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We ask how fiscal deficits are financed in environments with two key features: (i)
nominal rigidity, and (ii) a violation of Ricardian equivalence due to finite lives or liq-
uidity constraints. In such environments, deficits can contribute to their own financing
through two channels: a boom in real economic activity, which expands the tax base;
and a surge in inflation, which erodes the real value of nominal government debt. Our
main theoretical result establishes that this mechanism becomes more potent as fiscal
adjustment is delayed, leading to full self-financing in the limit: if the monetary author-
ity does not lean too heavily against the fiscal stimulus, then the government can run
a deficit today, refrain from tax hikes or spending cuts in the future, and still see its
debt converge back to its initial level. We further demonstrate that a significant degree
of self-financing is achievable when the theory is disciplined by empirical evidence on
marginal propensities to consume, nominal rigidities, the monetary policy reaction, and
the speed of fiscal adjustment.
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1. INTRODUCTION

SUPPOSE THE GOVERNMENT runs a deficit today in order to stimulate aggregate demand.
Suppose further that there is no “free lunch” of the type considered in the recent “r < g”
literature (Blanchard (2019), Reis (2022)); that is, the government’s net cost of borrowing
is positive. What does the government have to do in order to make sure that public debt
eventually returns back to its initial level?

The most conventional answer is fiscal adjustment: sooner or later, the government
must adopt a package of tax hikes and/or spending cuts in order to pay down the accu-
mulated debt. In this paper, we investigate a different margin—what we refer to as the
self-financing of fiscal deficits.
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The basic idea is simple. Insofar as a deficit triggers a boom, it can contribute to its
own financing via two complementary channels: by expanding the tax base, which helps
generate additional tax revenue without any adjustment in tax rates; and by triggering
inflation, which helps reduce the real value of the government’s nominal liabilities (i.e.,
debt erosion). Our contribution is to shed light on the theoretical properties and the
quantitative potency of such self-financing.

We first verify that some self-financing obtains naturally in environments with two key
features: a failure of Ricardian equivalence, so that deficits can stimulate aggregate de-
mand; and nominal rigidity, so that aggregate demand can drive real activity and thereby
inflation. We next show that, in such environments, the degree of self-financing is positive
and increases as the fiscal adjustment is delayed. Intuitively, the further the adjustment is
delayed, the larger the boom induced by the initial deficit, thus raising the potency of both
self-financing channels. Pushing this logic to its limit, we obtain our headline result: if the
monetary authority does not lean too heavily against the fiscal stimulus, and as the fiscal
adjustment is delayed more and more, the tax hike needed to bring debt back to trend
vanishes. In other words, the initial deficit finances itself through a combination of higher
output and inflation. Our contribution is completed by evaluating the practical relevance
of this lesson.

Environment. Our baseline model is kept purposefully close to the New Keynesian
textbook (e.g., Galí (2008), Woodford (2003b)). The supply block is exactly the same,
and boils down to the usual New Keynesian Phillips curve (NKPC). What changes is the
demand block, which now consists of overlapping generations of perpetual-youth con-
sumers (à la Blanchard (1985)), with survival probability ω ∈ (0�1]. When ω = 1, the
model reduces to the standard permanent-income representative-agent (PIH-RANK)
benchmark. When instead ω < 1, the model shares two key properties with quantitative
heterogeneous-agent (HANK) models: (i) consumers discount future disposable income
more heavily than in the PIH benchmark; and (ii) they have a larger short-run propensity
to consume (MPC). As will become clear, our lessons derive not from the OLG struc-
ture per se, but rather from these two more general and empirically relevant properties
of consumer demand.

Fiscal policy is represented by a rule for how tax revenue (and thereby the primary
surplus) responds to changes in aggregate income and in public debt. The dependence
on aggregate income captures the tax base channel: as output goes up, so automatically
does tax revenue. The dependence on public debt, on the other hand, captures the speed
of fiscal adjustment, or equivalently the horizon at which the government commits to
hike taxes as needed to bring debt back to trend. Our analysis will reveal how this policy
parameter is a key determinant of the degree of self-financing.

Finally, monetary policy is parameterized by the cyclicality of (expected) real interest
rate rates. For the bulk of our analysis, we concentrate on the case in which the monetary
authority keeps (expected) real interest rates constant. This case sharpens the theoretical
analysis by isolating the effects of fiscal policy on aggregate demand, following Woodford
(2011). It can furthermore be interpreted as a “neutral” monetary policy that neither
offsets the fiscal stimulus by discouraging private spending, nor increases fiscal space by
allowing the government’s real cost of borrowing to fall.

The Self-Financing Result. Starting from steady state, we shock the economy with a
one-off, deficit-financed lump-sum transfer to households. We consider this experiment
as a proxy for the “stimulus check” policies recently seen in the U.S. We then ask: How
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CAN DEFICITS FINANCE THEMSELVES 1353

much of this deficit shock will be self-financed in equilibrium via the tax base and inflation
channels? Or, conversely, how large are the tax hikes needed, sooner or later, to bring
public debt back to its trend?

Our first observation is that some self-financing is possible if and only if ω< 1. When
ω = 1 (i.e., PIH-RANK), Ricardian equivalence holds, and thus aggregate demand is
invariant to the initial deficit shock and the timing of the subsequent fiscal adjustment.
It follows that both self-financing channels are idle—the date-0 tax cut is fully financed
with later tax hikes. When instead ω < 1, Ricardian equivalence fails, and the deficit—
which now represents a net transfer from future generations to current generations or,
less literally, helps some consumers overcome liquidity constraints—stimulates aggregate
demand. With nominal rigidities, this increase in aggregate demand translates to an in-
crease in real income and, via the NKPC, to an increase in the nominal price level. The
two self-financing channels are thus operative: the real boom leads to higher tax revenues
even without changes in tax rates; and the accompanying inflation lowers the real govern-
ment debt burden.

The main question of the paper is how large such self-financing can be. We let ν de-
note the overall degree of self-financing; that is, the fraction of the initial deficit that is
financed via the tax base and inflation channels. The residual, 1 − ν, then equals the dis-
counted present value of the future tax hikes needed for each dollar of current deficit.
Our headline result is that, if ω< 1, then ν converges monotonically toward 1 as fiscal ad-
justment is pushed further into the future. In other words, delaying the fiscal adjustment
reduces its magnitude, achieving full self-financing in the limit. Furthermore, the stickier
the prices, the larger the share of self-financing through tax base expansion, and vice versa.

The Economics of Self-Financing. Why does the strength of self-financing increase
with the delay in fiscal adjustment, and why is the limit one of full self-financing?

To develop intuition, we consider an analogy with a simple two-period economy (t ∈
{0�1}). Here, the first period represents the “short run,” when the effects of the fiscal
stimulus play out; and the second period represents the “long run,” or the return to steady
state. The government pays out transfers of size ε > 0 at t = 0, and at t = 1 hikes taxes
as much as necessary to bring total government debt down to its initial level. Aggregate
consumer demand at t = 0 is proportional to concurrent disposable income; in particular,
consumers are myopic and do not respond to any possible t = 1 tax hike. Prices at t = 0 are
rigid, so output is fully demand-determined. The date-0 boom contributes to financing of
the initial deficit via our tax base channel: for any dollar of additional aggregate income,
tax revenue is assumed to increase automatically by τy ∈ (0�1) dollars.

Let y denote aggregate income at t = 0, normalized so that y = 0 when ε = 0. By ap-
plying simple, static, Keynesian cross logic, we infer that

y = MPC
1 − MPC(1 − τy)

× ε�

where MPC ∈ (0�1) is the household’s marginal propensity to consume out of income.
The output boom generates additional tax revenue of τy × y , so the degree of self-
financing is given by

ν ≡ τy × y

ε
= τy × MPC

1 − MPC × (1 − τy)
�

We note two key properties of this expression. First, self-financing ν is strictly increasing
in the MPC. Intuitively, a larger MPC maps to both (i) a larger partial equilibrium effect
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1354 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

of the transfer on consumer spending (numerator) and (ii) stronger general equilibrium
amplification (denominator). Second, ν → 1 if and only if MPC → 1. In this limit, the
partial equilibrium response is 1 and the Keynesian multiplier is 1

1−(1−τy ) = 1
τy

, so every
dollar of initial transfer ends up generating exactly one dollar of additional tax revenue,
that is, full self-financing obtains.

Our main insight is that, if ω < 1, then our fully-fledged, micro-founded, infinite-
horizon economy closely echoes these intuitions. To see the connection, translate “t = 0”
to an initial time interval in our model that is both sufficiently long and sufficiently distant
from the eventual tax hike (i.e., the “short run”); “t = 1” to the time of the delayed tax
hike (i.e., the “long run”); and “MPC” as the cumulative MPC over the short run. Two
properties of our economy then complete the connection. The first property is discount-
ing: consumers discount any future income, and hence also any future taxes, at a higher
rate than the interest rate faced by the government. This implies that tax hikes in the
far-ahead future have little effect on consumer demand in the short run, echoing the lack
of feedback from date-1 taxes to date-0 demand in the two-period economy. The second
property is front-loading: consumers spend both the initial fiscal transfer as well as any
additional income generated in general equilibrium relatively quickly. This implies that,
when fiscal adjustment is sufficiently delayed, the cumulative MPC over the short run ap-
proaches 1. By the same token, the cumulative fiscal multiplier approaches 1

τy
, and so the

degree of self-financing ν approaches 1, just as in the above analogy.
While the above discussion has assumed rigid prices, the result extends to any degree of

nominal rigidity. With an upward-sloping aggregate Phillips curve, the stimulus-led boom
is now accompanied by a surge in inflation and an erosion in the real debt burden. This
allows both channels of self-financing to operate, but does not alter the monotonicity and
limit properties of ν. The only material change, naturally, is the relative contribution of
the two channels: as prices become more flexible, more self-financing occurs through debt
erosion.

Theoretical Generality. We illustrate the robustness of the logic behind our self-
financing result with a number of model extensions.

Our first two extensions generalize the demand block. The first one accommodates a
more flexible specification for consumer demand. Echoing the intuition above, the key
conditions for self-financing to occur are discounting and front-loading: consumers need
to respond relatively little to expectations of future taxes, so that demand is indeed stimu-
lated, and they need to spend their transfers relatively quickly, so that the resulting boom
plays out fast. The second extension accommodates investment. Under standard assump-
tions about firm behavior, the Keynesian cross logic behind our result continues to apply,
and our self-financing result goes through almost unchanged.

The remaining extensions generalize our assumptions about fiscal and monetary pol-
icy. We first ask what happens when the monetary authority moves away from our “neu-
tral” benchmark of fixed real rates. If nominal rates rise less than inflation, then real
rates fall, so households front-load spending further and the deficit-driven boom plays
out even faster. Conversely, if real rates are increased, then the boom is delayed, and so
is convergence to the self-financing limit. If the monetary response is too aggressive, full
self-financing ceases to be possible. In particular, if the monetary authority offsets the
fiscal stimulus, perfectly stabilizing output and inflation, then of course there is no self-
financing at all. On the fiscal side, we show that our results generalize with little change
to government purchases (rather than transfers) and to distortionary (rather than lump-
sum) future fiscal adjustment.
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CAN DEFICITS FINANCE THEMSELVES 1355

Quantitative Relevance. Is self-financing merely a theoretical property, or is it possible
in practice? And if so, where will self-financing come from—inflation or the tax base?

To address these questions, we study the propagation of deficit shocks in a quantitative
version of our model, disciplined by evidence on its crucial ingredients: (i) the devia-
tion from the permanent-income benchmark; (ii) the speed of fiscal adjustment; (iii) the
degree of nominal rigidity; and (iv) the monetary policy reaction. For (iv), we look at
time-series evidence on the response of interest rates to identified fiscal shocks (e.g.,
from Ramey (2011)). For (iii), we draw from ample empirical evidence on the slope of
the Phillips curve. For (ii), we turn to recent work that measures the speed of fiscal ad-
justment in practice (Galí, López-Salido, and Vallés (2007), Bianchi and Melosi (2017),
Auclert and Rognlie (2020)). Finally, for (i), we review the available microeconomic ev-
idence on the response of household consumption to income shocks (Fagereng, Holm,
and Natvik (2021)), including at relatively far-out horizons. We then calibrate an extended
version of our baseline model—one that adds a margin of hand-to-mouth consumers—to
match this evidence. This extended, yet still tractable and parsimonious model, is not only
capable of matching the evidence, but also serves as a close proxy for consumer behavior
in fully-fledged HANK model environments (Auclert, Rognlie, and Straub (2023), Wolf
(2021)).1

In this empirically disciplined model, we find that one-off deficit shocks—that is, “stim-
ulus checks”—are indeed largely self-financed. Intuitively, household MPCs are suffi-
ciently front-loaded, relative to fiscal adjustment, to ensure that the self-financing boom
can play out fast. Furthermore, given the flatness of our NKPC, this self-financing pre-
dominantly occurs through tax base expansion, with only limited inflationary pressure. We
then conclude by clarifying how these conclusions depend on our assumptions about the
policy response and the supply side. If there is less slack in the economy, in the sense of a
steeper NKPC, the stimulus-led boom in real output generates a bigger surge in inflation.
Holding real rates constant, this changes the split between the two forms of self-financing
without reducing its overall potency. However, if the surge in inflation translates—via a
hawkish monetary policy response—into a hike in real interest rates, then the Keynesian
boom is moderated and, by the same token, the self-financing mechanism is subdued.

