

∗)−1/(1−ν ) is constant, hence both the optimal
and the natural rate increases with outstanding debt, whereas in the baseline model the optimal
rate can still decrease with debt in the interior region.

In sum, �xed-rate legacy debt removes the repricing channel but preserves the collateral value
channel through which interest rates a�ect �rms’ borrowing capacity. This is enough for the
Phillips curve to be kinked and state-dependent, for the divine coincidence to break down when
leverage is high, and for the natural and optimal rates to move in opposite directions as debt
increases outside the most constrained region. The baseline model’s contract is quantitatively
relevant as loans from banks and non-bank �nancial institutions are typically �oating-rate, but
that feature is not necessary for the core implications of indebted supply.

A.4 Sticky household expectations

Some implications of the model operate purely through supply and do not rely on households
anticipating future �nancial constraints. Other implications operate through a demand feedback:
households expect that current leverage choices reduce future income, which dampens current
spending and therefore weakens (or can even reverse) the short-run e�ect of monetary easing.
A simple reduced-form way to parametrize the strength of the expectation channel is to allow
households’ expectations to underreact to news about future income. For instance, suppose that
date-0 aggregate demand follows a generalization of the rational-expectations Euler equation
C0 = C1/(β0R0):

C0 =
C̃1

β0R0
, C̃1 = Ȳ

1−θCθ1 , θ ∈ [0, 1]. (A.6)

When θ = 1, we recover the standard rational-expectations equilibrium where households fully
internalize the e�ect of future indebted supply on income. When θ = 0, households behave as
if future income is �xed at Ȳ which mutes the demand-side anticipation e�ect. Underreaction
mitigates the demand-feedback component of Proposition 6: under (A.6), the date-0 IS curve
becomes

Y0 =
x1(R0)

νθ Ȳ

β0R0
,

so that all expressions that rely on households fully internalizing future income e�ects carry
through with ν replaced by νθ in the anticipation channel. In particular, the interest-rate elasticity
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of output in the market timing region becomes

−
d logY0

d logR0
= 1 −

νθ

1 − ν
ηд .

As θ → 0 , the private demand-feedback from future indebted supply vanishes: monetary easing
regains its standard contemporaneous power even though it may still induce leverage and reduce
x1.

However, the prudential policy tradeo� for the planner remains: even if households under-
react to future income losses, the planner internalizes that lower x1 reduces actual future con-
sumptionC1 = Ȳx

ν
1 . Thus the case for prudential monetary policy (Proposition 7) does not depend

on sophisticated household expectations.
To see this, we maintain the setting of Section 4.3: we focus on a low-rate region in which the

current supply constraint does not bind at t = 0 so x0 = 1, prices are �exible from t = 1 onward,
and the continuation scale x1 = x1(R0) is a�ected by market timing (so x′1(R0) ≥ 0 with x′1(R0) > 0
in the market-timing region). At t = 1, consumption equals

C1 = Y1 = x1(R0)
νȲ .

Substituting into date-0 demand yields the implementability constraint

C0 = Y0 =
x1(R0)

νθȲ

β0R0
, G0(R0) ≡

Y0

Ȳ
=
x1(R0)

νθ

β0R0
. (A.7)

The planner maximizes welfare subject to (A.7). As in Section 4.3, period-1 labor disutility is
constant and can be ignored, hence (up to constants) the planner’s objective is

W (R0) = logC0 − χN(G0(R0)) + β0 logC1.

From (A.7),

d logC0

dR0
= νθ

x′1
x1
−

1
R0
,

d logC1

dR0
= ν

x′1
x1
,

dG0

dR0
= G0

(
νθ

x′1
x1
−

1
R0

)
.

Therefore
dW

dR0
=

(
νθ

x′1
x1
−

1
R0

)
− χN ′(G0)G0

(
νθ

x′1
x1
−

1
R0

)
+ β0ν

x′1
x1
.

Using M(G0) = χN
′(G0)G0 and rearranging yields the derivative of welfare with respect to R0:

dW

dR0
=

M(G0) − 1
R0

+ ν
x′1(R0)

x1(R0)

(
β0 + θ − θM(G0)

)
. (A.8)
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As in the baseline model (with θ = 1), we de�ne the (date-0) natural rate policy Rn0 as the policy
that closes the contemporaneous output gap, satisfying

G0(R
n
0) = 1 ⇐⇒ x1(R

n
0)
νθ = β0R

n
0 . (A.9)

At the stabilization point G0 = 1, we have M(1) = 1. Evaluating (A.8) at Rstab0 therefore yields

dW

dR0

����
Rn0

= β0ν
x′1(R

n
0)

x1(R
n
0)
.

If x′1(R
n
0) > 0, this derivative is strictly positive, so welfare is increasing in R0 at Rn0 . Hence the

optimum must satisfy R
opt
0 > Rn0 .

Notably, this conclusion is independent of θ and in particular it holds even if θ → 0. When
θ < 1, households underreact to the e�ect of x1 on future income, so the private demand-feedback
channel is attenuated. However, the planner still internalizes that market timing lowers actual
future consumption C1 = xν1Ȳ . Proposition 7 shows that this is su�cient to generate prudential
leaning: even in the extreme case θ = 0 (no private anticipation), the planner prefers to raise R0

relative to Rn0 whenever x′1(R
n
0) > 0.

