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Abstract

I model the impact of government debt on bond prices when fiscal policy interacts with uninsurable
risks. Debt levels impact asset valuations through future tax adjustments that alter households’ risks
and, hence, their pricing kernel. Households” exposure to uninsurable risks scales with debt levels,
but the relation is non-monotonic if tax adjustments amplify redistributive risks. State-contingent
debt can provide better insurance than risk-free debt by shifting the distribution of income dispersion
across aggregate states. The covariance between taxes and pricing kernels identifies whether further
debt issuance improves risk sharing. Debt issuance erodes fiscal insurance and hurts welfare beyond
a debt threshold. This debt threshold declines with the level of foreign demand and increases with
the progressivity of taxation. Foreign demand weakens fiscal insurance but crowds in domestic bond
demand if sufficiently inelastic. In a dynamic setting, fiscal insurance raises interest rates, compresses
risk premia, and reduces investment. I show that even in incomplete markets, a version of Ricardian
neutrality holds if taxes are lump-sum. My results indicate that debt alone does not improve risk

sharing and that supply effects will persist even if government bonds lose their specialness.
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1 Introduction

Government bonds and taxes are central elements of households’ balance sheets, although they have
distinct risk characteristics. Government bonds promise the same return to all holders, while tax lia-
bilities depend on individual circumstances such as job loss or income fluctuations. This combination
creates uncertainty about households’ fiscal incidence that is often uninsurable: who ultimately will
bear the burden of debt? Typically, more affluent households pay more taxes (Heathcote, Storeslet-
ten, & Violante, 2017), so the debt burden falls on the more fortunate.! Hence, holding government
bonds against an equivalent share of future tax liabilities offers a form of insurance. In contrast to rep-

resentative agent models, such fiscal insurance implies that government debt is net wealth (Barro, 1974).

This paper develops a tractable general equilibrium framework in which fiscal policy interacts with
uninsurable risks. The main message is that debt and taxes together determine households” exposure
to uninsurable risks and how this exposure varies over time and across states. As a result, fiscal
policy impacts households’ individual pricing kernels and asset valuations, including the valuation
of government debt itself. My goal is to examine the implications of fiscal insurance for the equi-
librium pricing of government debt.? Specifically, how does fiscal insurance affect bond yields and
expected returns? When does government debt cease to provide insurance? How do these effects
depend on the level of debt and the structure of taxation?® Answering these questions is particularly

important today because fiscal risks increase with debt levels and have ramifications for fiscal capacity.

The impact of fiscal policy on bond yields and expected returns depends critically on which house-
holds bear the debt burden. Fiscal insurance shifts the burden to the more fortunate: households pay
more taxes after favorable income shocks. Taxes reflect idiosyncratic risks, and households discount
them at a higher rate than debt: the net value of government debt is positive. The government
budget constraint links this net value to the quantity of debt outstanding: households” exposure to
uninsurable risk scales with debt levels. This is because debt supply influences future taxes, affect-
ing households’ equilibrium exposure to uninsurable risk and hence individual pricing kernels. The
covariance between individual pricing kernels and tax burdens determines whether the net value of
government debt is positive. Using individual pricing kernels is revealing: for a representative agent

consuming the entire endowment, the relative tax burden is constant and fiscal insurance has no value.

While private and public assets are perfect substitutes and trade at the same price, government debt

1Earlier contributions by Chan (1983) and Kimball and Mankiw (1989) show that changes in the timing of procyclical
income taxes have substantial impacts on consumption and savings. Heathcote et al. (2017) show that insurance is an
important determinant of the optimal progressivity of taxation.

2A growing body of empirical evidence suggests that the size and composition of government debt influence Treasury
yields and many other asset classes. Treasury supply affects liquidity and safety premia (Greenwood, Hanson, & Stein, 2015;
Krishnamurthy & Li, 2022; Krishnamurthy & Vissing-Jorgensen, 2012; Nagel, 2016), the maturity choice of the corporate
sector (Greenwood, Hanson, & Stein, 2010), and bond risk premia (D’Amico & King, 2013; Greenwood & Vayanos, 2014).

3In standard asset pricing models the answers are trivial. How a government finances its spending is irrelevant for
asset prices. Debt is backed by taxes that households pay, so households’ consumption is independent of the level of debt.




is distinct. An increase in public debt triggers future tax adjustments that affect all households,
whereas private debt does not. Crucially, these tax adjustments change households” individual pric-
ing kernels, and thus asset prices. First, an increase in government debt leads to higher future
tax rates that affect households” exposure to uninsurable risks. Second, debt issuance changes the
composition of households” portfolios and thus the share of income they earn through capital gains
and interest payments. The takeaway is that movements in the supply of a given asset can lead to

different economic outcomes depending on who the issuer is and how interest repayments are backed.

I start with a two-period economy in which a government issues debt and collects taxes to finance an
exogenous stream of purchases. Households face aggregate and idiosyncratic risks, but they can only
trade a complete set of claims on aggregate shocks subject to natural borrowing limits. In contrast,
households cannot write contracts on idiosyncratic risks: households are ex ante identical, but ex
post heterogeneous.* Because it provides a good approximation of the US tax system, I consider an
affine tax structure: the government raises revenue from output and lump-sum taxes. Future tax

rates adjust according to a given rule that pins down the revenue share by each tax instrument.®

Households’ fiscal incidence depends on idiosyncratic shocks, and a key innovation of the paper is to
explicitly model the uncertainty over which households bear the debt burden. This fiscal-incidence
risk is distinct from income risk: rising public debt exposes households to uninsurable uncertainty
about future tax liabilities that does not necessarily move with their income. To capture this idea,
I introduce a stochastic lump-sum tax in which each household pays a random share of aggregate
lump-sum taxes. A standard lump-sum tax is the special case where the burden is identical across
households. While output taxes provide partial insurance by falling more heavily on households with
high income realizations, stochastic lump-sum taxes generate fiscal-incidence risk and make taxation
less progressive. This distinction between income risk and fiscal-incidence risk is crucial because the

extent to which government debt provides insurance depends on the tax structure.

Fiscal insurance implies that the relationship between the risk-free rate and the quantity of government
debt is non-monotonic. There are two regions that differ in how asset prices respond to additional
debt. At low levels of debt, higher issuance raises the real risk-free rate. At high levels of debt,
however, government debt ceases to provide insurance, so that further issuance lowers the risk-free
rate. The boundary between these two regions defines a debt threshold at which government debt
ceases to provide insurance. This threshold depends on tax progressivity and on the relative volatility
of income shocks versus fiscal risk. Specifically, the more the relative tax burden is decoupled from

households’ income shocks, the lower this threshold is.®

Interestingly, an increase in risk-free debt also affects the price of aggregate risk. When the gov-

4The closest references are Angeletos (2007), Di Tella (2020), and Brunnermeier, Merkel, and Sannikov (2024). I
emphasize fiscal insurance as a driver of risk sharing and study its implications for interest rates and risk premia.

5The model takes the government’s behavior as given. My emphasis is thus on the positive implications of debt issuance
for future taxation rather than normative prescriptions about optimal taxes.

6The response of bond yields to changes in the stock of public debt is in sharp contrast to partial equilibrium models
that attribute the entire response to bond risk premia (Greenwood & Vayanos, 2014; Haddad, Moreira, & Muir, 2025).




ernment issues no debt, there is no trade in assets: precautionary savings depress the risk-free rate
relative to a representative-agent economy with the same endowment, yet the aggregate risk premium
remains the same (Krueger & Lustig, 2010). Once the government borrows, the bond market opens
and households hold financial claims, so a larger share of their income now comes from portfolio
returns rather than from the risky endowment. I show that with pure lump-sum taxes, the ratio
of aggregate state prices is independent of debt supply. But when taxes interact with uninsurable
risk, this interaction affects how consumption dispersion varies across aggregate states. As a re-
sult, the ratio of state prices depends on fiscal policy. In particular, government debt issuance can
dampen the countercyclical variation in idiosyncratic consumption risk. This effect is even stronger

if the government issues negative-beta assets that provide greater insurance in bad states of the world.

I characterize the net value of government debt through the covariance between tax burdens and
individual pricing kernels. If tax burdens increase after favorable idiosyncratic shocks, taxes become
risky liabilities and households discount them at a higher rate than returns on government debt.
This difference in discount rates creates a valuation gap in individual budget constraints that reflects
households’ shadow prices of uninsurable risks. Importantly, this gap does not wash out after aggre-
gating across all households. Thus, fiscal insurance implies that the market value of government debt
exceeds the aggregate present value of individual taxes: households’ perceived wealth is higher, and
aggregate welfare improves.” Absent distortionary taxes that affect aggregate output, fiscal policy
has real effects only by altering the allocation of risk in the economy. This covariance determines
whether households” exposure to uninsurable risks varies with the level of debt. In representative
agent models, a single household pays all taxes, so the relative tax burden is constant, and the market

value of government debt always equals the present value of taxes.

I show that a version of Ricardian equivalence holds under incomplete markets in the special case
of pure lump-sum taxes, where each household pays a fixed, non-random share of aggregate taxes.
In this case, the timing of taxes does not interact with households’ exposure to uninsurable risks, so
the value of fiscal insurance is zero and the equilibrium is independent of the stock of public debt.
Households can offset lump-sum taxes through private asset holdings: precautionary demand for
bonds lowers the risk-free rate relative to a representative-agent economy, but the constant tax burden
is discounted at the same rate as government debt. As a result, government debt is not net wealth,
and an increase in debt shifts asset demand in a way that exactly offsets any effect on yields. This

example demonstrates that taxes and debt together generate insurance.

This mechanism delivers two important lessons for how the stock of public debt affects individual pric-
ing kernels. First, government debt need not be special to have real effects. Second, demand curves for
both private and public assets are not invariant to fiscal policy. As aresult, the level of the risk-free rate
and aggregate risk premia depend on the stock of public debt and the structure of taxation. My fiscal

perspective differs conceptually from and is complementary to other explanations that rely on bond

"This mechanism is distinct from the buffer stock idea that Aiyagari and McGrattan (1998) describe. I show that
government debt has no real effects if taxation is lump-sum and there is no uncertainty about its distribution.




characteristics such as convenience yields (Krishnamurthy & Vissing-Jorgensen, 2012), service flows

from retrading (Brunnermeier et al., 2024), or portfolio-balance effects (Greenwood & Vayanos, 2014).°

Without debt, a no-trade equilibrium emerges and the economy operates as if financial markets did
not exist (see Constantinides and Duffie (1996)). Fiscal insurance can take households out of autarky,
but positive wealth contributions do not necessarily translate into higher welfare (Barsky, Mankiw, &
Zeldes, 1986). To understand the welfare implications, I consider a benevolent government that takes
the tax structure as given: the government would choose a debt level such that individual pricing
kernels are orthogonal to fiscal incidence. Intuitively, households can insure against aggregate risk
through financial markets, so government debt should be used primarily to help households hedge
idiosyncratic risk. When marginal utilities and tax burdens are positively correlated, the government
could reduce consumption volatility by issuing more debt. The optimum occurs when this correlation
is zero: at this point, the government has exhausted its role to provide insurance. Higher borrowing
costs may signal that debt provides insurance to households, whereas introducing additional uncer-

tainty in taxation could reduce borrowing costs but at the expense of welfare.

The second part of the paper extends the analysis to include foreign investors and nominal debt, two
salient features of the current institutional setting. In an open economy, fiscal insurance comes at
the expense of redistribution from domestic to foreign investors: domestic households face the same
fiscal adjustment, but part of the bond income accrues abroad. I find that foreign demand reduces the
insurance benefit of government debt, yet it is complementary to domestic demand. Wealth redistri-
bution abroad lowers future domestic consumption and raises current savings, which reduces interest
rates relative to an economy without foreign investors. These effects are attenuated if foreign demand
is price elastic, as higher domestic demand raises bond prices and crowds out foreign investors.

The impact of nominal debt issuance crucially depends on both the distributional consequences of
inflation and on whether inflation occurs in good or bad times. An increase in inflation lowers the real
return on debt and reduces the required tax adjustment, so that the value of fiscal insurance declines.
In particular, inflation that disproportionately affects households with lower income or wealth can be

more regressive than taxes, further weakening the insurance provided by government debt.

In the third part of the paper, I extend the framework to continuous time with capital accumula-
tion and capital risk. To preserve tractability, I assume that households are subject to uninsurable
investment risk. As a result, consumption and saving decisions are linear in wealth and aggregate
quantities do not depend on the wealth distribution. Continuous time delivers an interesting insight.
If preferences are homothetic and taxation is proportional, the share of interest income and tax lia-
bilities always coincide. Still, government debt has real effects through households’ pricing kernels.
The wealth share of capital is generally different than one because of the valuation gap between tax
liabilities and government debt. This wealth share is economically important as it is the state variable

that determines households’ decisions and characterizes aggregate equilibrium quantities.

8The way in which this form of insurance works in general equilibrium is very different from the public provision of
liquidity in Holmstrom and Tirole (1998). In Holmstrom and Tirole (1998), government debt has no real effects without
aggregate uncertainty, but it provides liquidity under pure aggregate uncertainty, which is the opposite of this paper.




The dynamic framework reveals that fiscal insurance lowers the investment rate and thus the econ-
omy’s growth rate. When the covariance between individual pricing kernels and tax burden is
negative, all households hold government bonds they perceive as more valuable than their future tax
liabilities, so the wealth share of capital falls below one. In representative agent economies, the tax
burden is constant, so the value of government debt exactly offsets the present value of taxes and the
wealth share of capital is one. With incomplete markets, however, fiscal insurance lowers the present
value of individual tax obligations and households feel wealthier. Interest from government bonds
replaces risky capital income, so households effectively hold less than 100% of their net wealth in
capital. Households respond to this wealth effect by consuming more and investing less. Because this
conclusion does not rely on the specific tax instrument, a key message is that redistributive taxation

lowers investment without necessarily distorting the investment margin directly.

In the special case of pure lump-sum taxes, the wealth share of capital is always one. As a result,
aggregate quantities are independent of fiscal policy. This result delivers an important conceptual
point. It is common in the literature to interpret a store of value as a savings technology that offers
absolute certainty of repayment and allows households to self-insure against idiosyncratic shocks.
While this interpretation may apply to assets in positive net supply such as capital, gold, or money,
government bonds are ultimately financial claims. For a financial claim to become a store of value, it
must offer more than a safe payoff. Specifically, households experiencing a series of bad idiosyncratic
shocks should bear less of the debt burden. Thus, the role of government debt as a store of value
emerges from the tax structure. In general, to establish whether any financial claim can improve risk

sharing, the actual return on that asset must account for who bears the liabilities backing it and when.

The net wealth contribution of government debt maps into the difference between two distinct valua-
tion approaches. First, one can value the aggregate tax claim using a market stochastic discount factor
&,. Ignoring government purchases, the intertemporal government budget constraint implies that the
present value of aggregate tax revenue equals the market value of government debt (Jiang, Lustig,
Van Nieuwerburgh, & Xiaolan, 2024). Second, one could also value each household’s tax liabilities
using their individual marginal utilities and then aggregate across all households. This valuation
exercise is equivalent to discounting aggregate tax revenue with a tax-weighted stochastic discount
factor &*. The key differences is that £, and &;* decay at different rates; my approach thus extends
Brunnermeier et al. (2024) by showing that taxes are important in determining whether government

debt improves risk sharing: valuations coincide if markets are complete or if taxes are pure lump-sum.

1.1 Related Literature and Contribution

This paper bridges asset pricing and public finance by studying how fiscal policy affects individ-
ual pricing kernels through its impact on households” exposure to aggregate and uninsurable risks.
Understanding how fiscal policy shapes pricing kernels is important for assessing how fiscal policy

impacts to the valuation of government debt, determines fiscal sustainability, and affects several other




asset prices. I show that debt and taxes together provide a form of fiscal insurance that neither alone
can offer, and I characterize the implications for bond prices. In contrast to most of recent finance
literature (e.g. Greenwood and Vayanos (2014)), I take a general equilibrium approach: the risk-free
rate responds endogenously to debt issuance, generating feedback effects that are key to understand
how fiscal policy feeds back into the valuation of government debt.

My paper speaks to a longstanding debate about whether government debt impacts interest rates
and constitutes net wealth (Barro, 1974; Tobin, 1971). Earlier work typically examines the effects of
taxes in isolation. While income taxes are known to have real effects in combination with uninsurable
income risks (Barsky et al., 1986; Chan, 1983; Kimball & Mankiw, 1989), their implications for asset
prices are less studied. My contribution is to explicitly model the uncertainty over which house-
holds will bear the tax burden and link it to debt levels. Specifically, the introduction of a stochastic
lump-sum captures the realistic feature that uncertainty over debt burdens increases with the level
of debt (Bianchi, Dabla-Norris, & Khalid, 2025) and generates a set of novel asset pricing predictions.
I show that valuation differences between government debt and taxes reveal whether further debt
issuance improves welfare and have real consequences in production economies where households

have access to a storage technology; households feel wealthier, consume more, and invest less.

Building on earlier work by Bewley (1979), Huggett (1993), and Aiyagari and McGrattan (1998), a
recent growing literature emphasizes the role of money (Di Tella, 2020) and government debt (Brun-
nermeier et al.,, 2024) in improving risk sharing. A key distinction between earlier and later work
lies in the treatment of borrowing constraints. Early models assume households cannot borrow at
all, so government debt relaxes borrowing constraints and has real effects (Scheinkman & Weiss,
1986). More recent work imposes natural borrowing limits and shows that debt enhances risk sharing
through liquidity premia (Di Tella, 2020) or service flows (Brunnermeier et al., 2024). My work differs
in two respects. First, I argue that the combination of debt and taxes generates fiscal insurance that
neither alone can provide. The benchmark with pure lump-sum taxes demonstrates that debt by itself
yields no risk-sharing benefit. Second, I show that the tax structure entirely determines whether an

increase in government debt improves risk sharing.

A growing empirical asset pricing literature documents that Treasury supply affects bond yields and
other asset prices (Greenwood et al., 2015; Greenwood & Vayanos, 2014; Krishnamurthy & Li, 2022;
Krishnamurthy & Vissing-Jorgensen, 2012; Nagel, 2016). This evidence poses a challenge to standard
asset pricing models in which Ricardian equivalence holds. Popular departures rely on intermedi-
aries” limited risk bearing capacity (Greenwood & Vayanos, 2014; Haddad et al., 2025; Vayanos & Vila,
2021) or special demand for the safety and liquidity services that Treasuries provide (d’Avernas &
Vandeweyer, 2024; Drechsler, Savov, & Schnabl, 2018; Krishnamurthy & Vissing-Jorgensen, 2012). A
common theme is that government bonds have special features that differentiate it from private assets.
I pursue a complementary approach in which government and private bonds are perfect substitutes
and show that debt supply affects asset prices by impacting the equilibrium risk exposures. My no-
tion of fiscal risk also differs from recent work that relies on hand-to-mouth households (d’Avernas,
Hubert de Fraisse, Ning, & Vandeweyer, 2024; Gomez Cram, Kung, Lustig, & Zeke, 2025). Instead, I




emphasize that households’ exposure to uninsurable risks scale with the quantity of outstanding debt.

The infinite-horizon extension introduces aggregate risk and idiosyncratic investment risk, building
on Angeletos (2007) and Brunnermeier et al. (2024). This differs from the HANK literature, which
typically studies economies with idiosyncratic labor income risk and borrowing constraints but ab-
stracts from aggregate risk (Auclert, Rognlie, & Straub, 2024; Kaplan, Nikolakoudis, & Violante, 2023).
I characterize how both the risk-free rate and aggregate risk premia vary with debt supply and show
that debt shocks affect households” exposure to idiosyncratic risk (Di Tella, 2017).

The link between individual pricing kernels and taxation relates to recent work on the valuation of
government debt (Jiang, Lustig, Van Nieuwerburgh, & Xiaolan, 2023). In the infinite-horizon exten-
sion, nothing rules out rational bubbles on government debt (Brunnermeier et al., 2024). However,
I demonstrate that both bubbles and fiscal insurance can improve risk sharing, but neither requires
the other. Another feature of the model is that government debt opens trading in financial assets,

whereas Constantinides and Duffie (1996) and Krueger and Lustig (2010) study no-trade equilibria.

Finally, my paper relates to a large literature on optimal taxation and debt management. The main-
stream view is that government debt serves to smooth tax distortions over time (Aiyagari, Marcet,
Sargent, & Seppaild, 2002; Bhandari, Evans, Golosov, & Sargent, 2017a; Lucas & Stokey, 1983). The lit-
erature on optimal taxation also studies the trade-off between efficiency and redistribution (Golosov,
Kocherlakota, & Tsyvinski, 2003; Kocherlakota, 2005); but it often abstracts from government debt
because the availability of lump-sum taxes males the mix between debt and lump-sum transfers is
indeterminate (Werning, 2007). While fiscal policy in these frameworks directly affects equilibrium
allocations and thus asset prices, this literature does not characterize the asset pricing implications.
My contribution is to explicitly study how fiscal insurance affects equilibrium asset prices through

individual pricing kernels, and how this feeds back into the valuation of government debt.

1.2 Organization

The rest of the paper is as follows. Section 2 presents motivating facts about individual taxation and
the return on government debt. Section 3 describes the two-period model and derives the key results.
Section 4 extends the analysis to foreign investor and nominal debt, and discusses robustness of the
two-period framework. Section 5 extends the analysis to a production economy and describes how

differences in valuation between taxes and debt have real effects. Section 6 concludes.

2 Motivating Facts and a Stylized Example

The purpose of this section is to provide empirical justification for the main mechanism of the model.
I first show that an affine tax schedule provides a reasonable approximation of the US tax system, and
that taxes compress the cross-sectional dispersion in incomes. Second, I present anecdotal evidence

that relative tax burdens changes for many reasons that are unrelated to individual income, for




example because of tax reforms or for demographic reasons. Third, I present a stylized example that

captures the idea behind fiscal insurance.

2.1 Tax Schedule and Income Dispersion

I estimate the US tax schedule using data from the Panel Study of Income Dynamics (PSID) for
survey years 2017 and 2023, constructing individual tax liabilities with NBER’s TAXSIM program
(Feenberg & Coutts, 1993). Pre-tax income is the sum of wages, pensions, dividends, interest, and
self-employment income. Federal tax liabilities are the sum of federal income taxes and payroll taxes,

less transfers and social security income. After-tax income is pre-tax income minus tax liabilities.
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Figure 1: The left panel plots households’ tax liabilities against their pre-tax income. Each dot represents the
average pre-tax income and taxes within each income percentile. The blue dots refer to PSID survey year 2017,
the orange dots to PSID survey year 2023. The dashed lines are the linear fit. The right panel plots after-tax
income against pre-tax income. The dashed line is the 45-degree line. Units are in $1000. I construct individual
tax liabilities using NBER’s TAXSIM program. I report federal taxes only, as these back government debt.