Literature. Our analysis relates and contributes to several strands of literature. First,
we offer a different perspective on fiscal space than the “r < g” literature (Blanchard
(2019), Mehrotra and Sergeyev (2021), Reis (2022)). Similar to this literature, our results
suggest that deficits can be financed without future tax hikes. However, unlike that liter-
ature, we do not require the real interest rate on government debt to be lower than the
economy’s real growth rate, nor do we necessitate that the government collects seignior-
age in the form of a convenience yield on its debt (Angeletos, Collard, and Dellas (2023)).
Instead, we emphasize how fiscal deficits can contribute to their own financing by trig-
gering a Keynesian boom. Mian, Straub, and Sufi (2022) touch upon both these issues
(“r < g” and deficit-driven Keynesian booms), but emphasize a self-financing mechanism
different from ours: They focus on how additional debt issuance can reduce the real in-
terest rate on government debt by triggering inflation along the ZLB.

1Our self-financing result depends on the consumer block of the model only through the matrix of “in-
tertemporal” marginal propensities to consume, or iMPCs (Auclert, Rognlie, and Straub (2023)). Since our
model provides a close match to iMPCs in HANK, our conclusions are essentially unchanged in a quantitative
HANK model, as shown in Additional Materials E.6.1.
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1356 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

Second, we offer a different rationale for why deficits can finance themselves than that
found in the Fiscal Theory of the Price Level (FTPL). Like its original, flexible-price ver-
sion (Leeper (1991), Sims (1994), Woodford (1995), Bassetto (2002), Cochrane (2005)),
the modern, sticky-price version of this theory (Cochrane (2017, 2018, 2023)) assumes a
representative, infinitely-lived, fully rational consumer, similarly to Barro’s (1974) classic
on Ricardian equivalence (and thus the ω = 1 case in our model). It then breaks Ri-
cardian equivalence through the force of equilibrium selection: the Taylor principle is
abandoned, opening the door to multiple self-fulfilling equilibria in aggregate demand,
and selecting an equilibrium in which debt and deficits serve, in effect, as coordination
devices. In our environment, this mechanism is never at play: the failure of Ricardian
equivalence is grounded in finite horizons or liquidity constraints; the equilibrium stud-
ied is the conventional one; and our self-financing result is consistent with an “active”
monetary authority and a “passive” fiscal authority.2 Last but not least, we shift the focus
from the inflation/debt erosion channel—the focal point of the FTPL literature—to the
tax base channel, which in our quantitative explorations turns out to be dominant.3

Third, we add to the large literature on the effects of fiscal policy within the New
Keynesian framework. Woodford (2011) and Christiano, Eichenbaum, and Rebelo
(2011) are the classic references for fiscal multipliers in the PIH-RANK benchmark,
while Galí, López-Salido, and Vallés (2007), Kaplan, Moll, and Violante (2018), Hage-
dorn, Manovskii, and Mitman (2019), Auclert, Rognlie, and Straub (2023), and Aguiar,
Amador, and Arellano (2023) study environments in which Ricardian equivalence fails;
applications to the post-Covid fiscal stimulus include Diamond, Landvoigt, and Sanchez
(2022) and Elenev, Landvoigt, Shultz, and Van Nieuwerburgh (2021). Financing through
monetary accommodation is the focus of Galí (2020). Overall, it is well understood within
this literature that fiscal deficits can generate booms, thus contributing to their own fi-
nancing. From this perspective, our paper’s added value lies in (i) characterizing the de-
terminants of self-financing; (ii) highlighting that self-financing is possible without mone-
tary accommodation;4 and (iii) showing that self-financing is complete as fiscal adjustment
gets delayed more and more, with the cumulative fiscal multiplier converging to 1

τy
in the

rigid-price, constant-real-rate case.
Finally, our take-home message echoes that of DeLong and Summers (2012). The pa-

per highlights the tax base channel and develops high-level arithmetic on fiscal multipli-
ers and self-financing. However, lacking modern micro-foundations, the paper does not
illuminate how the degree of self-financing depends on primitives of the economic envi-
ronment. Our paper addresses this gap by connecting the theory to relevant evidence and
evaluating the quantitative potential for self-financing.

Outline. Sections 2 and 3 present our baseline model and characterize its equilibrium.
Section 4 then develops our self-financing result and discusses the economics behind it.

2By the same token, our self-financing result, unlike that of the FTPL, is also robust the kind of global-
game-like perturbations used in Angeletos and Lian (2023) to remove the equilibrium indeterminacy of the
New Keynesian model.

3This also distinguishes our paper from Kaplan, Nikolakoudis, and Violante (2023), a recent contribution
to the FTPL literature that allows for non-PIH consumers but assumes flexible prices, thus shutting Keynesian
propagation and so our tax base channel.

4This differs from, for example, the environment studied in Denes, Eggertsson, and Gilbukh (2013), where
self-financing occurs largely due to an effective monetary expansion, in the sense of lower real rates driven by
higher inflation at the zero lower bound.
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CAN DEFICITS FINANCE THEMSELVES 1357

Various model extensions and quantitative explorations follow in Sections 5 and 6, re-
spectively. Section 7 concludes. Some further results are provided in the Supplemental
Appendix (Angeletos, Lian, and Wolf (2024c)) and the Additional Materials (Angeletos,
Lian, and Wolf (2024a)).

2. MODEL

For our main analysis, we consider a perpetual-youth, overlapping-generations (OLG)
version of the textbook New Keynesian model. Similar to Del Negro, Giannoni, and Pat-
terson (2015), Farhi and Werning (2019), and Angeletos and Huo (2021), mortality risk
(or finite lives) is a convenient proxy for liquidity frictions.5 In our context, it breaks Ricar-
dian Equivalence, and thus lets fiscal policy—that is, debt and deficits—affect aggregate
demand. As will become clear, this departure from the permanent-income benchmark
is central to our results. We will show later how the insights obtained from our baseline
model extend to more general aggregate demand structures, including those found in the
HANK literature.6

Throughout, we study log-linearized dynamics in response to a surprise increase in fiscal
deficits. We use uppercase variables to indicate levels; unless indicated otherwise, lower-
case variables denote log-deviations from the economy’s deterministic steady state. Time
is discrete, indexed by t ∈{0�1� � � �}.

2.1. Households

At each date t, there is a measure one of households indexed by i ∈ [0�1]. A household
survives from one period to the next with probability ω ∈ (0�1], so that 1 −ω is the mor-
tality rate. Whenever a household dies, it is replaced by a new household (with the same
index i). Households do not altruistically value the utility of the future households that
replace them. Taking into account the mortality risk, the expected lifetime utility of any
(alive) household i in period t ∈{0�1� � � �} is therefore given by

Et

[ ∞∑
k=0

(βω)k
[
u(Ci�t+k) − v(Li�t+k)

]]
� (1)

where Ci�t+k and Li�t+k denote household i’s consumption and labor supply in period t+k

(conditional on survival), and preferences take the standard form u(C) ≡ C1−1/σ−1
1− 1

σ

and

v(L) = ιL
1+ 1

ϕ

1+ 1
ϕ

.

Households can save and borrow by trading an actuarially fair, risk-free nominal an-
nuity. Conditional on survival, households enjoy a nominal rate of return equal to It/ω,
where It is the nominal interest rate on government bonds. Households furthermore re-
ceive labor income and dividend income, given respectively by WtLi�t and Qi�t (both in real
terms), and pay taxes. The real tax payment Ti�t depends on both the individual’s income
and aggregate fiscal conditions; that is, Ti�t = T (Yi�t�Zt), where Yi�t ≡ WtLi�t +Qi�t is the

5Galí (2021) also studies an OLG version of the NK model, but with a different goal: to accommodate asset
price bubbles.

6Also note that, consistent with Woodford (2003b) and Galí (2008), we will consider a “moneyless” economy
(or, equivalently, an economy in which money earns the same interest as Treasury bonds). There is thus no
seignorage and the channel in Sargent and Wallace (1981) will not help finance deficits.
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1358 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

household’s total real income, Zt captures aggregate conditions (including outstanding
government debt), and T is a function describing tax policy, to be specified later. Finally,
old households are obliged to make contributions to a “social fund” whose proceeds are
distributed to the newborn households; the role of this fund will be explained momentar-
ily. All in all, the date-t budget constraint of household i is given as

Ai�t+1 = It

ω︸︷︷︸
annuity

(
Ai�t + Pt · (WtLi�t +Qi�t︸ ︷︷ ︸

Yi�t

−Ci�t − Ti�t + Si�t)
)
� (2)

where Ai�t denotes i’s nominal saving at the beginning of date t, Pt is the date-t price level,
and Si�t is the transfer from or contribution to the fund, with Si�t = Snew > 0 for newborns
and Si�t = Sold < 0 for old households (and where (1 − ω)Snew + ωSold = 0, ensuring that
the fund is balanced).

Compared to Blanchard (1985), the only novelty in our set-up is the social fund. We
set Snew = Dss (and therefore Sold = − 1−ω

ω
Dss), where Dss is the real steady-state value of

public debt (and so private wealth). The fund thus ensures that all cohorts, regardless of
their age, enjoy the same wealth, and hence consumption in steady state. This then in
turn affords two simplifications. First, it simplifies aggregation when we log-linearize the
model around its steady state, with every cohort equally weighted in aggregate demand.
Second, it implies that the steady state of our model is invariant to both ω as well as
the steady-state level of public debt, and hence is the same as its RANK counterpart. In
particular, the fund guarantees—together with the annuities, which offset mortality risk—
that the steady-state rate of interest is β−1 (thus “r > g”). The two models thus differ only
in terms of how fiscal policy influences output gaps, isolating the mechanism that we are
interested in.7

It remains to specify how household income is determined. First, we assume that all
households receive identical shares of dividends. Second, we abstract from heterogene-
ity in labor supply. Specifically, we assume that labor supply is intermediated by labor
unions.8 Those unions demand identical hours worked from all households (Li�t = Lt)
and bargain on behalf of those households, equalizing the (post-tax) real wage and the
average marginal rate of substitution between consumption and labor supply; that is, we
have that

(1 − τy)Wt = ιL
1
ϕ
t∫ 1

0
C−1/σ

i�t di

� (3)

where τy is the (time-invariant) tax on labor income, to be discussed in detail in Sec-
tion 2.3. Putting all the pieces together, we conclude that Yi�t = Yt and Ti�t = Tt—in any
given period, all households receive the same income and face the same taxes.

7Standard incomplete-market models predict that the steady-state natural rate of interest is depressed be-
low β−1, by an amount that decreases with the steady-state quantity of public debt (Aiyagari and McGrattan
(1998), Angeletos, Collard, and Dellas (2023)). This allows the government to collect a monopoly rent from
the liquidity services of public debt, akin to seignorage in monetary models, but does not affect the logic of our
results.

8This assumption simplifies the analysis by avoiding deficit-driven heterogeneity in the labor supply and
income of different generations, without changing the essence of our self-financing results.
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CAN DEFICITS FINANCE THEMSELVES 1359

2.2. Firms

The production side of the economy is the same as in the textbook New Keynesian
model: there is a unit-mass continuum of monopolistically competitive retailers, who set
prices subject to the standard Calvo friction, hire labor on a spot market, produce accord-
ing to a technology that is linear in labor, and pay out all their profits as dividends back
to the households. Combined with our aforementioned assumptions on labor supply, this
guarantees that the supply block of our economy reduces exactly to the standard New
Keynesian Phillips curve (NKPC).

2.3. Policy

The government consists of two blocks: a fiscal authority issuing one-period riskless
nominal debt and setting taxes, and a monetary authority setting nominal interest rates.

Fiscal Policy. We (for now) abstract from government spending and let Bt denote the
total nominal public debt outstanding at the beginning of period t. We can then write the
nominal flow budget constraint of the government as follows:

1
It
Bt+1 = Bt − PtTt� (4)

where Tt ≡ ∫
Ti�t di is the total real tax revenue at t. Letting Dt ≡ Bt/Pt denote the real

value of public debt, �t+1 ≡ Pt+1/Pt the realized inflation between t and t + 1, and Rt ≡
It/Et[�t+1] the (expected) real rate at t, we can rewrite the government budget in real
terms as

Dt+1 =Rt (Dt − Tt)
(
Et[�t+1]
�t+1

)
�

This underscores how an inflation surprise between t and t + 1 erodes the real value
of the outstanding nominal debt, thus reducing the tax revenue needed to balance the
government budget.

We log-linearize around a steady state in which inflation is zero (�ss = 1), real alloca-
tions are given by their flexible-price counterparts, and the real debt burden is constant
at some level Dss ≥ 0. As discussed above, our assumptions on annuities and the social
fund ensure that Rss = 1

β
> 1; steady-state taxes then satisfy T ss = (1 − β)Dss . While we

will throughout focus on on the empirically relevant scenario with Dss > 0, we do wish to
accommodate Dss = 0, and so we let dt ≡ (Dt −Dss)/Y ss and tt ≡ (Tt − T ss)/Y ss; that is,
we measure fiscal variables (and so also household wealth) in terms of absolute deviations
(rather than log-deviations) from steady state, scaled by steady-state output. Re-writing
(4) in real terms and linearizing, we obtain

dt+1 = 1
β

(dt − tt) + Dss

Y ss rt︸ ︷︷ ︸
expected debt burden tomorrow

− Dss

Y ss

(
πt+1 −Et[πt+1]

)
︸ ︷︷ ︸

debt erosion due to inflation surprise

� (5)

where rt ≡ log(Rt/R
ss), πt+1 ≡ log(�t+1/�ss), and Yss is the steady-state level of output.