A.5 Demand e�ects from �nancial frictions

By design, our baseline model abstracts away from the well-understood e�ect of �nancial frictions
on aggregate demand. In the model, this complete separation is due to two assumptions: the
long-term investment scale K is �xed, and the reinvestment γxt+1K is produced by competitive
suppliers (e.g., commodities or imports).

Naturally, we can generalize the model by relaxing either of these two assumptions. Suppose,
for instance, that a fraction ω > 0 of the reinvestment need γxt+1K is produced by �rms with
sticky prices instead of coming from endowments or competitive wholesalers with �exible prices.
In that case, the market-clearing condition for output becomes

Yt = ωγxtK +Ct

where aggregate consumption Ct follows the same Euler equation (3) as before, and the new
term ωγxtK corresponds to the “investment” part of aggregate demand.23 As Figure A.2 shows,
the only di�erence is that aggregate demand Yd

0 also has a more negative slope for rates R0 > R̄.
23We still assume that the long-term investment K is �xed. Making it interest-sensitive would simply add a third

component to aggregate demand with similar implications.
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Ȳ
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Y s
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Figure A.2: Aggregate demand Yd
0 and aggregate supply Y s

0 as functions of R0 when �nancial
frictions also have demand e�ects. The dotted lines correspond to the frictionless New Keynesian
model (ν = 0).

A.6 Banks and credit crunches

Our baseline model contrasts the implications of di�erent types of external �nance for monetary
policy transmission, but abstracts from �nancial intermediaries. “Debt” in our model can thus
be interpreted as bank loans, non-bank loans, or corporate bonds, and �rms’ binding constraints
are due to previous leverage choices that limit the borrowers’ remaining pledgeable income or
collateral.

Here we show how to extend our framework to allow for ampli�cation originating in the
banking sector, consistent with the empirical �ndings in Drechsler, Savov and Schnabl (2022),
who argue that due to a regulatory cap on deposit rates (“Regulation Q”), monetary tightening
in the 1970s led to stark deposit out�ows and credit crunches that contracted aggregate supply.24

Our model can incorporate those additional frictions by assuming that the reinvestment must be
funded by bank loans paying not just the policy rate R0 but a loan rate R0 + ρ(R0) that includes
an additional loan spread ρ.25 It remains crucial that �rms are unable to fund the reinvestment
need by issuing equity against the operating cash �ows. In that case, the continuation scale that
determines ex-post aggregate supply becomes

x0 = min
{
1;

1
γ

[
1

R0 + ρ(R0)
− F−1

]}
.

24Other work on the relation between monetary policy, bank lending and �rms’ liquidity constraints includes
Kashyap, Stein and Wilcox (1993), who show that monetary tightening shifts �rms’ capital structure within debt
types, from bank loans towards commercial paper, and Kashyap, Lamont and Stein (1994), who �nd that bank-
dependent �rms without internal liquidity saw an especially strong fall in their inventories during the 1981-1982
recession induced by monetary tightening.

25The loan spread ρ should be viewed as encapsulating both a directly measurable higher rate but also the shadow
cost of non-price rationing at the intensive or extensive margin, cf. Mabille and Wang (2022).
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The key insight in Drechsler, Savov and Schnabl (2022) is that Regulation Q made the e�ective
loan spread ρ particularly sensitive to monetary policy, with the positive derivative ρ′ capturing
the strength of the bank credit crunches induced by higher rates.

Denote RQ the rate at which Regulation Q becomes binding.26 Suppose that when R0 is below
RQ , there is no loan spread and outstanding debt is small enough that x0 = 1; but once R0 exceeds
RQ , the loan spread ρ increases with R0 with a slope ρ′. Then an increase in R0 in the binding
Regulation Q region is in�ationary if

1 + ρ′ >
γ

βν

even though it would be de�ationary with a low enough ρ′. Figure A.3 shows how in this case
aggregate supply becomes even steeper as a function of R0 (i.e., has a more negative slope) than
aggregate demand, due to the possibility of credit crunches. Thus Regulation Q may have am-
pli�ed the supply consequences of tight monetary policy that we argue are always present when
�rms face liquidity constraints.

In this extreme case, a rate cut would actually lead to both higher output and less in�ation,
and thus lowering rates to R0 = Rn0 in Figure A.3 would be an improvement on both dimensions.27

By contrast, in our model the central bank still faces the standard tradeo� between in�ation and
economic activity, and taming in�ation requires increasing rates (as in Proposition 6). Moreover,
unlike �nancial dominance that works through general equilibrium and dynamic e�ects, here the
relevant kink in the Phillips curve is at an exogenous location determined by the Regulation Q
cap, and not a function of past corporate leverage decisions.

A.7 Microfoundations for the debt-equity spread

A.7.1 Equity underwriting costs

Here we microfound the decreasing relationship between the interest rate and the debt-equity
spread as an equilibrium consequence of equity underwriting costs.

Suppose that a monopolistic �nancial institution underwrites �rms’ equity. Its cost function
is C + c(1 − lt ) where C, c > 0. The �xed cost C generates economies of scale. The underwriter
collects a fee—a fraction ft of issuance proceeds—that each �rm takes as given.

Let σt ≡ ft/(1 − ft ) = RE
t /Rt − 1. Suppose the �nancial institution is a contestable monopoly

and so it must price at average cost. The equilibrium (σt , lt ) is then given by the underwriter’s
26Note that x0 depends on �rms’ real borrowing costs. We write ρ as a function of the real rate R0, but what

matters for deposit out�ows and credit crunches is the nominal interest rate as Regulation Q applied to nominal
deposit rates.