Figure 1a plots individual tax liabilities against pre-tax income for both survey years. Each dot repre-
sents the mean within each income percentile. First, the tax schedule in the US is affine: the intercept
is negative and statistically significant in both cases. A linear fit provides a very good approximation
of the relation between pre-tax income and taxes paid (R? = 0.996 in 2017 and R? = 0.994 in 2023).
Second, the intercept and the slope move over time. The tax schedule in 2023 lies below the schedule
in 2017 and is flatter. These patterns are broadly consistent with Heathcote et al. (2017) and Bhan-
dari, Evans, Golosov, and Sargent (2017b): an affine tax technology is a good approximation, but the

progressivity varies over time.

Similarly, Figure 1b compares pre-tax and post-tax income, again for both survey years. Taxes com-
press the cross-sectional distribution of income, and the more so when taxation is more progressive.
At low levels of income, households get some income from transfers, whereas at high levels of in-
come households’ after-tax income is less than pre-tax income: progressive taxes impact households’

exposure to idiosyncratic risk and compress the cross-sectional dispersion.




2.2 Sources of Tax Revenue and Tax Reforms

I next provide anecdotal evidence that the tax structure varies over time in ways that expose different
households differently to tax changes. Figure 2 shows that while the share of revenue from each
source tends to be persistent, it also features large secular variation. In the first half of the 1900s,
excise taxes accounted for half of total revenue, while social insurance played only a minor role. After
WWII, the composition shifted dramatically: social insurance and individual income taxes became
the dominant sources of revenue. Meanwhile, the share from corporate taxes has steadily declined.
These patterns illustrate that the tax structure evolves over time, creating uncertainty about which

households will ultimately bear the burden of repaying debt.
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Figure 2: Share of Federal revenue across tax instruments. Data is from The Office of Management and Budget
historical Tables.

Figures 10 and 11 in Appendix B.2 show that marginal tax rates on individual and corporate income
fluctuate substantially over time, creating uncertainty about both the level of taxes and the degree of
progressivity. Moreover, different tax instruments affect households differently depending on their
position in the wealth distribution. An increase in payroll taxes places the burden of debt primarily on
workers, whereas an increase in capital income or corporate taxes disproportionately affects wealthier
households who derive more income from capital (see figures 12a and 12b in the Appendix). The
frequency and magnitude of tax reforms reinforce this uncertainty. Appendix B.1 provides a sum-
mary of major tax reforms, each involving multiple provisions that shift the relative tax burden across
households in heterogeneous ways. While Figure 2 highlights historical patterns, current discussions
about fiscal sustainability suggest that future tax adjustments to service rising government debt levels
are likely. Large fiscal adjustments in the United States appear particularly plausible given that the

US is now a relatively low-tax country compared to other advanced economies (Mankiw, 2025).

Taken together, these patterns highlight two countervailing forces that shape fiscal insurance. On




the one hand, progressive taxes provide insurance by compressing the cross-sectional dispersion in
after-tax income. On the other hand, uncertainty about the future distribution of the tax burden
creates fiscal risk, and this risk scales with the level of debt when future fiscal adjustments are large.
My theory formalizes these mechanisms and studies their implications for asset prices and fiscal
capacity. This historical experience motivates the stochastic component of tax incidence in my model:

households face uncertainty about their relative tax burden that is distinct from their income risk

2.3 A Stylized Example

I describe a stylzed example that clarifies the basic principle behind fiscal insurance. The setup is
intentionally streamlined and abstracts from intertemporal savings to emphasize that the combination

of government bonds and taxes effectively constitutes an insurance policy.

Consider two agents i € {1, 2} who face uncertainty about their income e. Preferences are represented
by a strictly concave utility function u(c). For simplicity, households have utility over terminal con-
sumption only and the discount rate is one. The random income e takes two values, e, > ¢; > 0, each

occurring with probability 1/2, and e = E[e]. The two agents’ income realizations are independent.

Att = 0, agents can trade risk-free bonds at the exogenous gross risk-free rate 1. In the private market,
bonds are in zero net supply. Alternatively, the government can supply By bonds at price 1/R at
t = 0 and finance the repayment 7 - (¢! + €?) = By at t = 1 through income taxes 7 - ¢’. Each agent’s
consumption at ¢ = 1 equals their after-tax income plus bond proceeds, i.e. ¢! = e’ + By/2 — 7 - €'. 1

already use the fact that agents are symmetric and thus choose the same bond holdings By /2.

Autarky: Suppose By = 0. Taxes are also zero. Since the two agents are identical, there is no trading

in the bond market. Households thus consume their income ¢ = ¢/, so that E[u(c)] = 5 (u(en) + u(er)).

Fiscal Insurance: Suppose By > 0 so that 7(e! + %) = By. Each agent now consumes
d=e(1-7)4+By/2=¢€(1—-7)+7(c"+¢&/)/2=¢"(1—7/2) + 7 )2

If both households receive the same income e! = ¢?, then consumption is the same as in autarky.
However, if e! # €2, then the debt burden falls disproportionately on the lucky agent, while both
agents receive the same bond income. As a result, the combination of debt and taxes transfers re-

sources from the lucky to the unlucky agent, some degree of insurance against income risk.

The following sections will integrate this mechanism in a general equilibrium model with hetero-

geneous agents and study its effects on bond prices. This insurance generates a rich set general
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equilibrium implications for the pricing of government debt and asset valuations in general.
3 Analytical Results

I describe the idea of fiscal insurance in a two-period endowment economy. The two-period model
serves as a laboratory to isolate the forces through which fiscal policy influences households’ pricing
kernels. I emphasize that households’ exposure to uninsurable risks scales with the quantity of
outstanding debt. Using this framework, I characterize how government debt affects the risk-free rate
and state prices. Further, I derive conditions under which government debt is net wealth. A necessary
condition for whether government debt is net wealth is that covariance between households” marginal
utility and their relative tax burden is different from zero. In a two-period endowment economy, the
net wealth component of government debt does not directly affect asset prices because households do
not have access to any storage technologies. However, the sign of the net wealth contribution signals

whether further issuance leads to welfare gains.

3.1 Environment

The two-period model builds on Barsky et al. (1986) and introduces two elements. First, I introduce tax
intercept shocks. These shocks model uncertainty about the relative tax burden across households
that is unrelated to income shocks. Debt issuance exposes households to redistributive risks that
may be independent of individual incomes. Second, I incorporate aggregate risk and allow the
government to issue state-contingent debt. State-contingent returns on government debt influence

how the cross-sectional dispersion in consumption varies across aggregate states.

Households There are two dates, ¢ = 0, 1. Uncertainty is resolved in period ¢ = 1, and there is no
uncertainty at time ¢ = 0. The economy is populated by a continuum of ex ante identical households

indexed by i € Z. Households rank consumption streams according to

Z Y
U (chci(z0) =u(ch) + 83 Y wle ) (ci(z9) (1)

z=1y=1
The period utility function u(-) is strictly concave and satisfies Inada conditions. The state of the
economy, s = (z,y') includes aggregate shocks z = 1,..., Z and idiosyncratic shocks y'. The states
z =1,...,7Z describe the aggregate state of the economy. The leading case sets Z = 2. Households
also face uninsurable shocks 3* = 1,...,Y. Each realization of y° combines two components so
that y' = (¢%,¢}) is two-dimensional. First, households draw a random income share ¢! of total
output. Second, households draw a tax shock goil, which I describe below in more detail. The joint
density of the aggregate and idiosyncratic states 7(z, ") = 7(y*|2)m (%) is the same for all households.
Further, idiosyncratic shocks are independently and identically distributed across households, so a

cross-sectional version of the Law of Large Numbers applies.! Hence, the ex ante probabilities 7(y?|2)

1See Krueger and Lustig (2010) and references therein for a formal justification of this assumption.
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also correspond to the ex post share of agents drawing each realization.

Technology The sole source of wealth is an exogenous aggregate endowment e = (ep, e1(z)), which
I refer to as aggregate output. Realizations of e;(z) vary only across aggregate states. In period 0,
each household receives an equal share of eg. In period 1, households draw a random share ¢} of

aggregate output. Each household’s income in period 1 is thus ¢} e; ().

Financial Markets There are two financial securities, both in zero net supply. There is a risk-free
asset that pays one unit of the consumption good at time ¢ = 1 and a risky asset that pays an exogenous
dividend d;(z) that depends on the aggregate state z. The state-contingent security can be thought
of as an aggregate equity claim or as the stochastic return of a long-term bond. Households can
freely trade both assets and do not face any portfolio constraint. I introduce market incompleteness

by assuming that households cannot insure against idiosyncratic income and tax shocks.

Budget Constraints Each household’s budget constraints are

eo — 1o

dhe1(z) = Ti(z, 61, ¢1) + by + agdi (2)

ch + bypo + abgo <

c(z 1,7 <
where b)) and o, denote positions in the risk-free and risky asset, respectively. In period ¢ = 0,
each household pays the same taxes 7. In period t=1, tax liabilities vary by households because of
idiosyncratic shocks. The term T7(z, ¢%, ¢! ) denotes households i’s tax schedule in period ¢ = 1, and
it can depend on both of tax and income shocks. In period ¢ = 0, households choose consumption
and portfolios. In period ¢t = 1, households receive income and dividends plus principal repayments

Y + a}dy(z) from their financial assets, which they use to pay taxes and consume.

Government The government issues debt and collects taxes to fund an exogenous stream of gov-

ernment purchases g = (go, g1(#)). The government budget constraint is

go = To + Bopo + Aoqo,
91(z) + Bo + Aodi(z) = Ti(2),

where By and Ag denote the government borrowing in the risk-free and state-contingent assets,
respectively. The government trades the same assets as the households. I take as given the paths of
government purchases g = (go, g1(2)) and government borrowing, which I refer to as the debt profile
B = (By, Ap). Aggregate taxation 77(z) adjusts endogenously to satisfy the government budget
constraint in every period and state. I study the implications of alternative government financing

policies, that is debt profile and taxes, for households’ pricing kernels in a competitive equilibrium.

Tax Technology Motivated by the tax structure in the United States, the government is endowment
with a tax technology that is affine in households’ income. Specifically, the government raises revenue

through a combination of output and lump-sum taxes. I denote by 7{(z) the tax rate on output and
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by 71(2) the total lump-sum tax collected across households. In period 1, aggregate tax revenue is
Ti(z) = (z) + 11 (z)er(2). (2)

Given a debt profile and government purchases, the government budget constraint determines total
fiscal needs Ti(z) but leaves the tax instruments 71(z) and 7{(z) undetermined. For this reason, I

parameterize the revenue share of lump-sum taxes by « € [0, 1]. As a result
T1(2) = KT1(2) 3)
and

mi(2)e1(2) = (1 — w)T1(2) 4)

Given revenue 7' (z) and x € [0, 1], equation (3) and (4) determine the lump-sum 7 (z) and the output
tax rate 7{ (z). This specification nests lump-sum and proportional taxes as special cases, where x = 1

and k = 0, respectively. Importantly, government revenue only varies across aggregate states.

Individual Tax Schedules Given a tax technology, households also face affine tax schedules. How-
ever, while aggregate taxation is free of idiosyncratic risks, individual taxes depend on income ¢} and

tax ¢} shocks. Specifically, each household faces an affine tax schedule of the form
Ti(z ¢}, ¢}) = 75(2) [pler(2)] + wimi(2) 5)

The first term describes the output tax paid by household i. Lucky households with a good income
shock ¢% earn income ¢ie;(z) and pay more output taxes 7{(z) [¢{e1(2)]. As a result, output taxes
provide insurance against idiosyncratic shocks. The second term captures uninsurable shocks to
the tax intercept. Households pay a stochastic share ¢} of the total lump-sum tax 7(z) that the
government collects. These shocks capture changes in fiscal policy or redistribution preferences that
affect households heterogeneously (e.g. single vs. married, entrepreneurs vs. workers).? The tax
structure of Aiyagari and McGrattan (1998) is a special case in which ¢} = 1 for all households. I
refer to this structure a pure lump-sum, whereas stochastic lump-sum tax refers to the case in which the
variance of ! is strictly positive. I restrict realizations of both income and tax shocks such that, for

each aggregate state z

[ Ti 6 i = ex(2)r () [ odi+me) [ phdi =Ti(2) ©
T 7 T

These restrictions ensure that the government always remains solvent. Figure 3 provides a visual
summary of the tax technology. The parameter s € [0, 1] determines the lump-sum share of aggregate

tax revenue. The idiosyncratic shocks ¢! and ¢! determine who bears the debt burden.

2Appendix B describes several examples of tax reforms that have heterogeneous impact on households.
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Tax revenue
TI(Z) = gl(z) + Bo + Aod1(z)

i i i output taxes
m = kel (1= k)¢

A

stochastic lump-sum

(»

Figure 3: Summary of tax structure. Government purchases and debt determine total tax revenue 77 (z) in
period ¢ = 1. The revenue share of the stochastic lump-sum tax is x € [0, 1]. Households pay a fraction ¢} of
the total lump-sum and a fraction ¢ of the output tax. The relative tax burden is the weighted average between
the two uninsurable shocks, where x determines the weights.

The relative tax burden in period ¢ = 1 depends on idiosyncratic shocks. I define 7} as household i’s

relative tax burden, which is the share of total taxes that household ¢ pays

Tz, 0%, 0%)

ni(z, 0%, ¢}) = 70 = ik + (1 — k) (7)

The relative tax burden is a weighted average of the income shock ¢} and the tax shock ¢i. The tax
technology parameter x determines the weights. Equation (7) shows that output taxation is a special
case in which the tax burden and the income shock coincide. The stochastic lump-sum breaks the
perfect correlation between income shocks and the tax burden. Higher debt at ¢t = 0 affects asset

prices because the response of taxes att = 1 determines households’ exposure to idiosyncratic shocks.

3.2 Equilibrium

I first examine the case with Z = 2, so that markets for aggregate shocks are complete. Section 4.2.3
generalizes the discussion to the case in which markets for aggregate risk are also incomplete. I define

a competitive equilibrium with taxes as follows.

Definition 1 (Competitive Equilibrium). Given the endowment e, government purchases g and debt profile
B = (By, Ao), a competitive equilibrium is a collection of quantities (c', a}y, b}y) and prices (po, qo) such that

1. The goods market clears in every period;
co = /Icgdi = e : c1(z) = /IZW(gﬂz)ci(z, ydi = e1(2)
2. At time t = 0, asset markets clear;

/bgdz’ = By : /agdi = Ay
A T

3. The aggregate resource constraint ¢,(z) + gi(z) = e:(z) holds in every period;
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4. Given a tax policy k, the proportional tax rate 77 and the aggregate lump-sum payment 1, adjust so that

the government budget constraint holds in every period.

Given that all households face the same strictly concave utility and linear constraints, the equilibrium
is straightforward to characterize. Each household chooses identical asset holdings a) = a¢ and
Y = by at time t = 0 and consumes an equal share of the aggregate endowment net of government

purchases ¢y = ¢o(eg — go). Lemma 1 describes individual households’ consumption in both periods.

Lemma 1 (Consumption in Two-Period Model). The equilibrium is symmetric. Each household consumes

ch=eo—go (8)
¢i(z, 61, 6h) = dher(2) + Bo (1= nf) + Aodi (2) (1= n}) = nigr(2) 9)

Furthermore, each household holds the same portfolio b, = By and a}y = Ag.

In period ¢t = 0, all households consume the same share of the aggregate endowment less government
spending. Importantly, the equilibrium consumption ¢}, is independent of both the debt profile and
taxes. In period ¢t = 1, households hold identical portfolios and thus receive identical debt repay-
ments from the government. However, the relative tax burdens 7} vary by households because of
the idiosyncratic shocks. When tax burdens vary across households (7} # 1), government debt influ-
ences households’ exposures to uninsurable risks. Moreover, cross-sectional consumption dispersion

within each aggregate state scales with the level of debt.

Since ¢} does not depend on government policy, debt affects asset prices only through its influence
on ci. The first term in Equation (9) is household i’s endowment income. The second and third terms
describe the portfolio return net of taxes paid to finance interest expense. The fourth component
reflects the household’s share of taxes financing government purchases. Lemma 1 previews how debt
and taxes together create insurance. When the tax burden declines with low income shocks ¢}, debt
and taxes together redistribute the burden toward households with high income draws. Without
government debt, ex ante identical households cannot achieve risk sharing through private markets.

With both assets in zero net supply, markets clear only when a) = b} = 0.

3.3 Households’ Pricing Kernel

I now describe how government debt and taxes together affect households” pricing kernels and asset
prices. I first examine the risk-free rate, then turn to aggregate risk premia. Because markets are
incomplete, consumption loads on the idiosyncratic shocks ¢} and ¢i. As usual, the individual

pricing kernel corresponds to marginal rate of intertemporal substitution of household i

u'(ch (2, 61, #1))

, 10
e 1o

mil(za ila‘pli) =

The individual pricing kernel m! is central to understanding how debt affects asset prices because it
captures households’ exposure to idiosyncratic risk. In contrast, a representative agent’s pricing ker-

nel assigns zero compensation to idiosyncratic risk. Accordingly, individual pricing kernels discount
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tax liabilities at a different rate than bond income, generating wealth effects.

Importantly, I assume that the government repays debt through tax adjustments. The government
adjusts both lump-sum and output taxes such that a fraction x € [0, 1] of total revenue is raised
through lump-sum taxes. In practice, governments could also respond by reducing spending or
through inflation. I compare how asset prices respond to spending cuts and tax adjustments in
Section 3.6.1. Section 4.1.2 introduces nominal debt and explores how distributional concerns change

when households worry about debt being inflated away. All proofs are in Appendix A.1.

3.3.1 Precautionary Savings and the Risk-Free Rate

The equilibrium risk-free rate Ry = pio depends on government debt through a precautionary savings
channel.® Given a tax share x € [0, 1], debt and taxes together influence households’ consumption
volatility and thus their demand for risk-free bonds. Proposition 1 shows that the risk-free rate
varies with bond supply only if the relative tax burden correlates with the curvature of the period
utility function «”. Further, higher government debt raises (lowers) the risk-free rate when it reduces
(increases) consumption volatility across idiosyncratic states. Importantly, increases in both risk-free
and state-contingent debt affect the risk-free rate. When government debt appreciates inbad aggregate
states, risky debt provides better insurance against idiosyncratic shocks by inducing procyclical

variation in households’” cross-sectional exposure to uninsurable risks.

Proposition 1 (Debt Supply and Asset Prices). An increase in risk-free borrowing By impacts the price of
the risk-free bond pg according to

% [ 6 "y )
aBO - ul<Cé)Cov (u (01)7771)

An increase in state-contingent borrowing Ao impacts the price of the risk-free bond pg according to

O B

04, - u’(c%)]E [u”(cﬁ)d% (1 - ni)]

where ¢} is given in Lemma 1.
Corollary 1 then follows immediately.
Corollary 1 (State-Contingent Debt). If the tax burden is constant (n} = 1), py is invariant to debt supply.

The key message of Proposition 1 is that government debt impacts the risk-free rate when (i) future tax
adjustments affect households’ exposure to idiosyncratic risk and (ii) households have precautionary
demand. As aresult, government debt alone does not improve risk sharing. The combination of debt
and taxes alters individual pricing kernels. With precautionary savings motives (v” > 0), reduced

consumption volatility raises the risk-free rate, while increased volatility lowers it.*

3A precautionary motive arises when v’ > 0; see Kimball (1990). Quadratic utility does not feature precautionary
demand, so prices are independent of fiscal policy. However, it also violates Inada conditions.

4The conclusion that risk sharing depends on the tax structure is robust to ex-ante heterogeneity. Ex-ante heterogeneity
also implies that debt has redistributive effects because some households hold more government securities.
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Market incompleteness is not sufficient to generate supply effects on the risk-free rate. If the tax burden
is constant, e.g., with pure (non-stochastic) lump-sum taxes, then g—’é% = 0 even if households cannot
insure against idiosyncratic income risks ¢j. Households hold government bonds, but they come
with equivalent tax liabilities that net out with interest income. Hence, equilibrium consumption
equals income and the economy behaves as in a no-trade equilibrium

Second, the risk-free rate varies with supply because fiscal policy interacts with households’ pre-
cautionary savings.” An increase in debt at ¢ = 0 triggers a tax adjustment at ¢ = 1. The size of
the tax adjustment scales with the quantity of government debt outstanding. Higher tax rates lower
households” exposure to idiosyncratic risk by shifting the composition of after-tax income toward

bond returns and away from risky endowment income.

Issuance of state-contingent debt also impacts the level of taxes, but the effect is more complicated
because bond payoffs vary across aggregate states. The magnitude of the fiscal response in period
t = 1 is now state dependent. Depending on the payoff structure, issuance of state-contingent debt
can generate procyclical variation in exposure to idiosyncratic risk, providing even better risk sharing
at moderate debt levels. Higher taxes in bad times mean that cross-sectional dispersion in income
declines precisely when it is needed most. Importantly, this holds even when the cross-sectional

variance of idiosyncratic shocks is constant across states.®

If state-contingent bonds pay off more in bad aggregate states, taxes rise more in bad times, providing
redistribution precisely when it is most valuable. State-contingent debt thus serves as a commitment
device to redistribute when it is needed most. This distinguishes state-contingent debt from risk-
free debt: while risk-free debt provides constant insurance across all states, state-contingent debt
concentrates insurance in states where the marginal value of redistribution is highest. The government
would want to structure its debt so that taxes to repay interest expenses increase in bad states. As a

result, the government raises taxes precisely when aggregate consumption is already low.

SIf utility is quadratic, then u”(-) is constant and g%?) = 0. Because households only care about the expected consump-
tion, demand for savings is independent of debt supply even though risk sharing improves.

6Several papers assume that the variance of idiosyncratic shocks is countercyclical to generate variation in risk premia
over time. Recent examples are Di Tella (2017), Di Tella (2020), and Brunnermeier et al. (2024). In these papers, the volatility
process is exogenous. I show instead that debt supply interacts with uninsurable risk to induce variation in households’

equilibrium exposure to idiosyncratic shocks across aggregate states.
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Figure 4: Comparison of risk-free rate ry = pio — 1 response to an increase in government borrowing. The blue
line shows how the risk-free rate varies with the supply of risk-free debt, holding Ay = 0 fixed. The orange
line shows how the risk-free rate varies with the supply of risky debt, holding By = 0 fixed. To emphasize the
insurance effect, I set k = 0, i.e. only output taxes, CRRA utility with v = 2, and 5 = 0.96. I specify the payoff
of the state-contingent asset so that it is negatively correlated with output growth.

