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Abstract

In the post 1980s, the U.S. experienced a significant increase in both public and

private debt. This increase was sustained by the saving glut of the rich, a large accumu-

lation of assets from the top 1% of earners. We build a NK model with borrowers and

savers and redistributive policies that can be funded or unfunded. Unfunded transfers

induce fiscal inflation, which erodes the real value of public and private debt, with re-

distribution occurring through revaluation effects. Funded transfers are instead backed

by future taxation on the rich and raise both government and household debt, with

redistribution occurring through expected changes in the fiscal burden on high earners.

Our structural estimation shows that a shift from unfunded to funded spending in the

early 1980s contributed to the saving glut of the rich.
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I Introduction

Post-1980s U.S. data reveal a pronounced saving glut among high-income households (Mian

et al., 2025). The top 10% of the income distribution has increasingly accumulated financial

assets by lending to both the federal government and the bottom 90% of households. Over the

same period, fiscal transfers have expanded steadily, contributing to a historically high debt-

to-GDP ratio. This paper argues that the emergence of the saving glut is partly attributable

to a structural shift in the financing of redistribution. Since the 1980s, the composition of

fiscal policy has tilted toward funded transfers—those expected to be repaid through future

taxation. Importantly, the burden of these anticipated taxes falls disproportionately on high

earners. In response, affluent households have increased their savings, channeling funds into

public and private debt markets in anticipation of future tax liabilities. We contrast this

post 1980s trend with the 1960s-1970s, when the U.S. economy experienced a large increase

in unfunded spending (Bianchi et al., 2023; Smets and Wouters, 2024).

Figure I presents a series of motivating stylized facts. The figure reports the dynamics

of inflation, real interest rates, tax incidence, household debt, and government borrowing in

the United States since 1970. Three patterns emerge from the data.

Starting in the early 1980s, the top 1% and top 10% of income earners have borne an

increasingly large share of total income taxes, with a notable structural break occurring in

the early 1990s.1 This shift coincides with the Omnibus Budget Reconciliation Act of 1993,

which introduced two new federal income tax brackets and significantly raised marginal tax

rates at the top. The average tax share of the top 1% rose from below 20% in the 1980s to

above 25% after 1993, while the top 10% consistently contributed more than half of total

income tax revenues. These patterns suggest a policy shift toward greater progressivity in

the tax code. This trend stands in sharp contrast to the pre-1980s period, which saw a

steady decline in the tax share of the top 1% and top 10% of earners. That earlier period

also coincided with rampant inflation and extremely low real interest rates. The reversal in

the tax share of the top income groups aligns with the Volcker disinflation and the sharp

rise in real interest rates in the early 1980s.

Household debt relative to GDP rose steadily from the mid-1980s through the 2000s,

with a disproportionately larger increase for households outside the top decile. The Bottom

99% more than tripled their household debt-to-GDP ratio between 1985 and 2007, with

a notable surge during the housing boom. This rise in leverage—documented by Mian

et al. (2025)—reflects both expanding access to credit and growing financial strain among

lower-income households. The 2008 financial crisis marked a sharp reversal, yet post-crisis

1See Appendix A for details on the tax share decomposition.
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deleveraging remained incomplete relative to pre-1990 levels.

Government debt-to-GDP ratios remained relatively stable prior to the 1980s, a period

characterized by persistently high inflation and low real interest rates - suggesting that fiscal

transfers were, at least in part, financed through inflationary means. However, beginning

in the early 1980s and accelerating after the Global Financial Crisis, fiscal transfers have

been increasingly debt-financed. Public debt surged from below 40% of GDP in the 1970s

to over 90% by the 2010s, reflecting a persistent shift in the composition of government

financing. This pattern coincides with the erosion of inflation as a fiscal tool and the rise of

intertemporal fiscal commitments.

We argue that these facts can be explained by a structural transformation in U.S. fiscal

policy. In the earlier period (1960–1980), redistribution was more heavily financed through

inflation and broad-based taxation. After the early 1980s, redistribution increasingly relied

on top-heavy taxation and public borrowing. This shift in fiscal financing coincides with the

very well known break in the conduct of U.S. monetary policy that occurred in the early

1980s. These developments likely altered the intertemporal incentives facing savers and the

redistributive content of transfers: as the wealthy anticipated higher future tax liabilities,

saving rose, and this increase in saving required a stronger contemporaneous expansion in

their income—contributing to the rise in income inequality—even as the financing of transfers

shifted from inflation to explicit debt. Although wealth inequality increased, the incidence of

taxes and transfers—combined with rising borrowing among lower-income households—may

have muted contemporaneous changes in consumption inequality. Taken together, this mech-

anism delivers a unified account of rising wealth and income inequality alongside relatively

stable consumption inequality.2

To uncover these results, we develop and estimate a two-agent New Keynesian model in

which funded and unfunded fiscal shocks redistribute resources across the two types of agents.

Borrowers (“households”) and savers (“investors”) differ in their asset and liability positions,

so that the composition of fiscal shocks has distributional consequences. In presence of

progressive taxation, funded transfers benefiting borrowers are mostly financed by future

taxes on savers. Anticipating the future increase in the tax burden, savers optimally choose

to increase saving by lending to borrowers and the government, raising both household debt

and government debt. Unfunded transfers are not backed by future taxes and generate fiscal

inflation—eroding nominal assets, redistributing from wealthy savers to indebted households,

and reducing private and public debt.

We estimate the model on U.S. quarterly data from 1960–2022, combining aggregate

macroeconomic series with distributional measures of debt, assets, and consumption for the

2See, among others, Saez and Zucman (2016) and Meyer and Sullivan (2023).
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Figure I: Dynamics of Debt and Taxes

1
9
6
0

1
9
7
0

1
9
8
0

1
9
9
0

2
0
0
0

2
0
1
0

0.18

0.20

0.22

0.24

0.26

0.28

0.30

T
op

1%
T
ax

S
h
ar
e

V
ol
ck
er
/R

ea
ga
n

O
B
R
A

90

C
O
V
ID

Tax Share of the Rich

1
9
6
0

1
9
7
0

1
9
8
0

1
9
9
0

2
0
0
0

2
0
1
0

2
0
2
0

−10

−5

0

5

10

V
ol
ck
er
/R

ea
ga
n

O
B
R
A

90

C
O
V
ID

Inflation and Real Interest Rate

Inflation

Real Fed Funds Rate

1
9
6
0

1
9
7
0

1
9
8
0

1
9
9
0

2
0
0
0

2
0
1
0

Year

20

30

40

50

B
ot
to
m

90
%

M
or
tg
ag
e
D
eb
t

V
ol
ck
er
/R

ea
ga
n

O
B
R
A

90

C
O
V
ID

Accumulation of Private Debt

1
9
6
0

1
9
7
0

1
9
8
0

1
9
9
0

2
0
0
0

2
0
1
0

2
0
2
0

Year

20

30

40

50

60

70

80

V
ol
ck
er
/R

ea
ga
n

O
B
R
A

90

C
O
V
ID

Accumulation of Public Debt

Public Debt to GDP

0.46

0.48

0.50

0.52

0.54

0.56

0.58

0.60

T
op

10
%

T
ax

S
h
ar
e

Top 1%

Top 10%

0

10

20

30

40

B
ot
to
m

99
%

M
or
tg
ag
e
D
eb
t

Bottom 90%

Bottom 99%

Notes : The figures depict the time series of Tax Shares of Top Income Groups (blue line top 10% and red
line top 1% income distribution), annualized quarterly inflation and real interest rate, households debt
net position (Debt-Assets) to GDP (blue line bottom 99% and red line top 90% wealth distribution), and
government debt-to-GDP. The dashed lines represent the simple mean within the length of the line.

4



top and bottom of the income distribution. The estimated model uncovers a structural

shift in the relative importance of funded and unfunded fiscal shocks. Before the mid-

1980s, unfunded shocks dominated, consistent with a fiscal-dominance environment in which

inflation acted as a fiscal instrument, eroding public debt and prompting households to

reduce household debt leverage. In later decades, funded shocks became more prominent,

with fiscal expansions financed through higher taxes on top-income households and explicit

debt issuance. This shift replaced inflationary finance and broad-based taxation with debt-

financed redistribution, producing persistent increases in both public debt and borrowers’

household debt, and sustaining a saving glut of the rich.

This paper contributes to the extensive literature on monetary–fiscal policy interactions,

including Sargent and Wallace (1981), Leeper (1991), Sims (1994), Woodford (1994, 1995,

2001), Schmitt-Grohe and Uribe (2000), Cochrane (1998, 2001), Bassetto (2002), Reis (2017),

Benhabib et al. (2002), and Bassetto and Sargent (2020). Barro (1974) show that non-

Ricardian effects can arise if agents perceive government bonds as net wealth. Aiyagari

and Gertler (1985) study fiscal backing of government bonds and find that debt irrelevance

requires substantial monetary accommodation. Leeper and Zhou (2021) highlight the role of

inflation in the optimal marginal financing of fiscal needs. Hall and Sargent (2011) document

that historically, most U.S. debt stabilization has been achieved through a combination of

growth, revaluation effects, and low real interest rates. Bianchi and Ilut (2017) estimate a

model with regime changes in the monetary–fiscal policy mix, linking the high inflation of

the 1960s–1970s to a fiscally led regime. Bianchi and Melosi (2022) and Bianchi and Melosi

(2017) argue that the possibility of a return to such a regime can explain the absence of

deflation after the Great Recession and the surge in post-pandemic inflation. In a related

view, Barro and Bianchi (2023) show that the cross-country variation in post-pandemic

inflation can be explained by their fiscal interventions. Bianchi et al. (2023) depart from

pure regime-switching frameworks, allowing monetary-led and fiscally led rules to coexist and

uncovering low-frequency inflation movements tied to unfunded fiscal shocks and persistent

inflation.

Relative to these contributions, we introduce heterogeneity across households and allow

funded and unfunded fiscal shocks to coexist and differ across agents. This innovation

enables us to capture distinct redistribution channels—through future taxation versus fiscal

inflation—and to structurally identify their changing roles in shaping both public and private

debt dynamics. In particular, the model links the decline of unfunded fiscal shocks to the

rise of debt-financed redistribution supported by more progressive taxation, with higher tax

burdens on top-income households and concurrent increases in household debt borrowing

among lower-income households.
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Our work also connects to a series of recent contribution that study the interaction

between monetary and fiscal policies in tractable models with heterogeneous agents and

nominal rigidities. A non-exhaustive list includes Angeletos et al. (2024), Rachel and Ravn

(2025), Dupraz and Rogantini Picco (2025). An important distinction with respect to exist-

ing contributions is that in our model both agents are engaging in consumption smoothing.