27In case of a simultaneous positive demand shock making it impossible to stabilize in�ation completely, the
optimal rate would be R0 = RQ .
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Ȳ

Yd
0 (R0)

Y s
0 (R0) without Reg. Q

Y s
0 (R0) with Reg. Q

RQRn0

Figure A.3: Aggregate demand Yd
0 and aggregate supply Y s

0 as functions of R0 with and without
Regulation Q, where RQ is the rate above which a binding Regulation Q triggers credit crunches.
The dotted lines correspond to the frictionless New Keynesian model (ν = 0).

zero-pro�t pricing:

σt = c +
C

1 − lt
⇔ lt = 1 −

C

σt − c
,

and by �rms’ optimal capital structure decisions:

lt =
1
Rt

(
1

Rt+1
− γ min

(
x̄(1 + σt )

−1
1−ν , 1

))
.

At date 0, when monetary policy determines R0 and aggregate demand, one has

1
R0R1

=
β2Y0

Ȳ
=

β

R0
min

(
x̄ν (1 + σ0)

−ν
1−ν , 1

)
, (A.10)

and so (σ0, l0) solves

l0 = 1 −
C

σ0 − c
(A.11)

l0 =
1
R0

[
β min

(
x̄ν (1 + σ0)

−ν
1−ν , 1

)
− γ min

(
x̄(1 + σ0)

−1
1−ν , 1

)]
. (A.12)

Suppose that the r.h.s. of (A.12) is in (0, 1) for R0 = β and σ0 = c , then forC su�ciently small and
R0 su�ciently close to 1/β , the system (A.12)–(A.11) admits a solution (σ0, l0) ∈ (c,+∞) × (0, 1)
that decreases in R0, implying that date-0 monetary easing raises the debt-equity spread and
reduces date-1 debt capacity.
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A.7.2 Convenience yield on debt

Suppose corporate debt enters households’ utility function∑
t

βt (logCt − χNt +v(Dt )) , (A.13)

where Dt is the value of corporate debt held at t .
Then we can solve for the �ex-price production and capital-structure decisions of �rms us-

ing only optimal labor supply by households, solving in particular for the capital structure as a
function of Rt and RE

t as we currently do:

x∗t+1 = min
1,

x̄(
RE
t /Rt

) 1
1−ν

 . (A.14)

The Euler equations for equity and debt are respectively

1
Ct
=
βRE

t

Ct+1
, (A.15)

1
Ct
=
βRt
Ct+1

+v′(Dt ). (A.16)

Combining them and using market clearing, we obtain

Ct+1 = Ȳ min

{
1, x̄ν

(
RE
t

Rt

) −ν
1−ν

}
, Dt = K(lt + γxt ) (A.17)

hence

RE
t

Rt
= 1 +

Ȳ min
{
1, x̄ν

(
REt
Rt

) −ν
1−ν

}
βRt

×v′

(
K

[
−Rt−1lt−1 +

1
Rt

(
1

Rt+1
+ 1 − γ min

{
1, x̄

(
RE
t

Rt

) −1
1−ν

})])
. (A.18)

The right-hand side is decreasing in RE
t /Rt , and also in Rt as soon as, e.g., v has a relative risk

aversion smaller than 1. In this case we have that RE
t /Rt and leverage decreases in Rt .

In the New Keynesian version of the model, we consider the tractable special case with linear
utility of debt v · Dt , with slope v > 0. In this case, we can easily compute the threshold RMT
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below which future leverage negatively a�ects future and thus current demand:

RMT =
vȲ

β(x̄1−ν − 1)
, (A.19)

and monetary easing below this threshold yields the following relations between xt+1 and Rt and
between Yt and Yt+1:

RE
t

Rt
= 1 +

vȲ min
{
1, x̄ν

(
REt
Rt

) −ν
1−ν

}
βRt

hence
RE
t

Rt
= 1 +

vȲ

βRt

for Rt ≥ RMT or
RE
t

Rt
= 1 +

(
RE
t

Rt

) −ν
1−ν vȲ x̄ν

βRt

for Rt < RMT .
For Rt < RMT , denoting RE

t /Rt = д(Rt ), the equilibrium condition becomes

д(Rt ) = 1 + д(Rt )−ν/(1−ν )
vȲ x̄ν

βRt
. (A.20)

Di�erentiating (A.20) yields the interest-rate elasticity of output in this region:

−
d logY0

d logR0
=

1

1 + v
1−v

д(Rt )−1
д(Rt )

,

con�rming that market timing attenuates the output response to monetary policy.

A.8 Adverse selection preventing seasoned equity issuance

Here we modify the model so that �rms’ unwillingness to issue equity at the interim stage, along
a perfect-foresight path and for su�ciently small shocks away from it, arises endogenously as
a lemons problem. Suppose there are a continuum with mass 1/q of desirable varieties, where
q ∈ (0, 1). At date t , there are 1/q �rms standing ready to produce one variety each at t + 1. Each
�rm will actually be able to produce at t + 1 with probability q only, whereas with probability
1−q it will not. For example �rms draw independently one of two values for γ , one is su�ciently
small and the other arbitrarily large. There is no private information at date t . At the outset of
t + 1, at the re�nancing stage, each �rm privately observes whether it can produce and whether
it spends the expenditure cost. We show that this can create a lemons problem in the date-t + 1
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equity market taking as given RE
t and Rt .