The government must satisfy both the above flow constraint (at each t) as well as the
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1360 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

familiar no-Ponzi condition (in the limit as t → ∞). We can thus go back and forth be-
tween the infinite sequence of flow budget constraints and the corresponding integrated
intertemporal budget constraint.9

It remains to specify a fiscal rule for how the total tax tt is determined as a function of
exogenous shocks and endogenous outcomes. First, there is a proportional tax τy ∈ [0�1)
on household labor and dividend income (and thus, on their total income). This tax is dis-
tortionary but time-invariant and captures our tax base channel: when aggregate income
increases by one dollar, tax revenue automatically increases by τy dollars. Second, there is
a time-varying lump-sum component, which includes both any initial fiscal stimulus (i.e.,
the exogenous deficit shock) as well as any subsequent tax hikes that are used to aid in
bringing government debt back to steady state.10 We will consider two different rules for
this time-varying component—a baseline rule and an alternative rule—each serving a dis-
tinct purpose. The two rules differ on whether the tax hikes are spread out gradually over
time (baseline rule) or concentrated in one period (alternative rule). Either way, these
tax hikes will capture our notion of “fiscal adjustment.” The key policy parameter that we
will vary across experiments is the speed at which this fiscal adjustment takes place.

1. Baseline fiscal rule. Our baseline rule sets total taxes as follows:

Ti�t = τyYi�t + T̄ − Et + τd
(
Dt −Dss + Et

)
� (6)

where T̄ = T ss − τyY
ss is set to guarantee budget balance at steady state, Et is a

mean-zero and i.i.d. deficit shock (e.g., issuance of stimulus checks), and τd ∈ (0�1)
is a scalar that parameterizes the speed of fiscal adjustment. Intuitively, fiscal adjust-
ment is arbitrarily fast for τd → 1− and arbitrarily slow for τd → 0+. Thanks to our
simplifying assumption that all households receive the same income, we can drop
the i index and rewrite (6), after (log-)linearization as follows:

tt = τyyt︸︷︷︸
tax base

+τd(dt + εt)︸ ︷︷ ︸
fiscal adjustment

− εt︸︷︷︸
deficit shock

� (7)

where εt ≡ Et/Y
ss is the deficit shock (conveniently rescaled), yt ≡ ln(Yt/Y

ss) is the
deviation of output from steady state, and dt is the corresponding deviation of the
real value of public debt.

2. Alternative fiscal rule. Our second rule is a time-dependent variant of (6). This rule
sets, after (log-)linearization,

ti�t = tt =

⎧⎪⎨
⎪⎩
τyyi�t − ε0� t = 0�
τyyi�t� t ∈{1� � � � �H − 1}�
dt� t ≥H�

(8)

9Note that this does not necessarily rule out explosive debt: debt could still explode, provided that it does
so at a rate lower that the steady-state real interest. But such an explosion would be at odds, not only with the
spirit of our exercise, but also with the log-linearization of the economy. Throughout the subsequent analysis,
we will therefore restrict attention to equilibrium paths where the real value of public debt remains bounded
in the sense of Blanchard and Kahn (1980).

10While our main analysis treats the required tax hikes as nondistortionary, we emphasize that this is only for
the sake of simplicity in exposition. As we demonstrate in Section 5.3, allowing the tax hikes to be distortionary
has minimal impact on our self-financing results.
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CAN DEFICITS FINANCE THEMSELVES 1361

Note that this rule shuts down any deficit shocks at dates t ≥ 1, thus allowing us
to focus cleanly on impulse responses to a date-0 shock.11 The interpretation of the
rule is as follows: following the date-0 shock, the government abstains from any fiscal
adjustment for the first H periods, before then adjusting taxes from date H onwards
to return government debt to steady state. We can thus identify H ≥ 1 as the lag
between the initial deficit and the future adjustment.

Intuitively, we can capture a longer delay in fiscal adjustment through either (i) a low τd
under the first rule or (ii) a high H under the second rule. This interchangeability notwith-
standing, we like to study both rules. On the one hand, the baseline rule (7) facilitates a
tractable, recursive characterization of the equilibrium (which we use for our main theo-
retical results), as well as a mapping between the theory and some relevant empirical work
(which we use for our quantitative exercises). Furthermore, (7) allows a sharp compari-
son to prior theoretical work.12 On the other hand, the alternative rule (8) captures more
transparently the timing of fiscal adjustment, and thus allows us to develop a sharper intu-
ition for our self-financing result. It also makes clear that our fiscal policy is “passive” or
“Ricardian” in the sense of the FTPL literature: (8) embeds a commitment to raise taxes
as needed to make sure that debt is back in steady state after t = H (and thereafter), no
matter what path the economy has followed up to that point, and no matter what path it
is expected to follow thereafter.

Monetary Policy. The monetary authority sets It , the nominal rate of interest, accord-
ing to the following policy rule:

It

�ss = Rss
Et

[
�t+1

�ss

](
Yt

Y ss

)φ

� (9)

for some φ ∈ R. This is equivalent to saying that the monetary authority implements the
following relation between the (expected) real interest rate and real output:

rt =φyt� (10)

Monetary policy in our model is thus parameterized by the pro-cyclicality of the real rate
of interest. Since deficits will be expansionary in equilibrium (provided that ω < 1, that
is, that Ricardian equivalence fails), φ also parameterizes the comovement between real
rates and deficits. We can thus interpret φ< 0 as an “accommodative” monetary author-
ity that, in response to a positive deficit shock, lets real interest rates fall, reducing the
government’s cost of borrowing; this is also the relevant case when the economy is suffi-
ciently depressed and the zero lower bound on nominal interest rates binds. Conversely,
we can interpret φ> 0 as a “hawkish” monetary authority that uses interest rate hikes to
lean against any boom (and any inflation) triggered by deficits, with φ → ∞ amounting
to perfect output and inflation stabilization.

11See Wolf (2021) for a discussion of the—conceptually simple but notationally involved—mapping from
policy rules in sequence space to their state-space analogues. Also, the disappearance of the term τyyi�t in (8)
for t ≥ H may suggest that the tax distortion on labor supply also disappears at t ≥ H , which would complicate
our upcoming NKPC by adding a nonstochastic but time-varying cost-push term. We can abstract from this
nuisance by setting individual taxes as ti�t = dt − τyyt + τyyi�t for t ≥ H . This then reduces to (8) above and
implies that the NKPC is unchanged.

12In particular, (7) nests the fiscal rule found in Leeper (1991). As in that paper, the term τd(dt + εt)
captures fiscal adjustment: the variation in taxes induced by the exogenous deficit shock. The key novelty here
is the inclusion of the term τyyt , which captures the emphasized tax base channel.
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1362 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

For our main analysis, we let monetary policy be “neutral” in the sense that φ = 0; that
is, the real rate is kept fixed throughout. This is the same baseline policy as in Woodford
(2011) and allows us to cleanly isolate how the interaction of fiscal policy and private
spending shapes the scope for the self-financing of fiscal deficits. We will relax this re-
striction and discuss the crucial role of the monetary response in Sections 5.1 and 6.2.
Needless to say, self-financing is possible only away from the φ → ∞ limit. Our contri-
bution will address the positive question of how large self-financing can be away from
this limit. The normative question of whether or when such a monetary policy response is
optimal is outside the scope of our paper.

3. EQUILIBRIUM

This section lays the groundwork for our self-financing result. We start by reducing the
economy to a system of three equations: one for aggregate demand, one for aggregate
supply, and one for the dynamics of public debt. We then characterize the unique bounded
solution to this system. Throughout this section, we employ our baseline fiscal rule (7).
Derivations for the alternative rule (8) are relegated to Supplemental Appendix A.3 (An-
geletos, Lian, and Wolf (2024c)), but the economic essence is identical.

3.1. Aggregate Demand

The consumption-savings problem of a household i is to choose sequences of consump-
tion and asset holdings to maximize (1) subject to (2). Using the simplifying property that
all households receive the same income (and pay the same taxes), we can express the
(log-linearized) consumption function of household i in period t as follows:

ci�t = (1 −βω)

(
ãi�t +Et

[ ∞∑
k=0

(βω)k(yt+k − tt+k)

])
− γEt

[ ∞∑
k=0

(βω)krt+k

]
� (11)

where ãi�t denotes the household’s real financial wealth (inclusive of social fund payments)
and γ ≡ σβω− (1 −βω)βDss

Yss combines the intertemporal substitution and wealth effects
of real interest rates. When ω = 1, (11) reduces to the consumption function of a stan-
dard permanent-income household: future disposable income is discounted at rate β,
and the marginal propensity to consume (MPC) from both financial wealth and perma-
nent income is 1 − β. Relative to this benchmark, ω< 1 maps to both more discounting
of future disposable income (and hence of future taxes) and a higher MPC. It is by now
well understood how these qualitative properties extend to richer, more realistic, HANK-
type models; for example, see Auclert, Rognlie, and Straub (2023), Farhi and Werning
(2019), Wolf (2021). As we will show formally in Section 5.2, our results are driven by
these more general qualitative properties of consumer demand, and not by the specific
micro-foundations behind them.

Under our baseline monetary policy, rt = 0 for all t, so the last term in (11) drops
out. Aggregating across households, and using the fact that aggregate private financial
wealth equals total government debt, we reach the following description of the aggregate
consumption function:

ct = (1 −βω)dt + (1 −βω)Et

[ ∞∑
k=0

(βω)k(yt+k − tt+k)

]
� (12)
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CAN DEFICITS FINANCE THEMSELVES 1363

Next, using (7) to express future taxes as functions of the current public debt and future
output, and replacing ct with yt (market clearing), we arrive at the following representa-
tion of aggregate demand (see Supplemental Appendix A.2):

yt = F1 · (dt + εt) + F2 ·Et

[
(1 −βω)

∞∑
k=0

(βω)kyt+k

]
� (13)

where F1 ≡ (1−βω)(1−ω)(1−τd)
1−ω(1−τd) and F2 ≡ 1 − (1−ω)τy

1−ω(1−τd) .
Equation (13) is a key equation of this paper. The first term captures the direct (“par-

tial equilibrium”) effect of fiscal deficits on aggregate demand. We see that F1 > 0 (i.e.,
deficits enter positively in aggregate demand) if and only if ω< 1 (no Ricardian equiva-
lence) and τd < 1 (no immediate financing). Intuitively, τd < 1 means that deficits today
are financed at least in part with taxes in the future; as long as ω < 1, this means that a
deficit today is a real transfer from future cohorts to current cohorts, increasing aggregate
demand. The second term captures the general equilibrium feedback between aggregate
demand and income—the “intertemporal Keynesian cross.” Note, in particular, that F2

measures the “slope” of this Keynesian cross, in the following precise sense: if we raise
expectations of future spending in all periods by 1, then current spending increases by F2.

Finally, we briefly consider how equation (13) specializes for ω = 1. In this case, F1 = 0,
F2 = 1, and thus (13) collapses to

yt = Et

[
(1 −β)

∞∑
k=0

βkyt+k

]
� (14)

which in turn can be rewritten as yt = Et[yt+1]. This makes clear two points. First, that
our aggregate demand equation is a natural extension of its RANK-PIH counterpart,
namely the Euler equation of a representative, infinitely-lived, financially unconstrained
consumer. And second, that debt and taxes enter this equation because and only because
we have departed from PIH consumer behavior.13

3.2. Aggregate Supply

By design, the aggregate supply side of our model is exactly the same as its familiar
RANK counterpart. In particular, log-linearizing (3), we find that household labor supply
is given by the usual relation

1
ϕ
�t =wt − 1

σ
ct� (15)

Together with market clearing (ct = yt) and technology (yt = �t), this pins down the real
wage as wt = ξyt , where ξ ≡ 1

ϕ
+ 1

σ
> 0. Firm optimality, on the other hand, pins down the

optimal reset price as a function of current and expected future real marginal costs, and
thus inflation as a function of current and expected future wages.

13A third point is also evident: (14) admits multiple bounded solutions, some of which allow yt to vary with
dt and/or εt , even though those variables do not enter (14). This echoes our point from the Introduction: the
FTPL equates fiscal policy to coordination devices. By contrast, by setting ω< 1, we let fiscal policy be a direct
determinant of aggregate demand.
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1364 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

Putting everything together, we can reduce the supply-side of the economy to the fa-
miliar NKPC:

πt = κyt +βEt[πt+1]� (16)

where κ = (1−θ)(1−βθ)ξ
θ

≥ 0 depends on ξ (the pro-cyclicality of real marginal costs) and
1 − θ (the Calvo reset probability). Since there is a one-to-one mapping between κ and
θ, and since this mapping is invariant to both fiscal and monetary policy, we henceforth
treat κ as an exogenous parameter and (re)parameterize the degree of nominal rigidities
by it. Further details are provided in Supplemental Appendix A.1.