The heterogeneity consists in the type of assets that they hold and their income and wealth

profile.

II Simple Model

Before turning to the full quantitative model in Section III, we develop a simplified framework

to illustrate the core mechanism. This reduced-form environment allows us to abstract from

the multitude of channels that may drive inflation and to isolate the conditions under which

the fiscal transmission operates most clearly. The deleveraging channel associated with the

fiscal theory of the price level emerges from the interaction between fiscal dynamics, the

elasticity of intertemporal substitution, and an elastic labor supply—both in the presence

and absence of nominal rigidities.

To build intuition, we consider a stylized Two-Agent New Keynesian (TANK) model

with borrowers and lenders. Lenders consume and supply labor. They invest in one-period

government bonds, own firms, and extend credit to borrowers. Borrowers, in turn, consume,

work, and finance consumption by borrowing from lenders.

Production is carried out by monopolistically competitive firms that hire labor in a com-

petitive market and face quadratic adjustment costs when changing prices. The government

issues nominal debt and sets lump-sum taxes according to a fiscal rule that differs across

household types.

II.A Environment and Equilibrium Conditions

Time is discrete and infinite, indexed by t = 0, 1, 2, . . .. The economy consists of: (i) a

continuum of identical households (borrowers) indexed by i ∈ [0, ω]; (ii) a continuum of

identical investors (lenders) indexed by i ∈ [ω, 1]; (iii) a representative final goods producer;

(iv) a continuum of intermediate firms j ∈ [ω, 1]; (v) a monetary authority; and (vi) a fiscal

authority.

Households and investors supply labor to intermediate firms, which produce differenti-

ated goods sold to the final goods producer. Households consume final goods, while investors

allocate their wealth between equity claims and government bonds. Intermediate firms op-

6



erate under monopolistic competition, set prices subject to quadratic adjustment costs à la

Rotemberg (1982), and hire labor in a competitive market.

The government finances spending through a combination of labor income taxes, capital

income taxes, and lump-sum transfers, and issues non-state-contingent one-period nominal

debt held by investors. Fiscal policy satisfies an intertemporal budget constraint, allowing

for deficits when needed. The monetary authority sets the nominal interest rate according to

a Taylor rule that responds more than one-for-one to inflation under monetary dominance.

Under fiscal dominance, the nominal interest rate is held fixed.

Borrowers. Households derive utility from consumption and incur disutility from supply-

ing labor, which is continuously divisible and normalized on the unit interval. Each period, a

household chooses consumption, labor supply, and the quantity of loans held. For notational

simplicity, we suppress the individual household index i. The household’s consumption-

saving decision is characterized by the solution to the following dynamic program:

V H(BH,t−1, ζ
H
s,t, ζ

I
s,t) = max

Nt,CH,t,BH,t

logCH,t −
N1+η

H,t

1 + η
+ βEt[V

H(BH,t, ζ
H
s,t+1, ζ

I
s,t+1)]

subject to the (real) budget constraint:

CH,t + B
(H)
H,t = WtNH,t +R

(H)
t−1

B
(H)
H,t−1

Πt

− TH,t,

where CH denotes consumption, NH is labor supply, W is the real wage, and TH represents

lump-sum taxes. The terms (ζH , ζI) denote shocks to the fiscal rules, and Π is the gross

inflation rate.

The intratemporal optimality condition for labor supply yields Wt = CH,tN
η
H,t. The

Euler equation for optimal bond holdings is given by Q
(H)
t = Et

[
MH

t,t+1Π
−1
t+1

]
, where the

household’s stochastic discount factor is MH
t,t+1 = β

(
CH,t+1

CH,t

)−1

, and the price of debt is

defined as Q
(H)
t ≡ 1/R

(H)
t .

Investors. Investors choose private loans, short-term government bond holdings B
(G)
I,t , eq-

uity positions in firms, consumption, and labor supply. The set of investor choices is denoted

by CI,t ≡ {B
(H)
I,t , B

(G)
I,t , St, CI,t, NI,t}, and solves the following program:

V I(B
(H)
I,t−1, B

(G)
I,t−1, St−1, ζ

H
s,t, ζ

I
s,t) =max

CI,t
logCI,t −

N1+η
I,t

1 + η
+ U(B

(H)
I,t )

+ βEt[V
I(B

(H)
I,t , B

(G)
I,t , St, ζ

H
s,t+1, ζ

I
s,t+1)]
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subject to the real budget constraint:

CI,t +B
(H)
I,t + B

(G)
I,t +

∫ 1

w

P S
j,tSj,t dj =

WtNI,t +R
(H)
t−1

B
(H)
I,t−1

Πt

+R
(G)
t−1

B
(G)
I,t−1

Πt

+

∫ 1

w

(P S
j,t +Dj,t)Sj,t−1 dj − TI,t,

where CI , NI , B
(H)
I , and TI,t denote investor consumption, labor supply, holdings of loans

to households, and transfers, respectively. The term P S
j is the price of firm j’s equity, and

Sj is the quantity of shares held.

First, as in Fisher (2015), investors care about the real value of loans B
(H)
I,t . Second, they

face lending frictions that impose increasing marginal costs when lending exceeds a threshold

B̄
(H)
I . To capture these two features, we specify:

U(B
(H)
I,t ) ≡ −

ω

2

(
B

(H)
I,t − B̄

(H)
I

)2
. (1)

This functional form ensures a unique steady-state level ofB
(H)
I,t . Intuitively, U(·) is increasing

in B
(H)
I,t when B

(H)
I,t < B̄

(H)
I , reflecting the investor’s preference for lending up to the threshold.

When B
(H)
I,t > B̄

(H)
I , the utility becomes decreasing, capturing the costs of excess lending.

This can be interpreted as capturing a soft lending constraint or increasing costs of managing

a large portfolio of private assets that require monitoring.

The first-order conditions with respect to bonds, loans, and equity holdings are:

Q
(H)
t (1− CI,t · U

′(B
(H)
I,t )) =Et

[
M I

t,t+1Π
−1
t+1

]
,

Q
(G)
t =Et

[
M I

t,t+1 · Π
−1
t+1

]
,

1 =Et

[
M I

t,t+1 ·
P S
t+1 +Dt+1

P S
t

]
,

where M I
t,t+1 = β

(
CI,t+1

CI,t

)−1

, and Q
(G)
t ≡ 1/R

(G)
t . The intratemporal labor-consumption

trade-off pins down labor supply via Wt = CI,tN
η
I,t.

Production. A representative final goods producer aggregates a continuum of intermedi-

ate inputs Yj,t, j ∈ [w, 1], into final output using a CES production function:

Yt =

(∫ 1

w

Y
θ−1
θ

j,t dj

) θ
θ−1

,

where θ > 1 denotes the elasticity of substitution across varieties. Profit maximization

implies the standard demand function:

Yj,t =

(
Pj,t

Pt

)−θ

Yt, with Pt =

(∫ 1

w

P 1−θ
j,t dj

) 1
1−θ

.

Intermediate firms are monopolistic competitors that hire labor Nj,t to produce output

via a linear technology, Yj,t = Nj,t, and face quadratic price adjustment costs à la Rotemberg
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(1982)

Rj,t

(
Pj,t

Pj,t−1

)
=
ϕ

2

(
Pj,t

Pj,t−1

− Π̄

)2

Yt.

Each firm chooses (Pj,t, Nj,t) to solve:

V F (Nj,t−1, Pj,t−1, ζ
H
s,t, ζ

I
s,t) = max

Pj,t,Nj,t

D$
j,t

Pt

+ Et

[
M I

t,t+1V
F (Nj,t, Pj,t, ζ

H
s,t+1, ζ

I
s,t+1)

]
,

subject to demand Yj,t =
(

Pj,t

Pt

)−θ

Yt and where firm profits are:

D$
j,t = Pj,tYj,t −WtNj,tPt −Rj,t.

In symmetric equilibrium Pj,t = Pt, and marginal cost Γt satisfies Wt = Γt. The first-

order condition with respect to prices yields the New Keynesian Phillips Curve:

(1− θ + θWt)Yt −R′
tΠt + Et

[
M I

t,t+1R
′
t+1Πt+1

]
= 0,

where Πt ≡
Pt

Pt−1
denotes gross inflation. Since each firm j has measure zero and is identical

to all other firms, then N = Nj. Hence, aggregate production is Yt = Nt = (1 − w)Nj,t =

(1− w)Yj,t.

Monetary Policy. Under monetary dominance, the central bank targets inflation at Π̄

and sets the nominal interest rate according to a standard Taylor rule:

R
(G)
t

R̄(G)
=

(
Πt

Π̄

)φπ
(
Yt
Ȳ

)φY

eζM,t ,

where R̄(G) ≡ Π̄
β
coincides with the steady-state nominal interest rate.

Fiscal Policy. The government’s budget constraint is:

BG,t + wTH,t + (1− w)TI,t = R
(G)
t−1

BG,t−1

Πt

. (2)

Taxes on households and investors evolve according to simple feedback rules:

TH,t

Yt
−
T̄

Ȳ
=

(
TH,t

Yt
−
T̄

Ȳ

)ρH (
BG,t−1

Yt−1

−
B̄G

Ȳ

)δH
b
(1−ρH)

eζ
H
s,t ,

TI,t
Yt

−
T̄

Ȳ
=

(
TI,t
Yt

−
T̄

Ȳ

)ρI (
BG,t−1

Yt−1

−
B̄G

Ȳ

)δI
b
(1−ρI)

eζ
I
s,t .

where ζHs,t and ζIs,t, the persistent component of transfers, follow AR(1) processes specified

below.

log ζχs,t = ρχζ log ζ
χ
s,t−1 + (1− ρχζ )σ

χ
s ǫ

χ
t , for χ ∈ {H, I},

The specification captures the fact that welfare programs are announced well in advance,

hence reflecting both current and announced transfers.
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Market Clearing. The labor market clears when aggregate labor supply equals total labor

demand:

wNH,t + (1− w)NI,t = Nt.

The loan market clears when:

wB
(H)
H,t + (1− w)B

(H)
I,t = 0,

and the government bond market clears when:

(1− w)B
(G)
I,t = BG,t.

In the equity market, each firm is owned in full:

Sj,t = 1 ∀j ∈ [w, 1].

Finally, the resource constraint of the economy is:

wCH,t + (1− w)CI,t +Rt = Yt.

II.B Funded and Unfunded Fiscal Shocks

We emphasize that the model presented in this section is for illustrative purposes only. In

Section III, we develop and estimate a state-of-the-art Two-Agent New Keynesian (TANK)

model with a rich fiscal block and partially unfunded debt dynamics, using both aggregate

and cross-sectional U.S. data. The quantitative model incorporates features that have proven

successful in replicating U.S. business cycle dynamics, including multiple aggregate shocks,

distortionary taxation, habit formation, capital adjustment costs and utilization, staggered

price setting, nominal wage rigidities, and realistic maturity structures for both loans and

government bonds.