Figure 4 plots the risk-free rate ry against the quantity of outstanding debt. The orange line shows
the response of the risk-free rate as Bj varies while keeping the supply of state-contingent debt
Ap = 0 constant. The blue line shows the response of the risk-free rate as Ay varies while keeping the
supply of risk-free bonds By = 0 constant. At low levels of debt, the response of the risk-free rate is
relatively stronger after an increase in state-contingent debt. Households are better insured against
idiosyncratic shocks because there is more redistribution when the aggregate endowment is low.
Thus, the risk-free rate increases faster relative to issuance of risk-free debt. One might interpret this
as the government supplying more safe assets, but this intuition is misleading. Markets for aggregate

risks are already complete, so debt issuance alone cannot affect household consumption.

3.4 The Value of Fiscal Insuarance

I now show that fiscal insurance increases the present discounted value of households’ consumption
and introduces a valuation gap between households” endowment income and their consumption.
This exercise delivers an important lesson by providing conditions under which government debt
is positive net wealth in terms of the covariance between marginal utilities and tax burdens. The
valuation wedge increases both with the quantity of debt and the shadow price of idiosyncratic risk,
so government debt being net wealth is not necessarily desirable: a large net wealth share of govern-
ment debt means the shadow price of idiosyncratic risk is large and there are untapped gains from
insurance. While valuation gaps have no impact in endowment economies, the same logic carries

over to richer environments and explains why fiscal insurance lowers investment.

I define a household’s initial wealth as the present value of income net of future taxes. In equilibrium,
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this quantity corresponds to the present discounted value of household consumption. Importantly,
present discounted values are computed using households’ individual pricing kernels m{. In models
with complete markets, all households share the same pricing kernel, making wealth valuation
unambiguous. With incomplete markets, households have heterogeneous pricing kernels mt. I use
each household’s individual pricing kernel to value their wealth: m{ reflects their marginal valuation

of future income and taxes given their specific (idiosyncratic) risk exposures and consumption profiles.

Definition 2 (Household’s Initial Wealth). A household’s initial wealth at time t = 0, denoted by W¢ is
Wo = €p + Eolmigiei] — Tg — Eo[m) T7]
where the present value is evaluated using the household'’s individual pricing kernel m.

Definition 2 emphasizes the dependence of households” individual pricing kernels on the debt profile
by writing m¢(B). The combination of government bonds and taxes introduces a valuation gap
between households’” income and their consumption. The gap arises because these two streams have
different risk characteristics and because m} compensates exposure to these risks. However, the
link between this net value, asset prices, and welfare is more subtle. Proposition 2 shows that the
conditional covariance between m{ and households’ tax burden determines whether fiscal policy

influences intertemporal budget constraints.

Proposition 2 (Debt Issuance and Wealth Effects). Government debt is perceived as net wealth if initial
wealth differs from the present value of income net of taxes for government spending, that is, A(B) # 0 in

W§ = e + Eo[mi(B)die}] — go — Eo[mi(B)nigi] + A(B) = cfy + Eo[m{ (B)c!]
where
A(B) = BoFo | (1 = 1)mi (B)| + A¢Eo (1 — n})m} (B)di |

If By > 0 and Ay = 0, then Covg(ni,m}) = 0 implies A(B) = 0. If the government also issues state-
contingent debt (Ag > 0), then Covg(nt, mi|z) = 0 is sufficient for A(B) = 0. If By > 0 and Ay > 0, then
A(B) > 0 implies that an increase in By lowers the (shadow) price of idiosyncratic risk.

Proposition 2 provides conditions under which the present value of a household’s consumption is
different from the present value of after-tax income. The valuation gap arises because of households’
equilibrium exposure to uninsurable risks: households discount future taxes using their individual
pricing kernels. Taxes depend on income and tax shocks (¢} and 7}), whereas the return on gov-
ernment bonds only varies across aggregate states, and market prices only reflect compensation for
aggregate risks.” When the tax burden is low in periods of high marginal utility, tax liabilities are
essentially a risky cash flow from the household’s perspective. The valuation gap only appears if

tax liabilities are valued using individual pricing kernels. Any SDF in the space of tradable payoffs

7In representative agent economies, the covariance term is by construction zero because the representative agent pays
all taxes. The covariance term is also zero in some heterogeneous agent models provided markets are complete. The
additional requirement is that the present value of taxation to each agent is independent of debt issuance policies.
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would value the tax liabilities differently. It follows that the market SDF m} = E[m{|z] prices these

assets correctly.® The appropriate discount factor for these tax liabilities is m’, not m*.

Government debt makes households feel wealthier because the burden of debt repayment falls on
lucky households with favorable income shocks. If the relative tax burden declines after a bad shock,
taxes become risky claims: households pay more taxes in good (idiosyncratic) states when their
marginal utility is low. As a result, households discount taxes at a higher rate than government debt,
and consumption exceeds the present value of income. The valuation gap thus reflects exposure to
undiversifiable risk: a positive net wealth effect arises precisely because the present value of taxes

reflects a positive shadow price of idiosyncratic risk.’

While uncertainty about the relative tax burden is necessary for net wealth effects, the converse is not
true. Importantly, Proposition 2 does not say that uncertainty about the future tax burden implies
that government debt is net wealth. A leading example is a situation in which there is uncertainty
about future taxes but individual consumption ¢} varies only across aggregate states. The reason
is that households may discount taxes at the same rate as the return on government bonds even if
their income is risky, because the shadow price of idiosyncratic risk is zero. Another case is when the
relative tax burden and marginal utilities are orthogonal: individual pricing kernels load on 7} in a

non-linear way, so there exists a debt profile By such that Cov(ni, m}(ni)|z) = 0 and A(B) is zero.

To further understand the nature of the valuation gap and whether it washes out in the aggregate, it
is useful to compare the present value of aggregate tax revenue under two valuation approaches."
The first approach, which is standard in the asset pricing literature, is to discount aggregate taxes
directly using the market SDF m], which gives Tj + Eo[mjT}]. The second approach computes the

present value of taxes for each household and aggregates such that
/Ingz' + /IEO[mng]dz' =Ty +Eo [Tl /Iminidi] = Ty + Eo[m1 T1)

where I define m; = [, minidi. The term T; can be thought of as a tax-weighted SDF. In complete
markets, both approaches yield identical results. If markets are incomplete, then mj # ™, and the
two approaches typically differ. However, m; is not a proper SDF, as it does not price aggregate

payoffs correctly. The term 7; discounts aggregate cash flows at a rate that is too high because it

8The market SDF m; = E[m/] 2] is the unique SDF in the space of tradable payoffs. It is the projection of each individual
household’s SDF in the span of the government debt portfolio.

9The condition Covo(ni, mi|z) = 0 is not necessary for A(B) = 0 because no issuance (49 = By = 0) also implies
A(B) = 0. This corresponds to a no-trade (autarkic) equilibrium in which asset markets are inactive (see, e.g., Krueger and
Lustig (2010)). This case is uninteresting: the net value of government debt is zero simply because the government issues
no debt. Further, I show below that the no-trade equilibrium is inefficient. A benevolent government seeks to achieve
A(B) = 0 by setting Covo(ni, mi|z) = 0.

0This occurs with x = 0 if the debt profile B is chosen such that the implied tax rate on income is 100%, that is, 77 = 1.
This is also the case if markets for idiosyncratic shocks are complete.

NThese ideas share similarities with the buy-and-hold perspective and dynamic trading perspective proposed by Brunner-
meier et al. (2024). In incomplete markets, the present value of an aggregate cash flow need not equal the sum of the present
values of its components if they have different exposures to uninsurable risk. While Brunnermeier et al. (2024) apply this
concept to the valuation of cash flows from trading bonds, I study the valuation of individual tax liabilities.
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reflects the impact of idiosyncratic risk on the risk-free rate. This shadow risk-free rate is higher when

taxation insures households against idiosyncratic shocks.

Proposition 2 holds regardless of the particular instruments the government uses to collect taxes: an
excise tax on ¢} would also provide fiscal insurance as long as favorable income shocks lead to higher
consumption. Further, wealth effects depend only on the covariance between the relative tax burden
and marginal utility, possibly conditional on the aggregate state. A non-zero net wealth share A(B)
does not require government debt to be special, e.g., because of liquidity premia (Di Tella, 2020).

What matters instead is that government debt affects the equilibrium allocation of risk.

Remark The assumption that agents are ex-ante identical is important because it rules out redistri-
bution through taxation, allowing me to isolate the effects of insurance. Ex-ante symmetry requires
households to face the same tax schedule and the same uncertainty about the relative tax burden.
Specifically, all households must draw the tax shock from the same distribution ¢{. This formulation
connects my analysis to existing work exploring how government debt affects risk sharing in closed

economies (Brunnermeier et al., 2024; Di Tella, 2020), in which tax changes are entirely unanticipated.

3.5 Connection with Households” Welfare

In the two-period model, government debt impacts asset prices because fiscal policy affects the equi-
librium allocation of uninsurable risks, and thus households’ pricing kernel. However, because there
are no storage technologies, asset prices do not depend directly on A(B). In contrast, A(B) is useful
to understand the effect on government debt on risk sharing and welfare. The term A(B) connects
to the first-order conditions of a benevolent government that chooses a debt profile B to maximize
households” welfare while taking the affine tax technology (2) as given. Importantly, government
debt being perceived as positive net wealth is not necessarily desirable, as a positive net wealth share

reflects untapped welfare gains from further redistribution of idiosyncratic risk.

The net contribution of government debt to households” wealth can be written as the product of the
quantity of insurance and the marginal value of insurance. The quantity of insurance reflects the size
of government debt. In contrast, the marginal value of insurance reflects the welfare gain from an
incremental increase in government debt. The net wealth effect A(B) is zero if either of these terms
are zero, yet the welfare implications differ sharply. If debt supply is zero, there is no trading in
financial assets and the equilibrium features autarky. Hence, consumption volatility is maximal. If
the marginal value of insurance is zero, consumption volatility attains the minimum a government
can achieve under the tax constraint. To formalize this argument, I link the present value contribution
of interest expense A(B) to the first-order conditions from a constrained planner problem in which

the government chooses a debt profile B but takes the tax structure x € [0, 1] as given.'?

2By constrained, I mean that the government takes the tax schedule as given. In contrast, the Mirrleesian approach
endogenizes the menu of tax instruments and does not restrict the government to set a tax schedule that is linear on income,
see Kocherlakota (2005) and Golosov et al. (2003). There are many other ways to implement the same allocation if the
government can choose the tax schedule as well. However, that would restore a version of Ricardian equivalence that
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I adopt a utilitarian welfare criterion that treats all households symmetrically. Davila, Hong, Krusell,
and Rios-Rull (2012) present a justification of this criterion in the context of incomplete market models.

Accordingly, the objective of the government is

Bo,Ao

max Wo = [ u(ch) + 65 Y n(ey)ulel (2. y)di (1)
T Pl
where consumption coincide with the outcome of the competitive equilibrium in Lemma 1

ch = €0 — 9o

ci(2, 61, 61) = dier(2) + Bo (1= n}) + Aodi (2) (1= n}) = nigr(2)
and, further, the government is subject to the affine tax technology

Ti(z) = 11(2) + 71 (2)e1(2)
11(2) = kT1(2) : k € [0,1]

The government faces a trade-off between providing insurance against income risk and exposing
households to fiscal risk: an optimal debt portfolio balances these two forces. Importantly, the
government has no control over the revenue share of lump-sum taxes or over the distribution of tax
shocks ¢i. Proposition 3 characterizes the first-order conditions for the optimal debt profile B*. The

assumption that households are ex ante identical simplifies the analysis considerably.

Proposition 3. Let welfare Wy be given by (11). The optimal debt profile B* = arg max W is the solution of

E[mi(B)(1-n)]=0 : B (12a)
E[mi(B)h(-m)| =0 : A (12b)

In the equilibrium associated with B*, the present-value contribution of interest expense is zero A(B*) = 0.
The no-trade equilibrium B™ = (0,0) also implies A(B™) = 0. However, B* = (0,0) does not satisfy (12a)
and (12b). If tax shocks are fully unanticipated, Covy(m?, ni|z) = 0 is sufficient and necessary for optimality.

At the optimum, the government chooses a debt profile such that each household’s marginal utility
is uncorrelated with the tax burden in period ¢ = 1.”® This condition holds, for example, if marginal
utility at ¢ = 1 only depends on aggregate shocks, or if the relative tax burden is constant. The main
message of Proposition 3 is that the covariance between individual pricing kernels and tax burden
offers an interesting economic interpretation of A(B) in terms of welfare gains from an additional
unit of government debt. Specifically, the sign of the net wealth share of debt determines whether an
increase in government debt improves risk sharing. If the tax burden is constant, the welfare gain is

always zero regardless of the distribution of idiosyncratic risks.

makes the debt composition irrelevant (see Bassetto and Kocherlakota (2004); Werning (2007)).

BBhandari et al. (2017a) study optimal debt management in incomplete markets. The mainstream view is that gov-
ernment serves to smooth tax distortions over time. In Angeletos (2002), the maturity structure is chosen to complete the
markets.
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Another way to interpret this is to view A(B) as households” marginal valuation of fiscal insurance.*
A positive contribution of interest expense to the present value of household consumption, A(B) > 0,
signals that demand for insurance is non-satiated. Conversely, a negative contribution means that
there is too much government debt.’> Under this interpretation, government debt serves as a safe asset
from individual households” perspective as long as the relative tax burden associated with interest
expense declines after bad idiosyncratic shocks. However, since security payoffs are exogenous, the

two-period model is silent about what makes government debt safe for the aggregate economy.

Proposition 3 shows that A(B) = 0 does not necessarily imply that government debt does not improve
risk sharing across households. Rather, it means that the additional welfare gain from more debt is
zero. A zero wealth contribution A(B) = 0 emerges both in autarky and in the optimum. In contrast,
a positive contribution to wealth appears when consumption volatility is lower than in autarky, but
higher relative to the minimum the government can achieve. The result that Eo[m?(ni — nj)|z] = 0
is equivalent to saying that marginal utility is orthogonal to the relative tax burden in the subspace
spanned by the government’s tradable assets. This follows from the government’s desire to mini-
mize cross-sectional dispersion in household consumption, constrained by its inability to eliminate
that dispersion entirely. Government debt being perceived as positive net wealth is not necessarily
desirable from an households’ perspective, as it may reflect scarcity of safe assets. The following two
special cases illustrate how a government trading a complete set of securities can achieve A(B*) = 0.
However, only in one case the government can choose a debt portfolio to entirely neutralize uninsur-

able risk on behalf of the households and satiate demand for safety.

This discussion suggests that government debt can move the economy away from a no-trade equilib-
rium that would prevail under autarky (4 = By = 0). However, households benefit from holding
government debt only when the tax structure supports a different allocation. Debt alone does not

improve risk sharing, but rather becomes valuable through its interaction with taxation.'®

Figure 5 illustrates the solution to equations (12a) and (12b) under alternative assumptions about the
volatility of idiosyncratic shocks and the structure of the tax technology. Circles denote the benchmark
case in which the volatility of income and tax shocks coincide. The optimal debt composition reflects a
trade-off between providing insurance against idiosyncratic income risk and limiting exposure to fiscal
risk. Higher future taxes increase insurance but also amplify fiscal uncertainty, so the government’s

optimal portfolio balances these opposing effects.

UInterpreting the net value A(B) as demand for insurance leads to an analogy between the planner’s problem (11) and
the Friedman Rule for liquidity demand. A government seeks to satiate demand for insurance so that A(B) = 0 in the same
way a central authority should provide liquidity until satiation. In an endowment economy, there is no cost in doing so.

5] am restricting my analysis to the empirically relevant case of non-negative issuance By > 0 and Ao > 0, thereby
ignoring situations in which government is a net lender.

16Similar ideas appear in Constantinides and Dulffie (1996), though they do not consider how government debt can
improve upon autarkic allocations.
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Figure 5: Optimal composition of government debt profile B* = (By, Ay) for different specifications of the
volatility of idiosyncratic shocks and tax technology. The horizontal axis plots the quantity of risk-free debt
outstanding, By. The vertical axis plots the quantity of state-contingent debt outstanding, Ay. The color scale
describes the tax technology. Blue (yellow) markers reflect a low (high) share of stochastic lump-sum taxes.
The shape of the market reflects the relative dispersion in income versus tax shocks: circles indicate that the
volatility is the same 0} = 07, squares indicate that income shocks have higher volatility o} > o7, diamonds
indicate that tax shocks have higher volatility o*?Zj > 02. Iset CRRA utility with v = 2, and 8 = 0.96. I specify
the payoff of the state-contingent asset so that it is positively correlated with output growth.

As the tax technology becomes more reliant on stochastic lump-sum taxation (i.e., as x increases),
the insurance motive weakens relative to the fiscal risk, and the equilibrium level of debt declines.
When income shocks are more volatile than tax shocks, the government finds it optimal to issue more
debt, both state-contingent and risk-free, to provide greater insurance against idiosyncratic income
fluctuations. Conversely, when tax shocks are more volatile, the fiscal-risk channel dominates, and

the government reduces its average debt holdings.

Projection Interpretation Since there are no investment distortions, all effects of government debt
issuance operate through the pricing kernels. The government’s problem can be viewed as choosing
a portfolio (By, Ap) that minimizes the variance of households’ marginal utility. The optimality con-
dition Eg[m? (n} — 1)|z] = 0 must hold because any correlation would allow the government to reduce
the variance of marginal utility by adjusting its asset portfolio. However, marginal utility is driven by
both aggregate shocks z and idiosyncratic shocks y, while the government’s debt portfolio spans only

aggregate shocks z. Hence, the government cannot eliminate all sources of marginal utility variation.

The condition Eg[m?(n} — 1)|z] = 0 ensures that marginal utility is orthogonal to the relative tax
burden in the subspace spanned by government bonds. This is equivalent to projecting marginal

utility onto the space of tradable government assets and setting the correlation with tax burdens to
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zero. Since households can hedge against aggregate risk through private markets, the government’s
role is to provide fiscal insurance against the uninsurable components of households” income. The
optimal debt portfolio achieves the best possible risk sharing subject to the constraint that only
aggregate-state-contingent instruments are available. Any correlation between marginal utilities and

taxes would represent unexploited insurance opportunities within the government’s feasible set.

3.5.1 Special Cases

I now discuss two special cases with analytical solutions for the optimal debt structure. The key idea
is that a government should choose the debt structure B* in a way that trades-off insurance of income

shocks ¢! against exposure to fiscal risks ¢} .

Example 1 (Proportional Taxation Only): Suppose x = 0, so the government raises tax revenue
through output taxes only. The relative tax burden is n{ = ¢{. Hence, the relative tax burden and the

idiosyncratic income shock are perfectly correlated. Consumption at time ¢t = 1 is

(2,81, %) = niei(z) — nigi(z) + (1 = n})Bo + (1 — n}) Agdi (2)
=i [e1(2) — g1(2) — Bo — Aod1(2)] + By + Aodi (2)

With x = 0, there is no stochastic lump-sum tax, so the government seeks to minimize the consumption
loading on income shocks across states. This outcome can be achieved by taxing all output, so that
T1(z) = ei(z) implies a 100% output tax 7f(z) = 1. The optimal debt profile B* = (B, Af) is the
solution of e;(2) = ¢1(z) + Bo + Aodi(2), z = 1,2. The government improves risk sharing on behalf
of households by fully taxing income (7 (2) = 1) and redistributing tax revenue in equal proportions
through interest payments. At the welfare optimum, households’ net-of-tax income comes entirely
from interest on bonds, and consumption varies only across aggregate states. Hence, A(B*) = 0 and

the government can implement an allocation with full idiosyncratic risk sharing.

Example 2 (Stochastic Lump-sum Tax): Suppose x = 1, so the government raises tax revenue
through stochastic lump-sum taxes only. The relative tax burden 7} = ¢ equals the idiosyncratic tax

shock and is independent of income shocks ¢}. Households’ equilibrium consumption is
¢y = dher(z) = nig1(2) + [1 = ni]Bo + [1 — ni] Aodi (2)

The pricing kernel and the tax burden are orthogonal if g;(z) + By + Aodi(2) = 0 for all z = 1,2;
given the government raises no taxes, the tax burden is constant. Households face two types of
uninsurable shocks, but the government cannot provide insurance against income shocks. As a
result, the government chooses a debt portfolio that minimizes risk exposure under its control, i.e.,
¢4, so that T1(z) = 0 in all states. As a result, A(B*) = 0 but the volatility of consumption is the same

as in autarky. This is the lowest consumption dispersion the government can achieve.”

7The effect of a stochastic lump-sum is immediate when g1 () = 0. The cross-sectional variance of idiosyncratic shocks
is Varo(T}) = Varg(ni[Bo + Aodi]). Conditional on z, the variance is (Bo + Aod:1)*Var(ni|z). Households’ exposure to
idiosyncratic shocks scales with the level of debt.
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3.6 Numerical Example

Lillustrate the relation between the net wealth contribution of government debt A(3) and asset prices.
There are two aggregate states z € (2, z). The tax and income shocks both take two values such that
#% € (0.75,1.25) and ¢ € (0.75,1.25). T assume 7(z, ¢, %) = 0.125 for all states. The endowment is
eo =5, e1(%) = b and e;(2,) = 6. Government purchases are set to zerf)ig = 0. The risky asset pays
di(z) = 0.7 and d;(zp,) = 1.2. Households have CRRA utility u(c;) = ij, with 8 = 0.96 and v = 2.
I compare two settings. First, the government only collects output taxes (x = 0), so that n] = ¢7.

Second, the government collects some revenue through (stochastic) lump-sum taxes (x = 0.6).
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Figure 6: The left panel plots the net wealth share of government debt A(B) as a function of the supply of
risk-free debt for alternative tax technologies. The orange line illustrates the case of output taxes only (x = 0),
whereas the blue line illustrates the case of both stochastic lump-sum and output taxes (x = 0.6). The right
panel plots the risk-free interest rate and the net wealth share of government debt for the case x = 0.6. The
blue line is the same in both figures. I set CRRA utility with v = 2, and 8 = 0.96. I specify the payoff of the
state-contingent asset so that it is positively correlated with output growth.