3.3. Law of Motion for Public Debt

The last equilibrium relation comes from combining the government’s flow budget con-
straint (5) with rt = 0 and the fiscal rule (7). This yields the following law of motion for
real public debt:

dt+1 = β−1
(
dt + εt − τd(dt + εt)︸ ︷︷ ︸

fiscal adjustment

− τyyt︸︷︷︸
tax base

) − Dss

Y ss

(
πt+1 −Et[πt+1]

)
︸ ︷︷ ︸

debt erosion

� (17)

with initial condition14

d0 = −Dss

Y ss π0� (18)

Finally, recall that the sequence of government flow budget constraints must be comple-
mented with the usual no-Ponzi restriction limk→∞ Et[βkdt+k] = 0.

3.4. Equilibrium Definition and Characterization

A standard equilibrium definition combines (i) individual optimality for consumers,
(ii) individual optimality for firms, (iii) market clearing, and (iv) budget balance for
the government (together with the no-Ponzi constraint). The preceding analysis has log-
linearized the model and has reduced the first three requirements to equations (13) and
(16), and the last requirement to equation (17). These equations, like the log-linearization
itself, make sense only insofar the economy remains in a neighborhood of the steady state.
Accordingly, our notion of equilibrium is as follows.

DEFINITION 1: An equilibrium is a stochastic path {yt�πt� dt}∞
t=0 for output, inflation,

and the real value of public debt that is bounded in the sense of Blanchard and Kahn
(1980) and that satisfies aggregate demand (13), aggregate supply (16), and the law of
motion for public debt (17), along with the initial condition (18) and the no-Ponzi game
condition Et[limk→∞ βkdt+k] = 0.

We can now state our first main result.

14Note that D0 = B0/P0, with B0 = Bss predetermined. We thus arrive at (18).
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CAN DEFICITS FINANCE THEMSELVES 1365

PROPOSITION 1: Suppose that ω< 1 and τy > 0, and let fiscal policy follow our baseline
rule (7). There exists a unique (bounded) equilibrium. Along this equilibrium, real output and
real public debt satisfy

yt = χ(dt + εt) and Et[dt+1] = ρd(dt + εt)� (19)

for some χ> 0 and ρd ∈ (0�1). These coefficients solve the following fixed-point problem:

χ= F1

1 − F2
1 −βω

1 −βωρd

and ρd = β−1(1 − τd − τyχ)� (20)

Finally, inflation satisfies πt = κ
1−βρd

yt .

Condition (19) contains two relations. The first relation expresses the equilibrium level
of output as a proportion χ of the private sector’s real financial wealth (which itself equals
dt) and the fiscal transfer (the deficit shock εt). Note that χ > 0, that is, deficits trigger
booms. As emphasized previously, this is due to two key features of our environment: the
failure of Ricardian equivalence, which allows deficits to stimulate aggregate demand;
and the nominal rigidity, which lets aggregate demand drive output. The second relation
gives the (expected) evolution of the real value of public debt, with ρd measuring the
(expected) persistence of debt. Since yt is proportional to dt , we see that ρd here also
measures the expected persistence of the Keynesian boom triggered by deficits.

Condition (20) summarizes the fixed-point relation between χ and ρd , that is, the two-
way feedback between aggregate demand and fiscal conditions. On the one hand, as long
as τy > 0, higher aggregate demand contributes to higher output, higher tax revenue and
thereby to lower public debt tomorrow. This feedback is reflected in the second part of
condition (20), which pins down ρd as a function of χ and of the two fiscal policy parame-
ters (τd� τy). On the other hand, as long as ω< 1, more delay in fiscal adjustment, or more
persistence in public debt, will translate to a larger effective transfer from generations in
the far future to generations in the present and the near future, thus stimulating aggregate
demand both directly (the partial equilibrium effect) and indirectly (the general equilib-
rium Keynesian cross). This is reflected in the first part of condition (20), which pins down
χ as a function of ρd and of the relevant aggregate-demand parameters (F1�F2�βω).
We emphasize that the feedback from deficits to aggregate demand is present only when
ω < 1, while the feedback from aggregate demand to tax revenue and thereby to public
debt dynamics is present only when τy > 0. The combination of these feedbacks lies at the
heart of the tax base channel of self-financing. The two-way feedback is also responsible
for the uniqueness of the equilibrium, discussed further in Supplemental Appendix B.1.

Equilibrium Under the Alternative Fiscal Rule (8). By construction, the fiscal rule (8)
yields tt = dt = 0 after date H. As a result, there necessarily exists an equilibrium in which
ct = yt = 0 for all t ≥H (i.e., the economy returns to steady state), and all prior outcomes
are obtained by backward induction.15 A detailed derivation can be found in Supplemen-

15Other equilibria—in which consumers coordinate on a self-fulfilling boom or bust for t ≥ H—also exist,
due to the familiar indeterminacy problem of the New Keynesian model. However, all these sunspot equilibria
can be ruled out, and uniqueness can be guaranteed, in two complementary ways: for our main analysis, it
suffices to reinterpret φ = 0 as the limit of φ → 0 from above, which is basically a limit Taylor principle; and
more generally (i.e., even if φ < 0), it suffices to introduce noise in social memory, as in Angeletos and Lian
(2023).
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1366 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

tal Appendix A.3. For our subsequent analysis, the key point is that this equilibrium em-
beds the same economics as Proposition 1: As we vary H in one case and τd in the other,
we span the same range of inflation and cumulative output responses to deficit shocks.
We can therefore go back and forth between the two fiscal rules and the corresponding
equilibria.

Aside: The Role of Inflation. We close this section with an important remark about the
role of inflation. To understand what happens in our economy as we move from κ = 0 to
κ > 0, it will prove insightful to momentarily consider a variant of our economy in which
government debt is indexed to inflation (i.e., entirely real). In that case, dt would be pre-
determined at the beginning of period t, and so inflation would not enter the fixed-point
relation between output and debt. Formally, in such an economy, the second part of (19)
would hold state-by-state, not just in expectation. It follows that the equilibrium paths of
yt and dt would be determined independently of the economy’s supply block. Intuitively,
in that case, the NKPC would still govern the inflationary effects of the fiscally-led boom;
however, if public debt is indexed (and the monetary authority pegs the expected real
rate), there is no feedback from inflation to either the government budget or to aggregate
demand.

Now return again to our economy with nominal debt. If κ = 0, then the dynamics of
output and debt of course coincide with the indexed-debt economy. If instead κ> 0, then
dt is no longer predetermined—it depends on the endogenous response of pt (or, equiva-
lently, of πt) to εt , as reflected in the inflation surprise term in (17) and (18). Proposition 1
reveals that this rescaling of the initial debt dt is the only feedback from inflation back to
debt, demand, and output: by (19), impulse responses in our economy with nominal debt
coincide with those of an economy with indexed debt, just suitably rescaled on impact.
The slope and shape of the NKPC govern the magnitude of this re-scaling, but otherwise
have no effect on the equilibrium dynamics of output and government debt.16

4. SELF-FINANCING OF FISCAL DEFICITS

This section presents our headline result on the possibility of self-financing deficits.
We first use the intertemporal government budget constraint to provide a quantitative
measure of the degree of self-financing. We show that there is full self-financing in the
limit as fiscal adjustment is delayed further and further, and we explain the economics
behind this result.

4.1. Sources of Fiscal Financing

How is a date-0 fiscal deficit shock ε0 financed in equilibrium? Iterating equations (17)
and (18) forward, taking expectations at t = 0, and using limt→∞ E0[βtdt] = 0 (since ρd ∈
(0�1)), we obtain the following present-value restriction on fiscal policy:

ε0︸︷︷︸
deficit

= τd

(
ε0 +

∞∑
k=0

βk
E0[dk]

)
︸ ︷︷ ︸

fiscal adjustment

+ τy

( ∞∑
k=0

βk
E0[yk]

)
︸ ︷︷ ︸

self-financing via tax base

+ Dss

Y ss

(
π0 −E−1[π0]

)
︸ ︷︷ ︸
self-financing via debt erosion

� (21)

16A similar point applies to the maturity structure of public debt: the latter naturally alters the mapping
from εt to dt through the impact inflation surprise, but otherwise has no effect on the dynamics of dt and yt .
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CAN DEFICITS FINANCE THEMSELVES 1367

The left-hand side of (21) is the exogenous shock in the initial deficit, while the right-
hand side contains the three ways in which this shock will be financed over time: the first
term captures the adjustment in current and future taxes triggered by the shock and any
resulting accumulation of public debt; the second term collects the present value of the
extra tax revenue generated by the deficit-driven boom in real economic activity; and the
third term gives the erosion in the real debt burden caused by the associated innovation
in date-0 inflation. Put differently, the first term captures the conventional notion of fiscal
adjustment—the government actively adjusts its primary surplus to stabilize its debt—
while the second and third terms reflect our two sources of self-financing. Finally, we note
that a fourth source of financing—monetary accommodation—emerges if the monetary
authority depresses real rates in response to deficits. In our main analysis, the assumption
that φ= 0 means that this channel is not operative.

We can now define the (overall) degree of self-financing as follows.

DEFINITION 2: The degree of self-financing is the fraction of the initial deficit that is
financed by an expansion in the tax base and/or an erosion in the real debt burden:

ν ≡
τy

( ∞∑
k=0

βk
E0[yk]

)
+ Dss

Y ss π0

ε0
� (22)

This definition applies regardless of whether fiscal policy obeys the baseline rule (7) or
the variant rule (8). Note next that the overall degree of self-financing can be decomposed
into its two components:

ν ≡ νy + νp�

where

νy ≡
τy

( ∞∑
k=0

βk
E0[yk]

)

ε0
and νp ≡ 1

ε0

Dss

Y ss π0 (23)

measure, respectively, the tax-base and debt-erosion components of self-financing.

4.2. The Self-Financing Result

We can now state our main theoretical result on the possibility of self-financing.

THEOREM 1: Suppose thatω< 1 and τy > 0, and let fiscal policy follow either our baseline
rule (7) or the variant rule (8). The equilibrium degree of self-financing, ν, has the following
properties:

1. It is increasing in the delay of fiscal adjustment; that is, ν is decreasing in τd for the fiscal
rule (7) and increasing in H for the fiscal rule (8).

2. It converges to 1 as fiscal adjustment is delayed further and further; that is, ν → 1 (from
below) as τd → 0 (from above) or as H → ∞. These two limits induce the same paths
{yt�πt� dt}∞

t=0, and, in this common limit, self-financing is sufficiently strong to return
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1368 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

real government debt to steady state (i.e., we have that limk→∞ Et[dt+k] → 0 for (7) and
limH→∞ E0[dH] → 0 for (8)).17

Theorem 1 is our core result. Its main implication is that the failure of Ricardian
equivalence—here encapsulated in ω < 1—opens the door for fiscal deficits to finance
themselves. First, as fiscal adjustment is delayed, the initial fiscal deficit induces a larger
and more persistent Keynesian boom, thus increasing the share of self-financing through
higher tax revenue and a larger date-0 inflation. Second, the limit as τd → 0 or H → ∞
is one of full self-financing: the deficit-driven boom is precisely large enough to cover the
cost of the initial fiscal outlay ε0 and to make sure that public debt returns back to steady
state, without any fiscal adjustment.

Before expanding on the intuition behind this result, we complete the picture by clar-
ifying the role played by the slope of the NKPC, or equivalently, by the degree of price
flexibility.18

PROPOSITION 2: Suppose that ω < 1 and τy > 0, and let fiscal policy follow either our
baseline rule (7) or the variant rule (8). The slope of the NKPC, κ, does not affect the mono-
tonicity and limit properties of ν documented in Theorem 1. It only determines the split be-
tween the tax base and debt erosion components of self financing, with that split given as

νy = τy

κ
Dss

Y ss + τy

ν and νp =
κ
Dss

Y ss

κ
Dss

Y ss + τy

ν� (24)

If prices are rigid (κ = 0), then all self-financing occurs through the tax base (νy = ν); as
prices become more flexible (a higher κ), a larger portion of self-financing occurs through
debt erosion (a higher νp/ν).

We close by remarking on one important joint implication of Theorem 1 and Propo-
sition 2: if fiscal adjustment is delayed further and further (i.e., τd → 0 or H → ∞)
while prices are rigid (i.e., κ = 0), then the cumulative output multiplier—that is,∑∞

k=0 β
k
E0[yk]/ε0—converges to 1/τy . We will return to this observation in Section 4.3

and in our quantitative analysis of Section 6.

A Visual Illustration. We provide a visual illustration of Theorem 1 in Figure 1. We
will only emphasize qualitative features here, relegating a more serious quantitative eval-
uation to Section 6.19 The figure shows the effects of a deficit shock ε0 under different
assumptions about fiscal adjustment. The left and middle panels in the top half of the
figure begin by showing impulse responses of output yt and government debt dt as a func-
tion of the fiscal adjustment parameter τd in our baseline fiscal rule (7). Consistently with

17The limiting equilibrium path as τd → 0 is furthermore precisely the unique bounded equilibrium when
τd = 0. In other words, there is no discontinuity at τd = 0.

18The specific split derived in Proposition 2 relies on the textbook version of the NKPC. The central insight,
however, is more broadly applicable; as explained on page 16, the specification of the Phillips curve does not
influence either the limiting self-financing result or the fact that more rigid prices result in more self-financing
through tax base expansion.

19For this illustration, we set ω = 0�75—a meaningful departure from Ricardian equivalence—and κ =
0�1—a rather steep NKPC, allowing a clean visual illustration of our two sources of self-financing.
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CAN DEFICITS FINANCE THEMSELVES 1369

FIGURE 1.—Top panel: Impulse responses of output yt , government debt dt , and the self-financing share ν
to a shock ε0 equal to 1% of steady-state output, as a function of τd . Bottom panel: Same as above, but as a
function of H .