Here, we consider a simplified calibration to build intuition. The model is calibrated at a

quarterly frequency. The depreciation rate is set to 0.025, a standard value in the literature.

Households supply labor with a Frisch elasticity of 1, implying a labor disutility parameter

of η = 1, whereas investors supply labor perfectly elastically.

We set the intra-sector elasticity of substitution across intermediate goods to θ = 7, a

conventional value. For tractability, we assume equal population weights, setting w = 0.8.

The degree of nominal rigidity is governed by ϕ = 20.

The equality of the two Euler equations for private loans pins down the steady-state

level of investor lending B̄
(H)
I , which, through market clearing, implies B̄

(H)
H = −B̄

(H)
I . We

calibrate the steady-state market value of private loans to B̄
(H)
I = 0.5, and the value of

government debt held by investors to B̄
(G)
I = 1, broadly consistent with empirical evidence.

To isolate the risk-sharing channel emphasized in the impulse response functions (IRFs)

below, we set ω = 0.1, a small value that minimizes the impact of lending frictions in the

10



illustrative exercise. In the full quantitative model, all parameters, including ω, are jointly

estimated. The complete set of linearized equilibrium conditions is provided in Appendix B.

In the fiscal block, we set the persistence parameters of the tax rules to ρI = 0.1 and

ρH = 0.9. Fiscal shocks follow AR(1) processes of the form:

log ζχs,t = ρχζ log ζ
χ
s,t−1 + (1− ρχζ )σ

χ
s ǫ

χ
t , for χ ∈ {H, I},

with ρHζ = 0.99, ρIζ = 0.99, σH
s = 10−2, and σI

s = 10−4.

Unfunded Transfer Shock. Following an unfunded transfer shock, policymakers follow

a fiscally-led policy mix. The response of the fiscal authority to the increase in public debt

resulting from the transfer shock is not sufficient to keep debt on a stable path. Specifically,

we assume that the parameters controlling the responses of taxation on households and

investors are (δHB = 0) and (δIB = 0). The central bank accommodates the resulting increasing

in inflation holding the nominal interest rate constant, setting φπ = φY = 0.

Funded Transfer Shock. In response to a funded transfer shock, policymakers coordinate

on a Monetary-led policy mix. The central bank responds more than one-to-one to inflation

and aims to stabilize output φπ = 1.2 and φY = 0.3. The fiscal authority implements the

necessary fiscal adjustments increasing taxation on the savers in response to the resulting

increase in debt (δIB = 0.1), while it leaves the level of taxation on households unchanged

(δHB = 0).

II.C Responses to Funded and Unfunded Fiscal Shocks

We now consider impulse responses to funded and unfunded transfer shocks to households.

The model features net taxes. For convenience, Figure II plots the dynamics of household

transfers and investor taxes following a positive fiscal transfer shock to households. The

solid blue line corresponds to a funded shock, while the dashed red line depicts the response

to an unfunded shock. The standard deviations of the two types of shocks are chosen to be

approximately consistent with the estimated quantitative model. Thus, funded fiscal shocks

are assumed to be five times larger than unfunded fiscal shocks. Following an unfunded

fiscal shock, the increase in transfers does not result in a sufficiently large increase in taxes

on investors (right panel). By contrast, following a funded fiscal shock, the investor tax

increases significantly, but with a delay due to smoothing in taxation.

Figure III reports the impulse responses for inflation, the real interest rate, the govern-

ment debt-to-GDP ratio, the household debt-to-GDP ratio, and income gap-to-GDP ratio.
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Figure II: Response of Subsidies to Household Shock
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Notes : The figure plots the Impulse Responses of subsidies to a standard deviation fiscal shock to
households ζHs,t. The solid blue line corresponds to a funded shock, while the dashed red line depicts the
response to an unfunded shock. The x-axis are quarters and the y-axis are percentage points deviations
from the steady state.

The income-gap-to-GDP ratio is computed as the difference between investors’ disposable

income and households’ disposable income. The responses differ markedly between the two

shocks.

Following a funded fiscal shock, inflation declines on impact and gradually returns to its

steady state due to nominal rigidities. Importantly, the persistence of the shock generates

redistribution: investors anticipate future taxation and respond by increasing labor supply

and savings, while households seek to borrow against the expected increase in transfers. The

increase in investors’ labor supply is key to generating deflation alongside positive output in

the long run. Households and investors both want to respond immediately to the announced

increase in spending favoring households. However, the supply of government debt is initially

limited, as the spending is back-loaded. As a result, investors and households initially achieve

their desired levels of saving and borrowing through the private market. Once the spending

begins to materialize, households can deleverage, and investors rebalance their portfolios from

private loans to public lending. Consequently, we observe a gradual reduction in household
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debt and an increase in public debt. As investors build precautionary wealth in anticipation

of future taxation, their incomes rise faster than households’, implying a tight co-movement

of income and wealth inequality in Figure III.

In contrast, following an unfunded fiscal shock both realized and expected inflation rise on

impact. Because the central bank keeps interest rates unchanged, the resulting inflationary

pressure lowers the real interest rate, reducing the incentives to save. Investors, anticipating

continued fiscal expansion and high inflation, reduce their holdings of both private loans

and government bonds. Meanwhile, households use the subsidy to deleverage, repaying their

debt.

The sharp contrast between the two types of shocks illustrates how a persistent increase

in funded spending – or a shift from unfunded to funded spending – can generate significant

accumulation of assets by high earners who anticipate a future increase in taxes. Households,

on the other hand, are willing to borrow from investors in anticipation of a persistent stream

of payments in their favor. In the unfunded case, income inequality still rises, but by less

than under funded spending because investors internalize a smaller share of the eventual

fiscal burden. In the next subsection, we inspect the mechanism behind this saving glut of

the rich in detail.

II.D The Fiscal Financing Mechanism and the Saving Glut

Government spending is financed through either explicit or implicit taxation via inflation.

Funded transfers are funded by higher future taxes; unfunded transfers are financed by the

inflation tax. The mechanism operates through the differential asset positions of households

and investors, captured by their intertemporal Euler equations:

Q
(H)
t = Et

[
MH

t,t+1Π
−1
t+1

]
, Q

(H)
t

(
1− CI,tU

′(B
(H)
I,t )

)
= Et

[
M I

t,t+1Π
−1
t+1

]
= Q

(G)
t .

Under funded shocks, higher expected taxes increase investors’ incentives to save, thereby

raising their demand for government bonds, B
(G)
I,t , and private loans, B

(H)
I,t . Lower expected

inflation further increases the real return on nominal assets, reinforcing the incentive to save.

In equilibrium, the expansion in investor saving must be matched by an equivalent increase

in borrowing by other sectors. The government accommodates part of this demand to finance

transfers, while households absorb the remainder. For households, the transfer raises current

and future disposable income and reduces their propensity to save through a positive wealth

effect.

Initially, the government issues only a limited amount of debt, as the increase in spending

unfolds gradually. Investors, anticipating future taxes, seek to accumulate safe assets and

thus complement their lending to the government by also extending credit to households.
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Figure III: Fiscal Shock to Households
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Notes : The figure plots the Impulse Response Functions to a standard deviation fiscal shock to households
ζHs,t. The solid blue line corresponds to a funded shock, while the dashed red line depicts the response
to an unfunded shock. The x-axis are quarters and the y-axis are percentage points deviations from the
steady state.

Households, by contrast, wish to borrow in anticipation of rising transfers. As government

spending expands, bond issuance rises, and investors rebalance their portfolios toward gov-

ernment securities. Meanwhile, households begin to deleverage once transfers materialize.

The share of total taxes paid by the top decile evolves as:

Top Tax Sharet =
(1− w)TI,t

wTH,t + (1− w)TI,t
. (3)

Under unfunded shocks, investors anticipate that their tax burden will not increase. The

fact that spending is not backed by future surpluses generates inflationary pressure, thereby

reducing the real return on nominal assets. On impact, the inflation surprise determines a

decline in the real value of debt. Subsequently, the higher persistent inflation reduces the

market value of debt and the lower return on nominal assets reduce the incentives to save.

This mechanism lower investors’ government bond holding B
(G)
I,t and private loan holdings

B
(H)
I,t . Households use transfers to deleverage and decrease their debt as inflation erodes their

debt burden. As a result, in response to the unfunded shock, inflation acts as an implicit
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tax on holders of nominal assets, with the tax revenue given by:

Inflation Taxt =

(
1−

1

Πt

)
BG,t−1. (4)

Structural Shift. The differential response to funded and unfunded transfer shocks sug-

gests how a structural shift from unfunded to funded fiscal financing can generate the joint

dynamics of public debt, private leverage, and tax progressivity observed in the data. To

this end, consider an initial increase in spending that is partially unfunded. This would

generate inflationary pressure and lower real interest rates and low debt-to-GDP ratio with

no accumulation of savings from the rich. Once the share of unfunded spending drops in

favor of funded spending, we would observe a jump in real interest rates, a drop in inflation,

and a progressive accumulation of assets by investors, a saving glut of the rich.

In light of the observation above, we would expect the pre-1980s period to be char-

acterized by the following ingredients: (i) government debt remains low because inflation

systematically erodes the real debt stock via equation (4); (ii) household leverage stays low

as households optimally use the inflation subsidy to deleverage; (iii) tax incidence is broad-

based: since the inflation tax in equation (4) falls on all nominal asset holders, explicit taxes

can be spread more evenly across the population. All in all, this would translate into an

economy in which there is not a saving glut of the rich.

Conversely, we would expect the post-1980s period to be characterized by: (i) govern-

ment debt persistently rising because fiscal transfers are no longer financed through inflation

but through explicit borrowing; (ii) household leverage increases as households anticipate

transfers and optimally smooth consumption by borrowing against future income; (iii) tax

progressivity rises: since investors must finance higher government debt through future tax-

ation, and investors correspond to higher-income households, the tax burden shifts toward

the top of the income distribution. All in all, this would translate into a saving glut of the

rich initially sustained through direct lending to households and, subsequently, through a

large accumulation of government debt.