Figure 6a compares the net wealth contribution of government debt for different tax structures. The
orange line plots A(B) against By for the case in which the government only raises output taxes
(k = 0). At low levels of debt, A(B) is positive and increases with By. At very high levels of debt,
however, the contribution turns negative. At that point, the government has fully exhausted its role
as insurance provider. Further, the point at which the contribution becomes negative is lower if debt
issuance exposes households to fiscal risks. The blue line plots A(B) against B, under the assumption
that the government raises both output and risky lump-sum taxes (x = 60%). Uncertainty about who
will bear the debt burden that is unrelated to income shocks erodes the value of fiscal insurance and

implies a lower debt threshold above which further debt issuance hurts households.

The main message of Proposition 2 is that the sign of A(B) signals whether further debt issuance
improves risk sharing, and thus raises welfare. If u"’(-) # 0, an improvement in risk sharing translates
into a higher risk-free rate because of a reduction in precautionary demand. This connection is shown
in Figure 6b. The blue line is the same as in the left panel. The green line plots the risk-free rate rg

against debt supply. The risk-free rate increases as long as A(B) is positive, but starts to decline when
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A(B) turns negative.

3.6.1 Tax Adjustment versus Spending Cuts

Conforming to a long tradition in macroeconomics that takes the path of government spending as
given, my analysis explores equilibrium asset prices by assuming the government repays its debt by
raising taxes in period ¢t = 1. While survey evidence suggests households do perceive fiscal adjust-
ments to be important (Bianchi et al., 2025), raising taxes is not the only way governments may respond
to higher debt levels. Governments might instead cut spending or inflate away nominal debt. An
important question is whether asset prices respond differently to debt increases depending on how
the government chooses to repay its obligations. This section compares the asset pricing response
when the government cuts spending while keeping future taxes constant. This setting corresponds
either to the government using spending to finance a war abroad, or to a special case of preferences

in which the marginal utility of consumption is independent of government spending.

I study a policy in which the government sets the output tax rate to 7{ = 25% and the lump-sum tax

to 7 = 1, then cuts government spending to balance the budget. Households” consumption is

ch = €o — 9o

¢} = ¢he1(2)(1 — 71(2)) + Bo + Aodi(2) — @i 71(2)

While tax adjustments interact with precautionary demand, spending cuts holding taxes fixed do
not. The spending cut impacts the risk-free rate through consumption growth but not through
precautionary demand: lower government spending acts as a positive aggregate endowment shock
that raises households” consumption. The relation between the risk-free rate and the supply of risk-
free debt is increasing and convex as long as u” > 0. The response of asset prices is thus very different
compared to a situation in which future taxes increase, as there is no debt level beyond which the
risk-free rate starts to fall again.

Different fiscal adjustment mechanisms, i.e. tax increases versus spending cuts, generate qualitatively
different asset price responses to an increase in government debt supply. As a result, yield responses
around QE announcements (Krishnamurthy & Vissing-Jorgensen, 2011), Congressional budget res-
olutions (Weigand, 2025), or Treasury auctions (Ray, Droste, & Gorodnichenko, 2024) reveal what
households expect: future growth or future tax increases. The role of government debt in improving

risk sharing depends critically on households’ expectations about future policy responses.
4 Extensions and Robustness

Motivated by the current institutional framework in the U.S. Treasury market, I extend the analysis
in three main directions. First, I incorporate inelastic foreign investors that do not pay taxes. Second,
I introduce nominal debt and briefly discuss if inflationary shocks may lead to different allocation
of risk. Third, I study an infinite horizon economy in which the covariance between tax burdens

and individual pricing kernels still determines whether government debt is net wealth. I explore the
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link between uncertainty over taxes and violations of the transversality condition on the government
portfolio to understand the relation between fiscal insurance and rational bubbles. The infinite

horizon discrete-time analysis serves as a bridge to the dynamic environment in Section 5.

4.1 Extensions

I extend the model to study foreign investors, countercyclical income risk, and rule-of-thumb house-
holds. Foreign investors bring in heterogeneity in exposure to fiscal risks, as they pay no taxes.

4.1.1 Foreign Investors

Foreign investors differ from domestic investors in two respects. First, they do not pay taxes. Second,

I assume they have downward-sloping demand curves for risk-free bonds.! I model their demand as

F(po) = ar — Brpo

Bond demand is an affine function of the price py. The intercept oy denotes the average level of foreign

demand and fr is the slope. The market clearing condition for the risk-free bond now becomes
/Ibgdz' + F(po) = Bo

As a result, because domestic investors are ex ante identical, b)) = ¢ (Bo — F(po)). However, the
entire tax burden still falls on domestic households. Market clearing in the state-contingent asset
is the same as above. Proposition 4 describes equilibrium consumption with foreign investors. By
assuming that only domestic investors are marginal, and that foreign investors only trade risk-free

debt, the structure of equilibrium remains relatively simple.

Proposition 4 (Equilibrium with Foreign Investors). In the economy with foreign investors, the consumption

of domestic households is given by

co = €0 — 9o

¢ = dier(z) + Aody(2) (1 - ni) —1191(2) = F(po) — (1 —111)Bo

where F(py) = ap — Brpo. The equilibrium price of the risk-free bond pq solves the fixed point

E v/ (¢} (m0))]
If foreign investors are inelastic (Sr = 0), period t = 1 consumption declines in the level of foreign demand a.

The relevant pricing kernel for government debt is given by domestic households’ marginal utilities.

However, foreign investors erode the value of fiscal insurance. Specifically, the government raises

1A large share of foreign demand comes from private and public institutional investors. Foreign government investors
hold large position in short duration assets, which I interpret here as the risk-free asset (Tabova & Warnock, 2024).
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taxes from domestic investors to finance interest payments to foreign investors. As a result, house-
holds pay more taxes relative to their interest income, and the value of insurance declines. The point

is not just that foreigners hold debt, but that they hold assets without contributing into the tax system.

Figure 7 shows how the parameters of foreign demand impact the welfare effects of fiscal insur-
ance. Households” welfare is defined as in equation (11) and the debt profile is held fixed at
B = (By = 2,A9 = 2). For a given slope of foreign demand, welfare declines with the average
level of foreign demand (ar). The intuition is clearest in the case where foreign investors are fully
inelastic (8r = 0). An increase in foreign demand means domestic households hold fewer bonds in
their portfolios, so their interest income in period ¢ = 1 declines. Foreign investors do not pay taxes,
so the entire debt burden still falls on domestic households. As a result, an increase in government
debt generates the same fiscal adjustment and thus the same consumption dispersion across shocks.
However, lower interest income reduces the average level of consumption. Specifically, issuance of
risk-free debt lowers consumption equally in all states. Government debt thus still provides insurance
but at the cost of transferring resources abroad: the insurance benefit comes at the expense of lower

average consumption in period ¢ = 1.
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Figure 7: The figure illustrates how welfare depends on the parameters of foreign demand. The horizontal
axis plots the negative of the slope coefficient 5. The vertical axis plots the intercept of foreign demand aF.
The color scale illustrates households” welfare given by the utilitarian criterion (11). I set the debt profile such
that Ay = 2 and By = 2. Red (blue) indicates low (high) welfare. To emphasize the insurance effect, [ set x = 0,
i.e. only output taxes, CRRA utility with v = 2, and 8 = 0.96. I specify the payoff of the state-contingent asset
so that it is positively correlated with output growth.

On the other hand, the welfare loss from a large foreign sector is lower when foreign demand is very
elastic. The expected decline in future consumption incentivizes domestic households to save more

in period ¢ = 0, lowering interest rates and raising bond prices. An elastic foreign sector reacts to
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higher prices by reducing demand, so domestic households end up holding more government debt

in equilibrium. This effect mitigates the welfare loss from a large foreign sector.

Figure 13 in Appendix C.1.1 compares the impact of foreign investors on the risk-free rate across
two tax regimes. The left panel (Figure 13a) illustrates an economy in which the government only
collects output taxes. The blue line plots the risk-free rate against the supply of risk-free bonds By in
the benchmark without foreign investors. The orange line shows 7y when foreign investor demand
is price inelastic (a¢p = 0.5, Br = 0). The risk-free rate is lower because foreign demand crowds in
domestic bond demand as expected consumption growth declines and domestic households seek to
save more. The green line shows ry when foreign investors are also price sensitive (ar = 0.5, SF = 2).
Two forces now operate. The level of foreign demand makes fiscal insurance more expensive for
domestic investors and lowers interest rates. This pushes away foreign investors and attenuates the
adverse impact of foreign demand on welfare. The right panel (Figure 13b) considers a combination
of lump-sum and output taxes. At moderate debt levels, foreign demand again lowers the risk-free

rate.

The general message is that foreign demand complements domestic bond demand, but only when it
is very inelastic. When foreign demand is also very elastic, the initial increase in domestic savings
crowds out foreign investors. Because the fiscal adjustment is the same even with foreign investors,
government debt still provides insurance. Yet, higher debt also leads to lower consumption growth,
so whether the risk-free rate increases depends on which effect dominates. Importantly, the welfare
gain from higher insurance must be weighed against the welfare loss from lower future consumption,

so the debt threshold beyond which government debt no longer improves welfare will be lower.

4.1.2 Nominal Debt and Distributional Consequences of Inflation

My analysis so far assumes that the government issues real bonds and that higher debt leads to future
tax adjustments. However, governments typically issue nominal bonds, which are subject to inflation
risk, introducing an additional source of uncertainty for households. The distributional consequences
of inflation can differ substantially from those of future fiscal adjustments, as inflation affects real

wealth differently depending on households” nominal holdings.

Moreover, the impact on aggregate risk premia depends on whether inflation occurs in good or
bad states of the world, potentially amplifying or dampening precautionary demand. Although the
government does not issue any risk-free real assets, households can still trade risk-free real debt
among themselves, allowing them to agree on a shadow risk-free rate that guides pricing and risk-
sharing in the economy. Incorporating nominal bonds and inflation risk would therefore extend
the framework to capture how the interplay of debt composition, state-dependent inflation, and

household heterogeneity shapes both risk premia and the distributional effects of fiscal policy.
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4.1.3 Rule-of-Thumb Households

Fiscal insurance requires households to understand the government budget constraint. Yet, asset
demand might display inertia or be subject to other frictions. I briefly explore what happens to risk
sharing when some households are non-Ricardian. Suppose a measure p of rule-of-thumb households

do not optimally choose portfolio holdings. These households” budget constraint in period 0 is
Co + agdo + bhpo = dheo — T
where the asset positions a}, and b} are given parameters.> The remaining 1 — z households behave
as in the baseline model. The market clearing condition for consumption goods is
pey + (1= p)ey = eo — go

Market clearing in the asset markets is

pbh + (1 — )by = By

pay + (1 — pay = Ao
Proposition 5 characterizes the pricing kernel of the unconstrained households and describes how a

shift in debt supply impacts asset prices.

Proposition 5 (Rule-of-Thumb Investors). In the economy with rule-of-thumb households, the consumption
of unconstrained households is given by

Cé—ﬁ(eo—go—/ﬁd)

i (z,9") = ¢1(z,y")er(2) + apdi(2) + by — 13 (2, ¥")[91(2) + Aodi(2) + Bo)

where the asset positions of the unconstrained households are
, 1 .
th=1—, (Bo — ubh)
, 1 »
ay = . . (AO — ,uaé)
The main difference between rule-of-thumb households and foreign investors is that rule-of-thumb
households consume part of the endowment. Because they are not optimizing, however, it is the
consumption of unconstrained households that determines the relevant pricing kernel for pricing

government debt. With foreign investors, all the households who are consuming are also marginal.

4.2 Comparison with other Channels

This section compares the mechanism of fiscal insurance to common mechanisms and frictions often

studied in the public finance literature. Specifically, I consider borrowing constraints, tax distortions,

2Hand-to-mouth households are a special case with @ = b = 0.
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and incomplete markets for aggregate risks.

4.2.1 The Role of Borrowing Constraints

A key assumption behind Proposition 2 is that households do not face portfolio restrictions. In
particular, they can freely borrow and lend at the risk-free rate. However, the role of government
debt is very different when households cannot borrow at all (e.g., Aiyagari and McGrattan (1998)).
With borrowing constraints, an additional Lagrange multiplier appears in the Euler equations when
constraints bind. The mechanism in Proposition 2 is still present, but borrowing constraints intro-
duce an additional effect. Changes in the timing of taxes affect which borrowing constraints bind.
Therefore, the conditional covariance between taxes and marginal utilities is no longer the unique
force that determines whether government debt is net wealth. Borrowing constraints also lead to an
equilibrium where there is no trading in financial assets. However, asset valuations are very different

if households cannot issue debt or choose not to do so.

Further, unlike money and capital, government debt must always be backed by taxes. If households
pay taxes in exact proportion to their interest income, then government debt will not help even when
there are binding borrowing constraints. As a result, the extent to which government debt improves
welfare is still related to how the debt burden is distributed across households. In a simple two-
period model with two agents and borrowing constraints, the tax structure determines the extent to
which government debt helps with consumption smoothing when there are borrowing constraints.
Government debt helps because the associated tax cut today relaxes borrowing constraints. While
debt issuance clearly helps under most realistic tax arrangements, including lump-sum taxes, it
is important to emphasize that government debt is valuable precisely because part of the interest

proceeds are backed by somebody else’s future resources.

4.2.2 Tax Distortions and Deadweight Losses

A long literature explores the role of government debt in smoothing tax distortions over time and
across states (Lucas & Stokey, 1983). While my two-period model assumes taxes are purely redis-
tributive and do not affect aggregate output, I argue that tax distortions alone cannot generate wealth
effects and improvements in risk sharing in the aggregate. Therefore, the presence of deadweight
losses from taxation does not alter the main message of Propositions 2 and 3. To illustrate this point,
suppose income tax collection generates a deadweight loss 6(7;) that depends on the income tax rate.

The households’ intertemporal budget constraint is now
ch+ Eo [mict] = gh(eo — 0(75)) + Eo [migi(er — 0(rF))] + A(B)

where the government budget constraint implies Ty = —poBo — goAop and 71 = By + d1Ap, and
for simplicity, I set g = 0. The present value of interest expense A(B) still enters as a separate
term. Tax distortions that affect aggregate output are capitalized into the present discounted value
of income. Importantly, deadweight losses are discounted at the same rate as future risky income. In

contrast, future tax liabilities are discounted at a rate that reflects the covariance between tax burdens
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and marginal utilities. Tax distortions impact output realizations. They reduce the tax base, affect
economic growth, and can create additional consumption volatility. However, these effects alone are
not sufficient to make government debt net wealth. The crucial element that makes government debt
a store of value is that the debt burden falls disproportionately on lucky households.

4.2.3 Incomplete Markets for Aggregate Risks

A long tradition in public finance explores the role of government debt when markets for aggregate
risks are incomplete (e.g., Aiyagari et al. (2002); Bhandari et al. (2017a)). This section shows that the
source of market incompleteness, whether aggregate or idiosyncratic, has fundamentally different

implications for the effect of government debt on welfare.

When markets for aggregate risks are incomplete the government cannot hedge its budget against
aggregate shocks. Yet, missing markets for aggregate risks do not necessarily generate wealth effects
if they do not affect the relative tax burden in period ¢ = 1 and if households all choose the same
equilibrium exposure to aggregate risks. Corollary 2 illustrates this distinction by analyzing a special

case of the static model with no idiosyncratic risk and only risk-free debt.

Corollary 2 (Incomplete Markets for Aggregate Shocks). Suppose that Ay = 0, households can only trade
risk-free debt, and ¢ie1(z) = e1(z) and i = 1. Then A(B) = 0; the net wealth share is zero.

Because all households are ex ante identical and choose the same portfolio, the loading of period ¢ = 1
consumption on the aggregate shocks is uniform for everyone and does not depend on the quantity

of government debt outstanding. As a result, Ricardian equivalence holds.

4.3 Infinite Horizon

Before turning to continuous time, I show that the mechanism described above also matters when
households can dynamically trade assets. It turns out that the infinite horizon formulation brings
clarity about the relation between an household’s transversality condition, the transversality condition
on government debt, and the present value of interest expense. Further, a dynamic model allows me

to study how uncertainty about the future path of government debt supply impacts asset prices.

4.3.1 Extended Framework

I extend the two-period model of Section 3.1 to infinite horizon. Aggregate uncertainty is modelled
as a two-state Markov chain z; € {z;, 2;} where z, > z;. Households and government trade a risk-
free debt and a short-lived asset with exogenous state-contingent payoff d(z) that only depends on
aggregate shocks. The markets for aggregate shocks are thus dynamically complete. Households’

dynamic budget constraints are

ci + pibi + qiaj = b, + deal_, + ples — T}
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where p; and ¢ are the prices of the risk-free bond and the state-contingent asset, respectively. As in
the two-period model ¢} is the idiosyncratic income shock of household i. Government debt issuance
is described by a sequence of quantities for risk-free and state-contingent debt B = (A4;, B;)2,. The
path of debt issuance B can be stochastic, so that there is uncertainty about future fiscal policy. The

government budget constraint is
gt + Bi—1 + Ar1dy = pe By + A + Ty

The government issues debt and collect taxes to finance government purchases g = (¢g;);2,. Lemma 2
the contribution of interest expenses to the present value of households” i consumption, which gives

the infinite-horizon counterpart of A(B) in Proposition 2.

Lemma 2. Let m}, denote household’s i intertemporal marginal rate of substitution and define milt +j such

that my, , ,, = [1}—omi, ; with m{ = 1. Then, household i's dynamic budget constraint implies
T . . . . . . . T . .
D Eilmyy . icii] + Belmby rpesr (O + ager)] = by + aj_yde + > Belmy, 00 ee1]
=0 =0
T (13)
— > Eilmiyy iy 9005] + AN (B)]
=0

where the wealth contribution of government interest expenses to
AY(B)] =E, [m§|t+TU§+T (P41 Brsr + Qt—i-TAt—i-T)} — i Bi—1 — niAy—1dy

T
+Y B {Btﬂ' (pt+jmt|t+j77t+j - mt\t+j+177t+j+1)}
i=0

T
+ ZEt [Atﬂ' (Qt+jm1|t+j77§+j - mi\t+j+177§+j+1dt+j+l)]
j=0
In this framework, uncertainty about the future path of government debt B also impacts the present
value of interest expense. As a result, shocks to issuance of government debt impact the pricing ker-
nel. If debt issuance increases in periods of high marginal utility, then By ; and m} +; are positively

correlated and the present value contribution of interest expense is discounted at a lower rate.

These effects can be quantitatively important because households’ perceived wealth depends on the
entire path of future interest expense, not just on uncertainty about next period’s taxation. To gain
intuition, I consider how uncertainty about future supply of risk-free debt B, ; shapes the present

value of interest expense at time ¢ + j. To this purpose, the period ¢ + j contribution to A(B) is
Ai|t+j(Bt+j) =E; [Bt+]'mi|t+j (Etﬂ' [mi—i-j—&-lng—i-j—&-l - pt+j77§+j)] (14)

The term E; ; [m% i +1] — Pi147i4; comes from uncertainty in the relative tax burden at time

t + j + 1, and it reflects the fiscal insurance mechanism that appears in the two-period model. This
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term is non-zero as long as the time ¢ + j conditional covariance between the relative tax burden
and marginal utility are correlated. Uncertainty about future supply can amplify this effect if debt
supply increases in periods of high marginal utility. Debt issuance provides further insurance when
it is needed the most, provided that the conditional correlation between the tax burden and marginal
utility is negative. It is important to reiterate that wealth insurance channel from debt issuance are

present only to the extent that there is uncertainty about the relative tax burden.

4.3.2 Individual Transversality Conditions and Interest Expense

An important question is the behavior of A*(B)$° = limy_,o, A*(B) and how it relates to net wealth.
Jiang et al. (2024) value government debt in terms of no-arbitrage restrictions between future sur-
pluses and the current market value of government debt. Brunnermeier et al. (2024) show that in
incomplete markets, individual transversality conditions do not imply a transversality condition for
the government debt portfolio. The same insight applies here. Uninsurable income risks imply that
households discount their own wealth at a higher rate relative to future surpluses. The main point
of this section is that violations of transversality conditions and fiscal insurance both generate net
wealth effects, but neither requires or implies the other. This is important in the dynamic economy

with capital as the net wealth effect impacts capital accumulation and economic growth.

Proposition 6 shows that household’s transversality condition also does not necessarily imply that
the present value of interest expense is finite. This occurs because each household’s tax claim is not
tradable. I then derive conditions under which (i) A%(B)] = 0 and government debt drops from the
aggregate present value budget constraint, and (ii) the present value of interest spending is finite and

positive, i.e limy_,o, AY(B)! < .
Proposition 6. Let the present value contribution of interest expense be
AY(B)] =, [mi|t+T77§+T (P41 Brsr + Qt—i-TAt—i-T)} — i Bi—1 — niAr—1dy

T
+ B {Btﬂ' (pt+jmt|t+j77t+j - mt\t+j+177t+j+1)}
Jj=0

T
+ ZEt {At+j (Qt+jmt|t+j77t+j - mt\t+j+177t+j+ldt+j+1)}
Jj=0

Consider the individual transversality condition

Tlg%o 17 [mimT (bi—f—Tpt-&-T + ai—l—th-f—T)} =0 (iTVC)
and the government transversality condition

Tll_fgo E; [mi|t+T(pt+TBt+T + Qt-&-TAt-‘rT} =0 (gTVC)

(a) If taxes are constant or tax shocks are unanticipated, then Eq[n;, ] = ni and Covy(mi, 1, ni,1|z41) = 0,

then (gTVC) implies A*(B)$° = —ni By_1 —n} Ay—_1dy. Ricardian equivalence holds and government debt drops
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from the agqregate budget constraint. If (gTVC) is not imposed, lump-sum taxes may improve risk sharing.

(b) If taxes are constant or tax shocks are unanticipated, Eqy[ni. 1] = n} and Cov,(m}, 1, mi,1|2e41) < 0, then
Jim B [mi|t+T77g+T(pt+TBt+T + Qt—f—TAt—«—T} =0 (tTVQO)

(c) If Covy(mi 1, mi 1 |z141) < 0 imposing (gTVC) implies (tTVC). However, A'(B)§° > 0 and government
debt still improves risk sharing.

If the relative tax burden is proportional to the share of bonds each household holds, then (iTVC) and (tTVC)
are equivalent. In general, neither (gTVC) nor (iITVC) imply that (tTVC) holds.