Theorem 1, we see that smaller fiscal response coefficients correspond to larger impact
output booms (i.e., larger χ) and more persistent deviations of output and government
debt from steady state (i.e., larger ρd). This boom then contributes to financing of the
initial deficit ε0 through our two self-financing channels: tax base expansion and date-0
inflation. The top right panel of the figure reports this degree of self-financing ν—as well
as the split into νy and νp—as a function of the fiscal adjustment parameter τd . We see that
ν is decreasing in the strength of fiscal adjustment τd , that is, it is increasing in the delay
of fiscal adjustment. In particular, as τd declines toward zero, the degree of self-financing
converges to one.

The bottom half of Figure 1 repeats the exercise using the alternative fiscal rule (8), in
which taxes adjust at a finite horizon H to bring debt back to steady state. We see again
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1370 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

that ν is increasing in the delay of fiscal adjustment, and converges to one as fiscal ad-
justment is delayed further and further (H → ∞). This not only offers a complementary
interpretation of what “delay” means, but also proves the following important point: our
self-financing result is consistent with fiscal policy being “Ricardian” or “passive” in the
strong sense that it commits on bringing debt back to steady state at t =H + 1, regardless
of the path that the economy has taken up to that point.

4.3. The Economics Behind the Self-Financing Result

To understand the economics behind Theorem 1 as transparently as possible, we in the
majority of this subsection restrict attention to the special case of fully rigid prices (i.e.,
we will set κ = 0). Based on the discussion at the end of Section 3, shifting from this
rigid-price case to the general sticky-price case will be straightforward, only requiring us
to rescale all impulse responses (without changing their shape). We here also focus on the
fiscal “H-rule” (8). As anticipated before, this fiscal rule is pedagogically useful because
it makes clear both what we mean by delay in fiscal adjustment and why our results are
consistent with fiscal policy being “passive” or “Ricardian.”

The policy experiment studied in the remainder of this section is thus as follows: the
fiscal authority pays out a lump-sum transfer to households at date 0 and promises to
hike taxes at date H in order to return debt to its steady-state value at date H + 1. The
questions of interest are how this policy affects equilibrium outcomes, how large the re-
quired tax hike at H turns out to be, and what happens as we increase H. We address
these questions in two steps. First, to build intuition, we elaborate on our discussion in
the introduction and analyze a two-period example. Second, we show how the intuition
from this simple, essentially static example sheds light on the workings of our full dynamic
economy.

A Simple Static Example. We consider a two-period economy in which the government
pays out a transfer ε to households at t = 0, generates automatic tax revenue τy for every
dollar of output, and taxes households to return debt to trend at t = 1 (as necessary).
Prices are fully rigid, so output at t = 0 is fully demand-determined, and the only source
of self-financing will be the tax base channel. We assume that consumer demand in period
0 is given as

c = MPC · ydisp�

where MPC ∈ (0�1) is the marginal propensity to consume and

ydisp = (1 − τy)y + ε

is disposable income. We note that this set-up embeds a myopia assumption: date-0 con-
sumption is invariant to date-1 outcomes, thus allowing us to characterize the date-0 equi-
librium without reference to what happens later. By imposing market clearing (y = c), we
immediately see that the date-0 equilibrium level of income is given by

y = MPC
1 − (1 − τy)MPC

× ε� (25)

This equation is just the solution of the familiar, static Keynesian cross: MPC is the partial
equilibrium effect of a unit transfer; (1 − τy)MPC is the slope of the Keynesian cross; and

1
1−(1−τy )MPC is the general equilibrium multiplier.

 14680262, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.3982/EC

TA
21791 by M

assachusetts Institute of Technolo, W
iley O

nline Library on [24/05/2025]. See the Term
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline Library for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons License



CAN DEFICITS FINANCE THEMSELVES 1371

Consider now the government’s budget constraint. Since the government hands out the
transfer ε and collects taxes τyy , the amount of public debt inherited at date 1 is given by

debt tomorrow =R(ε− τyy)� (26)

where R is the (fixed) real rate between the two periods. Plugging (25) into (26), we
conclude that debt tomorrow =R(1 − ν)ε, where

ν ≡ τyy

ε
= τyMPC

1 − (1 − τy)MPC
(27)

is the degree of self-financing.
Equation (27) reveals two properties, already highlighted in the Introduction. First, we

see that a higher MPC maps both to a larger partial equilibrium effect (numerator) and to
a higher general equilibrium multiplier (denominator) and, therefore, overall to a larger
degree of self-financing ν. Second, in the limit as MPC → 1, the partial equilibrium effect
converges to 1, the output multiplier converges to 1

τy
, and ν converges to 1, that is, there

is full self-financing.

Back to the Full Model. To what extent is the simple—effectively static—example in-
formative about what is actually going on in our full dynamic economy? Note that full
self-financing (ν → 1) in the static model relies on two key properties: first, that the ex-
pected date-1 tax hike does not affect date-0 spending behavior; and second, that the
date-0 transfer as well as all the additional income it generates are fully spent at date 0
(MPC → 1), thus generating enough tax revenue to stabilize debt before the promised
date-1 tax hike. The core intuition is that, as the financing delay H increases, our dynamic
economy starts to emulate those two features of the static example.

To see why this is so, we begin by highlighting two important properties of our econ-
omy’s aggregate consumption function. Formal details are provided in Lemma E.1 in the
Additional Materials.

1. Discounting. Consider first how consumption demand at some date t ≥ 0 responds
to an anticipated future change in disposable income at some future date t + �,
with � ≥ 0. We write this response as Mt�t+�—the (t� t + �) element of the matrix of
intertemporal MPCs studied by Auclert, Rognlie, and Straub (2023). We evaluate
β−�Mt�t+�, that is, the date-t consumption response to a date-t + � income change
with a date-t value of 1. It is straightforward to see that this response is given as
β−�Mt�t+� = (1 − β) in the PIH benchmark (ω = 1). With finite horizons (ω < 1),
on the other hand, it can be shown that β−�Mt�t+� is strictly decreasing in �, and in
particular that

lim
�→∞

β−�Mt�t+� = 0�

In words, as long as ω< 1, an income change of a fixed present value that occurs fur-
ther and further into the future has a diminishing and eventually vanishing effect on
current consumption. We refer to this property of aggregate demand as “discount-
ing.”

2. Front-loading. Consider next how changes in disposable income at date t ≥ 0 affect
consumption demand at some future date-t+�, with �≥ 0. We write this response as
Mt+��t—the (t + �� t) element of the intertemporal MPC matrix. In the PIH bench-
mark, this response is invariant to �, and in particular, Mt+��t = βt (1 −β), reflecting
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1372 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

FIGURE 2.—Direct, partial equilibrium demand effect (blue) and full general equilibrium output impulse
response (grey) to a date-0 deficit shock equal to 1% of steady-state output, with fiscal financing at date H = 70.

perfect consumption smoothing. With finite horizons, we instead have that Mt+��t is
decreasing in �, with

lim
�→∞

Mt+��t = 0�

In words, consumers tend to spend any income receipt faster than in the PIH bench-
mark, and any income shock today has a vanishing effect on consumption far enough
in the future. We refer to this property as “front-loading.”

These properties allow us to connect our full dynamic economy with the simple two-
period example; a visual illustration to accompany the following discussion is provided in
Figure 2.

The first object shown in the figure (in blue) is what we will refer to as the partial equi-
librium (PE) effect of the policy. It captures the following thought experiment. Suppose
the government pays out a transfer of size 1 at date 0, but then counterfactually assume
that aggregate output and inflation do not respond at all to this policy. In that case, debt
would grow at rate Rss = β−1 all the way up until date H, when the government hikes taxes
to stabilize government debt. The blue line gives the response of consumption demand
to this combination of date-0 transfer and date-H tax hike.20 The discounting and front-
loading properties allow us to understand the shape of this partial equilibrium effect.
By “discounting,” the date-0 cohort is essentially unaffected by the future announced tax
hike; by “front-loading,” it spends its lump-sum transfer receipt relatively quickly, with the
cumulative MPC approaching 1 quickly, and in particular faster than in the PIH bench-
mark. The cohorts born shortly after date-0 are also essentially unaffected by the future
tax hike, so overall aggregate demand is back to trend after around 20 periods. It is only
around t = 60 that expectations of the future tax hike at H = 70 start to depress demand.

20Mathematically, the blue line plots M · tttPE, where M is the full matrix of intertemporal MPCs and tttPE is
the “partial equilibrium” tax-and-transfer vector, which equals −1 at date 0, β−H at date H , and 0 otherwise.
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CAN DEFICITS FINANCE THEMSELVES 1373

Our dynamic economy thus echoes the static example: the future tax hike does not affect
“short-run” spending behavior, and the “short-run” cumulative MPC approaches 1. The
key is to interpret the “short run” as an interval of time that is long enough but also suf-
ficiently distant from the tax hike; in the figure, this corresponds to, roughly, the first 20
quarters.

The second object shown in the figure (in grey) is the full general equilibrium (GE) ef-
fect of our policy experiment—the object we formally characterized in Theorem 1. In gen-
eral equilibrium, since prices are rigid, the initial increase in consumer demand generates
additional income. Importantly, again by the front-loading property of consumer demand,
this income is also spent quickly. Since the cumulative short-run MPC approaches 1, we
get a front-loaded cumulative Keynesian multiplier of size 1

τy
. Crucially, this Keynesian

boom increases tax revenue (in date-0 present value terms) by τy × 1
τy

= 1, thus returning
government debt to trend far before date H (or “the long-run”). As a result, the promised
subsequent tax hike at H—together with its negative effect on spending—vanishes, again
echoing what happens as MPC → 1 in the simple example above. This logic furthermore
reveals that there cannot be more than full self-financing: because the cumulative MPC
between date-0 and date-H is bounded from above by 1, the cumulative Keynesian mul-
tiplier is bounded from above by 1

τy
, and ν is bounded from above by 1, with the upper

bounds obtained only in the limit as H → ∞.
While the above discussion focused on the limit as H → ∞, the underlying intuition

also readily connects with the monotonicity of ν in H. As H is increased, the effect of
the anticipated tax hike on short-run demand decreases, thereby strengthening the initial
partial equilibrium demand boom. Similarly, the larger H, the longer the general equilib-
rium feedback—that is, the Keynesian cross—can play out before being moderated by the
future tax hike. The size of the short-run boom thus is increasing in H, and by extension
so is the endogenously raised tax revenue. Finally, we note that the exact same logic also
explains why the equilibrium boom becomes larger and more persistent for smaller τd
under our baseline fiscal rule (7). Either way, as fiscal adjustment is delayed further and
further, the short-run Keynesian boom on its own becomes big enough to stabilize debt.

Tax Base vs. Debt Erosion. The intuition that we developed above assumed rigid prices
(i.e., κ = 0)—or, by the discussion following Proposition 1, that prices can adjust (κ >
0) but public debt is indexed. When prices can adjust and public debt is nominal, the
only twist is the rescaling of the initial impulse: the fiscally-led real boom leads to an
increase in π0 and thereby a reduction in d0, partially offsetting the exogenous increase
in ε0. Compared to the case with rigid prices, this moderates the fiscally-led boom, but
does not reduce the scope for self-financing—the Keynesian feedback loop, as articulated
above, is now simply smaller because part of the fiscal self-financing is achieved through
debt erosion. Formally, Theorem 1 holds independently of κ, with κ determining the split
between tax base νy and debt erosion νp. Our quantitative analysis in Section 6 will shed
light on the empirically relevant split between these two sources of financing.

The Fiscal Multiplier and τy . Our analysis reveals a connection between the strength of
tax base feedback—that is, τy—and the cumulative output multiplier of a transfer. When
prices are rigid, and as fiscal adjustment is delayed, the cumulative multiplier converges to
1
τy

. As discussed in the previous paragraph, partially sticky prices dampen this boom, with
higher debt erosion reducing the effective transfer from government to private sector.
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1374 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

The cumulative fiscal multiplier is thus generally bounded above by 1
τy

, and converges to
zero as prices become more and more flexible.21

It follows from this discussion that the strength of tax base feedback will be one of the
key inputs to our quantitative analysis in Section 6. We will there discipline it with an eye
toward fiscal tax-and-transfer systems observed in practice.

A Comment on Generality. The intuitions offered above transcend the particular OLG
economy underlying Theorem 1. We make this claim precise in Section 5.2, where we
generalize our self-financing result to richer aggregate demand structures. In line with the
intuition provided above, the key will be to ensure that fiscal deficits induce a positive and
front-loaded response in aggregate demand. Once this is true, the Keynesian feedback
loop delivers self-financing in exactly the same way as it does in our simple OLG economy.

4.4. Speed of Convergence, Double Limits, and the Role of ω

To complete our discussion of the economics underlying the self-financing result, we
now dig deeper into the role of ω, investigating in particular what happens for ω close
to (but below) 1. We begin by stating comparative statics with respect to ω for our main
fiscal policy specification (7).

PROPOSITION 3: Suppose that ω < 1 and τy > 0 and let fiscal policy follow either our
baseline rule (7) or the variant rule (8). For any given τd orH, ν decreases with ω. That is, for
a given delay in fiscal adjustment, a larger departure from the permanent-income benchmark
yields larger self-financing.