This mechanism provides a unified explanation for the three stylized facts documented

in the introduction: the rise in government debt-to-GDP after the 1980s, the initial rapid

increase in household debt leverage and its subsequent retreat, and the growing concentration

of tax payments among high-income earners. In what follows we develop and estimate a

quantitative model to confront this hypothesis with the data.
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III A Quantitative Model

In this section, we extend the simplified framework of Section II to a fully specified quanti-

tative model. The model incorporates a series of key features that have proven successful in

replicating U.S. business cycle dynamics: a comprehensive set of structural shocks, a rich fis-

cal block, and partially unfunded government debt. Importantly, instead of modeling funded

and unfunded shocks separately, we allow them to coexist at the same time. In other words,

the central bank stabilizes inflation around a moving target that depends on the amount

of unfunded spending, similarly to Bianchi et al. (2023). Differently from Bianchi et al.

(2023), we allow borrowers and investors to trade with each other. Furthermore, we allow

for redistribution policies implemented via agent-specific funded and unfunded transfers.

III.A The Economy

The economy consists of a measure w of borrowers (hereafter, households), a measure 1−w of

savers (hereafter, investors), a continuum of monopolistically competitive intermediate goods

producers, a continuum of perfectly competitive final goods producers, a fiscal authority, and

a monetary authority. Financial markets feature the following assets: (i) a long-term loan

between households and investors in zero net supply; (ii) a long-term government bond held

in positive net supply by investors; and (iii) a short-term government bond.

Households. A household (borrower) indexed by j consumes C∗H
t (j), a composite good

consisting of private consumption CH
t (j) and government consumption Gt such that

C∗H
t (j) = CH

t (j) + αGGt.

The parameter αG governs the substitutability between private and government consump-

tion: a negative value implies complementarity, while a positive value implies substitutability.

External habits in consumption imply that utility depends on current consumption rela-

tive to the previous period’s aggregate consumption of the composite good, θC∗H
t−1(j), where

θ ∈ [0, 1] is the habit parameter. Households also incur disutility from supplying differenti-

ated labor services across their members, indexed by l,

LH
t (j) =

∫ 1

0

NH
t (j, l) dl.

The period utility function is given by

UH
t (j) = ubt(j)

[
ln
(
C∗H

t (j)− θC∗H
t−1(j)

)
−
NH

t (j)
1+ξ

1 + ξ

]
,

where ubt is a discount factor shock and ξ denotes the inverse of the Frisch elasticity of labor
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supply.

Households can borrow using a long-term debt instrument with payment structure ρ
T−(t+1)
H

for T > t and 0 < ρH < 1. The value of such an instrument issued in period t in any future

period t+ j is

Q
(n−j)
t+j = ρjHQ

(n)
t+j.

This asset can be interpreted as a portfolio of infinitely many bonds, with maturity weights

given by ρ
T−(t+1)
H . Varying ρH changes the average maturity of debt.

Omitting the index j, the representative household’s state and decision variables are

defined as

SH
t ≡ {C∗H

t−1, B
(ρH)
H,t−1, Zt}, DH

t ≡ {CH
t , C

∗H
t , B

(ρH)
H,t }.

The household’s problem is:

V H(SH
t ) = max

DH
t

Ut(C
∗H
t , C∗H

t−1, N
H
t ) + βEt

[
V H(CH,t, B

(ρH)
H,t , Zt+1)

]

subject to (in real terms)

(1 + τC,t)C
H
t + B

(ρH)
H,t = (1− τN,t)

∫
Wt(l)N

H
t dl +

(
1 + ρHQ

(ρH)
t

)

Q
(ρH)
t

B
(ρH)
H,t−1(j)

Πt

− TH,t,

C∗H
t = CH

t + αGGt,

where Zt is a vector of aggregate shocks (to be defined), TH,t is a lump-sum tax, and Πt =

Pt/Pt−1 denotes gross inflation.

Investor. Unlike households, investors can accumulate wealth in the form of physical cap-

ital K̄I
t . The stock of capital depreciates at rate δ and increases with investment IIt , net of

adjustment costs. The law of motion for physical capital is

K̄I
t (j) = (1− δ)K̄I

t−1(j) + uit

[
1− s

(
IIt (j)

IIt−1(j)

)]
IIt (j),

where uit is a shock to the marginal efficiency of investment, and s(·) is an investment

adjustment cost function satisfying s(eκ) = s′(eκ) = 0 and s′′(eκ) ≡ s > 0. The parameter

κ captures the logarithm of the gross steady-state technology growth rate.

Investors rent effective capital KI
t (j) to intermediate firms, where effective capital is

linked to physical capital through

KI
t (j) = νt(j)K̄

I
t−1(j),

and νt(j) denotes the capital utilization rate. The cost of utilizing one unit of physical capital

is given by Ψ(νt(j)). In steady state, ν(j) = 1, Ψ(1) = 0, and the elasticity condition

Ψ′′(1)

Ψ′(1)
=

ψ

1− ψ
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holds for ψ ∈ [0, 1). The gross rental rate of capital is denoted RK,t, and τK,t is the tax rate

on capital rental income.

In addition to accumulating capital, investors can save by purchasing one-period govern-

ment bonds in zero net supply and a portfolio of long-term government bonds in positive

net supply. As with private loans, the long-term government bond has a payment structure

ρ
T−(t+1)
G for T > t and 0 < ρG < 1. The value of such an instrument issued in period t in

any future period t+ j is

Q
(n−j)
t+j = ρjGQ

(n)
t+j.

This bond can be interpreted as a portfolio of infinitely many bonds, with weights along the

maturity structure given by ρ
T−(t+1)
G .

Each period, the investor receives after-tax nominal labor income, after-tax rental income

from capital, lump-sum transfers from the government ZS
t , and dividends from firms Dt.

These resources are allocated to consumption, investment in physical capital, and asset

accumulation. The period utility function is

U I
t (j) = ubt(j)

[
ln
(
C∗I

t (j)− θC∗I
t−1(j)

)
−
N I

t (j)
1+ξ

1 + ξ
− ultW

(
B

(ρH)
I,t

)]
,

where W (·) is the utility of loans and ult is a loan premium shock which follows an AR(1)

process. The former has an equivalent interpretation and functional form as specified in

equation (1). Omitting the index j for brevity, the state and decision variables are

SI
t ≡ {C∗I

t−1, BI,t−1, B
(ρH)
I,t−1, B

(ρG)
I,t−1, K̄t−1, St−1, Zt},

DI
t ≡ {It, K̄t, B

(ρG)
I,t , B

(ρH)
I,t , St, CI,t, νt}.

The investor’s problem is

V I(SI
t ) = max

DI
t

Ut(C
∗I
t , C

∗I
t−1, N

I
t , B

(ρH)
I,t ) + βEt

[
V I(SI

t+1)
]

subject to (in real terms)

(1 + τC,t)CI,t +Xt + BI,t + B
(ρG)
I,t + B

(ρH)
I +

∫ 1

0

P S
j,tSj,t dj

= (1− τN,t)

∫
Wt(l)L

I
t dl +

BI,t−1

QtΠt

+ (1− τK,t)rK,tνtK̄I,t−1

+
(1 + ρGQ

(ρG)
t )

Q
(ρG)
t

B
(ρG)
I,t−1

Πt

+
(1 + ρHQ

(ρH)
t )

Q
(ρH)
t

B
(ρH)
I,t−1

Πt

+

∫ 1

0

[
P S
j,t + (1− τD,t)Dj,t

]
Sj,t−1 dj − TI,t − Φ(νt)K̄I,t−1,
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and the capital accumulation equation

K̄I,t = K̄I
t (j) = (1− δ)K̄I

t−1(j) + uit

[
1− s

(
IIt (j)

IIt−1(j)

)]
IIt (j).

Production. The final goods producer is identical to that in the simple model of Section II.

A continuum of intermediate goods firms operate under monopolistic competition. Each firm

j rents capital Kj,t from investors and hires labor Lj,t in perfectly competitive factor markets

to produce output according to

Yj,t = Kα
j,t(AtLj,t)

1−α − AtΩ,

where Ω is a fixed cost of production that grows at the labor-augmenting rate of technological

progress. Productivity At evolves according to a stationary growth-rate process,

uat = (1− ρa)κ + ρau
a
t−1 + εat , where uat = log

(
At

At−1

)
.

Labor Lt is a composite of differentiated labor services l, aggregated by a competitive

labor agency (described below). The firm’s problem is

V F (Lj,t−1, Kj,t−1, Pj,t−1, Zt) = max
Kj,t,Pj,t,Nj,t

D$
j,t

Pt

+ Et

[
M I

t,t+1V
F (Lj,t, Kj,t, Pj,t, Zt+1)

]
,

subject to the intermediate goods demand condition

Kα
j,t(AtNj,t)

1−α − AtΩ−

(
Pj,t

Pt

)−θ

Yt = 0, (5)

and where nominal dividends are given by3

D$
j,t = Pj,tYj,t − rKt Kj,t−1Pt −WtNtPt,

and M I
t,t+1 is the investors’ stochastic discount factor.

Cost minimization yields

MCt = (1− α)α−1α−α(RK,t)
αW 1−α

t A−1+α
t .

Price-setting is subject to Calvo frictions: in each period, a firm can reoptimize its price

with probability 1− ωp. If it cannot, it follows a partial indexation rule to lagged inflation,

Pj,t = Π
χp

t−1Π̄
1−χpPj,t−1,

where Π̄ is the steady-state inflation target and χp ∈ [0, 1] measures the degree of indexation.

If the firm can reoptimize, it chooses Pj,t to maximize expected discounted nominal profits:

Et

∞∑

τ=0

(βωp)
τ ΛI,t+τ

ΛI,t

([
τ∏

s=1

Π
χp

t+s−1Π̄
1−χp

]
Pj,tYj,t+τ −MCj,t+τYj,t+τ

)
,

which, under symmetry, yields the New Keynesian Phillips Curve.

3In equilibrium, real aggregate dividends satisfy Dt/Pt = Yt − rKt Kt−1 −WtNt − Φt.
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Labor Agency. Wage-setting frictions follow Erceg et al. (2000). Households and investors

supply differentiated labor services l to a competitive labor agency, which hires each type at

wage Wl,t and aggregates them into a homogeneous input:

Nt =

(∫ 1

0

N
1

ηw
t

+1

l,t dl

)ηwt +1

,

where ηwt is an i.i.d. wage markup shock. The demand for each labor service is

Nl,t =

(
Wl,t

Wt

)−1+ηwt
ηw
t

Nt.

Wages are set à la Calvo: in each period, with probability 1−ωw, a wage can be reoptimized;

otherwise, it is partially indexed to past inflation:

Wl,t = Wl,t−1(Πt−1)
χw(Π̄)1−χw ,

where χw ∈ [0, 1] measures the degree of indexation. When reoptimizing, the wage W ∗
l,t

solves

max
W ∗

l,t

Et

∞∑

k=0

(βωw)
k

[
k∏

s=1

Πχw

t+s−1Π̄
1−χw

]
∑

i∈{H,I}

Ut(C
∗i
t , C

∗i
t−1, N

i
t ),

subject to

Ll,t =



W ∗

l,t

[∏k

s=1 Π
χw

t+s−1Π̄
1−χw

]

Wt+k




−1+ηwt
ηw
t

Lt+k.