Proposition 6 clarifies the relation between individual transversality conditions and the present value
of interest expense. The reason (gTVC) does not follow from (iTVC) is that the households discount
their own future wealth at a higher rate than future surpluses. Part (a) shows that violations of the
government transversality condition imply that lump-sum taxes can improve risk-sharing because a
bubble component generates a net wealth. To gain intuition, it is useful to isolate the contribution of

the present value of interest expense and set g = 0 so that (iTVC) implies

o0 o0
D Eilmiy iyl = by +ap_qdi + Y By[mi 6ty jenss] + A(B)E°
=0 =0

Under the premise of part (a) of Proposition 6, limr_,o, AY(B)] = —niB;_1 — ni Ai—1d;. Aggregating

gives

/ZZEt[miuﬂczitﬂ] :/IZEt[miuﬂQsiJrjetH] (15)
=0 §=0

The present value of aggregate consumption is equal to the present value of aggregate income, and

government debt is neutral. If, however, (gTVC) does not hold, then
m . . w . . . .
/IZ Et[mi|t+jci+j] = /IZEt [mz|t+j¢%+jet+j] + Th_lgo/IU;Et [mz|t+T(pt+TBt+T + qrr At
j=0 §=0

and government debt does not drop from the aggregate budget constraint. Violations of transversality
conditions on government debt drive a wedge between the present value of consumption and the
present value of income through A(B)°. An increase in government debt can make everyone feel
wealthier because households discount tax liabilities at a different rate than the safe interest income
on their government debt portfolios. However, government debt is more valuable to households that

have a higher tax burden today, i.e. A?(B)° is increasing in ;.

Part (b) shows that if households are taxed in proportion to their bond holdings, then the individual
transversality condition is sufficient for (tTVC). Brunnermeier et al. (2024) study an economy in which

the combination of homothetic preferences and capital taxation imply that the tax burden equals the
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share of the government debt portfolio held by each household. As such, (iTVC) and (tTVC) are equiv-
alent. I complement their argument by explicitly highlighting the role of fiscal insurance. Market
incompleteness implies that a transversality condition on government debt does not hold. However,
debt issuance improves risk sharing because of the endogenous response of taxes. If debt issuance in-

creases in periods of high marginal utility, this insurance increases the present value of interest income.

Finally, part (c) shows that, if taxes and pricing kernels are conditionally negatively correlated, a
transversality condition on the government portfolio (gTVC) implies that the risk-adjusted present
value of interest expense distant in the future goes to zero. The intuition is again that taxes are
risky liabilities Covi(mi, 1, n},1|2e41) < 0, so they are discounted at a higher rate than the entire
government portfolio. Imposing a transversality condition on government debt neutralize wealth

effect from lump-sum taxes (see Di Tella (2020) ) .

4.4 Discussion

I briefly discuss how my paper relates to the literature on safe assets and what would change in

government debt was nominal instead or real.

4.4.1 Liquidity Premia and Safe Assets

There are several conceptual differences between the role of government debt in my framework and
models in which government debt is special (Krishnamurthy & Vissing-Jorgensen, 2012; Nagel, 2016).
A major difference is the channel through which debt supply impacts interest rates. I emphasize the
government’s liability side. Changes in the supply of government debt affect asset prices because
future fiscal adjustments impact households’ pricing kernels. However, private and public assets are
perfect substitutes and the convenience yield on government debt is zero. Still, issuance of private
assets is different because of the way in which it is financed. An increase in public debt triggers future
tax adjustments, whereas more private debt does not. As a result, issuance of the same asset can have

different economic outcomes depending on who the issuer is.

Households do not attribute any special value to government debt per se, but instead value the
change in the timing of taxes that helps them better share idiosyncratic risk. The extent to which debt
issuance affects asset prices is tied to the covariance between the tax burden and each household’s
pricing kernel, as it reflects how fiscal policy shapes risk exposures. It is relatively straightforward to
introduce liquidity premia, for example through bond-in-the-utility preferences. However, a liquidity

premium alone is not sufficient in general to generate real effects (see Di Tella (2020)).

4.4.2 Comparison between Private Debt and Government Debt

Another question is what prevents households from setting up an intermediary that performs the
same role as the government. I do not provide an explanation for why such arrangements do not

exist within the model. However, in practice, intermediaries may not be able to replicate the fiscal
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insurance mechanism for several reasons.

First, the government is large and can mandate taxes for everyone in the economy. As a result,
the government can raise revenue free of idiosyncratic risk and issue securities that are backed
by aggregate cash flows only. An intermediary could perform the same role to the extent that
its revenue is also free of idiosyncratic risk. Yet, it seems unlikely that a private intermediary’s
revenue would remain totally insulated from idiosyncratic shocks from its client base or business
operations, preventing it from offering the same risk transformation. Second, private contracts lack
the enforcement power of taxation. Households cannot credibly commit to pay a private institution
more when they experience positive income shocks.® The government’s authority over taxation solves

this commitment problem by making payments mandatory rather than voluntary.
5 Dynamic Model

The two-period model shows that debt prices vary with debt supply because future tax adjustments
alter households’ pricing kernels. The sign of the net wealth contribution reveals whether further
debt issuance improves risk sharing. While this is useful to understand the relation between fiscal
insurance and welfare, the net wealth effect does not generate real effects. Further, discrete time intro-
duces additional complications. In discrete time, idiosyncratic shocks determine income shares in the
current period, but the share of interest payments is determined by holdings chosen in the previous
period. This timing mismatch complicates the fiscal insurance mechanism. The continuous-time
model with capital kills all the other effects except the net wealth contribution while maintaining

tractability.

The takeaway is that the impact of fiscal insurance operates very differently in a production economy
because it impacts the rate of investment. I then demonstrate that government debt is irrelevant if
lump-sum taxes do not impact aggregate outcomes even when markets are incomplete. The second
conceptual point is that improvements from risk sharing are linked to the tax side, and that retrading
government debt after bad shocks alone does not provide any self-insurance. I articulate the main
points in a production economy with idiosyncratic investment risk, no aggregate risk, and log utility.
I then discuss extensions with aggregate risk, recursive utility, and uninsurable tax shocks. Even
though the stochastic lump-sum plays an important role in the two-period economy, I temporarily

abstract from for expositional purposes.

5.1 Steady State Framework

I first study a steady state version of the model without aggregate risk.

3A long literature studying limited commitment shows that households’ incentive to repay debt declines after good
idiosyncratic shocks. See for example Alvarez and Jermann (2000).
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5.1.1 Environment

I describe households, government, and define a competitive equilibrium.

Households Time ¢t € (0,00) is continuous and runs from zero to infinity. Boldface letters refer to
sequences, e.g., ¢ = {c¢;}72,. There is a continuum of households indexed by ¢ € Z. All households

have identical logarithmic preferences
Ul(c) = Ey {/too log . ds} (16)
Households own capital k} and produce a flow of consumption goods according to a linear technology
er = (a—1p)k;

where ! is the investment rate per unit of capital. Productivity a is common to all households and
is constant over time. The change in effective capital over a short period of time is exposed to both

aggregate and idiosyncratic shocks

= (®(c8) — 6)dt + vdZ}
t

where dZ} is an idiosyncratic Brownian motion that is specific to household i. The parameter §

denotes the depreciation rate. The increasing and concave function ®({) captures capital adjustment

costs. The volatility of idiosyncratic shocks, v, is constant. To derive closed-form expressions, I specify
1

the adjustment cost function such that ®(¢) = 5 log(1 + ot) (see Brunnermeier and Sannikov (2014)).

Capital is traded continuously at equilibrium price ¢;.

Idiosyncratic risk washes out in the aggregate, so that aggregate capital K; = [; k! di evolves as
dK; = / dk! di = (/(@(4’) — 0k di) dt (17)
z z

Government I consider a government that raises taxes and issues real risk-free debt to fund an

exogenous stream of government purchases g. The government budget constraint is
dBt = BtT’t dt — Tt dt + gt dt (18)

where dB; = (.3 dt denotes bond issuance, B;r; dt is interest expense, 7; dt is aggregate taxation,
and g; is government purchases. Government policy is exogenously given by a stochastic process for
debt issuance p; that loads on the same aggregate Brownian shock as capital. In the steady state, I
assume that the issuance rate is constant and equal to u. For simplicity, government purchases are
a constant fraction of aggregate capital g; = gK;. Aggregate taxation adjusts so that the government
budget constraint holds in every period. As in the two-period model, I restrict attention to an affine
tax schedule. The government collects a fraction x € [0, 1] from lump-sum taxes and a fraction (1 — k)

from proportional taxes. I assume that proportional taxes are collected on financial wealth n{, which
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is the sum of government debt and capital held by each agent . As a result, total tax revenue is
T =T} —|—Ttn/ nidi
z
where tax rates on each instrument adjust as follows
Tl = kT : Tt"/ nidi = (1 — k)7
I

The lump-sum tax is a pure lump-sum tax that is identical for everyone. If x = 1, the tax burden is
constant over time across all households. The proportional tax implies that the tax burden falls more
on households that hold more capital. Because capital accumulation depends on idiosyncratic risks,

this is what creates uninsurable variation in the tax burden across households.

5.1.2 Households’ Problem

As in the two-period model, I define households” wealth w;} as the market value of financial assets

less the present value of their individual tax liabilities.'Hence, net wealth is
w,’;:qtkg—i-bf;—ﬂi

Individual tax liabilities vary with idiosyncratic shocks. As a result, I compute the present value 7}

using households’ individual pricing kernel &;. The pricing kernel evolves as

dg! -
# = —T‘tdt—ﬂ'tdZtZ
&

where 7, is the equilibrium risk-free rate and ; is households” exposure to idiosyncratic shocks. As

a result, the present value of taxes is

S

. o0 /L' .
T =E, l 5—?7'1 ds]
t t

Since 7} is an Itd process that varies with idiosyncratic shocks, I postulate that
dT} = il T} dt + o] T} dZ} — 7} dt
where u] and of denote the drift and diffusion terms.

As in Di Tella (2020), I assume that markets are incomplete in the sense that idiosyncratic risk cannot

be shared. There are no other financial frictions. The return on capital is

. —d d(gk . 4
dRi(1) = & p "t + (q‘fk;) = E[dR!] dt + v dZ;
t

1This definition of wealth follows from solving the dynamic budget constraint forward and imposing a no-ponzi
condition. Appendix A.3.2 explains this relation in more detail.
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where E[dR!] includes the dividend yield and the capital gain. The households’ problem is to choose

consumption ¢, investment ¢, capital holdings k¢, and bond holdings b} to maximize (20) subject to
p i t, cap 88 Kt 85 0y )
dw} = biry dt + @kIE[dR) dt — ¢ dt — 7} dt + qikiv dZ; (19)

a solvency constraint w! > 0 and a no-ponzi condition lim;_,, E[¢fwi] = 0. Including the present
value of taxes in the definition of wealth, implicitly impose a natural borrowing limit.? I denote the
wealth share invested in capital as

ki ki
Yt =
wy

In most representative agent asset pricing models, the wealth share of capital gof " equals one in
equilibrium because capital is the sole source of wealth and financial assets are in zero net supply.
The wealth share of capital also equals one in representative agent economies with a government
because the present value of taxes and the market value of total bond positions usually coincide. The

key novelty of this framework is that ¢}"" may be different than one.

5.1.3 Competitive Equilibrium

A competitive equilibrium, given exogenous government policy i is defined in the usual way as a set
of allocations and prices such that all households maximize utility and all markets clear. I take the
initial capital stock ko and its distribution among house as given. All households are endowed with

ki > 0, so that everyone starts with strictly positive net worth.

Definition 3 (Competitive Equilibrium ). A competitive equilibrium with taxes is a set of aggregate stochas-

tic processes: the price of capital q;, the aggregate capital stock ky, taxes 7}, T]* and a set of stochastic processes

for each household i € I: net worth w}, consumption ct, portfolios 0%, and investment 1} such that

(i) each household chooses ci, ii, 0% to maximize utility (20) subject to the budget constraint (19) taking

aggqregates as given and for arbitrary initial net worth wi > 0;
(ii) given issuance yu;, capital taxes T and lump-sum taxes T} satisfy the government budget constraint (18);
(iii) aggregate capital is consistent with the initial condition ko and satisfies the law of motion (21);

(iv) all markets clear
/ cidi 4+ gK; + / Lkidi = aK; (Goods)
T T
/@F@mz%m (Capital)
T

The bond market clears by Walras” Law. The total value of bond positions adds up to B;.

2Alternatively, a borrowing constraint that varies with the present value of taxes would also work.
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5.1.4 Model Summary

Figure 8 provides a visual summary of the main ingredients of the model. The government issues
debt to a continuum of households who operate risky capital. The key ingredient of the model is that
tax liabilities reflect uninsurable risks. In contrast, the market value of government debt reflect the

present value of aggregate tax revenue, which is free of idiosyncratic risks.

A L

— i _ Capital

|[Agg Wealth = Capital + Bonds — PV Taxes| . /ﬁ\
Bonds

. | -

; A

A

n
Capital

Figure 8: Architecture and summary of continuous-time model with production. The government issues
debt to a continuum of households subject to uninsurable idiosyncratic investment shocks. Government debt
is backed by aggregate tax revenue 7; that is free of idiosyncratic risk. In contrast, if taxes partly depend on the
history of idiosyncratic shocks, individual taxes reflect uninsurable shocks. Fiscal insurance implies that the
aggregate individual valuation of future tax liabilities, i.e., the aggregate value of the red blocks on the right,
[ T}, di, need not coincide with the market value of government bonds given by the yellow blocks.

5.2 Solving for the Equilibrium

I first describe households’ optimality conditions and show that everyone makes the same consump-
tion, savings, and investment decisions. I then solve for aggregate quantities in terms of the total

share of wealth invested in capital. To isolate the impact of fiscal insurance, I set g = 0.

5.2.1 Households’ Optimality

Households choose consumption ci, the portfolio share of capital ¢ and the rate of investment ..
Lemma 3 demonstrates that optimal policies are linear in net wealth w! and that all households make
the same choices. This property considerably simplifies aggregation, as I do not need to keep track

of the entire wealth distribution across households.
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Lemma 3. Households” consumption and investment policies satisfy

c; = pui,
; 1
P'(uf) = —.
=2

Further, the share of wealth invested in capital satisfies
E[dR)(1})] — re = v*pp" —volp;

where gog”i = % is the share of tax liabilities in total wealth, such that 1 = gof t 4 gof # - <,01,,TZ
t

An interesting implication of Lemma 3 is that all households make the same choices even when
taxes are lump-sum. The standard intuition with uninsurable income risk is that lump-sum taxes
are more burdensome for unlucky households, as they represent a larger share of wealth for those
who experienced a series of negative income shocks. This intuition no longer holds in a model with

idiosyncratic investment risks where policies are linear in net wealth w;.

The risk premium on capital consists of two components. The first component 124" reflects a
compensation for uninsurable risk that households cannot diversify. The second component vo; or
reflects fiscal insurance. A decline in the present value of taxes after a bad idiosyncratic shock lowers
the present value of tax liabilities. Hence, depending on its loading on idiosyncratic shocks o7,

changes in the present value of taxes provide insurance against idiosyncratic shocks.?

5.2.2 The Wealth Share of Capital and Aggregate Quantities

Given the combination of homothetic preferences and linear policies, it turns out that all aggregate

equilibrium quantities can be written in terms of the aggregate share of net wealth allocated to capital*

k _ Ky :CIth
YT widi W

I'look for a symmetric stationary equilibrium. Because there is no aggregate risk, the price of capital
q: is constant. Proposition 7 characterizes the equilibrium price of capital and the investment rate in
terms of the capital wealth share (o} and other exogenous parameters. I also provide an expression for
the risk-free rate in terms of ¢, ¢I, and the loading of taxes o] on idiosyncratic shocks. The results

follow immediately by aggregating individual demand and clearing the capital and goods market.

3The fact that the present value of tax liabilities loads on the idiosyncratic shock dZ; is a major deviation from Di Tella
(2020). When money and transfers are distributed lump-sum, there is no hedging term that affects portfolio demand.

“When there is a government collecting taxes from households, it is useful to distinguish ¢} from the share of total
assets allocated to capital ¥f. These are distinct objects because the denominator in ¥} includes only tradable financial
assets, while ©F divides by net wealth. Silva (2020) makes a similar point in the context of QE interventions.
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Proposition 7 (Aggregate Outcomes). The equilibrium investment rate 1i = 1, and the price of capital q; are

_agf—p
t=—"%
po + ¢y
k
apy —p
@w=1+o| —=%
<p9+%’f>
The risk-free rate is
_a—u 2k T T
re = P + @(u) — 6 +v7pf +voy @y
t

The investment rate depends on fiscal policy only through ¢f. As a result, changes in the rate
of issuance of government debt will have real effects only to the extent that they impact ¢}. The
continuous-time framework clearly isolates the fiscal insurance channel.

The last step in the equilibrium characterization is to demonstrate that f # 1 and to show whether
it depends on the tax structure. To this purpose, I postulate a stochastic process for the tax burden

nt > 0.5 The relative tax burden evolves as

dn}
nt

= o}dZ}

where the loading o;' depends on the tax structure. In the special case of lump-sum taxes, o} = 0.

Importantly, the process % is a martingale, so that all shocks to relative tax burdens are unanticipated.
t

Proposition 8 provides conditions under which the capital share of wealth is different from one. To

avoid confusion, I impose a transversality condition on government debt.

Proposition 8 (Capital Wealth Share and Tax Burden). The wealth share of taxes ] satisfies

oi = 80?/ exp (—/ rydu —/ Tsods +/ u5d8> (rs — pis)ds
t t t t

assuming that a transversality condition on government debt holds. In a stationary equilibrium, ¢} is

T b Tt — Mt
Pt =Pt
Te + moy —

If either (i) markets are complete or (ii) the relative tax burden is constant o} = 0, then ©f = 1 and aggregate

outcomes are independent of the debt issuance rate ju.

Proposition 8 is the continuous-time counterpart of Proposition 2. To understand this result better,

recall that the wealth shares ¢f and ! satisfy the accounting identity
of +ol =1+¢f

where ¢? = B; /W, is the share of government debt relative to aggregate wealth W; = [ widi. Typi-
cally, ¢ < ¢?, so that households’ equilibrium exposure to capital is less than one.

5This is the continuous-time counterpart of 71(z,%") in the two-period model. Most of the previous arguments go
through in the dynamic model as well.
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Abstracting from government purchases, standard asset pricing models imply that the market value
of government debt equals the present value of aggregate tax revenue®. As a result, ¢! = ¢} must
hold so that ¢f = 1 regardless of the growth rate of debt. However, when markets are incomplete,
the present value of aggregate taxation need not equal the aggregate present value of individual tax
liabilities, so that ¢? # . Working in continuous time provides a precise way of characterizing
the wedge A(B) = ¢? — p!. The dynamic model ties back to and generalizes the insights from the
two-period model about the covariance between pricing kernels and tax burdens. However, because

it affects the rate of investment, the net wealth effect A(B) = ¢? — ¢! has real effects.

5.3 Results

I establish two main results. First, I show that lump-sum taxes are neutral despite market incom-
pleteness. This result shows that government debt alone does not improve risk sharing by allowing
households to sell bonds in exchange for consumption goods after adverse idiosyncratic shocks. Sec-
ond, I show that capital taxation lowers investment and thus economic growth. Importantly, the
impact of government debt on asset prices does not work entirely through precautionary savings, but

also through an intertemporal smoothing motive because of lower consumption growth.

5.3.1 Neutrality of Lump-sum Taxes in Incomplete Markets

Consider the special case of lump-sum taxation, so that x = 1. Since there is no aggregate risk and
lump-sum taxes are shared equally, the path of lump-sum taxes is deterministic. The present value

of all future lump-sum taxes is thus
T} = /Oo el rudu i
t
It immediately follows that
dT} = rT}dt — 7} dt

so that o/ = 0. Proposition 9 shows that if taxes are lump-sum, there is no fiscal insurance. As a
result, a version of Ricardian equivalence holds even though markets are incomplete. Government

debt alone cannot improve risk sharing if the relative tax burden is constant across households.

Proposition 9 (Lump-sum Taxes). If taxation is lump-sum « = 1, then fiscal policy is irrelevant for aggregate

outcomes. Investment and the price of capital are independent of the growth rate of debt p.

Proposition 9 delivers a surprising version of Ricardian neutrality with incomplete markets. Gov-
ernment debt is neutral even in an economy with uninsurable risks. This revisits the conventional

wisdom that government debt improves risk sharing because households can exchange bonds for

6This follows from solving the government budget constraint forward. I derive this relation in Appendix A.5.
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goods after a series of bad idiosyncratic shocks. The wealth share of capital is o} = 1 so that

qt =

ISERCHIS

-p
p

Ly =
only depend on how productive and patient households are.

5.3.2 The Impact of Fiscal Insurance on Investments

Suppose the government only collects capital taxes, so that x = 0. Then, the present discounted value

of future tax liabilities is

38
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Proposition 10 establishes that taxes on capital provide fiscal insurance. Specifically, the tax burden

rises after a good idiosyncratic shock, so that o7 > 0 and ¢} < 1.
Proposition 10 (Fiscal Insurance). If the government raises taxes on capital, o' > 0 and m > 0. As a result,

T b Tt — [t b
$r =P < ¥
Tt + moy —

The wealth share of capital is less than one @f < 1.

In an economy with capital taxes, individual tax liabilities depend on the history of idiosyncratic
shocks. The combination of homothetic preferences and linear policies implies that lucky households
hold a larger share of capital. Thus, the tax burden increases after a series of good shocks. Households’
individual tax liabilities are effectively a risky cash flow, and thus get discounted at a higher rate
that captures uninsurable idiosyncratic risk that households have to bear in equilibrium. Corollary
3, which immediately follows by differentiating ¢ with respect to ¥, establishes that investment
increases with the wealth share of capital. As a result, fiscal insurance reduces capital accumulation.
Importantly, this result does not depend on the specific tax instruments in the model. A consumption

tax would also generate a similar effect, on top of directly distorting the consumption margin.
Corollary 3. The investment rate v, increases as the share of wealth invested in capital increases.

oL

B
o

Corollary 3 reveals that the net wealth effect of government debt leads to real effects in the production
economy. Because taxes are discounted at a higher rate, households feel richer and want to consume
more. The only way to accommodate higher consumption is for investment to decline. This mech-
anism explains why the net wealth contribution of government debt does not impact asset prices in
the endowment economy of Section 3. Households do feel richer, but how much they consume is

determined by the exogenous endowment in period ¢t = 0.
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Figure 9: Investment rate as a function of the capital wealth share ¢}
Before concluding, I briefly discuss extensions to the baseline framework. The mechanism in Propo-
sition 8 is robust to the introduction of aggregate risk, recursive utility, imperfect risk sharing, and
idiosyncratic tax risk. I only emphasize novel implications.
5.3.3 Recursive Utility and Supply Risks

Ingredients: Suppose all households have preferences defined recursively (see Duffie and Epstein
(1992)) by

vie) =B [ [ st viyas] (20)
where
1 pct =Y
HeU) =15 { A== P 7>U}

All households share the same discount rate p > 0, risk aversion +, and elasticity of intertemporal
substitution (IES) ¢~!. Standard CRRA utility is nested as the special case v = 9. In addition of
decoupling risk aversion and IES, there are two key features of preferences (20). The first is that
policies are linear in wealth, which considerably simplifies aggregation. Second, when v > 1, these

preferences generate intertemporal hedging demand.