A smaller ω means that households spend any given income receipt—both transfers as
well as post-tax income—faster. This increases both the short-run partial equilibrium de-
mand effect of the transfer and accelerates the Keynesian general equilibrium feedback
between spending and income. A larger departure from the permanent-income bench-
mark therefore yields a larger and quicker Keynesian boom, which in turn translates to
a larger ν for any given τd or H. Conversely, when ω is close to (but below) 1, then full
self-financing is still possible, but it takes a long time to play out: the closer ω is to 1,
the smaller and less front-loaded the Keynesian boom, and hence the longer it takes for
public debt to return to steady state. For example, under rule (8), for any ω < 1, ν → 1
obtains as H → ∞; however, for any finiteH, ν → 0 as ω → 1. In this sense, self-financing
near the permanent-income limit (i.e., for ω ≈ 1) is theoretically delicate—it is a question
of the order of limits.

Looking Ahead. The practical takeaway from the above discussion is that the empir-
ical relevance of the self-financing mechanism hinges on how quickly it plays out—that
is, how quickly consumers spend any given transfer—relative to plausible delays in fis-
cal adjustment. Our quantitative analysis in Section 6 will thus pay particular attention
to the available empirical evidence on consumer behavior and the speed of fiscal adjust-
ment, and verify that self-financing indeed plays out sufficiently fast—far away from the
theoretical limit cases studied here.

21If κ = 0 and τy → 0, the fiscally-induced output boom is unboundedly large. If instead κ > 0 and still
τy → 0, the boom is dampened and bounded, with (almost) all financing coming through the date-0 jump in
prices. As we will see in Section 6, the practically relevant case features τy � 0 and is thus far away from these
theoretical extremes.
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CAN DEFICITS FINANCE THEMSELVES 1375

5. EXTENSIONS

This section discusses several extensions of the self-financing result. First, in Section 5.1,
we relax our assumption of a “neutral” monetary policy. Second, in Section 5.2, we con-
sider a reduced-form aggregate demand relation that nests—but also goes materially
beyond—our baseline OLG environment. Further extensions are collected in Section 5.3.

5.1. More General Monetary Policy

We continue within the model environment of Section 2; however, unlike the analysis
in Sections 3 and 4, we relax the assumption of a “neutral” monetary policy. Specifically,
we now consider the more general monetary rule (10), restated here for convenience:

rt =φyt� (28)

The φ> 0 scenario can be interpreted as a hawkish monetary authority that leans against
the deficit-led boom. The φ< 0 scenario, on the other hand, can help capture two kinds
of monetary accommodation: the case of a monetary authority that purposefully lets the
government’s cost of borrowing fall when fiscal space is tight; and that of a monetary
authority constrained by the ZLB.22

We now ask how moving to φ 	= 0 affects the self-financing results. For this, we will
restrict φ ∈ [−1/σ� φ̂), where φ̂≡ τy

βDss

Yss
. These bounds have a simple interpretation: when

φ = −1/σ , the monetary accommodation and the deficit-driven boom are so large that
there is immediate self-financing; and when φ ≥ φ̂, the increase in the interest-rate costs
of public debt is so large that the tax-base channel is fully counteracted. We continue to
associate “self-financing” with the same tax base and debt erosion effects as before and

generalize the definition of ν to ν ≡
∑∞

k=0 τyβ
k
E0[yk]+Dss

Yss π0

ε0+Dss

Yss
∑∞

k=0 β
k+1E0[rk]

(see Supplemental Appendix B.1

for a detailed explanation). We then obtain the following.

THEOREM 2: Suppose ω< 1 and τy > 0, and let fiscal and monetary policy obey, respec-
tively, (7) and (28). Then there exists a φ̄ ∈ (0� τy

βDss

Yss
) such that:

1. If φ < φ̄, as τd → 0 (from above), there exists a unique bounded equilibrium, and it
is such that ν → 1 (from below) and limk→∞ Et[dt+k] → 0. That is, full self-financing
obtains as fiscal adjustment is indefinitely delayed.

2. If φ> φ̄, there exists a ν̄(φ) ∈ (0�1), such that any bounded equilibrium has a degree
of self-financing ν with ν ≤ ν̄(φ).

The intuition is straightforward. If φ< 0 (i.e., monetary accommodation), then, in re-
sponse to the fiscally-led boom, real rates fall, which helps the government budget and
leads to households front-loading their spending even more. The boom is thus even
quicker and so debt is even less persistent; that is, we obtain a smaller ρd than in The-
orem 1. It follows that, with monetary accommodation, less of a delay in fiscal adjustment
is needed to ensure material self-financing. Conversely, if φ > 0 (i.e., the monetary au-
thority leans against the boom), then real rates rise, leading households to postpone their

22To understand the latter case, note that, as long as κ > 0, any deficit-led boom comes together with infla-
tion; and as long as the ZLB binds, such inflation translates one to one to negative real rates, or equivalently
to φ< 0.
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1376 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

spending, delaying the boom and giving larger ρd . The cutoff φ̄ is exactly the point where
the monetary policy-induced delay prevents self-financing from returning real govern-
ment debt to steady state, delivering ρfull

d (φ̄) = 1. For any strictly more aggressive mon-
etary policy (φ > φ̄), full self-financing is not possible. In that case, the required fiscal
adjustment is bounded away from zero: for any φ > φ̄, there exists a threshold τd(φ)
such that government debt returns to steady state if and only if τd > τd(φ). In particu-
lar, in this case, self-financing is necessarily partial, with ν bounded above by ν̄(φ) < 1.
Finally, if the monetary offset is sufficiently strong so as to perfectly stabilize output and
inflation (e.g., achieved via φ → ∞), then trivially there is no self-financing.

The discussion surrounding Theorem 2 is qualitative, demonstrating how the monetary
reaction affects the degree of self-financing, in particular identifying conditions under
which full self-financing remains possible. The quantitative analysis is provided in Sec-
tion 6, where we investigate how self-financing varies under empirically relevant assump-
tions about the nature of the monetary reaction.

5.2. A More General Aggregate Demand Structure

We now extend our results to a more general aggregate demand relation. Doing so
allows us to: shed further light on the economics of our result; understand better the kind
of environments that allow (or do not allow) for meaningful self-financing; and build a
bridge to quantitative HANK models.

Generalizing the Demand Block. Recall that, in our baseline OLG environment, aggre-
gate consumer demand was given by the following function of current household wealth
as well as current and future income net of taxes:

ct = (1 −βω)

(
dt +Et

[ ∞∑
k=0

(βω)k(yt+k − tt+k)

])
� (29)

This relation embeds economically meaningful restrictions on consumer behavior: the
MPC out of current income and wealth is the same (equal to 1−βω), and the MPCs out of
the discounted presented value of future disposable income decline at a constant rate ω.
We consider a generalized aggregate demand relationship that relaxes these constraints
while preserving tractability:

ct = Md · dt +My ·
(

(yt − tt) + δ ·Et

[ ∞∑
k=1

(βω)k(yt+k − tt+k)

])
� (30)

Equation (30) generalizes (29) in three meaningful ways. First, it allows for differ-
ent MPCs out of current income and wealth, denoted respectively by My ∈ (0�1) and
Md ∈ (0�1), and we will assume that Md ≤ My . Second, it disentangles the geometric dis-
counting rate ω from the contemporaneous MPCs (now My and Md instead of 1 − βω).
And third, it additionally allows for constant discounting at rate δ ∈ [0�1]. We will later
elaborate on the economics of these extensions and give examples of several familiar and
empirically relevant models that can be nested in this general structure.

A General Sufficient Condition for Self-Financing. We now revisit our self-financing re-
sult with the generalized demand relation (30) replacing the simpler OLG demand block.
It turns out that self-financing obtains under two key restrictions on (30), echoing the
“discounting” and “front-loading” properties highlighted in Section 4.3.
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CAN DEFICITS FINANCE THEMSELVES 1377

ASSUMPTION 1: The aggregate consumption function features positive geometric discount-
ing: ω< 1.

In words, MPCs out of future disposable income relative to MPCs out of current in-
come and wealth decline strictly faster than the rate of interest β. Consistent with our
discussion in Section 4.3, this is sufficient to ensure that far-ahead future tax hikes—that
is, tomorrow’s tax hike in the analogy in Section 4.3—have vanishingly small effects on
current aggregate demand, similar to the baseline OLG model. The fiscal deficit shock
will thus lead to a demand boom around date 0.

ASSUMPTION 2: Intertemporal MPCs are sufficiently front-loaded in the particular sense
that

Md + 1 −β

τy
(1 − τy)My

(
1 + δ

∞∑
k=1

(βω)k
)
>

1 −β

τy
� (31)

For (31) to hold for all τy ∈ (0�1], the sufficient and necessary condition is

Md > 1 −β and My

(
1 + δ

βω

1 −βω

)
≥ 1� (32)

Equation (31) is the condition required to ensure that the persistence of government
debt ρd in the limiting full self-financing equilibrium is strictly less than 1; that is, that gov-
ernment debt will return to steady state even as the future tax hike becomes vanishingly
small. Intuitively, this requires the general equilibrium Keynesian boom to be sufficiently
front-loaded, which in turn requires households to spend any income gains sufficiently
quickly. If MPCs out of income and wealth are large enough—in the precise sense of (31)
or (32)—then household spending is indeed sufficiently fast.23

Together, Assumptions 1 and 2 suffice to generalize our self-financing result.

THEOREM 3: Suppose that aggregate demand takes the generalized form (30) and that As-
sumptions 1 and 2 hold. Let fiscal policy follow our baseline rule (7). As τd → 0 (from above),
the equilibrium degree of self-financing ν → 1 (from below). That is, full self-financing ob-
tains as fiscal adjustment is indefinitely delayed. Moreover, self-financing is sufficiently strong
to return real government debt to steady state (i.e., limk→∞ Et[dt+k] → 0).24

Theorem 3 and its underlying assumptions echo our intuitive discussion offered in Sec-
tion 4.3. First, Assumption 1 guarantees that the future tax hike is discounted, so deficits
will lead to a short-run boom. Second, Assumption 2 then ensures that any additional
income is spent sufficiently quickly to deliver a front-loaded boom that raises the required
tax revenue before the promised future tax hike becomes necessary.

23Specifically, the first condition in (32) (i.e., that Md > 1 − β) corresponds to the second property of the
consumption function (“front-loaded MPCs”) discussed in Section 4.3; that is, it ensures that lim�→∞ Mt+��t =
0. The second condition in (32) guarantees that the general equilibrium Keynesian cross-feedback is front-
loaded enough to stabilize debt.

24For the baseline fiscal rule (7), when τd → 0 (from above), a unique bounded equilibrium of the form

yt = χddt +χεεt� Et [dt+1] = ρddt + ρεεt with ρd ∈ (0�1)� (33)

exists, analogous to (19). We show in the Additional Materials E.2.4 that Theorem 3 extends, with minor
modifications, to the variant rule (8).
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1378 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

What Environments Are Consistent With Self-Financing?. In the remainder of this sec-
tion, we will discuss examples of specific models of household demand that fit into the
general form (30) and either satisfy or violate Assumptions 1–2.

Our baseline OLG model—which is obviously nested in (30)—can be interpreted as
a reduced-form representation of occasionally binding liquidity constraints (Farhi and
Werning (2019)), with 1 − ω giving the probability of the constraint binding. Our gener-
alized aggregate demand relation goes one step further, disentangling the MPC out of
wealth Md and income My , thereby allowing us to nest “hybrid” models that combine
the OLG block with a margin of hand-to-mouth spenders. Such models have received
attention in recent work because they provide a relatively accurate approximation of
aggregate demand in richer HANK models (Auclert, Rognlie, and Straub (2023), Wolf
(2021)). It is straightforward to verify that they satisfy Assumptions 1 and 2, delivering
our self-financing results.25 Our quantitative analysis in Section 6 will rely on a partic-
ular, calibrated version of this hybrid model; we will furthermore numerically illustrate
self-financing in even richer models that go beyond (30), including a quantitative HANK
model.

Finally, the demand block (30) can also capture the effects of incomplete information
(Angeletos and Lian (2018)), limited rationality (Farhi and Werning (2019), Vimercati,
Eichenbaum, and Guerreiro (2021), Angeletos and Sastry (2021)), as well as cognitive
discounting (Gabaix (2020)). The common implication of these frictions is to dampen
forward-looking behavior; this then translates to lower ω in (30), delivering Assumption 1.
As long as MPCs are front-loaded enough to deliver Assumption 2, Theorem 3 again
applies.

Adding Permanent-Income Consumers. The canonical PIH model readily fits into our
generalized aggregate demand structure with Md =My = 1−β and δ=ω = 1. It is imme-
diate that Assumptions 1 and 2 are violated: a deficit today induces no boom (since there
is no discounting), and even if there was a boom, that boom would never be front-loaded
enough, as permanent-income consumers postpone part of their spending to the infinite
future.