At the interim stage, a �rm that can produce has no way to signal her type in the equity mar-
ket. If it seeks to post collateral such as unencumbered date-t + 2 cash �ows or cash carried from
date t , it must post at least the amount raised in the equity market otherwise a �rm that cannot
produce would �nd mimicking (weakly) optimal. But this is equivalent to using this collateral to
fund the expenditure. Thus the t + 1-equity market is either pooling or inactive.

Suppose it is pooling. Then if a �rm that can produce funds the expenditure in the equity
market, its continuation scale x̂i,t+1 solves

∂Πi,t+1(x̂i,t+1)

∂x
=
γK

q
. (A.21)

Notice that if a �rm issues equity at t +1 this way, it optimally maximizes date-t leverage because
a date-t + 1 pooling equity market implies that equity issued at t + 1 has the same ex-ante cost
as debt, that is, it chooses

RtRt+1l̂i,t+1 = 1. (A.22)

Suppose now the �rm decides to not issue in the t + 1-equity market. It solves at t :

x∗i,t+1 = arg max
x
{q(Πi,t+1(x) − γxK) + (R

E
t − Rt )li,tK} s.t.γx ≤

1
Rt+1
− Rtli,t , (A.23)

yielding a �rst-order condition

∂Πi,t+1(x
∗
i,t+1)

∂x
=

[
RE
t

Rt
− 1 + q

]
γK

q
.

Not issuing equity at t + 1 is then time-consistent i� x∗i,t+1 ≥ x̂i,t+1, which holds if RE
t /Rt < 2 − q.

In this case the �rm is indeed better o� avoiding the t + 1-equity market i�

Πi,t+1(x
∗
i,t+1) − γx

∗
i,t+1K − Πi,t+1(x̂i,t+1) + γ x̂i,t+1K ≥

RE
t − Rt

qRt
γx∗i,t+1K . (A.24)

This holds if q and (RE
t − Rt )/(qRt ) are su�ciently small other things being equal as x∗i,t+1 is

strictly larger than and bounded away from x̂i,t+1 < 1 in this case. This shows that pooling in the
t + 1-equity market is not sustainable for such parameter values.
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A.9 More general elasticity of intertemporal substitution

Here we sketch how the results extend to the case in which households derive a more general
CRRA utility over consumption C1−1/σ

1−1/σ where σ is the elasticity of intertemporal substitution (EIS).
First, the output in the �exible-price case (given the steady-state labor subsidy τ = 1/ϵ) be-

comes

Yt+1 = x
νσ

σα+1−α
t+1 Ȳ , (A.25)

with
Ȳ =

[
AKα

(1 − α
χ

)1−α ] σ
σα+1−α

.

Denote
ν̃ = ν

σ

σα + 1 − α
.

Then the date-t + 1 capacity xt+1 becomes

xt+1 = min

1,
x̄(

1 + κt
Rt

) 1
1−ν̃

 (A.26)

where x̄
σα+1−α

σ =
(
ν
γ

) σα+1−α
σ

(
1−α
χ

)1−α
AK−

1−α
σ .

The date-0 Euler equation becomes

Y0 =
x ν̃1Ȳ

(βR0)σ
(A.27)

hence the interest-elasticity of output is

−
d logY0

d logR0
=


σ

[
1 − νκ

[1−α+σ (α−ν )](R0+κ)

]
if R0 < RMT

σ if R0 > RMT

Finally, the date-0 Phillips curve becomes

P0

P−1
=


1 − λ

[
xν0

(
Ȳ
Y0

) σα+1−α
σ

]ϕ(ϵ−1)

1 − λ



1
ϵ−1

. (A.28)
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Overall, a higher EIS implies that monetary policy a�ects supply relatively more than demand,
all else equal.

A.10 Macroprudential policy

The market-timing channel implies an aggregate supply externality: each �rm privately values
low rates because they make debt cheap relative to equity, but collectively this reduces next
period’s aggregate capacity x1 and thereby worsens the stabilization problem faced by monetary
policy. A natural macroprudential tool is a tax or wedge on debt issuance at date 0, τF ≥ 0, that
e�ectively raises the private cost of debt to (1 + τF )R0 without changing the intertemporal price
faced by households.

Suppose a policymaker can complement the policy rate R0 with a proportional wedge τF ≥ 0
on new debt issuance at t = 0 (e.g., a tax on debt-�nanced payouts). One unit of debt �nancing
then e�ectively costs (1+τF )R0, while the required return on equity remainsRE

0 . This is equivalent
to replacing the private debt cost R0 by (1+τF )R0 in the �rm’s choice. In particular, in the market-
timing region, the optimal continuation scale becomes

x∗1 = min
1, x̄

(
(1 + τF )R0

RE
0

) 1
1−ν  . (A.29)

The wedge τF directly targets the externality by discouraging privately optimal leverage that
reduces x1.

Consider the additive speci�cation

RE
0 = R0 + κ .

Ifκ is a pure transfer (so that the only welfare e�ect of market timing is throughx1), the constrained-
e�cient policy sets x1 = 1 and eliminates the prudential motive from monetary policy. Con-
cretely, for any given policy rate R0 in the market-timing region, the policymaker can pick τF so
that (A.29) delivers x1 = 1:

1 + τF =
1 + κ/R0

x̄ 1−ν .

Conditional on this choice, the optimal monetary policy coincides with the stabilization policy
for the date-0 demand shock (i.e., it closes the contemporaneous output gap) and no prudential
distortion as in Proposition 7 is required.