The change in capital over a short period of time is exposed to both aggregate and idiosyncratic shocks

dk; : ,
k—; = (®(u}) — 8)dt + odZ; + vdZ;
t

where Z = {Z; € R;F;,t > 0} is an aggregate Brownian motion and Z! = {W}, F;,t > 0} is an

idiosyncratic Brownian motion that is specific to household i.
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Idiosyncratic risk washes out in the aggregate, so that aggregate capital k; = [; kidi evolves

K, — / dkidi — ( / (@) — 5)k§d¢> + okdZ, 1)
7 T
Government behavior is the same as above, with the only difference that the issuance rate is stochastic.

Mt

Implications: The price of capital ¢; is no longer constant follows a geometric Brownian motion

d
% = /Lq7tdt + Uq,tdZt

t

The return on household’s i capital is this given by

a

— i . .
“at 4 (Nq,t +O(yy) — 0+ aq,to) dt + (0qt + 0)dZy + vdZy

dR! =
t qt

Markets for aggregate shocks are complete. There exists a market pricing kernel £, such that
- = —’I“tdt — 7TtdZt

However, the market SDF & does not correspond to any households’ marginal utility of wealth because
the latter also compensates exposure to tax shocks and idiosyncratic capital shocks. Such differences

reflect absence of full risk-sharing, for which I provide more details below.

5.3.4 Partial Risk Sharing

Ingredients: I now allow households to share part of their idiosyncratic risk by issuing equity.
Households I impose imperfect risk sharing in financial markets by requiring household ¢ to maintain
a fixed exogenous exposure x to his own return on capital, dR;.” The contractual environment is
therefore close to Di Tella (2017), but all households are equally productive. There are no other finan-
cial frictions. In particular, households are free to short capital and government debt. Households
can also write contracts, referred to as hedging positions (see Hansen, Khorrami, and Tourre (2024)),
contingent on the aggregate state Z;. The return on these hedging positions is dR¢, which also only
reflects exposure to aggregate Brownian risk. Constraints on idiosyncratic risk sharing do not prevent

the household to perfectly share aggregate risk.

Capitalis traded continuously at equilibrium price ¢;. Households can issue outside equity to diversify

away part of their idiosyncratic risk, but must retain a fraction of it. The households’ problem is to

"There are different ways to microfound this assumption, for example by invoking agency frictions Di Tella (2017). A
portfolio constraint on equity issuance is similar if it always binds in equilibrium, e.g. Brunnermeier et al. (2024).
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maximize expected utility subject to the dynamic budget constraint

i
dw;

= @orydt + Sﬁf’i(dRi —rydt) — (1 — X)etK’i(th — rydt)
¢

n gf,i< dRY — rdt) — cidt — dPV(taxes)

Implications: Issuance of outside equity attenuates the effects of fiscal insurance as it lowers house-

holds’ equilibrium exposure to uninsurable risk. Proposition 11 summarizes this result.

Proposition 11 (Partial Risk Sharing). Households” optimality for consumption and investment requires

1
qi /(1)

where ¢ captures time-varying investment opportunities. All households choose the same exposure to idiosyn-

cratic shocks gof " = k. Expected excess return on capital are

7
qt

+ B(8) — 0 + pigs + 0g00 — 1 = mi(0gs + 0) + v —vol o

5.3.5 Idiosyncratic Tax Shocks

Ingredients: Lastly, I introduce idiosyncratic shocks to taxation. In the spirit of Achdou, Han,
Lasry, Lions, and Moll (2021), I assume that the households’ wealth tax rate evolves as a continuous
time Markov chain that takes two values 7; € {7, 7,} where 7, > 7; corresponds to a high-taxation
regime. Tax process associated to each household are independent, and the instantaneous transition

probabilities between the two states are \;,_,; and \;_,;, respectively.

Implications: In the model, the distribution of wealth between high- and low-tax households
emerges as a key state variable. Households exhibit heterogeneous marginal propensities to con-
sume due to differences in investment opportunities, and shocks to government debt issuance tend
to redistribute wealth from low- to high-tax households. These differences in portfolio choices across
households also lead to a concentration of risk, amplifying the heterogeneity in consumption and
wealth dynamics. Overall, the interaction of wealth distribution, investment opportunities, and debt

shocks shapes both risk sharing and the allocation of resources.
6 Conclusion

I model the impact of government debt on bond prices when fiscal policy interacts with uninsurable
risks. The main message of the paper is that changes in debt supply trigger future tax adjustments
that impact households’ risk exposure, and thus their pricing kernels. Contrary to conventional asset
pricing models, the pricing implications of government debt issuance originate from its liability side

and how it is structured.
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The two-period framework shows that in an endowment economy, households” exposure to uninsur-
able risks scales with the level of debt. An increase in debt raises interest rates because higher taxation
in the future redistributes risk exposures across households and lowers their consumption volatility.
The covariance between the individual pricing kernels and the relative tax burden determines how
an increase in debt impacts the price of risk-free and risky assets. Fiscal insurance implies that gov-
ernment debt is net wealth. However, this wealth effect is irrelevant in an endowment economy as
the current level of consumption is determined by the endowment realization. Still, the sign of the

net wealth contribution signals whether further debt issuance leads to welfare gains.

The relation between bond prices and bond supply is non-monotonic. I find that there exists a debt
threshold after which further debt issuance exposes households to fiscal risks. This debt threshold is
lower when taxation is less redistributive or when foreign investors are less price elastic. A promis-
ing avenue for further research is a quantitative exercise that assesses how far various countries are
from this threshold. In the production economy, the wealth effect of fiscal insurance has real effects
because households now have access to a storage technology. Working in continuous time allows
me to isolate this channel. With homothetic preferences and linear policies, households always hold
government bonds in proportion to the taxes they pay. As a result, any gains comes purely through
valuation effects. Because taxes are discounted at a higher rate than government debt, households

feel wealthier. As a result, they consume more and invest less.

I show that a version of Ricardian equivalence holds even under market incompleteness. Households
can entirely undo lump-sum taxes through private trading, as they have enough assets to do so and
are not subject to borrowing constraints except the natural borrowing limit. Beyond establishing a
novel benchmark result, this result delivers an important conceptual point. Government debt alone
does not improve risk sharing. Crucially, it is the structure of taxation that determines whether

government debt is net wealth.
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A Proofs

A.1 Proofs for Section 3

A.1.1 Proof of Lemmal

Proof. Households are ex ante identical and maximize the same concave objective subject to linear

budget constraints. Symmetry of equilibrium follows immediately. [

A.1.2 Proof of Proposition 1

Proof. Lemma 1 implies that ¢}, is independent of the debt profile. Consumption in period ¢t = 1 is
¢i(2,81, 1) = dler(2) + Bo (1= i) + Aoda(2) (1= i) = nigi(2)
The price of the risk-free asset is given by the standard formula

u'(ch (2, 61, #1))

u'(cp)

pozElﬁ

Differentiating with respect to By and since tax shocks are entirely unanticipated E[n!] = 1 gives

Opo B

0By /(<))

Cov [u"(ci (2, ¢}, 1)) |

The same argument applies to find the expression for 2 S [

A.1.3 Proof of Corollary 1

Proof. From Proposition 1, gg‘) = 0is zero if (i) u” is constant or (ii) if n{ = 1. [ |

A.1.4 Proof of Proposition 2

Proof. Let A\gp > 0 and A(z,¢%, %) > 0 denote the Lagrange multiplier on to the individual budget

constraints. The Lagrangian associated to each households’” problem is written as
E(ct,ao, 07)& =u (co) + 622 m(z ngl,gol (cﬁ) + Ao {eo — Té — cg — bépg — aéqo]

—ZZA 1 6h) [Blen(z) = Ti(z 61, ) + by + aje (2) — cf]
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The first-order conditions for consumption and asset holdings are

o (cf)) =X\
Br(z,y) (ch(z, 61, 61)) = Az 6}, 1)
and

LY, A 6, )

_ ks
LAz 6 o) (2)
_ L

Pbo

q0

Hence, it follows that py = Eq[m!] and g9 = Eq[m?d;(z)] where

u'(¢4 (2, 9%, 1))
u/(co)

mi (2, 61, ¢1) = B

Then, multiplying agent i’s budget constraint by m{ (z, ¢}, ¢} ) and summing across states gives
¢ + Bo[mici] = e + Eo[migiei] — Tg — Eo[miTj]
Using the government budget constraint to substitute out taxes yields
T3 + Eo[miniT{(2)] = go + Eo[minigi] + Bo (Eolnjmi] — po) + Ao (Eo[nimidi] - a0)
= go + Eo[minig1] + BoEo[(n; — 1)mi] + AoEo|(ni — 1)midi]
so that
cp + Eo[mict] = €5 + Eo[midiet] — go — Eo[mimigi(2)] + A(B)
where E is taken with respect to the joint distribution 7 (z, y) and
A(B) = BoEo (1 — 1 )mi | + AoEo [ (1 — nj)midi(2)]

is the present value contribution of interest repayments to households” wealth. Because all agents are

ex-ante identical, the relative tax burden must be a martingale, and E[nj{] = 1. Thus

A(B) = Boo [(1 = n)m} | + AoEo (1 - n})midi(2)]
= —ByCovq(ni, m}) — AgEq[d1Covo(n}, m}|z)]

where the second line follows from using Eq[nim}] = Eo[ni]Eo[mi] + Covo(ni, m}) and applying the
Law of Iterated Expectations. The term Covy(ni, mi|z) is the covariance between marginal utility
and the relative tax burden conditional on the aggregate state z. In deriving the second line, it is
convenient to define the projection of all individual marginal utility onto the space of tradable payoffs

m*(z) = Eo[m(z,y)|z]. Standard arguments imply that m*(z) is unique in the asset span. It then

56



follows that E[d,E[m!|2]E[n}|z]] = 1E[dim*] = 0.

The last step is to show that Covo(ni, m}|z) = 0 for all z implies Covg(ni,m%) = 0. This follows
from the Law of Total Covariance and the fact that E[n}|z] = 1 is a constant that does not depend on
z. If Ag = 0 and By > 0, then Covy(ni,m}) = 0 implies A(B) = 0. If the government also issues
state-contingent debt, then Cov(nt, mt|z) = 0 is sufficient for A(B) = 0. [ |

A.1.5 Proof of Proposition 3

Proof. Ex-ante symmetry implies that ¢, = ey — go is independent of fiscal policy. Further, since all

agents choose the same portfolio, I can write af = ap = 14, and b}y = by = 1By. Hence

ci(z, 61, ¢1) = 61 (2 ye1(2) + 1Bo + 1Aodi(2) — 1i1g1(2) + Bo + Aod (2)]
= ¢1(z,9)e1(2) = migi(2) + [1 = i) Bo + [1 — 1] Aodi(2)

Hence, the first-order conditions with respect to By and Ay are
ﬁzz m(z, 1, P () (2, 01, 41)) {1—%} =0 : By
BZZ ‘7517901 (Z7¢1780Zi)) [1—%] di(z) =0 : Ay

Dividing both sides by «/(c{) > 0 and defining

u'(ci (2, 61, ¢1))

w'(ch)

mi(zv 3;90?[) =p
gives equations (12a) and (12b). Further, I can write the first-order conditions as
Eo [mi(1-ni)| =0
Eo [mi(1 = ni)di | = Eo [Eo[mi(1 — n})di|2]] = Eo [diEo [mi(1 - ni)|z]] =0

where I use the Law of Iterated Expectations. The expectation is with respect to the joint distribution
7(z,y"). The first line implies

Eo [m}(1 = 7i)| = po(1 — E[min}]) = —Cov(mi,n}) = 0
A similar argument gives
Eo [diBo [m} (1 n})2|| = —Eo [drCov(mi, ni|2)] =0

Sufficient conditions are Cov(m?,ni|z) = 0 and Cov(m?,ni) = 0. Hence, at the optimum, it holds
that A(B*) = 0. Finally, the no-trade equilibrium By = Ay = 0 is not consistent with these conditions.
This is because the tax burden and idiosyncratic shocks can be correlated. To see why, note that if
k = 0, then n} = ¢i. This is the desired result. [ |
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A.1.6 Proof of Proposition 4

Proof. With foreign investors, the market clearing condition for risk-free debt is
/Ibédi + F(po) = By
Given that all domestic households choose the same portfolio, it immediately follows that
0 =Bo— F(po)
Plugging this back into the individual budget constraint and solving for consumption gives

7
Co =€ — 9o

Czi = gbilel(z) + Aodl(Z) (1 — 77%) - nig1(2) - F(po) - (1 - ﬁi)BO
where
F(po) = ar — Brpo

In the special case that foreign demand is inelastic (8r = 0)

i
oc}

=-1
80&}7

so that period ¢ = 1 consumption decline with the size of the foreign sector.

A.1.7 Proof of Lemma 2

Proof. Standard arguments imply that the ratio of marginal utilities is a valid SDF. The Euler equations

are

pt =Ky [mi-s-l]

q = Eyfmi, diy]

Multiplying the ¢t + 1 budget constraint by m}_; and taking expectation gives

E; {mi+1c§+1] + Ky [mi-l-lpi—f—lbé-i-l} +E; {mi-‘f-lqz-flai-kl}

=K, {mi-s-lbi] + Ky [mi+1dt+1ai} +E; [m§+1¢§+16t+1] — Ky [mi-i-thiH}
or

E; {mi+1ci+l} + E {mi+1pi+1bi+1} + E; [minnglazthrl]

= pib; + qla; + B, {mi+1¢i+1€t+1} - Eq [mi+1Tti+1}
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Substituting back into the time ¢ budget constraint gives
¢+ By [miyachir| + B [migy (Phaabios + giaii)]
= bj_y + drai_y + dper + Ey [mi+1¢i+1€t+1} ~T; —E [mi—f—thi—f—l}

Then, multiplying the ¢ + 2 budget constraint by m;, , and taking expectations conditional on infor-

mation at time ¢ + 1 gives
E+1 [m1+202+2] + K1 [m§+2p§+2b§+2} + Ky {m§+2q§+2a§+2}
=Ei1 [m§+2b§+1] +Ei [m§+2dt+2ai+1] +E¢q [m§+2¢§+26t+2} —Ein [mimTZn]
or
Eit1 [mi c ] +E [mZ toblio| +E My oG oas
+2Ct42 t+1 | M4 2Pt+29¢+2 t+1 | Mi429t420142
= Prabir + ai1Gier + Een [m§+2dt+2a§+1} + Eia [mi+2¢i+2€t+2] —Eina {mi-i-QTti—f—?]

Plugging this back into the time ¢ budget constraint and using the Law of Iterated Expectations yields

ci—HE[mi ch ]—I—E[m’ c }+E [mZ (’ biio + qiioal

t t | M41Ce41 t | My |¢4-2Ct+2 t | My)er2 (Pe4+20t+2 T di4-20¢4-2

= bi_y + diaj_y + Sjer + B [migShirennt| + B [ml) 4000 0001]

- Ty — K [miﬂTiﬂ] — E [mwzflt-‘rQTtZJrl}
i
tt-+2
forward until time T gives

where m = mj, mi ., is the product of adjacent one-period stochastic discount factors. Iterating

T
> Eelmiys i) + B [y g (prerblsr + areralir)]
i=0
. . T . . T . .
=bi_1 +daz_y + Z Be[mijyyjOiyjer+s] — Z Ee[miy ;774 5]
i=0 i=0

The first term on the right-hand side is the financial wealth of household 7 at the beginning of period
t. The second term is the present value of capital income, discounted using household i’s marginal
utility. The last term is the present value of taxes, discounted again using household i’s marginal
utility.

Let n = :% denote the relative tax-burden across agents at time ¢. The present value relation above
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becomes

T

Z E, [mi|t+jci+j] + Eq [mi|t+T(pt+Tbi+T + Qt-i-TaiJrT)}
j=0
. . T . . T . .
= bi_y +dra_y + Y Bi[miyydhyjecri] — D Balmy i Tie]
j=0 j=0

I use the government budget constraint to substitute taxes, given that

9t + Bi—1 + As_1dy = pe By + i Ay + Ty

As a result
T = . T . .
ZEt (Mg 04 Te45] = ZEt [mz|t+jn;+j (9t+j + Bi—j—1+ Apyj1ds — peyjBrij — Qt+jAt+j)}
j=0 j=0

T
=Y E |:m§|t+jn§+jgt+j:| +nBio1 +nyAv1dy
=0

T
+ Z E; [Bt—i-j (mt|t+j+177t+j+1 - pt+jmt|t+j77t+j)}
=0
T
+ Z E, [At+j (mt|t+j+17lt+j+1dt+j+1 - (It+jmt|t+j’7t+j)]
=0

— K {mth—i-Tng—i-T (pt+7 By + qt+TAt+T)]
T
. , T
=) E {mi|t+j77§+j9t+j} — A(B),
j=0
where the contribution of interest spending is
A(B)? =B [mi|t+T77g+T (Pe+1Biyr + qt+TAt+T)} — 77th4 _ niAtth

T

+ 3B [Bay (Pessmijes iy — Mijesjin s )|
i=0
T

+ Z E, [Atﬂ' (qt+jmt|t+j77t+j - mt|t+j+1nt+j+1dt+j+1)}
j=0

This term is the infinite horizon counterpart of A(5) and gives the desired result. Let A(B)T denote
the present value of interest expense if the government only issues risk-free debt
~ . . . T . . . .
A(B)? =E [mz|t+T77§+T (pt+TBt+T)] —niBi—1 + ZEt [Bt+jmf5|t+j (pt+j77§+j - mft+j+1’7§+j+1>]

J=0

which concludes the derivation. [ |
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A.1.8 Proof of Proposition 6

Proof. Part (c) follows from direct application of the Law of Total Covariance. Let ;7 denote a given
cash flow that only depends on the aggregate history up to z;;7. Then

Ey [mt|t+T77t+T$t+T} =Ky |myyyppterr| Be \mpyr +C0Vt(mt|t+Txt+T777t+T)
= K¢ |myyppTer | Be (| + By [$t+TCOV (mt|t+T,7]t+T|Zt+T)}
+ Covi (Efmiy pzesrlzir] Blnfyrlzir))

=K, )+ T TAT K¢ M| + E; [$t+TCOV (mt|t+T,7]t+T|Zt+T)}

< Ey _mi\t+T$t+T_ K¢ _771%+T_
where the inequality follows from the premise that Cov(n;,,m}, ) < 0. Hence
Jim By [l rer| <l By [mlpeer| B o)

Replacing z¢ 117 = pi+1Bi+1 + @i+17 A7 in the last equality, invoking the government transversality

condition, and using the fact that E; {772 +T] is bounded gives

Jim B {mi\HT?ﬁ—FT (pt+1 Bt + Qt+TAt+T)] =0

which is (tTVC) and gives the desired result.

For ease of notation, I prove the claim in two steps. I first study a case in which the government only
issues risk-free debt. This is not strictly necessary but it helps to gain intuition without complicating

notation. I then argue that the same steps go through when government debt issues state-contingent
debt.

The household’s dynamic budget constraint is
ci + peby = by_y + drer — T
Multiplying the time ¢ + 1 budget constraint by m} ; and taking expectations yields
E¢ {mi+1ci+l] + E¢ {mi+1pt+1bf‘:+1} = pibf + Ey {mi+1¢f‘:+1et+l} —E [miJrthiJrl]
Repeating the same steps with the time ¢ + 2 budget constraint gives

Et11 [mt+20t+2] + Bty [mt+2pt+2bt+2} = bipper1 + Ee [mt+2¢t+2et+2} —Ein [mt+2Tt+2}

= by 1per1 = B [mt+2ct+2:| + K1 [mt+2pt+2bt+2} — K¢ [mt+2¢t+2€t+2:| + K1 [mt+2Tt+2}
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Substituting back into the time ¢ budget constraint and solving forward until time ¢ + 7" gives

T
7 7
e [Z Myt 45Ce+j
j=0

T T
+ Ky {mi\t+Tbé+Tpt+T} =E [Z Myt yjPr et] —E [Z My it
j=0 Jj=0

I use the government budget constraint to separate the present value of taxes that finance government
purchases from the present value of taxes to finance interest expense. The government budget

constraint is
gt +ptBy = Bi_1 + T}

Solving for T; and substituting into the household’s present value constraint gives

T [T i T
i i | _ i i , i i , o ]
Ey E :mt|t+jTt+j =K E :mt|t+j7lt+j9t+1 + Eq E :mt|t+j77t+j (Pt4jBi+j — Bitj-1)
Jj=0 1 J=0 ] Jj=0
F :

= Ey Z m§|t+j77§+j9t+j = Bi-1 + Eq [m1|t+T7];+Tpt+TBt+T}
[7=0 i

T
+) E |:Bt+jm1lf‘t+j ("ﬁﬂptﬂ‘ - mf‘/+j+177z+j+1>}
j=1
With a slight abuse of notation, I define A(B)] as
T . . . . . . .
AB)] =) E [Bt+jm§|t+j (77;+jpt+j - mfﬁ-l—j—l—l"ﬁ—i—j—}—l)} —niBi—1 + Eq [m§|t+T77§+Tpt+TBt+T

=1

This is present value contribution of interest expense. The households” budget constraint thus be-

comes
T T T
Ee | myeycips | +Er {mzlt\t+Tbi+Tpt+T} = | D miyasbije| —Ee | D miy iy o | + AB);
j=0 j=0 Jj=0

It is standard to require for individual optimality that
Jim E, [mi|t+Tbi+Tpt+T} =0
However, tax liabilities are not tradable, so that household’s optimality is silent about A(B)7 .

Case 1: I show that when the relative tax burden is (i) a martingale and (ii) it is uncorrelated to

marginal utility, the first summation in A(B){ is equal to zero.