Fiscal Policy. Assuming that one-period government bonds are in zero net supply and

that households and investors receive the same transfers, the government’s nominal budget

constraint can be written, in real terms, as

τC,tCt + τK,tRK,tKt + τN,tWtNt +BG,t +Q
(ρG)
t B

(ρG)
G,t + Tt =

BG,t−1

ΠtQt

+
1 + ρGQ

(ρG)
t

Q
(ρG)
t

B
(ρG)
G,t−1

Πt

,

where Ct = wCN
t + (1− w)CI

t and Tt = wTH
t + (1− w)T I

t denote aggregate consumption and

total transfers, respectively.

We define gt = Gt/At and zχt = T χ
t /At for χ ∈ {H, I}, and let sb,t denote the debt-to-

GDP ratio. The superscripts on transfer shocks are used only to distinguish the two types

of transfer shocks; all other shocks affect only the funded portion of debt.

The fiscal authority adjusts government spending g̃t, transfers z̃t, and tax rates on capital,

labor, and consumption τ̃J,t, J ∈ {K,N,C}, according to:

g̃t = ρGg̃t−1 − (1− ρG)γG(s̃b,t−1 − s̃Fb,t−1) + ζg,t, (6)

z̃bt = ρZ z̃
b
t−1 − (1− ρZ)

[
γZ(s̃b,t−1 − s̃Fb,t−1) + φzyỹt

]
+ ζz,t, (7)

τ̃J,t = ρJ τ̃J,t−1 + (1− ρJ)γJ(s̃b,t−1 − s̃Fb,t−1), (8)
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where s̃b,t−1 − s̃Fb,t−1 is the portion of debt the fiscal authority is committed to stabilize with

fiscal adjustments. This commitment is captured by γG, γZ , and γJ > 0, chosen large enough

to ensure stability of the funded debt component. The remaining portion s̃Fb,t−1 is unfunded.

Total transfers are given by:

z̃t ≡ wz̃Ht + (1− w)z̃It ,

with

z̃Ht = z̃bt + ζ̄M,H
t + ζ̄F,Ht , z̃It = z̃bt + ζ̄M,I

t + ζ̄F,It .

In particular, ζ̄M,H
t , ζ̄M,I

t , ζ̄F,Ht , and ζ̄F,It represent the trend component of funded and un-

funded shares of transfers and follow persistent AR(1) processes. Instead, the term z̃bt cap-

tures transitory movements in funded transfers and their adjustment to debt and the business

cycle. The fiscal shocks ζg,t and ζz,t also follow AR(1) processes.

To reflect the fact that large welfare programs are typically announced well before they

start having an impact on spending, the persistent (trend) components of spending are

modeled as:

ζ̄M,χ
t = ρζ̄M,χ ζ̄M,χ

t−1 + (1− ρζ̃M,χ)ζ
M,χ
t , (9)

ζ̄F,χt = ρζ̄F,χ ζ̄F,χt−1 + (1− ρζ̄F,χ)ζF,χt . (10)

where ζF,χt and ζM,χ
t are fiscal shocks announcements, with χ ∈ {H, I}.

Monetary Policy. The central bank adjusts the short-term nominal interest rate R̃n,t in

response to inflation fluctuations arising from typical business cycle shocks and from funded

fiscal shocks, while fully accommodating the inflationary movements required to stabilize

the unfunded portion of public debt. This behavior can be represented by embedding shock-

specific policy responses into a conventional Taylor rule in which the central bank reacts to

deviations of inflation from the level necessary to stabilize the unfunded share of debt. We

denote this debt-stabilizing level of inflation as fiscal inflation, π̃F
t . Bianchi et al. (2023) show

that fiscal inflation can be derived by modeling a shadow economy in which policymakers

follow a fiscally-led policy mix and the economy is only hit by unfunded fiscal shocks. The

Appendix provides additional details, as in this paper we allow for unfunded shocks to both

households and investors.

The linearized monetary policy rule, incorporating an effective lower bound (ELB) con-

straint, is given by:

r̃n,t = max
[
− lnRn, ρrr̃n,t−1 + (1− ρr)

[
φπ

(
π̃t − π̃F

t

)
+ φyỹt

]
+ umt

]
, (11)

where umt is a monetary policy shock.

A value φπ > 1 satisfies the Taylor principle, implying that monetary policy is active in
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stabilizing deviations of inflation π̃t from fiscal inflation π̃F
t . The latter measures the increase

in inflation—relative to the central bank’s long-run target and steady-state rate—that the

central bank tolerates in order to stabilize the unfunded portion of debt s̃Fb,t−1.

The policy mix defined by equations (6)–(11) therefore implies that: (i) monetary policy

is active with respect to deviations of inflation from fiscal inflation, but passive toward move-

ments in fiscal inflation itself; and (ii) fiscal policy is Ricardian with respect to stabilizing the

funded share of debt s̃b,t−1 − s̃Fb,t−1, but non-Ricardian with respect to the unfunded share.

In this configuration, the central bank’s willingness to accommodate persistent increases

in inflation—combined with the fiscal authority’s decision not to stabilize a fraction of the

outstanding debt—generates fiscal inflation. Thus, a monetary-led policy stance toward

business cycle shocks coexists with a fiscally-led stance toward unfunded fiscal shocks.

Conceptually, the inclusion of fiscal inflation π̃F
t in the Taylor rule resembles the treat-

ment of time-varying inflation targets or inflation drifts in estimated medium-scale DSGE

models (Smets and Wouters, 2007), which are often introduced to capture persistent inflation

dynamics in the data. In contrast to those settings, fiscal inflation here is not an exogenous

drift but an endogenous policy variable, determined by the coordination between monetary

and fiscal authorities to stabilize the unfunded portion of public debt.

III.B Solving the Model

We proceed as in the simple model of Section II. First, we detrend all non-stationary vari-

ables, an essential step in the quantitative model given the unit root in labor-augmenting

technology At. We then log-linearize the model equations around the deterministic steady

state. Appendix C.A provides further details and lists all log-linearized equations. The

model is solved using standard techniques for linear rational expectations systems.

IV Inference

We estimate the model using Bayesian methods, combining prior distributions for the pa-

rameters with the model’s likelihood function, which is evaluated via the Kalman filter.

IV.A Data

The estimation uses a dataset of quarterly U.S. macroeconomic and distributional series span-

ning 1960:Q1–2022:Q3, including real per-capita GDP growth, real per-capita consumption

growth, real per-capita investment growth, an hours gap measure, the effective federal funds

rate, growth in average weekly earnings, GDP-deflator inflation, growth in real government
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transfers, growth in government consumption and investment, the government debt-to-GDP

ratio, net household debt-to-GDP held by the bottom 90th percentile of the wealth distri-

bution, and the 30-year mortgage rate.

To account for the effective lower bound (ELB) on the federal funds rate during most

of 2008:Q1–2022:Q3, we augment the dataset with market expectations of the federal funds

rate one to ten quarters ahead, based on overnight index swaps.4 Formally modeling the

ELB would substantially increase computational complexity by introducing a nonlinearity

that requires nonlinear Monte Carlo filters to evaluate the likelihood (Fernandez-Villaverde

and Rubio-Ramirez, 2007). Instead, following Campbell et al. (2012), we use market-based

expectations to discipline the model after 2008:Q4, effectively incorporating the ELB con-

straint into agents’ expectations.

We construct the distributional variables following the unveiling-based approach of Mian

et al. (2025). We integrate measures of households’ balance sheets from the Distributional

Financial Accounts (DFA) provided by the Federal Reserve Board (Batty et al., 2019) with

measures from the Distributional National Accounts (DINA) of Piketty et al. (2017). In

Appendix D, we provide details on the construction of the dataset.

IV.B Posterior Distributions

Table I presents the prior and posterior distributions for the estimated model parameters. We

choose diffuse priors for the parameters of the model, except for the parameters controlling

the persistence of the trend components of funded and unfunded transfers. This choice is

akin to an identifying assumption as we are interested in isolating secular shifts in spending

and their impact on the dynamics of public and private debt. For a similar reason, we choose

a tight prior on the persistence of the long-term NKPC shifter. As explained above, this

shock captures secular changes in the macroeconomic environment that affect low-frequency

movements in inflation, such as globalization.

The parameters controlling the response of the central bank to deviations of inflation from

fiscal inflation are well-identified and imply a more than one-to-one response to inflation,

φπ = 1.46. In line with the literature, we find a fair amount of nominal rigidities, especially

in wage setting. The parameter controlling substitution between private and government

consumption is instead estimated to be close to zero.

Funded fiscal shocks are found to be substantially more volatile than unfunded fiscal

shocks. This finding reflects the fact that changes in the share of unfunded spending have

large effects on the economy, as described below. Furthermore, it is consistent with the fact

4We construct expected federal funds rate series following Campbell et al. (2017). See Supplementary
Data Section E for details.
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that most of the changes in spending are expected to be eventually covered by future fiscal

adjustments.

V Results

In this section, we describe the main results of the model. We first explore the behavior

of funded and unfunded fiscal shocks using impulse responses. We then use the model to

understand how these two shocks contributed to the saving glut of the rich.

V.A Impulse Responses

Figure IV presents the impulse responses at the posterior mode to a funded and unfunded

fiscal transfers to households in the quantitative model. The solid blue line corresponds to

a funded fiscal shock, while the dashed red line corresponds to an unfunded fiscal shock.

These two cases parallel the cases analyzed for the simple model in Figure III of Section II.

Following a funded shock, inflation has a modest increase on impact, triggering an increase

in the real interest rate. Household mortgage debt rises temporarily as borrowers smooth

consumption despite higher real rates and investors save in anticipation of future taxation.

As the amount of spending starts to materialize, government debt increases, reflecting the

decision to finance the transfer through borrowing today with the expectation of future fiscal

adjustments. This dynamic echoes the funded fiscal shock analyzed in the simple model: the

central bank responds more than one-for-one to inflation, stabilizing prices through tighter

policy and inducing intertemporal reallocation. Importantly, the saving glut of the rich

materializes first via private, then public lending. However, in both cases the accumulation

of savings by investors is in anticipation of future taxation. In this sense, agents are behaving

in a Ricardian way in the sense of Barro (1974).