If debt has a direct social value (e.g. a convenience-yield interpretation of κ), then τF a�ects
welfare both by changing x1 and by changing the socially valuable quantity of debt. In that case,
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the macroprudential authority faces its own tradeo� and full separation need not obtain; never-
theless, the same logic implies that the targeted instrument is the appropriate margin to manage
the intertemporal �nancial-stability externality, while the policy rate should focus primarily on
contemporaneous stabilization.

The aggregate supply externality parallels the aggregate demand externalities in Farhi and
Werning (2016), who show that individual borrowing decisions can be socially excessive when
they do not internalize e�ects on future aggregate demand. The key di�erence is that our ex-
ternality operates through aggregate supply. When �rms increase leverage, they reduce future
productive capacity, which cannot be o�set by monetary policy once prices become �exible. This
supply-side channel implies that the case for macroprudential policy does not depend on zero
lower bound (ZLB) concerns. Even if the central bank remains unconstrained in its future choice
of policy rates, it cannot force �nancially constrained �rms to expand supply beyond what is
feasible given their balance sheets. This is why the intertemporal tradeo� can arise even away
from the ZLB.

A.11 Heterogeneous �rms and reallocation

This appendix extends the ex-post analysis of the baseline model by allowing �rms to be hetero-
geneous in (i) productivity Ai and (ii) inherited debt Fi,t−1, taken as given, while preserving CES
demand and therefore constant desired markups.

Environment with heterogeneous �rms. Varieties i ∈ [0, 1] are produced by �rms with
idiosyncratic productivity Ai > 0 and inherited debt face value per unit of capital Fi,t−1 ≥ 0. The
production function at date t is

Yi,t = Ai x
ν
i,tK

αN 1−α
i,t ,

with the same (α,ν,K) as in the main text. We maintain the assumption that all �rms are pro-
ductive enough that they choose the maximal continuation scale subject to constraints. We also
keep the deterministic reinvestment need γ as in the main text.

At date t , the policy rate is Rt . Each �rm’s continuation scale is determined by the same
constraint as in the main text:

xi,t = min
{
1,

1
γ

(
1
Rt
− Fi,t−1

)}
. (A.30)

We focus on parameter regions such that 1/Rt > Fi,t−1 for all i so that all �rms continue operating.
Finally, we simplify expressions by setting the labor subsidy to τ = 1/ϵ as in the main text to o�set
the steady-state monopoly distortion.
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Natural output. We �rst characterize the �exible-price allocation and in particular natural
output Yn

t for a given cross-sectional state {(Ai, Fi,t−1)}i∈[0,1] and interest rate Rt . De�ne the �rm-
speci�c analogue of potential output

Ȳi = AiK
α

(
1 − α
χ

)1−α
, (A.31)

which increases with productivity Ai .
Let ϕ ≡ 1/(1 + (ϵ − 1)α) as in Lemma 1. The optimal relative price of variety i satis�es

p∗i,t =

(
Yn
t

xνi,tȲi

)ϕ
, (A.32)

where xi,t is given by (A.30).
Aggregate natural output is the CES aggregate

Yn
t =

(∫ 1

0

(
xνi,tȲi

)ϕ(ϵ−1)
di

) 1
ϕ(ϵ−1)

. (A.33)

In particular, absent �nancial constraints (xi,t = 1 for all i), natural output is

Ȳ ≡

(∫ 1

0
Ȳ
ϕ(ϵ−1)
i di

) 1
ϕ(ϵ−1)

,

and the ratioYn
t /Ȳ summarizes how heterogeneous �nancial constraints reduce aggregate supply

through both average scale and composition e�ects.

Interest-rate sensitivity and the role of reallocation. Equation (A.33) shows that even un-
der constant markups (CES demand), monetary policy can have a reallocation component on the
supply side: a change in Rt a�ects xi,t heterogeneously through inherited debt Fi,t−1, which a�ects
marginal costs and therefore relative prices and expenditure shares.28

De�ne the expenditure share of �rm i under �exible prices as

si,t ≡ p
1−ϵ
i,t . (A.34)

28Here we assume that �rms’ production functions only di�er through Ai , but heterogeneity in other parameters
νi or γi could also generate di�erent interest-rate sensitivities.
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where pi,t = Pi,t/Pt . Using (A.32) and (A.33), these shares admit the closed form

si,t =

(
xνi,tȲi

)ϕ(ϵ−1)

∫ 1
0

(
xνj,tȲj

)ϕ(ϵ−1)
dj

. (A.35)

Then
d logYn

t

d logRt
= ν

∫ 1

0
si,t

d logxi,t
d logRt

di, (A.36)

where si,t is given by (A.35). Moreover, for �rms with binding constraints (xi,t < 1 or equivalently
Fi,t−1 >

1
Rt
− γ ), we have

d logxi,t
d logRt

= −
1

1 − Fi,t−1Rt
, (A.37)

while for unconstrained �rms (xi,t = 1 or Fi,t−1 <
1
Rt
− γ ), d logxi,t/d logRt = 0. Therefore,

d logYn
t

d logRt
= −ν

∫
Fi ,t−1>

1
Rt
−γ

si,t
1 − Fi,t−1Rt

dH (Ai, Fi,t−1) ≤ 0. (A.38)

where we assume that the set of marginal �rms around Fi,t−1 = 1/Rt − γ has measure zero (e.g.,
if the distribution of Fi,t−1 has no mass points).