Suppose (i) 77, ; is a martingale and (i) Coviy;(nf, 41, m},;41) = 0. Each term in the summation
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becomes

LIE

K¢ [Bt+jmt|t+j (77t+jpt+j - mt+j+1nt+j+1)} = [ [Bt+1mt|t+j (nt+jpt+ﬂ — By [mt+j+177t+j+1]>}

O E, [Btﬂ‘miltﬂ‘ (Wiﬂ‘ptﬂ ~ By [miﬂ'“} Btrs W““]ﬂ

2 By [Bt+jmi|t+j (77§+jpt+j - Pt+j"7§+j>} =0
Hence, under (i) and (ii) the present value of interest expense A(B)} collapses to
AB)] =E {mi\t+T77§+Tpt+TBt+T] —niBi—1 =} (Et [mi|t+Tpt+TBt+T} - th)
The transversality condition alone is not sufficient to conclude that
Tlgrgo E; {mi\t+T77§+Tpt+TBt+T} =0

Case 2: I next study the case in which the relative tax burden is (i) a martingale, but (ii) The tax burden
is negatively correlated with marginal utility such that Cov;;(n, ;,,,m}, ;) < 0. Each term now

becomes

LIE

By [Btﬂmtltﬂ (”t+jpt+j - mt+j+1”t+j+1ﬂ = B [Btﬂmtltﬂ‘ (T’tﬂ‘ptﬂ — By [mtﬂ‘“”tﬂﬂm

=E; [Bt+jmt|t+j (m+jpt+j — K44 [mt+j+1] By [Ut+j+1} — Coviyi(Mitjs1s mt+j+1))}

) i i i
= —E {Bt+jmt\t+jcovt+j(77t+j+17mt—i—j-&-l)} >0

The inequality uses B;; > 0 and milt +j > 0,80 A(B)] > 0. Debt issuance improves risk sharing. W

A.2 Proofs for Section 5

A.2.1 Proof of Lemma 3

Proof. As in the main text, define the after-tax net wealth wi as
i =i~ 1}
Financial assets evolve as
dni = birydt + @kiE[dR(1)] — cidt — 7idt + qikioldZ}
and let
AT} = pl Tjdt + o T}dZ] — r}dt
Conjecture

1
V(nt,Tt) = ;log(nt - E) + C

63



where ( is a constant. The derivatives are

1 1
Vh=— Vi = -3
pwi pwi
1 1
Vp=——- Vrr = —5
pw PWY
1
Var = /5
pwi

Thus, because the 7; term drops (offsetting terms in d7} and dn?), I get

. 11
DV, = [btrt + gtk E[dR;(¢)] — ct} - ——QUE(th’t)Q

E 2 pwy
1 11 1
- —H?Tt + 5—2(0’?)27}2 + —gatTatthtkt

pwt PW; pw;
so that the H]B is
1 : 11
— |b kE[dR! — _ - 2 k 2
Ctl:ILl,%t}fbt {,Owt [ it + qkE[d R ()] Ct:| 5 pw? o; (qikt)
1 /L;‘r t 1 1—2 (03)2Tt2 1 Q‘U'zfatthtkt — logw! — pC + IOgCi} =0
pwy 2 pwy; pw;

The equation is rewritten as

Ct 12

50t (Sof)Q

max { b+ BRI - & - 2

Ct Lkt by

1 . .
—pul ol + 2 (o) (o) + oL ool F — plogwi — p*¢ + plog Ci} =0

2
where
o Gtk b_ b r_ Tt
Yt = g : SOt—wt : Pt _wi
and ©F + 2 — oI = 1. Note that
k b
=1+l = Loy P

L+l "1+l

Define 0f = % and 0? = (1 — 60F). Then

14T
i c 1
mae { 1+ ¢7) [re-+ BFEIRI)] ~ )] - 2 = SaP(L+ T (60
ct,L,0¢ Wt

1 , .
Lt + (ot el + ol ol (1 4+ 10 — ploguf = 9% + plogci =0
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Differentiating with respect to ¢; and ¢, I obtain the first-order conditions

¢ = pwy
1
P'(1) = —
at

Then, the first-order condition for portfolio weight 6} is
(1+ @) EARY ()] — o) — o (1+ 97 )20 + ol ovpf (1+97) =0
or, simplifying

E[dR}(1)] — 1 = 0} (1 + ¢ )0f — o 0w

2k T T
=01 — 0t0p Py

Everyone chooses the same consumption, investment, and portfolio shares. Market clearing in the

capital market gives
Pr | Wpdt = qhy
T

hence

qk}

k _ 4%
2T T widi

A.2.2 Proof of Proposition 7

Proof. 1derive equations for the aggregate quantities ¢, ¢, 7, and r. I look for an equilibrium in which

q; is constant. Households consume
i i
€t = PW;

Further, because ¢; is the same for everyone, .} is the same for everyone. The aggregate resource

constraint is

/ pwz + 1Ky = aKy
T

I use that

ark;
of

q ke = piwp = wy =
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for everyone. This gives

FK
Pqt kt + 1K = aK;
Pt
or
k
,Oq—tk tu=a
Pt
The first-order condition for investment gives
qf =1+ ¢Lt
Hence
1+ 00
kQ i +u=a
¥t
Solving for ¢; gives
k
k apy — p
w(pr) = ——3
Y pot gl

Hence,

k
k apy — p
q (e ):1+Q(4>
! po + ¢F

It follows that ¢; and «; can both be written as a function of ¢ only. The risk-free rate is then obtain

using the first-order condition for portfolio holdings,
E[dR ()] - 1t = o7} — ovo o

where

a—1t
qt

E[dR.(:)] = +®() -9

This gives an expression for the risk-free rate as a function of ¢! and ¢}.

a — Ut

re(f) = +0() — 5 — 2ok +vol of

qt

The missing step is to now characterize the individual SDF ¢;. Consumption is

i
G = pwy
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and

e} ;
i,t = —rdt — mdZ}

57/
t
where
_ 2
re=p+ pe — o,
Ty = O¢
given the consumption dynamics

d .
e _ tedt + o.dZ;
Ct

Using pw! = ¢}, using wi = ni — T} and applying ito’s lemma on both sides and matching coefficients
on the diffusion term immediately yields

k T T
Oc = Y40t — 0 Py = T¢

The volatility of the tax claim lowers interest rates through the precautionary savings motive. The

asset pricing equation for capital is written as
E[dR;(1)] =7t = oyme

This is the familiar asset pricing relation that links expected excess return to risk premia. It thus
follows that

ok
ry =Tt + 7(150';7

is also written as a function of ¢} only. I [

A.2.3 Proof of Proposition 8

Proof. Recall that each individual households’ stochastic discount factor is is

& = —T‘tdt — Wtdzti

3

Straightforward application of ito’s lemma gives

o s s e
5; = gz exp <—/ rudu> exp <—/ wsdZs — */ ng‘s)
t t 2.t

and

. . S 1 S
n. = nj exp </ oldZ, — 5/ (03)2d3>
t t
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Then, the present discounted value of tax liabilities is given by

Ti — E, / rids
t §t T ]
=E / gnﬁn ]
S S 1 S 9 ’L S 1 S 9
=E,; / exp /rudu—/ 71'st5——/ msds | m; exp /UZdZu——/ (o)?ds | Tds
L/t t t 2/t t 2 Ji
. oo s 1 rs 1 /s s s
= / exp <— / rudu — = / m2ds — = / (ag)%zs) E [exp (— / nedZs + / JZdZu> nds]
t t 2 Ji 2 Ji t t
. roo s s
:nz/ exp <—/ rudu—/ wSast) Tids
t t t

The second line writes individual taxes as 7/ = nj7;, where 7; is the aggregate tax revenue. The last

equation uses Itd isometry and the fact that the evolution of r; and 7, is deterministic.

Substituting the government budget constraint
(re — p) By =t

and using dB; = (1 B; gives

Bs = By exp </ ,usds>
t

As a result, the present value of tax liabilities is

T = Bmz/ exp </ rudu 7/ Wsagd.s) (rs — ps) exp </ ,usds> ds
t t t t
= Bmﬁ/ exp (—/ rudu—/ Wsagds—l—/ usds> (rs — ps)ds
t ¢ t t

Aggregating across households and dividing by W; = [; widi gives

of = @?/ exp (—/ Tudu—/ WSUstJr/ usds) (rs — ps)ds
t t t t

which is the desired result. In a BGP where r; and 7; are constant,

ol = 901!&)/ exp <—/ rudu —/ Tsolds +/ ,u5d8> (rs — ps)ds
t t t t
o0
= (p?‘/t e*(T:*fﬂs)(Sft) (rs — /’Ls)ds

B %6_(7«;*_%)(3_@ ~
Ts™ — Hs
bt
Pt ** +/L5
b—“t
Y+ 7Tt0;7 — Mt

t
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This gives the desired result and completes the proof. [

A.2.4 Proof of Proposition 9
Proof. Differentiating 7} with respect to time gives
dT} = (ryT} — 7})dt
It immediately follows that of = 0. Net wealth w! thus evolves as

dw; = dR.(1)qeki 4 biridt — (ryT} — 7))dt — cidt — 7/ dt
= (dR.(tt) — redt)qiky + qekiredt + birydt — r T} dt — cldt
= (qiki + bf — T})redt + ik (dR; (1) — 7edt) — cjdt
= wirydt + gkl (E[dR} (1)]dt — redt) — cidt + qikivdZ}

The first-order conditions for consumption and portfolio holdings are

i
€ = PWy

E[dR:(11)] — e = fv?

The share of wealth that is not invested in capital is

l—wk:ﬂ
P gkl 4 b — T

Because ¢} is the same for everyone, 1 — ¢} must also be common across all households. I thus write
(qeki +0p = T])(1 = ¢f) = by — T}
Aggregating and imposing market clearing in the government bond market [ bidi = B; gives
(Qth + Bt — /ITtidi> (1—¢f) =B - /ITtidi
On the other hand, the government budget constraint is

d&:n&ﬁ—</ﬁm>ﬁ
T

The government collects all payments from the households. Let

Tt i/ngi
z
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Integrating the government budget constraint and imposing a no-Ponzi condition for convenience

B, = / e Ji rudu gy — / ¢~ Ji rudu ( / dei) dt
t t T
- / ( / eff’“ud“f;dt) di = / Tjdi
7 t T

where the second line swaps the order of integration (Fubini). The market value of government debt

gives

is equal to the aggregate present value of tax liabilities across all households. Hence
o =1

and the quantity of government debt 3, issuance has no real effect. [

A.3 Theory Supplements

A.3.1 Government Intertemporal Budget Constraint

I next integrate the government budget constraint
dBt = Bﬂ’tdt — Ttdt + gtdt

The steps are similar to the previous derivation, with the difference that I use the market SDF ¢,

because none of the terms in the government budget constraint is driven by idiosyncratic shocks.
§dBy = &Byrydt — §empdl + Segedt
Then, using
§edBy = d(Bi&t) — Bid&y
Gives
d(Bi&t) = &Byridt — & medt + G grdt + Byd&y

Substituting the dynamics of the SDF and integrating gives

/ d(Bs&s) = / EBsrsds — / EsTsds +/ £s9sds +/ Bs(—&srsds — ms€sdZs)
t t t t t
= / ft(gs - Ts)ds - / Bsﬂsgsdzs
t t

The second integral is an Ito integral, so that

Jim EufBrer — B~ B[ [ 60, — )as]
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Rearranging, I obtain the standard government debt present value constraint (Jiang et al., 2023)
Bi= | [ &l g.)ds| + Jim EilBrer)
t T—00

Lump-sum Taxation Consider now a hypothetical case where taxes are lump-sum and only driven
by aggregate shocks. Suppose for simplicity that all households pay the same in each instant 7/, and

set g = 0. To be consistent with the government budget constraint, it must hold that

/ rldi = T
T

The market valuation of government debt is
Bi=E | [ Gmds| + Jim EilBréa)
t T—00
The present value of household i’s tax liabilities is then given by

E [ /t - ﬂ:réds} = F, [ /t - gtTS’ds]

Aggregating across agents and swapping order of integration gives

/I E, { /t . gtngs} di = E, [ /t . gtTSds]

It thus follows that
ng = kat + (Bt - /I]E / féTsTgnid‘S} di — qﬂq)
t

= qiky <Et [/t &iTsds

= gtk + lim E;[Brér]
T—o0

+#&&%ﬁwmﬂ[¥mmb

where the second line uses qf = ¢ since ¢/ = 0. If taxes are lump-sum, there are no service
flows and the net wealth contribution of government debt is entirely due to the bubble component
limy oo E¢[Brér]. Brunnermeier et al. (2024) argue that government debt generates a service flow from
retrading even in the absence of bubbles and convenience yields. The previous example shows that with
lump-sum taxes, service flows are zero and the risk sharing benefits entirely come from the bubble

component.

A.3.2 Derivation of Households’ Intertemporal Budget Constraint

Let financial assets ni = ¢k} + b.. The dynamic evolution of financial assets is

dni = rinidt 4+ (dR:(1y) — re)qeki — cidt — 7}dt
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Recall that the individual stochastic discount factor is

dgt ,
i,t = —rdt — mdZ}

&t
Multiplying the dynamic budget constraint by ¢/ gives
Ednj = rmjdt + (AR (1) — ridt) gk} — &l cjdt — Eirldt
Then, substituting
d(&n}) = &dni + nidg; + (g, dni)
gives
d(&n;) = §renydt + E(dR} (1) — redt)qeky — §ejdt — & ridt + njd€; + (d&;, dny)

Rearranging the expression and collecting terms gives

d(in) = Ermidt + E1(ARI(11) — ridt)qik] — Eicidt — &ridt + n} [~rgldt — mgdZ]] — qkjvmgldt
= qiki€] [BldR)(w)] — r — vm| dt — Eicidt — Ejridt — nigjdZ] + qki&ivdZ]

Integrating from ¢ to oo and taking expectations gives
E, / d(¢int) = E, / gski€L (B[R (1)) — 7o — vry] ds — B, / gicldt
t t t
B, [ €irids B [ nigldZi v B [ akigivz:
t

The integrals with respect to dZ; have expectations zero. Furthermore, because deflated returns are

martingales,
[dét dR’] = E[dR.(:})] —r¢ — mv =0
it follows that
E /t - d(€inl) = —Fy /t - gcldt — By / girids
Thus

qtk§+b§:n;'=1Et 55 Zdt+lEt/ rlds

72



which says that the market value of total assets equals the present discounted value of future con-

sumption and tax liabilities. The definition

then follows immediately.

A.4 Solving the General Model

I derive implications the full general model and derive implications for asset pricing and portfolio
choice. I first show that the competitive equilibrium with taxes can be written in terms of three state
variables x; = (jt, A, 7)) where n}" is the wealth share of households with high wealth tax 75, and \¢
is the capital share of aggregate wealth'. I then characterize the dynamics of the endogenous state
variables 1} and );. Again, all proofs and omitted algebra steps are relegated to Appendices A.2 and

A.3. Tuse a different notation than in the main text for comparison with Brunnermeier et al. (2024).

A4.1 Equilibrium Definition

A competitive equilibrium, given exogenous government policy 1 is defined in the usual way as a set
of allocations and prices such that all households maximize utility and all markets clear. I take the
initial capital stock ko and its distribution among house as given. All households are endowed with

ki > 0, so that everyone starts with strictly positive net worth.

Definition 4 (Competitive Equilibrium with Taxes). A competitive equilibrium with taxes is a set of aggre-
gate stochastic processes: the price of capital g, the aggregate capital stock k., taxes 7, 7, and a set of stochastic

processes for each household i € I: net worth n}, consumption c;, portfolios o, 0%, investment 1} such that

(i) each household chooses ci, i, o, 0% to maximize utility (20) subject to the budget constraint (30) taking
aggregates as given and for arbitrary initial net worth n} > 0;
(ii) given issuance [, output taxes ¢ and wealth taxes T; satisfy the government budget constraint (18);
(iii) aggregate capital is consistent with the initial condition ko and satisfies the law of motion (21);

(iv) all markets clear

/ cidi + gK; + / Lkldi = aK; (Goods)
I
/ 9K1 tdi = q K (Capital)
z
/ Oinidi + / — )0 nidi = 0 (Financial Assets)

The market clearing condition for financial assets should be interpreted as follows. Financial assets

are in zero net supply. The first term captures the total value of state-contingent contracts. The second

1As in the two-period model, A; # 1 means that government debt is perceived as net wealth. In several macro-finance
models, it is usually the case that A; = 1, which follows from the fact that capital is the only source of wealth, so that
fr nidi = qiks. If Ay = 1 government debt is not perceived as net wealth, but Section 3 clarifies the sense in this is
informative about idiosyncratic risk-sharing.
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term captures the total supply of outside equity issued by all households. The bond market clears by

Walras’ Law.

Brunnermeier et al. (2024) restrict their attention to a symmetric equilibrium in which all households
choose the same portfolios. In my case, because of intertemporal hedging demand and heterogeneity

in exposure to fiscal shocks, households may end up with levered positions in equilibrium.

A.4.2 Consumption, Investment, and Portfolio Choice

Let 2; = (s, \t,n') denote the collection of state variables. Because preferences are homothetic, I

conjecture (and later verify) that households’ value function takes the form

(niCne) ™7 . i _ _h

V(ni, i z,) = T—y Tt =Tt
Ny, Ty Tt) = (ni¢ ¢)1 =7 .

61t . i -l

B el T =Ty

where (;; and ¢, ; are functions of the aggregate state that are different across tax regimes. The func-
tions encode forward-looking stochastic investment opportunities that each household face. These
functions are determined in equilibrium and, I write

ddj+

—CJ7 = pcjedt + o¢j1dZy
Gt
for j € {l,h} and with adapted processes ji¢j; = p¢j(z¢) and o¢j; = o¢ji(x;) determined in equi-
librium. If ¢4 (z¢) # o¢n () there is heterogeneity in hedging behavior across households that is
driven by taxation. Using the shorthand notation V;(n) to denote the value function when taxes are
in regime j, the Hamilton-Jacobi-Bellman (HJB) equation associated with each household’s problem

if the tax rate is j

1-y
p Ct -1 A T 2 =2 ,
ma{m(n—) G e = 5 (T + 1) + e

i\ C 1—v 0 (22)
Y 2 Jj—J’ J’

_ 152 1 — O Vi Ve 2
2O-C],t+( 7)0- ],to-gjvt_‘_ 1_7 |:<<J> :| } 1_w

where 1, captures the drift of households’ net worth in state j, O'TQL]-J the loading on the aggregate

shock in state j, and &2 ;. the loading on the idiosyncratic shock dWW.

A few comments about the structure and notation of the HJB. The Hamilton-Jacobi-Bellman (HJB)
equation is formally identical to the standard Mertonian portfolio problem, with the covariance
term 0,,0¢;; capturing intertemporal hedging demand. Portfolio choice does not depend directly
on idiosyncratic tax or capital shocks, because the assets are only sensitive to aggregate variables.
Heterogeneity in wealth taxation, however, enters the drift 1, households subject to higher taxes
experience a faster decline in net worth (75, > 7;), providing them with incentives to trade and choose
different portfolios. Finally, the term on the left-hand side associated with jumps in the tax regime

captures the utility gain from transitioning to regime j’ and the loss from leaving regime j; this term
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vanishes if \;_, = 0. Since asset prices do not load on tax rate shocks, these jumps do not generate
additional hedging demand. The first-order conditions for consumption ¢} and investment .} then

immediately imply

¢ = p/v ¢V on] (23)
1
Qt - (I)/(Lt) (24)

Because ¢; is the same for everyone, all households choose the same investment rate Li = ;. However,
the MPCs are different because of time-varying investment opportunities. In particular, high-tax rate
households have higher MPCs, so that (5, + > (;; This establishes the first part of the results.

The first-order conditions hedging positions 6 gives
m = Y[xai(og +0) + 0] + (1 = 7)ogj =0 (25)

Substituting this into the first-order condition for capital and plugging in E[dR] then gives

a(l —71f) — L%

qt

+ g+ (1)) = 0+ 0gp0 — 1t = my(044 + 0) + yapx (26)
Asin standard Mertonian portfolio problems, portfolio weights are independent of individual wealth,
ni. Households require compensation for exposure to idiosyncratic risk, which increases with their
portfolio weight a! due to the skin-in-the-game constraint y, and this compensation rises with v.
Output taxes uniformly lower the expected return on capital across all households, indicating that the
mechanism operates through portfolio choice rather than investment distortions. Since all households
choose the same investment ¢ and have identical productivity, the left-hand side of the HJB is identical
for everyone regardless of their current tax regime. Consequently, exposure to idiosyncratic risk is the
same across households, aﬁ = o4, and differences in investment opportunities are absorbed entirely
by hedging positions ¢:, rather than by differences in exposure to idiosyncratic risk. The hedging

position is given by

. Tt
0 = P Xa(oqr +0) + Ot
If o¢j¢ # o¢jr ¢, then aggregate risk is concentrated in the balance sheet of some households since

Tt 11—~
Onjt = — +
Y Y

I¢it
To see how government debt impacts portfolio choice, note that from the market clearing condition

atke
[y nidi

where a; = )\ is the share of wealth invested in capital. I summarize these results in the following

/ ainidi = oy / nidi = qtkt = oy =
T T

Lemma.
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Lemma 4 (Households” Optimality). Households’ first-order conditions imply that consumption is linear in

ni and that the investment rate is the same for everyone i = 1

¢ = pMve 27)
1
= 2
qt o'(17) (28)

All households choose the same exposure to idiosyncratic shocks o = . Expected return on capital are

a(l—78) =4t

+ @(Li) — 0+ pgt +0qt0 — 1 = m(0gs + 0) + 'Y>\tX2V2 (29)
qt —

id. risk premium
where X\, is the wealth share of capital. Exposures to fiscal shocks are absorbed by hedging positions

) T 1-—
0i = f — XMi(ogs + o)+ —2

If households have log utility, then 0 = 0, & = &, and the equilibrium is symmetric.

The notion of wealth distribution requires particular care. Individual net worth, nf;, determines
consumption and savings behavior and explicitly includes all untradable future tax liabilities that
households owe to the government. The wealth share of capital influences the risk premium on id-
iosyncratic risk, although it remains to be established how the aggregate risk premium depends on \;
the intuition follows the two-period model, where bond interest income is discounted differently than
liabilities, creating additional “resources.” The idiosyncratic risk premium increases with \;, while
its relationship with the debt-to-GDP ratio is ex-ante ambiguous. Because there is no heterogeneity

in productivity, the expected return on capital is identical for all households.