Next, the self-financing result also fails when there is a margin of truly PIH consumers.
For example, it is straightforward to see that our generalized aggregate demand relation
nests the classical spender–saver model, populated by hand-to-mouth spenders and PIH
consumers (as in Campbell and Mankiw (1989), Galí, López-Salido, and Vallés (2007)).26

Assumptions 1–2 are violated, and the share of self-financing ν is 0. For example, under
the variant rule (8), there is a date-0 boom, but that boom is offset by a subsequent bust
at date-H of equal size (in net present value). The intuition is that, since expected real
rates are fixed, if the net present value of the output response were not equal to zero,
the consumption of PIH consumers would permanently deviate from steady state, and
so output would not return to steady state over time. This same logic also applies if, for
example, a margin of PIH consumers is added to our baseline OLG environment. Thus,
in that case, the share of self-financing ν is discontinuous in the margin of PIH consumers,

25To be precise, such hybrid models are nested in (30) by letting ω equal the survival rate of the OLG
households and by setting My = μ+ (1 −μ)(1 −βω), Md = 1 −βω, and δ = (1−μ)(1−βω)

μ+(1−μ)(1−βω) , where μ ∈ (0�1) is
the fraction of hand-to-mouth spenders. As long as ω< 1, both Assumptions 1 and 2 are satisfied, and hence
our self-financing result holds.

26We here have My = μ + (1 − μ)(1 − β), Md = 1 − β, and δ = (1−μ)(1−β)
μ+(1−μ)(1−β) , where 1 − μ ∈ (0�1) is the

fraction of PIH consumers.
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CAN DEFICITS FINANCE THEMSELVES 1379

equaling to zero as soon as that margin is strictly positive. We provide a visual illustration
of this discussion in Supplemental Appendix B.2.

How should we interpret this discontinuity? The discussion echoes our earlier point
about the order of limits: if we replace the aforementioned margin of literal PIH con-
sumers with one of near-PIH consumers, then full self-financing is again recovered in the
limit as τd → 0 or H → ∞.27 Even this near-PIH scenario, however, is hard to defend
on empirical grounds. First, any positive margin of near-PIH consumers implies that the
long-run interest rate elasticity of asset demand is nearly infinite (e.g., see Kaplan and Vi-
olante (2018)), an implication grossly inconsistent with empirical evidence (Moll, Rachel,
and Restrepo (2022)). Second, the available microeconomic evidence (e.g., Fagereng,
Holm, and Natvik (2021)) suggests high MPCs even for rich, liquid consumers. Last
but not least, bounded rationality can make households behave as if they have shorter
horizons (Angeletos and Lian (2018), Gabaix (2020), Woodford (2019)). Ultimately, the
practical relevance of our self-financing results is an inherently quantitative question:
for empirically realistic delays in fiscal adjustment, are households sufficiently far from
the infinite-horizon, infinite-liquidity, infinite-rationality limit of PIH behavior to deliver
meaningful self-financing? We investigate that question in Section 6.

5.3. Further Extensions

We finally discuss three further extensions: to alternative assumptions on fiscal policy—
distortionary tax hikes and stimulus in the form of government purchases—and to a richer
environment that allows for capital accumulation and investment.

Distortionary Tax Hikes. The analysis thus far has treated the fiscal adjustment mar-
gin as non-distortionary. Additional Materials E.2.1 demonstrates that this simplification
incurs no serious loss. Intuitively, since the necessary adjustment vanishes in the limit as
τd → 0 or H → 0, it is entirely immaterial whether this adjustment is distortionary or
lump-sum. Furthermore, away from this limit, the distinction matters only through the
NKPC: if taxes are distortionary, tax changes show up as a cost-push shock. Consistent
with our discussion in Sections 4.3 and 4.4, such cost-push shocks affect the size of the
inflation response, and thus the split between tax base and debt erosion components of
self-financing, but otherwise leave our results unchanged.28

Government Spending. While we have so far considered a policy of lump-sum transfers
to households, it is straightforward to see that our results extend with almost no change
to deficit-financed government purchases—such purchases lead to a boom, and the boom
can finance the initial expenditure for exactly the same reasons as in our main analysis;
see Additional Materials E.2.2.

27Theoretically, as an alternative to assumptions on the order of limits, continuity of ν in the size 1 − μ of
the margin of PIH households can also be restored by modifying the policy mix. For example, if the (delayed,
promised) fiscal adjustment falls on permanent-income households, then for our variant fiscal policy (8) and as
H → ∞, we obtain a self-financing share ν that is continuous in μ and converges to 1 (as expected) as μ → 1.
See Supplemental Appendix B.2 for further details.

28The supply-side effects of fiscal adjustment instead play a more central role in Schmitt-Grohé and Uribe
(2004, 2007).
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1380 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

Investment. Our self-financing insights continue to apply in the presence of firm in-
vestment. We sketch the main ideas here and delegate details to Additional Materi-
als E.2.3. Relative to our baseline model, this model extension features a meaningfully
generalized supply block, with firms employing both labor and capital, and with capital
owned and accumulated by the firms themselves. Firms continue to distribute all their
earnings, now net of investment costs, as dividends to the households. It follows that, sim-
ilar to our baseline model, aggregate firm saving (now net of physical investment) is zero
and all public debt is still owned and accumulated by the households. We assume that
the fiscal authority taxes household labor income and dividend receipts, as in the baseline
environment.

For the purposes of our “self-financing” result, the main insight is that the aggregate
demand relation (13) continues to hold, just now in terms of consumption ct rather than
output yt . Put differently, the Keynesian cross now applies to output net of investment.
Furthermore, the law of motion for public debt in equation (17) also continues to hold
(with ct instead of yt). It follows that the equilibrium continues to be characterized as in
Proposition 1, with yt reinterpreted as ct , and so nothing of essence changes. In particular,
the only thing that is different is how the dynamics of investment and capital influence real
marginal costs, and thereby date-0 inflation—a complication that, as we have seen, does
not interfere with the economic intuition at the heart of our self-financing results.29

6. QUANTITATIVE ANALYSIS

We now investigate the practical relevance of our insights. Specifically, we study the
importance of self-financing in environments designed to be consistent with empirical
evidence on the key ingredients of our theory: how far consumers are from the PIH limit;
how delayed fiscal adjustment is; how monetary policy reacts; and how strong nominal
rigidities are likely to be.

6.1. Model and Calibration Strategy

We consider a variant of our model in Section 2 with the baseline fiscal rule (7), and
with just one minor twist: we add a margin μ ∈ (0�1) of hand-to-mouth spenders, along
the lines discussed in Section 5.2. These agents receive the same income and pay the same
taxes as the perpetual-youth consumers, but only the latter save and hold government
debt. Further details are presented in Supplemental Appendix C.1.

This hybrid spender-OLG model is the ideal environment for our quantitative analysis,
for two reasons. First, it remains simple enough to fit into the generalized demand block
of Section 5.2. As a result, we can readily invoke Theorem 3 to verify whether full self-
financing obtains in the limit as τd → 0. Second, and more importantly, it is rich enough
to agree with quantitative HANK models on their implied intertemporal MPCs (Auclert,
Rognlie, and Straub (2023), Wolf (2021)) and to match the relevant empirical evidence.30

Since the micro-foundations of aggregate demand affect the degree of self-financing only

29Additional subtleties would arise if firms could save or borrow, as this could influence how much of the
increase in public debt translates to an increase in household wealth. On the other hand, nothing in our argu-
ments depends on the abstraction from adjustment costs and variable capacity utilization, the familiar supply-
side enrichments found in quantitative business-cycle models (e.g., Smets and Wouters (2007)).

30We note that the same is not true for our baseline OLG model; see the first point of the discussion on
calibration below.
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CAN DEFICITS FINANCE THEMSELVES 1381

TABLE I

HYBRID OLG-SPENDER MODEL, CALIBRATION.

Parameter Description Value Target Value

Consumer spending
μ Share of HtM 0�073 Average MPC 0�2
ω OLG survival rate 0�865 Short-run MPC slope 0�865

Policy
τd Tax feedback {0�085�0�026�0�004} Literature, see text
φ Real rate feedback 0 Literature, see text

Nominal rigidities
κ NKPC slope 0�0062 Hazell, Herreno, Nakamura,

and Steinsson (2022)
Rest of the model

σ EIS 1 Standard
β Discount factor 0�998 Annual real rate 0�01
τy Tax rate 0�33 Average Labor Tax 0�33
Dss/Y ss Gov’t debt 1�04 Household liq. wealth 1�04

through those intertemporal MPCs (see Additional Materials E.1 for the formal discus-
sion), it follows that our calibrated model is a suitable laboratory for evaluating whether
a quantitatively meaningful degree of self-financing can obtain for realistic parameteri-
zations of the intensity of fiscal adjustment, as herein parameterized by τd . This is the
“race” between empirically relevant delays in fiscal adjustment and distance from PIH
consumption behavior that we discussed at the end of Section 5.2.

Our discussion of the model calibration focuses on the model ingredients that matter
most for our theory: consumer spending behavior; fiscal adjustment; the monetary policy
reaction; and the strength of nominal rigidities. The remaining model parameters are
discussed at the end. Each period in the model corresponds to a quarter. A summary of
parameters is provided in Table I.

Consumer Spending Behavior. Empirical evidence on the household-level consump-
tion response to income gains suggests two salient features of consumer spending behav-
ior (Fagereng, Holm, and Natvik (2021)). First, the average MPC out of income gains is
elevated, with a standard quarterly value of around 0.2. Second, the income gain is spent
gradually. Our baseline OLG environment of Section 2 provides a tight joint restriction
on the level of the MPC and its dynamics: the level MPC (i.e., entry M0�0 of the matrix
of MPCs) is 1 − βω, while the slope of the spending profile (i.e., the ratio of M��0 to
M�−1�0) is ω. This model-implied connection between level and slope is, unfortunately,
inconsistent with the data; in particular, relative to the impact MPC, income in the data
is subsequently spent much more quickly than predicted by the theoretical OLG-implied
relationship. The spender-OLG hybrid model instead allows us to disentangle the level
and the intertemporal pattern of the spending response to income gains in a way that is
consistent with empirical evidence; in particular, we choose the spender share μ and the
OLG coefficient ω to jointly match (i) impact and (ii) short-run (i.e., up to 2 years out)
spending responses to lump-sum transfer receipt, as estimated by Fagereng, Holm, and
Natvik. A visual illustration of the implied intertemporal MPCs is provided in the top left
panel of Figure 4, and a discussion of several alternative calibration strategies will follow
in Section 6.2.
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1382 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

Current and future MPCs out of today’s income gains—that is, the estimand of
Fagereng, Holm, and Natvik—is of course not all that matters for our theory; for our gen-
eral equilibrium Keynesian cross, it is similarly important how anticipated income changes
in the (far) future affect spending today (i.e., entries Mt�t+� for large � in the matrix of
MPCs). Given the lack of empirical evidence on such responses to (far-away) income
news shocks, our baseline exercise simply extrapolates these spending responses through
the structure of the model. Reassuringly, as discussed in Wolf (2021), our spender-OLG
model extrapolates in a way very similar to quantitative HANK models.31 Nevertheless,
we later also consider how results change with additional discounting due to limited
knowledge or limited rationality, consistent with suggestive evidence from Ganong and
Noel (2019).

Finally, and consistent with the theoretical discussion in Section 5.2, we also emphasize
that, while not targeted, our model also matches empirical evidence on long-run house-
hold asset demand elasticities. A detailed analysis is provided in Additional Materials E.5.

Policy. For our quantitative analysis we focus on fiscal rule (7), in line with a large
literature following Leeper (1991). Conveniently, because prior work has estimated this
type of rule, we can draw from it to discipline our calibration of τd; we consider a range
of values taken from Galí, López-Salido, and Vallés (2007), Bianchi and Melosi (2017),
and Auclert and Rognlie (2020), as displayed in the middle part of Table I. The first value
(τd = 0�085) reflects very rapid fiscal adjustment: a one-dollar increase in public debt
surplus leads to an 8.5-cent quarterly increase in tax revenue. The second value (τd =
0�026) still corresponds to a quite meaningful quarterly tax response. Finally, our third
value (τd = 0�004) indicates relatively slow—but importantly still passive, in the language
of the FTPL literature (i.e., we have that τd > 1 − (Rss)−1)—fiscal adjustment.32

For monetary policy, we as our baseline consider the case of an acyclical real interest
rate; that is, φ = 0, just as in Sections 3–4. In addition to being theoretically convenient,
this specification is also arguably empirically relevant. First, in response to identified fis-
cal shocks in the literature, nominal interest rates tend to move rather little (see Ramey
(2011), Caldara and Kamps (2017), Wolf (2023)) while inflation increases, suggesting that
real interest rates, if anything, decrease. Second, following the post-Covid fiscal stimulus,
real interest rates only started rising with a substantial delay, and initially even declined.
We will nevertheless also evaluate the scope for self-financing under a more aggressive
monetary reaction function.

Nominal Rigidities. We set the slope of the NKPC to 0�0062, the point estimate of
Hazell et al. (2022), and consistent with the broader empirical and quantitative literatures
(e.g., see Galí and Gertler (1999), Christiano, Eichenbaum, and Evans (2005), Barnichon
and Mesters (2020)). In one of our robustness exercises, we will consider a slope of 0�1—
an ad hoc, materially larger value that could be relevant in the inflationary, post-COVID
environment driven by supply constraints.

31In Additional Materials E.6.1, we present numerical results from a full-fledged HANK model. As ex-
pected, we find that the results are extremely similar to those implied by the analytically tractable models
considered here.