Expression (A.38) shows how the aggregate supply e�ect of tightening depends on the distri-
bution of leverage among constrained �rms. De�ne

Zi,t =
(
xνi,tȲi

)ϕ(ϵ−1)
,

δi,t ≡ 1{Fi,t−1 > 1/Rt − γ }
1

1 − Fi,t−1Rt

which both depend on Rt . Zi,t is a measure of e�ective productivity while δi,t increases with
outstanding debt Fi,t−1.

Then (A.38) can be written as

d logYn
t

d logRt
= −ν

(
E[δi,t ] +

Cov(Zi,t , δi,t )

E[Zi,t ]

)
. (A.39)

The covariance term in (A.39) is the “reallocation” component: it is positive when �rms that
contribute more to aggregate output under �exible prices (i.e., high e�ective productivity Zi,t )
are also more interest-rate sensitive (high δi,t , i.e., more indebted among constrained �rms). In
that case, tightening reduces aggregate supply more sharply than what would be implied by the
average leverage.
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The exact su�cient statistic in (A.39) is Cov(Zi,t , δi,t ). In the constrained region where xi,t < 1
and for small cross-sectional dispersion in Fi,t−1 around its mean F̄t−1, we have the following
�rst-order approximation of xi,t around the average x̄t =

(
1/Rt − F̄t−1

)
/γ :

xi,t ≈ x̄t −
1
γ
(Fi,t−1 − F̄t−1).

Under this approximation, the reallocation term in (A.39) is proportional to

Cov
(
A
ϕ(ϵ−1)
i , Fi,t−1

)
.

Therefore, when more productive �rms are more indebted, aggregate natural output is lower for
a given Rt and its contraction under tightening is ampli�ed; conversely, if high-productivity �rms
are less indebted, the aggregate supply contraction is mitigated.

B Proofs

B.1 Proof of Lemma 1

Nominal pro�ts are given by

Pt+1Πi,t+1 = Pi,t+1Yi,t+1 − (1 − τ )Wt+1Ni,t+1

= Pi,t+1Yt+1

(
Pi,t+1

Pt+1

)−ϵ
−
(1 − τ )Wt+1

x
ν

1−α
i,t+1K

α
1−α

[
Yt+1

A

(
Pi,t+1

Pt+1

)−ϵ ] 1
1−α

= Pt+1Yt+1


(
Pi,t+1

Pt+1

)1−ϵ
− (1 − τ )

Wt+1/Pt+1Y
α

1−α
t+1

x
ν

1−α
i,t+1K

α
1−α

A
−1

1−α

(
Pi,t+1

Pt+1

)− ϵ
1−α

 .
The optimal price P∗i,t+1 in (5) follows from the �rst-order condition and using (4) and the market
clearing condition for output Ct+1 = Yt+1 to rewrite the real wage as Wt+1/Pt+1 = χYt+1.

B.2 Proof of Proposition 2

In the constrained region R0 ∈ (R̄(F−1), 1/F−1), solving (10) is equivalent to solving

ζ (R0) = R
1
ν −1
0 − R

1
ν
0 F−1 − γ β

− 1
ν

0 = 0. (A.40)

A.20



Because β0 < 1/R̄(F−1), we have

ζ (R̄(F−1); F−1) = γ
(
R̄(F−1)

1/ν − β−1/ν
0

)
< 0.

Moreover,
lim

R0↑1/F−1
ζ (R0; F−1) = −γ β

−1/ν
0 < 0.

ζ is maximized at

R? =
(1 − ν )
F−1

.

Equation (A.40) has no solution if ζ (R?; F−1) < 0, one solution if ζ (R?; F−1) = 0, and two solutions
if ζ (R?; F−1) > 0.

The inequality ζ (R?; F−1) < 0 is equivalent to

β0 < β(F−1) =
(γ
ν

)ν ( F−1

1 − ν

)1−ν
(A.41)

where β is increasing in outstanding debt F−1. When (A.41) holds, no interest rate R0 can deliver
zero in�ation at t = 0.

When (A.40) has two solutions, we denoteRn0(F−1) the lower one. Since any in�ation-stabilizing
solution satis�es

(β0R0)
−1/ν = x0(R0) ≤ 1,

it follows that R0 ≥ 1/β0, and in the constrained region the inequality is strict. Thus stabilizing
in�ation requires a tighter policy than the frictionless benchmark and impliesY0 = Ȳ/(β0R0) < Ȳ .

Since
∂ζ

∂F−1
= −R1/ν

0 < 0,

and since ∂ζ /∂R0 > 0 at R0 = Rn0(F−1), the implicit-function theorem gives

dRn0
dF−1

= −
∂ζ /∂F−1

∂ζ /∂R0
> 0.

Thus the natural rate Rn0 is increasing in inherited debt F−1.

B.3 Proof of Proposition 3

Fix F−1 and shut down market timing by taking x1 ≡ 1. ThenC1 = Ȳ and the date-0 Euler equation
yields

C0 = Y0 =
Ȳ

β0R0
.
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The continuation scale is

x0(R0, F−1) = min
{
1,

1
γ

( 1
R0
− F−1

)}
,

and the date-0 output gap is

G0(R0, F−1) =
Y0

x0(R0, F−1)νȲ
=

1
β0R0 x0(R0, F−1)ν

.

Welfare (up to constants) isW0(R0; F−1) = logC0 − χN (G0).

