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ABSTRACT
We study optimal debt ceilings in a political-agency model with uncertainty about both policymaker type (benevolent or
selfish) and economic state (good or bad). Elections generate disciplining and selection effects that differ across pooling,
hybrid, and separating equilibria induced by different ceilings. The optimal ceiling trades off distorted intertemporal allocation
under benevolent policymakers against excessive debt under selfish ones. Increased fiscal transparency appears ineffective
under constant ceilings. State-contingent ceilings do improve welfare by adapting to economic conditions. Our results support
differentiating budgetary restrictions in the reformed EU Stability and Growth Pact and underscore the role of independent
fiscal institutions.
JEL Classification: E62, H62, H63, D72, D82

1 Introduction

In the years following the global financial crisis, government debt
in many parts of the rich world surged to levels unprecedented
in peacetime.1 As a result, existing fiscal rules were strengthened
and new rules were introduced. This was in particular the case
in the European Union (EU), where countries are subject to both
national fiscal rules and the common Stability and Growth Pact
(SGP). If not present already, EU Member States also established
new fiscal oversight bodies referred to as “independent fiscal
institutions” (IFIs). Both fiscal rules and IFIs are intended to
improve fiscal policymaking, usually by enforcing fiscal disci-
pline and sometimes also by encouraging more countercyclical
fiscal stances.

Fiscal rules take the form of numerical limits on budgetary aggre-
gates, typically on government debt or deficit. IFIs are generally

intended to reduce informational asymmetries between the gov-
ernment and the public, thereby enhancing the enforceability of
fiscal rules and improving electoral accountability.2 They may be
in charge of monitoring and publicly reporting the government’s
adherence to existing national and international fiscal rules. They
may also be mandated to provide independent and unbiased
information relevant to the public budget. In the EU, for instance,
they have to either construct the macroeconomic projections
underlying the government’s budgetary plans or consent those
produced by government (cf. Beetsma 2023). Enhancing bud-
getary transparency more broadly is in many cases an explicit
task of the IFI (see European Commission 2021). Unfortunately,
however, the revisions to the fiscal framework have not prevented
EU governments fromhaving debts above the 60% of GDP ceiling.
In fact, the recent Covid-19 crisis caused another upward jump in
public debt levels, the jump being largest in countries with the
highest debt just prior to the crisis (European Fiscal Board 2021).
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Under its severe economic downturn clause, the SGP’s enforce-
ment was temporarily halted, while it has recently been revised
further to becomemore effective in promoting debt sustainability.

In this paper, we theoretically explore the complementary role
of debt ceilings and electoral accountability in restraining politi-
cians from issuing excessive debt. Building on Besley and Smart
(2007), we examine a political-agency model in which both the
type of the incumbent policymaker and the state of the economy
(i.e., the cyclical component of tax revenues) are unobserved
by voters. This dual information asymmetry captures that, in
reality, policymakers’ true underlying motives are typically not
perfectly known to voters. And neither is the actual state of the
economy—the output gap is unobserved and especially in real
time there is generally substantial uncertainty about its exact
size.3 Hence, ex post revisions ofmacroeconomic figures are com-
mon and sometimes quite substantial (Beetsma et al. 2009;2023).
In our two-period model, policymakers can either be benevolent,
maximizing voter welfare, or selfish, only interested in resources
diverted to private use. The latter serves as a catch-all term for
various forms of political corruption, like embezzlement of funds,
lavishing supporters, and close allies with personal benefits
and spending on pet projects that do not benefit anyone (cf.
Hindriks and Lockwood 2009). In the first period, the incumbent
allocates resources over public good provision and private rents.
Available resources follow from tax revenues and the issuance
of public debt, where the tax revenues depend on the state of
the economy (either good or bad). Voters observe the level of
public good provision and the amount of public debt created,
but do not observe the state of the economy nor the amount
of private rents extracted. At the end of period 1, they update
their beliefs regarding the incumbent’s type and either reelect
the incumbent or elect the challenger; the winner then makes
the policy decisions in period 2. In effect, electoral accountability
serves the dual purpose of disciplining selfish politicians and
selecting benevolent ones.