In contrast, an unfunded shock generates a large and immediate increase in inflation, a

sharp fall in the real interest rate, and a pronounced decline in government debt as higher

inflation erodes its real value. Mortgage debt drops on impact, consistent with households

using the transfer to deleverage, while investors reduce their holdings of nominal claims in

anticipation of persistent fiscal expansion and high inflation. These patterns closely match

the qualitative predictions of the unfunded fiscal shock in the simple model, though here the

magnitudes are shaped by the richer propagation channels in the estimated framework.

While the quantitative model incorporates a richer set of frictions, a broader range of

shocks, and estimated structural parameters that alter magnitudes and persistence, the un-

derlying mechanisms remain consistent: active monetary stabilization in the funded case
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Table I: Prior and Posterior Distributions

Parameters Dist Prior Mean Prior Std Posterior Mode Posterior Std Description
sb N 2.40 0.050 2.43 0.01 Government debt/GDP
sHb N 2 0.05 0.93 0.22 Household debt / GDP
κ100 N 0.500 0.050 0.64 0.09 Steady state growth rate
π⋆
100

N 0.500 0.050 0.56 0.07 Steady state inflation
ξI G 2 0.100 1.90 0.06 Inverse Frisch Elasticity
ξH G 2 0.100 1.59 0.06 Inverse Frisch Elasticity
µH B 0.900 0.010 0.9 0.06 Share of Households
ωw B 0.800 0.010 0.81 0.03 Wage Calvo param.
ωp B 0.800 0.010 0.91 0.03 Price Calvo param.
ψ B 0.800 0.100 0.64 0.04 Capital utilization cost
s N 6 0.500 11.27 0.03 Investment Adjustment Cost
χw B 0.050 0.010 0.04 0.26 Wage inflation indexation
χp B 0.250 0.010 0.240 0.03 Price inflation indexation
θI B 0.500 0.100 0.37 0.18 Habit formation Investor
θH B 0.500 0.100 0.11 0.05 Habit formation Household
ζI G 1.00 0.100 0.84 0.11 Inverse EIS
ζH G 1.00 0.100 0.01 0.28 Inverse EIS
αg N 0 0.100 0.10 0.10 Subst. gov/private cons.
φy C 0.01 0 0.010 - Int. resp. to GDP
φπc

N 2.00 0.500 1.03 0.4 Int. resp. to non fiscal infl.
φyc N 0.500 0.100 0.19 0.28 Int. resp. to non fiscal output
φzy G 0.100 0.050 0.01 0.31 Tr. resp. to GDP Counterfactual
γGc N 0.250 0.100 0.00 0.39 Gov cons resp. to debt counter.
γKc N 0.250 0.100 1.02 0.06 Capital tax resp. to debt counter.
γLc N 0.250 0.100 0.25 0.31 Labor tax resp. to debt counter.
γZc N 0.250 0.100 0.00 0.33 Transfer resp. to debt counter.
ρr B 0.500 0.100 0.010 0.53 AR coeff. mon. rule
ρgc B 0.500 0.100 0.87 0.15 AR coeff. govt cons. rule
ρz B 0.500 0.100 0.98 0.025 AR coeff. short-term trans.
ρeg B 0.500 0.100 0.87 0.15 AR coeff. gov. cons.
ρMI
ez B 0.500 0.100 0.25 0.11 AR coeff. Fun. transfer Inv.
ρMH
ez B 0.500 0.100 0.67 0.08 AR coeff. Fun. transfer HH.
ρFI
ez B 0.500 0.100 0.49 0.19 AR coeff. Unf. transfer Inv.
ρFH
ez B 0.500 0.100 0.98 0.15 AR coeff. Unf. transfer HH.
ρa B 0.500 0.100 0.11 0.06 AR coeff. technology
ρb B 0.500 0.100 0.87 0.04 AR coeff. preference
ρem B 0.500 0.100 0.02 0.30 AR coeff. mon. policy
ρi B 0.500 0.100 0.24 0.06 AR coeff. investment
ρrp B 0.500 0.100 0.43 0.02 AR coeff. risk premium
ρzt B 0.500 0.100 0.64 0.11 AR coeff. transitory transfer
ρbH B 0.500 0.100 0.98 0.28 AR coeff. mortgage premium
penI B 0.050 0.005 0.18 0.05 Penalty Loan
σgc I 0.500 0.100 2.59 0.06 AR coeff. govt consumption
σMI
z I 1.00 0.5 49.84 0.34 Std.dev. Fun. transfer Inv.
σMH
z I 1.00 0.5 13.16 0.10 Std.dev. Fun. transfer HH.
σFI
z I 1.00 0.5 0.73 0.30 Std.dev. Unf. transfer Inv.
σFH
z I 1.00 0.5 49.92 0.36 Std.dev. Unf. transfer HH.
σa I 0.500 0.100 1.92 0.06 Std.dev. technology
σb I 0.500 0.100 1.94 0.09 Std.dev. coefficient preference
σm I 0.500 0.100 10.87 0.13 Std.dev. mon. policy
σi I 0.500 0.100 5.26 0.06 Std.dev. investment
σw I 0.500 0.100 0.59 0.12 Std.dev. wage markup
σp I 0.500 0.100 0.31 0.17 Std.dev. trans. cost push shock
σrp I 0.500 0.100 0.26 0.19 Std.dev. risk premium
σzt I 0.500 0.100 0.53 0.27 Std.dev. transitory transfer
σbH I 0.500 0.100 0.41 0.18 Std.dev. mortgage premium
σME
GDP I 0.500 0.200 0.92 0.09 Meas. error GDP
σME
BY I 0.500 0.200 2.21 0.09 Meas. error Debt/GDP
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Figure IV: Impulse responses to funded and unfunded fiscal shocks
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Notes : The figure plots the Impulse Response Functions to a standard deviation fiscal shock to households.
The solid blue line is the response to a funded fiscal shock and the dashed red line is the response to an
unfunded fiscal shock. The x-axis are quarters and the y-axis are percentage points deviations from the
steady state.

and inflationary debt erosion in the unfunded case. In response to funded spending, in-

vestors accumulate significant savings, while in response to an unfunded shock, we observe

a significant deleveraging.

To qualitatively illustrate these mechanisms, Figure V presents a simulation in which

unfunded shocks, affecting households, hit the economy during the first 20 quarters (indicated

by the dashed vertical line). Over the following 80 quarters, the economy experiences a

sequence of funded shocks that progressively increase the share of funded spending. The

figure depicts investor behavior consistent with our thesis. Initially, the rise in spending

leads to deleveraging and an absence of saving among the rich. However, in response to

the fiscal policy shift from unfunded to funded spending, investors begin to increase their

savings, resulting in what can be described as a saving glut of the rich.
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Figure V: Announced shift in fiscal policy

0 20 40 60 80 100
-120

-100

-80

-60

-40

-20

0

20

40

60

80
Government Debt

0 20 40 60 80 100
-60

-50

-40

-30

-20

-10

0

10
Mortgage Debt

Notes : The left and right panels report respectively government and mortgage debt, in ratio to GDP,
in response to an announced shift in fiscal policy from unfunded to funded spending. The response is
obtained by simulating the estimated model. The dashed vertical line marks the switch from unfunded
to funded shocks, which happens at quarter 20. The x-axis are quarters and the y-axis are percentage
point deviations from the steady state.

V.B Fiscal Policy and the Saving Glut of the Rich

Building on the intuition from the impulse responses in Figure IV, we now use the estimated

model to decompose the historical evolution of private and public debt into the contributions

of funded and unfunded fiscal shocks. The goal is to understand what role the amount of

transfer policies from the government and their financing have played in explaining the rise

of public and private lending.

Figure VI presents model-based counterfactual simulations for government and household

debt. We consider two counterfactual simulations. In the first one, solid blue line, we report

what the evolution of debt would have been if only unfunded fiscal shocks had occurred.

In this simulation, all the other fiscal and macro shocks are set to zero. In the second

counterfactual simulation, red dashed line, we repeat the exercise considering both funded

and unfunded fiscal shocks. In both cases, we add the steady state and initial conditions

as implied by the posterior mode. This implies that the starting point of the simulations is
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Figure VI: Counterfactual Debt Series
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always the actual data at the beginning of the sample, 1960:Q1.

In interpreting the results, it is important to consider that we are allowing for only two of

the several shocks that occurred in reality. Thus, we would not expect these counterfactual

simulations to replicate the actual series closely. We use the simulations to understand the

contribution of these two particular shocks to the saving glut of the rich.

The results provide a structural validation of the patterns suggested by the descriptive

evidence in Figure I. In the 1960s and 1970s, unfunded fiscal shocks would have implied a

substantial drop in both private and public lending from investors to the rest of the economy.

Adding funded fiscal shocks to the previous series would not significantly change this pattern,

as implied by the small difference between the red and blue lines during this period. In the

late 1970s, these patterns start to revert and the change accelerates in the 1980s and 1990s.

Note that the contribution of unfunded transfer shocks is a large increase in debt. As

we explain in more detail below, this can be interpreted as a decline in unfunded spending.

Over this period of time, the difference between the two counterfactual simulations opens up,
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Figure VII: Decomposition of Transfers
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implying larger fluctuations in the amount of funded spending. While the two counterfactual

simulations are more volatile than the actual data, it is clear that they can account for a

large share of the rise in public and private lending by investors to the rest of the economy.

To better understand what drives these results, we can inspect in more detail the fluc-

tuations in the different components of transfers. Figure VII reports a decomposition of the

innovations to total transfers in deviations from the balanced growth path controlling for

initial conditions. In other words, the figure reports the surprises with respect to what agents

were already expecting at the beginning of the sample. In the 1960s and 1970s, we observe

a large acceleration of transfers with respect to the balanced growth path. This means that

this type of spending is increasing significantly with respect to the size of the economy. This

pattern reverts in the late 1970s and especially in the early 1980s. Thus, the growth in the

total amount of transfer spending decelerates during these years.

Figure VIII illustrates that while the growth in transfer spending decelerated in the

early 1980s, its composition also changed significantly. The left panel of the figure shows

the contribution of unfunded spending to total transfers, while the right panel displays

29



Figure VIII: Share of Unfunded Transfers
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the share of unfunded spending relative to the long-term component of transfer spending.

In both cases, a noticeable shift occurs in the late 1970s and early 1980s: the share of

unfunded spending dropped significantly and has remained low ever since. Although overall

transfer spending did not halt—only slowed compared to the 1960s and 1970s—this figure

suggests that large government transfer programs have continued to grow in size, but with

the expectation that a greater share will be financed by future taxes. Given the progressivity

of the tax system, this structural shift results in a substantial accumulation of savings by

top earners—the saving glut of the rich.