Unconstrained region R0 ≤ R̄(F−1). If R0 ≤ R̄(F−1) ≡ (γ + F−1)
−1, then x0 = 1 and G0 =

1/(β0R0). Di�erentiating with respect to logR0 gives

d logC0

d logR0
= −1,

dG0

d logR0
= −G0.

Hence
dW0

d logR0
= −1 + χN ′(G0)G0 = −1 +M(G0),

so the interior FOC is M(G0) = 1.

Constrained region R0 > R̄(F−1). If R0 > R̄(F−1), then

x0 =
1 − F−1R0

γR0
.

Thus

d logx0

d logR0
= −

1
1 − F−1R0

d logG0

d logR0
= −1 − ν

d logx0

d logR0
= −1 +

ν

1 − F−1R0
.

Therefore
dW0

d logR0
= −1 − χN ′(G0)

dG0

d logR0
= −1 +M(G0)

(
1 −

ν

1 − F−1R0

)
,

so the interior FOC is
M(G0)

(
1 −

ν

1 − F−1R0

)
= 1.
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Optimality of the kink R0 = R̄(F−1). Let Gk ≡ G0(R̄(F−1), F−1) = 1/(β0R̄(F−1)). The left- and
right-derivatives ofW0 with respect to logR0 at the kink are

dW0

d logR0

����
−

= −1 +M(Gk),
dW0

d logR0

����
+

= −1 +M(Gk)

(
1 −

ν

1 − F−1R̄(F−1)

)
.

Therefore a su�cient condition for the kink R̄ to be optimal is

M(Gk) ≥ 1, M(Gk)

(
1 −

ν

1 − F−1R̄(F−1)

)
≤ 1.

B.4 Proof of Proposition 4

Suppose �rst that we are in a case such that the ex-ante leverage `i,t implies full continuation
xi,t+1 = 1 at date-t + 1. Then the �rm maximizes[

Πi,t+1(1) − γK
]
+

[
RE
t − Rt

]
`i,tK

which is highest when `i,t = ¯̀
t if RE

t > Rt , and is independent of `i,t if RE
t = Rt . Therefore without

loss of generality we can restrict attention to leverage choices `i,t ∈ [ ¯̀t , 1].
Conversely, suppose that we are in an case such that the optimal leverage `i,t implies an

interior continuation scale xi,t+1 < 1. Then we can substitute

Rt`i,t =
1

Rt+1
− γxi,t+1

to rewrite the �rm’s objective function as a function of xi,t+1

Πi,t+1(xi,t+1) − xi,t+1
RE
t

Rt
γK .

The �rst-order condition with respect to xi,t+1 is

RE
t

Rt
γK =

∂Πi,t+1

∂xi,t+1

= (1 − τ )
ν

1 − α
A
−1

1−α x
− 1+ν−α

1−α
i,t+1

χY
2−α
1−α
t+1

K
α

1−α

from the envelope theorem, given optimal pricing. With symmetric �rms such that xi,t+1 = xt+1,
we can then replace aggregate output Yt+1 = xνt+1Ȳ to get the optimal choice of future continua-
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tion:

x∗t+1 = x̄

(
Rt

RE
t

) 1
1−ν

, (A.42)

where

x̄ =

[
(1 − τ )

νȲ

γK

] 1
1−ν

.

is higher than 1. If (A.42) implies x∗t+1 < 1, then this is the optimum, since by concavity this
dominates xt+1 = 1.

B.5 Proof of Proposition 7

Assume x0 = 1 (no current supply constraint) but x1 = x1(R0) (market timing a�ects future
supply). Then

C1 = x1(R0)
νȲ , C0 =

C1

β0R0
=
x1(R0)

νȲ

β0R0
, G0(R0) =

Y0

Ȳ
=
x1(R0)

ν

β0R0
.

Welfare is
W (R0) = logC0 − χN(G0(R0)) + β0 logC1.

Di�erentiating yields

dW

dR0
= (1 + β0)ν

x′1(R0)

x1(R0)
−

1
R0
− χN ′(G0)

dG0

dR0
.

Since G0 = xν1/(β0R0), we have
1
G0

dG0

dR0
= ν

x′1
x1
−

1
R0
.

Using M(G) = χN ′(G)G, we obtain

dW

dR0
=

M(G0) − 1
R0

+ ν
x′1
x1

(
1 + β0 −M(G0)

)
.

The natural rate Rn0 is de�ned as the lowest rate satisfying G0(R
n
0) = 1. At Rn0 we therefore have

M(G0) = M(1) = 1, and
dW

dR0

����
R0=R

n
0

= ν
x′1(R

n
0)

x1(R
n
0)
β0.

In the market-timing region, x′1(R
n
0) > 0 hence dW

dR0

���
R0=R

n
0

> 0 and welfare is increasing in R0 at Rn0 ,

implying R
opt
0 > Rn0 .
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If the optimum is interior with R
opt
0 < RMT , setting dW /dR0 = 0 yields

M
(
G0(R

opt
0 )

)
=

1 − νRopt0
x′1(R

opt
0 )

x1(R
opt
0 )
(1 + β0)

1 − νRopt0
x′1(R

opt
0 )

x1(R
opt
0 )

< 1.

If instead the objective remains increasing up to the threshold, the optimum is Ropt0 = RMT . In ei-
ther case, the planner chooses a rate above the contemporaneous stabilization rate which implies
period-0 slack G0 < 1.