In period 2, a selfish policymaker extracts all available resources
for private use. The relevant decision for a selfish incumbent
in period 1 is thus whether to extract all available rents now,
or mask herself by pretending being benevolent and (possibly)
postpone doing so to period 2 inwhich rent extraction possibilities
might be better. Note that first-period rent seeking implies
creating debt for the wrong reasons. Curbing (first-period) rent
diversion is in our model thus equivalent to curbing excessive
debt creation. We assume that the prevailing fiscal rules impose a
perfectly enforceable debt ceiling in period 1. Our analysis focuses
on setting this ceiling optimally—and the role of (enhanced)
electoral accountability therein—as to maximize voter welfare.

The level of the debt ceiling determines the type of equilibrium
that arises. A tight ceiling induces a pooling equilibrium in
which in the first period the selfish incumbent masks herself
by refraining from full rent extraction irrespective of the state,
so even when economic conditions for doing so are in principle
favorable. Such a ceiling thus disciplines a selfish incumbent
but prevents optimal public good smoothing if the incumbent is
benevolent. Moreover, by providing incentives for pooling it also
hampers electoral selection. In contrast, a loose ceiling yields a
separating equilibrium in which the selfish incumbent always
exposes herself and immediately appropriates all resources, even

when economic conditions are bad. This facilitates selection,
but lowers the disciplining benefit that the debt ceiling brings.
Finally, an intermediate ceiling induces a hybrid equilibrium in
which the selfish type masks herself when economic circum-
stances are bad, but grabs all the resources when these are good
and available resources are plenty. In both the pooling and the
hybrid equilibria, the selfish incumbent can mask her type in
two different ways: she can either perfectly mimic the behavior
of the benevolent type, or alternatively “hide behind the state”
by pretending that economic circumstances are bad when in fact
these are good (and in principle also vice versa). Equilibrium
welfare appears to depend only on the overall probability with
which a selfish incumbent masks her type and not on the specific
way—either perfect mimicking or hiding behind the state—in
which she does so.

A key economic insight that follows from our analysis is that,
with a constant (i.e., state-independent) debt ceiling, increasing
transparency about the state of the economy does not improve
welfare. In particular, we find that equilibrium welfare—and by
implication, the optimal constant ceiling that maximizes it—is
not affected by raising the probability with which voters observe
the true state before casting their vote. Intuitively, this can be
understood as follows. Increased transparency induces a selfish
incumbent to modify her equilibrium strategy such that she no
longer hides behind the state. Yet, given the degree of freedom
she has in how to mask her type, she simply shifts to solely
masking via mimicking only, leaving her overall probability to be
unmasked unaffected. And because for equilibrium welfare only
this overall probability matters, also welfare remains the same.
(In the next section, we illustrate this intuition with a simple
example.) Enhanced electoral accountability per se therefore does
not impact the effectiveness of a constant ceiling. Even though,
in practice, policymakers always call for more transparency,
our analysis thus suggests that this by itself is not necessarily
very helpful.