Consistent with the impulse responses and stylized facts presented in the Introduction,

the saving glut of the rich initially manifests through private lending in anticipation of future

benefits. Once spending materializes, private leverage falls while public debt increases, as

taxes adjust only gradually. This transition from unfunded to funded spending also aligns

with the changes in the tax code discussed earlier in the Introduction.
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VI Conclusions

This paper develops and estimates a two-agent New Keynesian model in which funded and

unfunded fiscal shocks coexist and serve to transfer resources from high-income investors to

low-income households. When redistribution is unfunded, the economy experiences inflation

and household deleveraging. When redistribution is funded, investors accumulate significant

savings—initially through private lending, and subsequently through public lending.

Estimated on U.S. quarterly data from 1960–2022, combining aggregate macroeconomic

series with distributional measures of debt, assets, and consumption, the model uncovers

a fundamental transformation in fiscal financing. Before the mid-1980s, unfunded shocks

were the primary driver of transfer dynamics, consistent with an environment in which

inflation served as a fiscal instrument. In this regime, public debt ratios remained contained

and private leverage among borrowers was persistently lower. After the mid-1980s, funded

shocks became dominant, replacing inflationary finance and broad-based taxation with debt-

financed redistribution supported by top-heavy taxation. This shift sustained historically

high levels of public debt, coincided with a pronounced leveraging of borrowers through

household debt, and contributed to a persistent saving glut among the rich. This narrative

is consistent with the increase in progressivity of the U.S. tax system that occurred in the

1990s and the timing of the increase in private and public lending.

By structurally decomposing the historical contribution of funded and unfunded shocks,

the analysis validates hypotheses suggested by descriptive evidence: the mechanisms through

which fiscal policy redistributes—via future taxation versus fiscal inflation—have changed

markedly over time, with important implications for the joint dynamics of public and private

debt. The framework highlights that the distributional composition of fiscal shocks is central

to understanding the macroeconomic transmission of fiscal policy, the interaction between

fiscal and monetary authorities, and the long-run evolution of leverage in the household

sector.
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A Stylized Facts: Additional Material

A.A Additional Figures

Rest of the World Debt Holdings. Figure IX displays debt holdings as a share of

national income for three investor groups: Rest of World (black solid line), Top 10% of US

wealth distribution (blue dashed line), and Top 1% of US wealth distribution (red dashed

line). Left panel shows holdings of US government debt (Treasury securities); right panel

shows holdings of household debt (mortgages and consumer credit). Variables constructed

as: Rest of World government debt holdings/national income; Top 10% government debt

holdings/national income from distributional wealth accounts; Top 1% government debt

holdings/national income. Household debt variables constructed analogously. Data sources:

Federal Reserve Financial Accounts of the United States (Z.1) for aggregate debt; Piketty

et al. (2017) distributional wealth data for Top 10% and Top 1% allocations; rest of world

holdings from international investment position data.

Figure IX: Rest of the World Holdings
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Tax and Transfer Policy Effects. Figure X displays depurated policy effect differences
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between the Top 10% and Bottom 90% for taxes (income + corporate) and transfers (ex-

cluding Social Security) from 1962–2019. The figure plots only the policy effect difference:

DiffPolicyt = PolicyEffectTop10%,t − PolicyEffectBottom90%,t, which is depurated (purged) of

income distribution effects. For taxes, positive values indicate policy made the Top 10% pay

relatively more (progressive); for transfers, negative values indicate policy made the Bottom

90% receive relatively more (progressive). For the construction of the shares, see Appendix

D.

Figure X: Tax and Transfer Share Decomposition
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Base year: 1980. Data: PSZ DINA.

Notes : The figure displays the difference in policy effects between the Top 10% and Bottom 90% of the
income distribution, depurated of income distribution changes. Left panel shows tax policy effects for
income and corporate taxes; positive values indicate tax policy made the Top 10% pay relatively more
(progressive). Right panel shows transfer policy effects excluding Social Security; negative values indicate
transfer policy made the Bottom 90% receive relatively more (progressive). Both decompositions isolate
pure policy changes by removing mechanical effects from shifts in the income distribution, using 1980 as
base year.
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B Simple Model: Additional Material

B.A Linearized System of Equations

In this appendix we report the list of linearized equations of the simple model. Hence, we

report the results under the linear model.

First, we define bH,t ≡ BH,t/Yt, bG,t ≡ BG,t/Yt and adjust the equations accordingly after

having used the market clearing to substitute out B
(G)
I,t and B

(H)
I,t . Second, we also define the

primary surplus-to-GDP ratio of the government (in absence of government expenditure) as

sI,t ≡ TI,t/Yt and sH,t ≡ TH,t/Yt. Then we transform the equations accordingly.

Hence, define Xt ≡ X̄ex̃t , where x̃t represents log-deviations from the steady state. Note

that we linearize (and not log-linearize) with respect to st and bt and we log-linearize all

other variables. Also, we set u(C) = C1−µ/(1 − µ) and v(N) = χHN
1+ηH/(1 + ηH) and

define R
(H)
t ≡ 1/Q

(H)
t and R

(G)
t ≡ 1/Q

(G)
t , which implies r̃

(H)
t = −q̃

(H)
t and r̃

(G)
t = −q̃

(G)
t .

Hence, the list of linearized equations reads:

1. Household Budget:
C̄H

N̄
(c̃H,t − ñt) + b̃H,t =

W̄ N̄H

N̄

(
w̃t +

−c̃H,t + w̃t

η
− ñt

)
+ β−1b̃H,t−1

+ β−1b̄H(r̃
(H)
t−1−π̃t −∆ñt)− s̃H,t

2. Household Euler: r̃
(H)
t + c̃H,t = Et[c̃H,t+1+π̃t+1]

3. Resource Constraint: wC̄H c̃H,t + (1− w)C̄I c̃I,t = N̄ ñt

4. Investor Euler: r̃
(G)
t + c̃I,t = Et[c̃I,t+1 + π̃t+1]

5. NKPC: θW̄ w̃t − ϕΠ̄2π̃t + βϕΠ̄2
Etπ̃t+1 = 0

6. Government Budget: b̃G,t = β−1b̃G,t−1 + β−1b̄G(r̃
(G)
t−1 − π̃t −∆ñt)− (ws̃H,t + (1− w)s̃I,t)

7. Labor Market Clearing: wN̄H

−c̃H,t + w̃t

η
+ (1− w)N̄I

−c̃I,t + w̃t

η
= N̄ ñt

8. Investor Loan Euler: r̃
(H)
t + c̃I,t + ωR̄(G)C̄I b̃H,t = Et[c̃I,t+1+π̃t+1]

3



After substituting using:

1. Household Labor:
−c̃H,t + w̃t

η
= ñH,t

2. Investor Labor:
−c̃I,t + w̃t

η
= ñI,t

3. Fiscal Rule Investors: s̃I,t = ρI s̃I,t−1 + (1− ρI)δIb b̃G,t−1 + ζIs,t

4. Fiscal Rule Households: s̃H,t = ρH s̃H,t−1 + (1− ρH)δHb b̃G,t−1 + ζHs,t

5. Taylor Rule: r̃
(G)
t = φππ̃t + φY ỹt + ζM,t

6. Dividend: D̄d̃t = Ȳ ỹt − W̄ N̄(w̃t + ñt)

7. Production Function: ñt = ỹt

C Quantitative Model: Additional Material

C.A System of Log-linearized Equations

This model features a trend in the state of labor-augmenting technological progress. In order

to make the model stationary, we define the following variables: yt = γt
At
, c∗It =

C∗I
t

At
, cIt =

CI
t

At
, cHt = CH

c

At
, kt =

Kt

At
, gt =

Gt

At
, zt =

Zt

At
, bt =

Pm
t Bm

t

PtAt
, sb,t =

Pm
t Bm

t

PtYt
, wt =

Wt

PtAt
, and λIt = ΛI

tAt.

We list below the equations of the log-linear model, starting with those that characterize

the actual-economy block.

Production function:

ỹt =
y + Ω

y

[
αk̃t + (1− α)Ñt

]
(12)

Capital-labor ratio:

r̃K,t − w̃t = Ñt − k̃t (13)

Marginal cost:

m̃ct = αr̃K,t + (1− α)w̃t (14)

Phillips curve:

π̃t =
β

1 + χpβ
Etπ̃t+1 +

χp

1 + χpβ
π̃t−1 + κpm̃ct + κpη̃

p
t + κpũ

NKPC
t (15)

where κp = [(1− βωp) (1− ωp)] / [ωp (1 + βχp)]. Investor’s FOC for consumption:

λ̃It = ũbt −
θ

eκ − θ
ũat −

ex

ex − θ
c∗It +

θ

ex − θ
c∗It−1 −

τC

1 + τC
τ̃C,t, (16)
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where ũat = uat − κ. Public/private consumption in utility:

c̃∗t =
cI

cI + αGg
c̃It +

αGg

cI + αGg
g̃t (17)

Investor’s Euler equation bond:

λ̃It = r̃n,t + Etλ̃
I
t+1 − Etπ̃t+1 − Etũ

a
t+1 + ũrpt (18)

Investor’s Euler equation loan:

λ̃It + Cb̃HI,t = r̃
(H)
n,t + Etλ̃

I
t+1 − Etπ̃t+1 − Etũ

a
t+1 + ũrpt (19)

where C is the investor’s utility from holding a loan. Household’s Euler equation loan:

λ̃Ht = r̃
(H)
n,t + Etλ̃

H
t+1 − Etπ̃t+1 − Etũ

a
t+1 + ũrpt (20)

Maturity structure of bond:

r̃n,t + P̃ rn
t =

ρ

R
EtP̃

m
t+1 − ũrpt (21)

Maturity structure of loan:

r̃
(H)
n,t + P̃

(H)
t

rn =
ρH
R

EtP̃
(H)
t+1

m − ũrpt (22)

Investor’s household’s FOC for capacity utilization:

r̃K,t −
τK

1− τK
τ̃K,t =

ψ

1− ψ
ν̃t (23)

Investor’s FOC for capital:

q̃t = Etπ̃t+1 − r̃n,t + βe−κ (1− τK) rKEtr̃K,t+1 − βe−xτKrKEtτ̃K,t+1 + βe−x(1− δ)Etq̃t+1 − ũrpt

(24)

Investor’s FOC for investment:

ı̃t +
1

1 + β
ũat −

1

(1 + β)se2x
q̃t − ũit −

β

1 + β
Ett̃t+1 −

β

1 + β
Etũ

a
t+1 =

1

1 + β
ı̃t−1 (25)

Effective capital:

k̃t = ν̃t + k̃t−1 − ũat (26)

Law of motion for capital:

k̃t = (1− δ)e−x
(
˜̄kt−1 − ũat

)
+
[
1− (1− δ)e−x

] [
(1 + β)se2x + k̃t

]
(27)