Using 77 = (1 — 0)7¢ and the government budget constraint gives

a—L}f—g_*_Bt(l—é)

(e —1re) + @(Lf;) — 0+ pgt + 00 — 1 = m(0gr +0) + Y Aex V2
qt qiky —

id. risk premium
The average wealth tax rate is

7:@ 5(7‘t—ﬂt) dg ﬁ
ne e + 1 (L—mne) e+ (=) @

A.4.3 Proof of Lemma4

Household i’s HJB associated to his optimization problem is
1=9
P Ct P—1 , Y 2 ~2 ,
ctiﬂiﬁ% {m (n_t) Cj + Hnjt = 5 (Unj,t + Unj,t) + Heg
I—y
72 Aj=it | [ & _ P
TG T (1 =)omjtoci: + 1—~ {(6 —1 = 1—4¢
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where

d?:t = rdt + i (dRE — rydt) — (1 — x)aimi(ogs + o)dt + Oimydt
Ty (30)

— mridt — Edt + [(x — V)ai(ogs + o) + 07)dZ; — (1 — x)abvd W}

and the exposures to aggregate and idiosyncratic shocks are
Onjt = 01(0qs +0) + [(x — Daj(ogs + o) + 0] = xaj(0gs +0) +6;
Onjt = alvy

and

d .
ig]’t = HC]’tdt + O'CdeZt
Git

Recall that the return on own capital is

) 1— 7€) — A . .
R — Wdt + (g + () = 6+ 0440 dt + (044 + 0)dZ; + vdW]
t

The first-order conditions for ci and ¢! are immediate. Hence

i -1 i
¢l = pl/wcj(¢ )/wnt

All households choose the same investment rate ; = Li. Further, consumption is linear in wealth, but

it varies across tax regimes j € {l, h}.

The first-order condition for 6 is
T — {Xai(aq,t +o)+ 92] + (1 —=7v)o¢j+ =0
The first-order condition for capital holding « is slightly more involved

E[dR{] — 71 — (1= X)mi(0qs + 0) =7 [x@}(041 + 0) + 0] x(0g: + 0)

— 70y (rx)* + (1 = 1)x(og¢ + 0)ogje =0

Using the first-order condition for 6, this can be rewritten as

E[dRi] — 1+ X(0gt +0) {7Tt — [Xai(aq,t +0)+ 92] +(1—- ’y)ag’t} =m(oge +0)+ ’)/Oéi(VX)2

=0
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Hence

a(l —78) — it ; ‘
%dt + (Mgt + @) = 5+ 0440) = 10 =m0 + 0) + 70 (vx)?
t

Because the left-hand side is the same for everyone, it follows that aﬁ = oy and all households choose

the same exposure to their own capital. Market clearing in the capital market implies
ap = >\t

Hence
a(l —7f) — Li i 2
—q dt + (,uqyt + ®(¢y) — 0+ Uq’tO') — 1 =7(0gt +0) + v Ae(vX)
t

which is the desired result. Households” equilibrium exposure to aggregate shocks equal to

Onjt = X% (0gt + 0) + 0;

1
= xAt(0gt +0) + S {me — v xMiloge + o)+ (1 —v)oeje}

T 1-—
_m 1o
v v

It
Therefore, risk is concentrated as long as o¢; 1 # o¢jr 1

A.4.4 Wealth Accounting and Competitive Equilibrium

Let ¢! denote household i’s marginal utility process (individual SDF).2 Integrating the dynamic budget
constraint (30) and taking expectations gives the present value budget constraint

nt = qFki + ( [ / —Ts ingS‘| —qf k;) + Financial wealth

net bond wealth

where b} = (1 — yai — 0)n! is the market value of the bond position held by agent i. Here, I explicitly
separate the market value of capital ¢k} into two components such that ¢ — ¢f = ¢;.> The first term is
the capitalized value of future output, while the second term is the present value of output taxes paid
by household i. Financial wealth includes the market value of outside equity and hedging positions.
Government debt enters household i’s net worth if the share of government debt held b} exceeds the
present value of tax liabilities owed by household i. Aggregating and imposing market clearing in

the asset markets and in the capital market gives

m—%h+< / U’n ]m %h) (31)

2Provide the reference to Silva and di Tella (2020) and describe why this is the correct approach. Reference to Appendix.
Make a comparison to the literature on human capital and argue that it is pretty much the same thing.

3In the setup of Brunnermeier et al. (2024), tax liabilities are bundled together with capital because there is only output
taxation. Output taxation finances both government purchases and interest expense.

78



where n; = [;nidi. Government debt is perceived as net wealth if the market value of government
debt B; exceeds the aggregate present value of taxes. Equation (31) however illustrates that the con-
tribution of government debt to total wealth is not its market value, but there is a fiscal insurance

component.

As in the two-period model, there are two approaches to compute the present value of aggregate tax
liabilities. The first approach, which is standard, is to discount aggregate tax revenue 7; using the
market SDF ;. The second approach is to compute the present value of taxes for each household,
and then aggregate. If markets are complete, the two approaches coincide. If markets are incomplete
and fiscal policy provides insurance, then the present value of tax liabilities is typically lower than
the market value of government debt. For the calculation of aggregate wealth in equation (31),
what matters is the net worth across all agents n} because that is the relevant notion of wealth that
determines consumption and savings decisions. Hence, to understand the impact of government debt
on asset prices, the present value of taxes has to be computed by first valuing individual tax liabilities
using ¢! and then aggregating. If markets were complete, this would correspond to the present value
of aggregate taxes 7;. Here both output taxes and wealth taxes contribute to aggregate wealth because
they provide insurance. Households’ tax burden is higher when their capital holdings and wealth are
high. This happens after a sequence of good idiosyncratic shocks. In summary, equation (31) shows
that the net contribution of government debt to aggregate wealth is entirely due to the difference

between the market value of debt and the individual valuations of tax claims.

Endogenous State Variables I solve for the competitive equilibrium in terms of two state variables.
The first state variable is the exogenous issuance rate z;. The second state variable is the wealth share
held by high-tax households. Let n}! = Iz, nidi denote the share of wealth held by high-wealth-tax
households. Define

ny

nf—kné

m =

The challenge with my setup is that ¢:k; + B; # n: because of the present value of wealth taxes. The
equilibrium can be written as a function of z; = (p,7:) and other model parameters. To this pur-
pose, I follow Brunnermeier and Sannikov (2014) and specify ®(¢) = (1/k)log(1 + x¢). This implies
g =1+ kif.

The strategy to solve for an equilibrium is similar to Di Tella (2017). Ilook for a Markov equilibrium

with four state variables x; = (p, 7¢) such that

ae = q(e, M) : re = 1(fes M) : 7y = (e, Mt)
Cht = Chlpeesme) : Gt = Glpesme)
At = An (e, M) : O = 9 (pae, M)

where ¢, is the equilibrium price of capital, r; is the risk-free rate, 7; is the market price of the aggregate

79



Brownian risk, and (4, j € {j, h} reflects time-variation in expected returns.

A.4.5 Derivation of Households” HJB Equation — General Model

Using the shorthand Vj(n}), I write

max {BVj(ne) + f(ct, Vj(ne)) + Ajosjr [Vir(ne) — Vi(ne)]} =0

CtyLt,0t,0t

where \;_, ;s is the jump intensity from tax regime j to tax regime j'. Substituting

N1-—
Ving =

into the aggregator f(c;, Vj(n:)) and rearranging gives

V _ 1 pci_w (nth)1_7
f(Ct, j(nt)) = - P(1 )
1— ni¢;) =71 (=%)/(1=7) 1—

1 1=
T1-9 { <nf§§>v—¢ - ”(”t@)u}

o [ A
1-9 (neGy)t=¥

B p(ne;) =7 a7V P—1
= () e

Further, the partial derivatives of the value function can be written as

) =1 G = ny (neGy)
Vimn(ne) = —yng 771G = =g 2 (negy)
)=mn; G =G G
Vice(ne) = =67 iy ™ = =G ()

Vime = (L=7)n; "¢ 7 = (1= y)n "¢ (negy) 7

I then write wealth evolution as

dn _ ;
b = it + Oy dZy + G d Wi
t

where

Onjt = [xai(0qs + o) + 0]

~ b
Onjt = xXov

80



Further, since

d .
—Q’t = ,ugj,tdt + OQJdZt
Gt

Implies that

BVj(rnu) = Vjn(ng)neping + %Vynn(”t)”? (O—Zj,t + 572Lj,t) + Vic(ne)Giencsie
+ %Vj,cc(nt)éf,tafj,t + Vin¢nuGj om0t
= (nth)lJY |:,unj,t - % (U%j,t + 5721]',1‘) + peje — %ij,t +(1— ’Y)Unj,tUCj,t}
Substituting into the HJB gives
max {(nth)l7 |:,“nj,t - % (U%j,t + 5721j,t> + peje — %ng,t +(1— ’Y)Unj,tUCj,t}

Ct,it 0,0t
p(negi)' = a 'Y e o (eGi)' ™ ()
+#{<n_t> SER DD VI 117 _ 137 =0

Simplifying and rearranging finally yields equation (22) in the main text

1-y
P (¢ p—1 V(52 452 ,
Ctyl;rtlgz)t(ﬂt { 1—9 (nt) Cj T Hnjit 2 (an],t T Un],t) T Kt

E e Gl e

Formal justifications for each step can be found in Achdou et al. (2021).

A.4.6 Investment Rate and Price of Capital

Substituting the optimal policies into the aggregate resource constraint gives

1/¢<(¢ W, hy pl/wc D/ + + gkt + ke = aky

_ tht

Then, substituting n; = and noting that ¢; = 1 + ¢} gives

14;/%5 [ 1/wch /Yy thpmpC /zb( 77;1)} tgtu=a
t

Solving for the investment rate ¢; gives

N(a—g) = p/% |Gl + G - )
le/w [C(w )/ h+C /?/1( )} TN

Ly =
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from which I can immediately obtain the price of capital from the relation ¢; = 1 + k¢!

Mla—g) =oM% [G b+ ¢ (-]
kpl/¥ {C(t D/ h+<1/’ 1/¢( )} Y

qt:1+f£

From this expression, it is clear that idiosyncratic shocks do not affect the price of capital. In the

special case households have log utility, 1 = 1, and the equilibrium simplifies to

M(a—g)—p

Ly = K/p_}_)\t

A.4.7 Derivation of Individual Stochastic Discount Factors

Let &, = e 'V, denote the marginal utility of wealth process. Write the local wealth evolution as

dn;
nt

= [Hnj, ¢dt + Onj, tdZ; + Uny tth (32)
Direct application of Itd’s formula with jumps gives

, 1 . .
A€l = —pe P Vindt + €V undn + S Vinun{nd) + €7 (Vi = Vi) 473,

or

d ;'t ann i 1Vj,mm 2 (2 ~2
i —pdt + Vin Mg et + B Vin (ny) (Unj,t + Unj,t) dt

]t )

Vinn ~ i Vitm i
+ ijn ny (anj,tdzt + Jnﬁth) + (ﬁ - 1) dJ;,
1 +1)

= —pdt — Yfin;dt + 5

I—y
. . ‘ G
(070 4 023 ) dt = Y0wj0dZ; = 7E050dW] + (5: — 1| dJj,
.]7
Then, constructing the compensated process

dJje = —Njpdt + dJ},

gives

d€’ +1 N
= —pdt — Ypinjdt + fY(’YT) (afmt + UZN) dt — yop;dZy

G\
55%t _ . -
( 2 ) 1] (A3 + Ajos et

]t

— NG dWE +
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As a result, using
(r+1) ¢ o
v(vy . »
Tt=—p = Yhnjt t — 5 (U%j,t + Uij,t) + (j—> =1 Ajsj

and

Tt = VOnjt

g = —YOnjt

I obtain the result in the main text.

e Gre)
th = —’I’tdt — ﬂ'tdZt — ﬁ'tthZ + <le7t> —1 djj,t
Jrt

it
A.4.8 Individual Stochastic Discount Factors, MPCs and Growth

Let fj-t = e "'V;(ni). While the market SDF ¢, only loads on the aggregate shock dZ;, individual SDFs

;+ load on both the idiosyncratic capital shock and the tax shock. As a result, constructing individual

SDFs is a more delicate issue because of the jump component that drives wealth tax shocks.* Standard
arguments imply

d ;‘t ~ i Gyt o 7

= = —rydt — mdZy — T dWY + <?,;t> —1(dJj;

gt

where d.J;; is a compensated jump process associated to the tax shock. The risk-free rate is

I—y
Yy +1 . G,
2 Cj,t

The drift 7; and the risk price 7; are common to all households, and it is easy to verify that E {dg—ft] =
—r¢.> However, they also discount tax liabilities (both output taxes and wealth taxes) at a highejli5 rate
because individual taxation carries exposure to dW} and d.J; ;.

If ¢ht > (it, the shadow price of jump risk is positive for low tax rate households, and negative for
high tax rate households. This mechanism is intuitive. A bad tax shocks means that households’ tax
burden increases, and the present value of their tax liabilities increases. High-tax households would
like to borrow and consume a higher share of their net worth relative to low-tax households, who

would rather save. What is interesting in this economy is that differences in MPCs impact the growth

#See Duffie (2001, Appendix I) for a formal treatment. Loosely speaking, the martingale representation property applies
to the compensated process d.J; ; which is constructed as

dJje = =N ydt +dJ;,

This is because the counting process d.J; , that drives the continuous time Markov chain has a predictable component, and
it is not a martingale. The risk-free rate r; subsumes the jump intensity compensation. _
5The market SDF is the projection of each individual SDFs onto the filtration generated by Z;, & = E[¢};|Z-, 7 < t].
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rate of the economy;, as the next Proposition shows.
Proposition 12 (Investment Rate). The equilibrium investment rate 1% = 1 is

Na—g) = pV/¥ [¢ 0 h+< DI =]
Kpl/qj; [C(t n/y h C(UJ ( _nt)}+/\t

Lt =

If ¢ = 1, then the growth rate of the economy is independent of the wealth distribution.

The proposition shows that it is not distortions in taxation that drive investment, but rather the
incentives to trade faced by heterogeneous households. The investment rate declines as the wealth
share of high-tax households increases, because these households have higher marginal propensities

to consume and therefore allocate a larger share of their wealth to consumption rather than investment.

A.4.9 Aggregate Risk Concentration

I need to determine whether households take different positions in the market.

Agents’ wealth in different regimes accumulates at a different rate 7;. Question: is the ratio of the two

process log-normally distributed? The answer is yes.

1 11
In(Q) = —dQy — ——(Q
d n( t) Qtd t 2Q%< t>
where
. Pt
Q==
"y
Then
dQ
Q—: = (116 — hw + 07, — 0y0g)dt + (04 — 0y)dZy
So that
dQ) 1(Q) 1
dl (Qt) Q: §<Q—;> = (ud)_uw—i—ai—O'd,O'd,)dt—l-(O’¢,—O’¢)dZt+§(O'¢—o'w)2dt
t

is normally distributed. It is then easy to solve for 2 is closed form. This means that the jumps
size, while known at time ¢, it evolves following an Ito process, which is convenient to work with.
Jump size is locally deterministic but it varies with aggregate shocks provided that oy — oy # 0. It
is therefore very important for the richness of the theory that the two terms are different. Below, I
establish that the ratio cannot be equal to one. More work needs to be done to determine under which

conditions the ratio evolves with the aggregate shock.
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Stochastic Investment Opportunities

The sign of the loading on dN; depends on which regime the agent is. If the agent is in regime j = h,
the exposure to the Brownian needs to earn a negative risk premium. If the agent is in regime j = [,
the risk premium must be positive. From this, I can conclude that

o Pt

——1<0 < —«1

(o (N

which implies that agents in the regime h are going to be levered and aggregate risk is concentrated

within them. Thus, idiosyncratic shocks can explain how fiscal policy canlead to concentration in risk.

To verify that ¢; # 1)1, suppose by way of contradiction that they are the same in every period. Then
all agents will choose the same portfolio weight and consumption regardless of the regime that they
are in. As a result, the two HJB imply

y—1

1 XY=
=1 1 ~ Y
re+on (E[dR) — o) — &, p7 —m — 2o%ad — 2 Iyl +pis — 202+ (1= 7)ogeoqar = 0
2 1—7 1—7 2
and
e =t
=1 4 ¥ Rl
1 gl p (4 gl
re + ar (E[dRe] — 1) — 0,7 po —Th—gO'gtOé?— 1_7+p1 _t,y —l—uzp—iait—i-(l—'y)awtaqtatzo

subtracting the second line from the first gives
-1 =0

which is then in contradiction to the assumption that 7;, > 7;. Hence, the two processes are different.

What is missing to establish is whether the ratio is constant or it varies over time.

lif 044 = oy, then relative investment opportunities are not affected by the aggregate shock dZ;. If

the ratio is constant, then there is no risk concentration because

E[th]2— T n 1 —vyog _ agi)
’}/th v th
would then be the same for everyone. Does the ratio evolve stochastically? For that, one needs that
ot # oyt Suppose by way of contradiction that they are the same. Then agl) = «a for both agents.;

regardless of the taxation regime.

1 y=1
Y 2 9 P o
EldRy —1¢) — 11 — = —
re + o (E[dR) —r) — 7 5 Tat? 1—’y+ T
1—y
Y o Al 1/Jt>
- = 1— — = -1 =0
+,U,¢ 20¢t+( ’Y)U¢t0qta+ 1 B l<¢t
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and

1 =1
Y 2 o P VP Y

EldR;| —ry) — 7, — = —
T+ o (E[dRy) — ry) — 73 5 Tat 1_7—1— T

1—y
Y 2 A ¢t>
Yoy — Lo (1 n Py 1] =0
o = 500t (1 —y)opogomn T l(i/)t

Subtracting the second line from the first line gives

5 =1 =1 A 1= A I—
=1 L I R (R

Now, the tax rate paid by each agent in every period is ?tTt(i) where

_ (Tt—MB)%-i-g—i

oy + (1 — xy)

Thus

1
(r—pB) g+ 8 yp 67 T
Thee+m(l—xz)  1—7 t t

N RS RS

so that the risk-free rate and g¢; enters in the equation. Also p and the quantity of debt B; impact

(Th —7)

that if the tax rate is heterogeneous across types. If it was not, then it would just simply drop out. If

g¢ loads on the Brownian, then the ratio has to depend on the Brownian as well.

A.5 Intertemporal Budget Constraints

A.5.1 Derivation of Intertemporal Budget Constraint — General Case

In the general setting, the dynamic budget constraint is

d”; = rydt + ol (dR! — rydt) — (1 — x)al(dRy — redt) + 05 (dRY — rodt) — Tyridt — éldt
U

Households’ marginal utility & now also captures shocks to the tax regime. Ignoring outside equity

and hedging positions, I obtain
n=E | [ cicids| = aki+ b~ B | [ cirrinids
Jt Jt

where b} is the market value of bond wealth, ¢k} is capital holdings, and E [ [ {i7,7ids] is the present
value of wealth taxes. Importantly, the present value of capital taxes is capitalized into ¢;. I then split

the market value of capital into two tranches: a pure consumption stream and the present value of
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taxes such that
g =qf — 4
I can this write
= (ot —a i+ B[ [ einrtas] = dbti v — i~ | [ ginrinias

Hence

”t =q; kt <bi —-E [/t féTsTsi”idS] - th]€2>

net bond wealth

Aggregating across households and imposing capital and asset market clearing gives

ng = qfk:t + <Bt — /IIE /t fiTsTgnidS} di — thk:t>

aggregate net bond wealth

Again, this shows that the contribution of bond wealth is positive as long as the present discounted
value of tax liabilities is less than the market value of government debt. The tax claim is typically
cheaper as it acts as a form of insurance. Households’ tax burden increases after a sequence of good

idiosyncratic shocks.
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B Facts about Tax Uncertainty

B.1 List of Tax Reforms in the US

Number Year Reform
97-34 1981 Economic Recovery Tax Act
97-248 1982  Tax Equity and Fiscal Responsibility Act
98-21 1983 Social Security Amendments
98-369 1984 Deficit Reduction Act
99-514 1986 Tax Reform Act
100-203 1987 Omnibus Budget Reconciliation Act of 1987
101-508 1990 Omnibus Budget Reconciliation Act of 1990
103-66 1993 Omnibus Budget Reconciliation Act of 1993
105-34 1997 Taxpayer Relief Act
107-16 2001 Economic Growth and Tax Relief Reconciliation Act
107-147 2002 Job Creation and Worker Assistance Act
108-27 2003 Jobs and Growth Tax Relief Reconciliation Act
108-311 2004 Working Families Tax Relief Act
108-357 2004 American Jobs Creation Act
109-222 2005 Tax Increase Prevention and Reconciliation Act
109-280 2006 Pension Protection Act
109-432 2006 Tax Relief and Health Care Act
110-166 2007 Tax Increase Prevention Act
110-185 2008 Economic Stimulus Act
110-289 2008 Housing and Economic Recovery Act
110-343 2008 Emergency Economic Stabilization Act
111-3 2009 Children’s Health Insurance Program Reauthorization Act
111-5 2009 American Recovery and Reinvestment Act
111-92 2009 Worker, Homeownership, and Business Assistance Act
111-147 2010 Hiring Incentives to Restore Employment Act

111-148; 111-152

111-240
111-312

112-78
112-96
112-240
113-295
114-94
114-113
115-97
116-44
116-127
116-136
116-260
117-2
117-169

2010

2010
2010

2011
2012
2012
2014
2015
2016
2017
2020
2020
2020
2021
2021
2022

Patient Protection and Affordable Health Care Act;
Health Care and Education Reconciliation Act
Small Business Jobs Act

Tax Relief, Unemployment Insurance
Reauthorization, and Job Creation Act
Temporary Payroll Tax Cut Continuation Act
Middle Class Tax Relief and Job Creation Act
American Taxpayer Relief Act

Tax Increase Prevention Act

Fixing America’s Surface Transportation Act
Consolidated Appropriations Act

Tax Cuts and Jobs Act (original title)

Further Consolidated Appropriations Act
Families First Coronavirus Response Act
CARES Act

Consolidated Appropriations Act

American Rescue Plan Act

Inflation Reduction Act (original title)
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B.2 Evolution of Marginal Tax Rates over Time
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Figure 10: Evolution of marginal income tax rates over time. The red dots denote the maximum income tax

rate, whereas the blue dots denote the minimum income tax rate.
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Figure 11: Evolution of marginal tax rates on corporate income over time. The red dots denote the maximum
income tax rate, whereas the blue dots denote the minimum income tax rate.
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Figure 12: Share of payroll and corporate income taxes across the wealth distribution.
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C Additional Results

C.1 Two-period Model

C.1.1 Risk-free Rate Response with Foreign Investors
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Figure 13: Comparison of risk-free rate ry = pio — 1 response to an increase in government risk-free borrowing.

The left panel studies an economy in which the government only collects output taxes (x = 0). The right panel
studies an economy in which the government collects both lump-sum and output taxes (v = 60%). The blue
line plots the risk-free rate in the benchmark economy. The orange line plots the risk-free rate when foreign
investors are price-insensitive (ay = 0.5, Br = 0). The green line plots the risk-free rate when foreign investors
are price-sensitive (ar = 0.5, S = 2). For domestic investors, I assume CRRA utility with v = 2 and 8 = 0.96.
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