32A detailed literature review is provided in Auclert, Rognlie, and Straub (2020). Our three values for τd cor-
respond to their lower bound, preferred estimate, and upper bound for the fiscal adjustment coefficient (ψ in
their notation). See Additional Materials E.4 for further details. Translated to our alternative non-Markovian
“H”-rule, these three coefficients correspond—in terms of the self-financing share ν that they imply (see Fig-
ure 3)—to H ={12�23�43}, where H is in quarters.
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CAN DEFICITS FINANCE THEMSELVES 1383

Rest of the Model. The remaining model parameters are set to standard values. First,
we set σ = 1, giving log preferences. Second, we set the discount factor to hit a steady-
state real rate of interest of 1% (annual). Third, we set τy = 0�33, in line with DeLong and
Summers (2012): for every dollar of additional output, we assume that the primary surplus
automatically rises by 33 cents. Fourth, we set household liquid wealth (i.e., Dss/Y ss) as
in Kaplan, Moll, and Violante (2018).

6.2. Are Stimulus Checks Plausibly Self-Financed? And if so, How?

We now use our calibrated model to study the propagation of a date-0 “deficit shock”;
that is, uniform stimulus checks sent to all households. It is straightforward to verify that
the model satisfies the sufficient conditions identified in Theorem 3 required for full self-
financing to be possible in the limit as τd → 0. What remains is to ascertain: (i) how close
we are to this limit for the range of τd suggested by the relevant empirical literature; (ii)
how the resulting self-financing is split between the tax base and debt erosion channels.
Results are displayed in Figure 3.

The figure shows output (left panel) and inflation (middle panel) impulse responses to
the date-0 deficit shock for our three fiscal adjustment coefficients τd (shades of grey);
the right panel furthermore shows the degree of self-financing ν as a function of τd over
the entire unit interval. As expected, the share of self-financing ν is decreasing in τd and
approaches one as τd → 0, consistent with Theorem 3. For the purposes of the quanti-
tative analysis here, the key takeaway is that we are already quite close to this limit for
the values of τd estimated in the aforementioned works, with ν up to 0.95. Furthermore,
given our assumed—empirically disciplined—flat NKPC, almost all of this self-financing
is coming through the tax base channel rather than through inflation.33

In the remainder of this section, we discuss how these results change under alterna-
tive assumptions on the key ingredients of our theory: consumer spending behavior; the
monetary reaction; and the strength of nominal rigidities. Throughout, unless otherwise
indicated, we maintain our empirically disciplined assumptions on the speed and strength
of fiscal adjustment.

Consumer Behavior. As remarked in Section 6.1, our calibration strategy for consumer
spending behavior—and thus the distance from the PIH limit—relied on two standard but
potentially material assumptions: first, we disciplined the slope of the spending profile
(i.e., entries M��0) from evidence on relatively short-run spending behavior (small �); and
second, we relied on model structure to extrapolate from responses to contemporaneous
income changes to spending behavior following income news shocks (i.e., entries Mt�t+�).
We now investigate how our conclusions change with alternative calibration strategies and
modeling assumptions.

• Spending responses in the tails. As we emphasized throughout Sections 4 and 5.2,
sufficiently front-loaded intertemporal MPCs are important for our self-financing
results—they are what ensures a front-loaded Keynesian boom. We thus now con-
sider alternative calibration strategies that try to more directly leverage information

33The implied cumulative fiscal multipliers are broadly consistent with empirical evidence. That evidence—
for example, Ramey (2011)—tends to find cumulative fiscal multipliers of around 1 for fiscal expansions that
are financed with higher taxes after just a couple of years; that is, relatively quick fiscal adjustment. Our first
calibration of τd = 0�085 corresponds to such relatively quick adjustment, and delivers a cumulative multiplier
of 1�11. Evidence on transfer multipliers that is consistent with full self-financing is furthermore provided in
Bouscasse and Hong (2023).
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1384 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

FIGURE 3.—Impulse responses of output yt , inflation πt , and the total self-financing share ν to a shock ε0

equal to 1% of steady-state output, as a function of τd . The left and middle panels show the impulse responses
for the three values of τd discussed in Section 6.1. In the right panel, these three points are marked with circles.

on spending responses to lump-sum transfer receipt in the tails (i.e., M��0 for large
�). These tail responses are crucial to determine how fast cumulative MPCs converge
to 1, and thus how front-loaded the Keynesian boom turns out to be.

Results are reported in Figure 4. The two panels correspond to two different mod-
els: the calibrated model that we have worked with so far (top panel) and an alterna-
tive model (bottom panel). Each panel shows: model-implied intertemporal MPCs
(left); cumulative MPCs in model vs. data, with the data targets again taken from
Figure 2 in Fagereng, Holm, and Natvik (2021), corresponding to 95% confidence
intervals (middle); and the self-financing share ν as a function of τd (right). The
main takeaway from the figure is that material self-financing obtains across calibra-
tions. Consider first the top panel. By construction, this model matches MPCs—and
thus also cumulative MPCs—over the first couple of years after income receipt. As
discussed in Additional Materials E.5, that model is also consistent with empirical ev-
idence on household asset demand elasticities. However, as revealed by the middle
part of the top panel, the implied cumulative MPC appears to converge to 1 some-
what too quickly, reflecting intertemporal MPCs that converge to 0 relatively fast, at
rate ω. In the bottom panel, we consider an extended model—one featuring spenders
together with two types of OLG blocks, with heterogeneous ω1 and ω2—that is rich
enough to provide a tight fit to the entire dynamic profile of cumulative MPCs, up
to 5 years out. The left part of the bottom panel reveals that this model looks rather
similar to our baseline calibration in the periods around income receipt, but then has
somewhat flatter tail MPCs, reflecting the larger ω2. Even though this model deliv-
ers an asset demand elasticity much larger than empirical estimates (again see Addi-
tional Materials E.5), we nevertheless still see material—though less pronounced—
self-financing.

• Spending response to news about future income. All models discussed above are cali-
brated to be consistent with evidence on consumer spending behavior in response to
income shocks today; the similarly important consumption response to “news shocks”
(i.e., Mt�t+�), on the other hand, is extrapolated through the model structure.
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CAN DEFICITS FINANCE THEMSELVES 1385

FIGURE 4.—Top panel: iMPCs, cumulative MPCs, and self-financing share ν (as a function of τd) in the
baseline quantitative model. Bottom panel: Same as above, but for a model calibrated to (also) match far-ahead
tail MPCs. Parameter values are reported in Additional Materials E.5.

We here briefly discuss results from two additional models that extrapolate some-
what differently, with details in Additional Materials E.6.1 and E.6.2. First, we con-
sider a fully-fledged HANK model. Consistent with Auclert, Rognlie, and Straub
(2023) and Wolf (2021), we find that this model extrapolates MPCs across horizons
in almost the same way as our simple spender-OLG hybrid model, so our conclu-
sions on self-financing are largely unchanged. Second, we consider a variant of our
spender-OLG model with cognitive discounting. We expect this behavioral friction to
introduce two offsetting effects on ν—the future tax hike is discounted by more, but
higher future income feeds back less strongly to the present. Our model simulations
confirm this intuition: We find that ν is higher than in our baseline model for inter-
mediate values of τd , but converges to the full self-financing limit somewhat more
gradually.
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1386 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

Nominal Rigidities. In the analysis above, self-financing occurs almost exclusively
through the tax base channel, reflecting the fact that our assumed NKPC was—consistent
with empirical evidence and most quantitative modeling—very flat. As discussed in
Proposition 2, larger values of the slope coefficient κ move the split of self-financing from
the tax base to the debt erosion channel.

In Supplemental Appendix C.2, we repeat our analysis with more flexible prices, set-
ting κ = 0�1. This value lies at the upper end of recent empirical estimates pertaining to
the inflationary post-COVID episode (e.g., see Gagliardone, Gertler, Lenzu, and Tielens
(2023), and the references therein). We find that with this alternative calibration, approx-
imately 20% of self-financing is achieved through date-0 inflation.34

Monetary Reaction. Finally, we investigate what happens if the monetary reaction is
more aggressive. To facilitate comparison with the literature, we switch to a conventional
Taylor-type rule, with nominal interest rates set to counteract contemporaneous increases
in inflation:

it = ψπt� (34)

for ψ≥ 1. Here, a more hawkish monetary rule (higher ψ) or a steeper NKPC (higher κ)
means that the monetary authority leans more aggressively against the fiscal boom. Either
way, real rates will increase by more, and this in turn—as discussed in Section 5.1—limits
the scope for self-financing. We now investigate how the maximal possible degree of self-
financing, herein denoted by νmax, varies over a range of values for ψ and κ.35

Results are reported in Table II. Full or near full self-financing remains possible if the
monetary reaction is sufficiently weak or the NKPC is sufficiently flat. Consistent with
Theorem 2, the table furthermore shows that the more aggressive the monetary reaction
(due to higher ψ or κ), the smaller the maximal degree of self-financing. Intuitively, if
the monetary authority implements a sufficiently large increase in real rates, then it both
arrests the Keynesian boom and directly increases the cost of government debt service.
The scope for self-financing is thus limited, and fiscal adjustment needs to be large and
fast enough to prevent debt from following an explosive path. In particular, if there is full
monetary offset (ψ→ ∞), then the degree of self-financing is necessarily zero. A further
visual illustration of these results is displayed in Supplemental Appendix C.3.

TABLE II

MAXIMAL DEGREE OF SELF-FINANCING νmax AS A FUNCTION OF (ψ�κ).

κ

ψ

1 1�25 1�5

0�0062 1 1 1
2 × 0�0062 1 1 0�63
0�1 1 0�22 0�13

34This number would change further if we replaced our standard NKPC with a hybrid one (as required to
fit inflation data), or if we allowed for a more realistic maturity structure for government debt. We defer the
investigation of these features to future work (see Angeletos, Lian, and Wolf (2024b)).

35Formally, νmax is defined as the maximal value of ν over the values of τd ∈ [0�1] that are consistent with a
unique, bounded equilibrium. Numerically, we solve for perfect-foresight transition sequences as a function of
τd on a fine grid, ensuring that we only consider τd such that limt→∞ yt → 0 (up to numerical tolerance). We
compute the implied ν and then record the largest one.
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CAN DEFICITS FINANCE THEMSELVES 1387

Table II—in conjunction with our headline analysis in Figure 3—contains two lessons.
First, for deficit shocks without aggressive monetary offset, meaningful self-financing is
plausible. The historical experience on the conditional comovement between output, in-
flation, and interest rates in response to fiscal shocks suggests that this case is practically
relevant. The second and third columns of Table II then show clearly that this moderate
monetary policy reaction is in fact critical; with a more aggressive offset, the scope for
self-financing is meaningfully curtailed.

7. CONCLUSION

Can the government run a deficit now without having to hike tax or cut spending in the
future? We addressed this question in model environments with two empirically relevant
features: (i) nominal rigidities and (ii) a violation of Ricardian equivalence due to finite
lives and liquidity constraints. In this class of environments, deficits naturally contribute
to their own financing by stimulating aggregate demand. The demand-led boom in real
economic activity allows the fiscal authority to collect more tax revenue without a hike in
tax rates, while the accompanying surge in inflation helps reduce the real tax burden of
the outstanding government debt.

Our main contribution is to clarify the theoretical properties and the quantitative rele-
vance of such self-financing. On the theoretical front, we established that, unless monetary
policy leans heavily against the deficit-driven boom, the following properties hold: (i) the
extent of self-financing increases as the fiscal authority delays adjustment in taxes; (ii) as
fiscal adjustment is delayed more and more, the initial deficit is fully self-financed; and (iii)
this convergence is faster the larger the departure from permanent-income consumption
behavior, or the higher the short-run MPCs. On the quantitative front, we showed that a
sizable degree of self-financing obtains when the theory is disciplined with the available
evidence on intertemporal MPCs, the delays in fiscal adjustment, the strength of nominal
rigidities, and the relation between real rates and fiscal shocks.

These lessons lead us to the following conclusion: we expect self-financing—and in par-
ticular self-financing via tax base expansion—to be a real-world possibility when there is
sufficient slack in the economy in the dual sense of (i) aggregate employment and output
being demand-determined, and (ii) increases in aggregate demand translating to a real
boom without significant inflationary pressures. When the first condition is violated, the
applicability of the New Keynesian model becomes questionable. And when the second
condition is violated, a given fiscal stimulus is likely to trigger a more aggressive monetary
response; this in turn limits the size of the Keynesian boom, and thus the scope for the
fiscal stimulus to be self-financing.

Our analysis suggests at least three avenues for future research. First, to assess the
likely empirical relevance of our results, we disciplined the theory with the best available
evidence on consumer behavior, the slope of the Phillips curve, and the policy reaction.
A more direct, less theory-based, empirical test could compare the dynamic causal ef-
fects of equally large but differentially financed changes in government spending, using
the standard macroeconometric toolkit on identified shocks (e.g., Ramey (2016)). Sec-
ond, our analysis here has been entirely positive, not normative. Within our model, if
the economy starts at an efficient steady state, a fiscal stimulus is never optimal—it only
reduces welfare by pushing output above its first-best level and generating socially unde-
sirable inflation. The question of how to structure or finance the optimal stimulus is then
moot. When instead the economy is depressed (output is inefficiently low), a fiscal stim-
ulus becomes desirable, and the question of how to finance it becomes relevant. Third,
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1388 G.-M. ANGELETOS, C. LIAN, AND C. K. WOLF

our results suggest that, because of the tax base channel, the inflationary pressures of
unfunded deficits may be significantly lower than those predicted by the simple textbook
FTPL arithmetic (e.g., Cochrane (2023)). We explore the implications of our analysis for
inflation in ongoing work (Angeletos, Lian, and Wolf (2024b)).
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