Household’s budget constraint:

τCc
H τ̃C,t + (1 + τC) c

H c̃Ht − b̄(H)ρHe
−κP̃

(H)
t + b̄(H)b̃

(H)
H,t (28)

=
b̄(H)

β
b̃
(H)
H,t−1 −

b̄(H)

β
P̃

(H)
H,t−1 −

b̄(H)

β
πt (1− τL)wHLH

(
w̃t + ÑH,t

)
− τLwHLH τ̃N,t + zz̃t

5



where κIw ≡ [(1− βωw) (1− ωw)] /
[
ωw(1 + β)

(
1 + (1+ηw)ξI

η(w)

)]
. Investor’s wage equation:

w̃I
t =

1

1 + β
w̃I

t−1 +
β

1 + β
Etw̃

I
t+1 − κw

[
w̃I

t − ξIÑI,t + λ̃It −
τL

1− τL
τ̃N,t

]
+

χw

1 + β
π̃t−1

−
1 + βχw

1 + β
π̃t +

β

1 + β
Etπ̃t+1 +

χ

1 + β
ũat−1 −

1 + βχw − ρaβ

1 + β
ũat + κwη̃

w
t

(29)

Household’s wage equation:

w̃H
t =

1

1 + β
w̃H

t−1 +
β

1 + β
Etw̃

H
t+1 − κw

[
w̃t − ξHÑH,t + λ̃Ht −

τL
1− τL

τ̃N,t

]
+

χw

1 + β
π̃t−1

−
1 + βχw

1 + β
π̃t +

β

1 + β
Etπ̃t+1 +

χ

1 + β
ũat−1 −

1 + βχw − ρaβ

1 + β
ũat + κwη̃

w
t

(30)

where κHw ≡ [(1− βωw) (1− ωw)] /
[
ωw(1 + β)

(
1 + (1+ηw)ξH

η(w)

)]
.

Aggregate households’ consumption

cc̃t = cI(1− w)c̃It + cHwc̃Ht (31)

Aggregate resource constraint:

yỹt = cc̃t + ĩıt + gg̃t + ψ′(1)kν̃t (32)

Government budget constraint:

b

y
b̃t + τKrK

k

y

[
τ̃K,t + r̃K,t + k̃t

]
+ τLw

N

y

[
τ̃N,t + w̃t + Ñt

]
+ τC

c

y
(τ̃C,t + c̃t)

=
1

β

b

y

[
b̃t−1 − π̃t − P̃m

t−1 − ũat

]
+
b

y

ρ

e∗
P̃m
t +

g

y
g̃t +

z

y
z̃t

(33)

Fiscal Rules:

g̃t = ρGg̃t−1 − (1− ρG) γG
(
s̃b,t−1 − s̃Fb,t−1

)
+ ζg,t

z̃bt = ρZ z̃
b
t−1 − (1− ρZ)

[
γZ
(
s̃b,t−1 − s̃Fb,t−1

)
+ φzyỹt

]
+ ζz,t

z̃t = z̃bt + ζM,t + ζFt

τ̃N,t = ρLτ̃N,t−1 + (1− ρL) γL
(
s̃b,t−1 − s̃Fb,t−1

)

τ̃K,t = ρK τ̃K,t−1 + (1− ρK) γK
(
s̃b,t−1 − s̃Fb,t−1

)

(34)

Monetary Rule:

r̃n,t = max
(
− lnR, ρrr̃n,t−1 + (1− ρr)

[
φπ

(
π̃t − π̃F

t

)
+ φyỹt

]
+ umt

)
(35)

The block of equations that characterize the shadow economy consists in an additional set

of equations (66) to (83), where any variable that refers to the actual economy xt is replaced

by the same variable in the shadow economy xFt , plus the rule for the monetary authority

r̃Fn,t = max
(
− lnR, ρrr̃

F
n,t−1 + (1− ρr)

[
φππ̃

F
t + φyỹ

F
t

]
+ umt

)
(36)
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and the rules for the fiscal authority,

g̃Ft = ρGg̃
F
t−1 − (1− ρG) γGs̃

F
b,t−1 + ζg,t

z̃b,Ft = φzyỹ
F
t + ρZ z̃

b,F
t−1 − (1− ρZ) γZ s̃

F
b,t−1 + ζz,t

z̃t = z̃b,Ft + ζFt

τ̃FN,t = ρLτ̃
F
N,t−1 + (1− ρL) γLs̃

F
b,t−1

τ̃FK,t = ρK τ̃
F
K,t−1 + (1− ρK) γK s̃

F
b,t−1

(37)
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D Data Appendix

Our dataset comprises quarterly U.S. macroeconomic and distributional series spanning

1960:Q1–2022:Q3. We combine aggregate data from standard sources with distributional

measures from household balance sheets and income accounts.

Aggregate Macroeconomic Variables. Aggregate data are obtained from the Federal

Reserve Economic Data (FRED) database and the Bureau of Economic Analysis (BEA).

Real GDP growth is computed as the growth rate of nominal GDP (GDP) divided by the

GDP deflator (JGDP). Real consumption growth is the growth rate of personal consump-

tion expenditures in non-durable goods (PCND) and services (PCESV), divided by their

respective price indexes and scaled by the civilian population 16+ (CNP16OV). Real in-

vestment growth is the growth rate of gross private domestic investment (GPDICTPI) plus

personal consumption of durable goods (PCDG), deflated and scaled by population. The

hours gap is constructed by detrending hours per capita (PRS85006023/CNP16OV) with a

fourth-degree polynomial. Nominal wage growth is computed by dividing wage compensa-

tion (A576RC1) by average weekly hours (PRS85006023), creating a nominal wage index,

dividing by the GDP deflator index, and taking growth rates. Government debt-to-GDP

is the ratio of market value of gross federal debt (MVPHGFD027MNFRBDAL) to nominal

GDP. Growth of government consumption and investment is computed by summing federal

government consumption expenditures (A957RC1Q027SBEA) and gross government invest-

ment (A787RC1Q027SBEA), deflating by the implicit price deflator (A822RD3Q086SBEA),

scaling by population, and taking growth rates. Growth of real government transfers sums

government social benefits (B087RC1Q027SBEA) and other current transfer payments in-

cluding grants-in-aid (FGSL), deflates by the GDP deflator and population, and takes growth

rates. Inflation is the growth rate of the GDP deflator (JGDP). The interest rate is the Ef-

fective Federal Funds Rate (FEDFUNDS). The 5-year breakeven inflation rate (T5YIE)

serves as a noisy measure of inflation expectations, with deviations from realized inflation

reflecting time-varying risk premia. The 30-year mortgage rate is from MORTGAGE30US.

We construct expected federal funds rates one through ten quarters ahead using overnight

index swap (OIS) rates, following Campbell et al. (2017). OIS contracts pay the average

realized overnight rate over a specified horizon; using OIS rates as measures of expected

policy rates allows us to incorporate the ELB constraint into agents’ expectations without

explicitly modeling the nonlinear constraint in the likelihood function. OIS data are from

Bloomberg.

Distributional Data Sources. We obtain aggregate household debt from the Federal

Reserve’s quarterly Financial Accounts (Z.1 release), focusing on the household and non-
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profit organizations sector (code FL15). Our analysis uses year-end (Q4) data. Distribution

shares across wealth groups are obtained from the Federal Reserve’s Distributional Finan-

cial Accounts (Batty et al., 2019), which provides quarterly estimates of holdings by wealth

percentile. For alternative distribution estimates, we use the Distributional National Ac-

counts (DINA) microdata (Piketty et al., 2017) covering 1962–2019, which provides wealth

percentile distributions at the individual unit level. This allows us to construct Saez and

Zucman (2016) style distribution shares. Total household debt liabilities are constructed

from Home Mortgages (Z.1 Table L.218) and Consumer Credit (Z.1 Table L.222). The time

coverage of the distributional data is the following: Financial Accounts 1952–present (quar-

terly, we use Q4); DFA distribution shares: 1989–present (quarterly); DINA distribution

shares: 1962–2019 (annual). For periods before 1989 (DFA start) or 1962 (DINA start),

distribution shares are backcast using linear interpolation from the earliest available data

point, maintaining consistency.

Distributional Data Construction. Following Mian et al. (2025), we “unveil” financial

intermediation to determine which households ultimately hold claims on household debt.

For the exact process we refer to their work. Using shares from the Distributional Finan-

cial Accounts, we allocate household debt holdings and liabilities. For each wealth group

g ∈ {1, 9, 10, 90} (representing Top 1%, Next 9%, Top 10%, Bottom 90%). We distribute

each component of household debt holdings using asset-specific shares from DFA, then sum

all components. Similarly, for debt liabilities, we use DFA shares for home mortgages and

consumer credit. Using DINA microdata, we construct alternative distribution shares fol-

lowing Saez and Zucman (2016)’s methodology. For each wealth group, we distribute using

asset-type-specific shares based on the composition of household debt holdings. For mutual

funds, we split holdings into bond, equity, and municipal components using aggregate share

parameters. We follow similar procedure for debt liabilities. Finally, for each wealth group

g, we calculate net household debt position. A positive value indicates the group is a net

debtor (owes more household debt than it holds in claims), while a negative value indicates

net creditor status. All variables are scaled by GDP.

Transfer and Fiscal Shares. From the Piketty et al. (2017) Distributional National Ac-

counts microdata, for each fiscal measure τ and income group i, we decompose changes in

fiscal shares from base year 1980 as:

∆FiscalShareτi,t = RelRateτi,1980 × (IncSharei,t − IncSharei,1980)︸ ︷︷ ︸
Income Effect

+ (RelRateτi,t − RelRateτi,1980)× IncSharei,t︸ ︷︷ ︸
Policy Effect

,

where RelRateτi,t = FiscalShareτi,t/IncSharei,t is the average rate. The income effect captures

9



mechanical changes from shifts in pre-tax income distribution (holding policy constant),

while the policy effect captures changes from modifications in tax rates or transfer targeting

(holding income distribution at current levels). The figure plots only the policy effect differ-

ence: DiffPolicyt = PolicyEffectTop10%,t−PolicyEffectBottom90%,t, which is depurated (purged)

of income distribution effects. For taxes, positive values indicate policy made the Top 10%

pay relatively more (progressive); for transfers, negative values indicate policy made the

Bottom 90% receive relatively more (progressive). For the tax measure we use corporate

and income taxes (excludes payroll, sales, property taxes). For transfer measure we include

all benefits except Social Security, including Medicare, Medicaid, unemployment insurance,

veterans benefits, TANF, food stamps, and other cash/in-kind transfers. Income groups

defined by pre-tax income percentiles; all aggregations use PSZ demographic weights.
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