C Empirical Appendix

Data. We obtain sector PPI in�ation from Rubbo (2023), based on BLS Producer Price Index
series at the 3- or 4-digit NAICS level. Capacity utilization is from the Federal Reserve’s G.17
release, available for mainly manufacturing sectors at the 3- or 4-digit NAICS level.

Sector leverage is the equal-weighted average of �rm-level book leverage (total debt over
assets) for Compustat �rms mapped to sectors using NAICS codes. The sector-level sample covers
1988–2018.

Monetary policy shocks (MPS) are the orthogonalized high-frequency monetary policy sur-
prises from Bauer and Swanson (2023).

Speci�cations. For the ex-ante �rm-level results, local projections include �rm �xed e�ects
and standard errors two-way clustered by �rm and quarter. Lagged controls are sales growth,
standardized log real total assets, standardized share of current assets, leverage, CPI in�ation, and
industrial production growth. In Figure 12, the dependent variables are the change in leverage
de�ned as either total debt over total assets or total debt over total debt plus book equity, from
t − 4 to t + h, and the monetary policy shock is cumulated over the four quarters ending in t to
account for the impact of a full tightening episode on leverage which is a slow-moving variable.

Figure 13 decomposes the leverage response into �nancing �ows using quarterly Compustat
items. Net debt issuance is the cumulative sum of long-term debt issuance minus long-term debt
retirement plus the change in current debt from quarter t −3 to t +h, scaled by total assets at t −4.
Net equity issuance is the cumulative sum of sale of common stock minus purchase of common
stock over the same window, scaled by total assets at t − 4. The substitution �ow in Panel (c) is
the di�erence between net debt and net equity issuance.

For the ex-post sectoral results, the dependent variable is cumulative PPI in�ation or the cu-
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Figure A.4: Alternative de�nitions of leverage
Notes: Local projection estimates of the change in leverage as in Figure 12 using alternative de�nitions of leverage.
Panel (a): Debt / (Debt + Book equity); panel (b): (Debt - Cash) / Assets.

mulative log change in capacity utilization from t to t + h. The shock enters at the quarterly
frequency interacted with lagged sector leverage. Regressions include sector and time �xed ef-
fects, and standard errors are clustered by sector. We restrict the sample to sectors with at least
two �rms reporting leverage and winsorize dependent variables at the 1st and 99th percentiles.

C.1 Monetary policy and the risk-adjusted cost wedge: construction and
methodology

This appendix details the construction of the cost-wedge proxy and the speci�cation underlying
Figure A.6.

We measure the cost of equity (COE) following the implicit cost of capital method in Gebhardt,
Lee and Swaminathan (2001) (see also Claus and Thomas 2001). We solve for the discount rate
that equates a �rm’s stock price to the present value of residual income over a twelve-year explicit
forecast horizon, with ROE fading linearly toward the industry median. Earnings forecasts for
the �rst three years come from I/B/E/S analyst consensus. The cost of debt (COD) is the ratio
of annualized quarterly interest expense to total debt, �oored at the one-year Treasury yield and
capped at twice the BBB corporate bond index yield.29

29Our COD variable relies on average interest expenses, making it sluggish to adjust to policy rate changes due
to existing �xed-rate legacy debt. Because this backward-looking measure of COD underreacts compared to the true
marginal cost of new debt issuance whereas the COE measure is forward-looking, our estimates likely understate the
compression of the wedge in response to monetary policy shocks, making the �ndings conservative for the market-
timing interpretation. This attenuation should be strongest at short horizons and fade as legacy debt rolls over at
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Figure A.5: Capital structure responses to monetary policy tightening: robustness
Notes: Local projection estimates of the change in capital structure using two-quarter MPS and six-quarter MPS.
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As noted in Section 4, the response of the raw di�erence between COE and COD con�ates two
forces: the risk-adjusted relative cost of equity versus debt relevant for market timing, and the
equity risk premium reaction highlighted by Bernanke and Kuttner (2005). A tightening shock
raises the equity risk premium, pushing up the raw COE for riskier �rms through compensation
for systematic risk.

To separate these e�ects, we estimate for each horizon h

∆(COE − COD)i,t+h = αhi + γ
h
1 Betai,t−4 + γ

h
2 Betai,t−4 ×MPSt + γh3 MPSt + X ′i,t−4δ

h + εi,t+h, (A.43)

where Betai,t−4 is the �rm’s 48-month rolling CAPM beta measured at t − 4. The interaction
term γh2 allows the wedge response to monetary policy to vary with beta, absorbing di�erential
repricing of systematic risk across �rms. Since COE movements induced by beta exposure re�ect
compensation for systematic risk, rather than shifts in the relative attractiveness of debt versus
equity, we interpret γh3 as the component of the debt–equity wedge response relevant for market
timing. This CAPM benchmark follows Bernanke and Kuttner (2005) and should be viewed as
a parsimonious approach to extract the variation relevant for market timing, not a fully risk-
adjusted structural wedge measure.

Figure A.6 plots γ̂h3 across horizons h = 0, . . . , 8. The negative sign shows that our proxy for
the risk-adjusted wedge falls on impact after a tightening and remains lower for several quar-
ters. This is consistent with the model’s prediction that tighter policy makes debt relatively less
attractive than equity.

prevailing rates.
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Figure A.6: Response of the risk-adjusted debt–equity wedge to monetary tightening
Notes: Response of the risk-adjusted debt–equity wedge to positive monetary policy surprises. Shaded area: 90%
con�dence interval. See Appendix C.1 for variable construction and speci�cation.
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