Increased fiscal transparency does raise welfare in our setting
if it enables enforceable state-contingent debt ceilings. We show
this—and illustrate how they do so—by formally characterizing
both the optimal constant and the optimal contingent ceilings.
The fundamental trade-off underlying optimal debt ceilings is
between curbing diversion of public resources for private use
by the selfish type (requiring a tight ceiling) and minimizing
the distortion in the intertemporal allocation of resources by the
benevolent type (facilitated by a loose ceiling). In finding the
optimal ceiling, we need to account for the potential shift in the
prevailing type of equilibrium that a change in the debt ceiling
may cause, producing a discrete jump in welfare. The optimal
debt ceiling is thus found by comparing welfare levels across
the various possible types of equilibria, complicating a complete
analytical characterization. Nevertheless, some intuitive insights
are obtained. Optimal constant and optimal contingent ceilings
are both weakly increasing in the proportion of benevolent
politicians, but always distort their choices at least to some extent.
Popularly put, combatting excessive debt creation optimally is not
a free lunch. Relative to a constant ceiling, contingent ceilings
realize a strict welfare gain because they can address the above
basic trade-off in a way tailored to the state of the economy.
Intuitively, contingent ceilings allow for pooling and thus greater
discipline from the selfish type, without excessively constraining
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the benevolent type in case economic circumstances are bad.
They therefore in general induce a shift toward more frequent
pooling; a numerical analysis illustrates this is indeed typically
the case. This results into a less frequent loss of resources, but
also makes it more likely that resources under a benevolent
incumbent are suboptimally allocated. The benefit of the former
dominates the downside of the latter. We further find that the
optimal contingent ceiling is typically stricter when the state
is good than when it is bad, with the optimal constant ceiling
falling in between. However, counterintuitive cases in which
this does not hold may occur if the fraction of benevolent types
is sufficiently close to one. Finally, optimal contingent ceilings
rarely result in a hybrid equilibrium outcome where the selfish
type behaves differently under different economic circumstances;
they typically induce the same type of rent-seeking behavior
(now vs. later) in a state-contingent way. In loose terms, optimal
nonuniform (i.e., state-contingent) ceilings tackle excessive debt
creation in a uniform manner.

Given their theoretical capacity to enhance welfare, a prac-
tical matter is how state-contingent ceilings can be credibly
implemented in practice to ensure that they are truly enforced.
Establishing with sufficient precision the state of the economy
would be a natural task of a well-designed IFI, and for IFIs
in the EU a natural extension of their mandate to construct or
consent the macroeconomic projections. Prominent examples of
such a broader remit already exist outside of the EU. The Consejo
Fiscal Autonomo (CFA), Chile’s IFI, has a mandate “To evaluate
and monitor the calculation of the cyclical adjustment of actual
revenues carried out by the Budget Office” and “To express its
opinion on possible deviations from the fulfillment of Structural
Balance targets and propose mitigation measures.”4 Translating
the structural balance requirements back into headline require-
ments, Chile in effect deploys state-contingent budget restrictions
that are monitored by the CFA. Switzerland has a constitutional
“debt brake” rule that requires the government to balance its
budget over the business cycle (cf. OECD 2011). Specifically,
cyclically adjusted revenues impose a ceiling on public spending
and discrepancies between the two are added to a compensation
account that, upon exceeding some critical level, needs to be
brought below this level again within the coming 3 years. This
is also the case for additional expenditures under the so-called
exemption clause. The debt brake rule is monitored by the Swiss
Federal Audit Office (cf. Gesley 2016). In the conclusion, we
briefly evaluate the enhanced role for IFIs within the revised EU
fiscal governance framework in light of our analysis.

1.1 Related Literature

Our paper builds on Besley and Smart (2007) (see also Besley
2007, Chapter 4). They consider a two-period agency model in
which in each period a politician decides on the quantity of a
public good and the amount of private rent diversion. The unit
costs of providing the public good (either low or high) are the
politician’s private information. Total government spending is
financed by tax collections, which are capped by somemaximum
feasible level. Changes in economic circumstances, in their
setting captured by changes in the unit costs of the public good,
affect the slope of the government’s budget constraint but leave
maximum rent-seeking possibilities unaffected. An equilibrium

implication is that a selfish politician may only mask her type
through “hiding behind the state.”5 In contrast, in our setup
the tax base varies with economic circumstances, leading to a
parallel shift of the government’s budget constraint affecting
opportunities for public good provision and rent extraction
equally. Bothmimicking and hiding behind the state then remain
viable masking strategies in equilibrium, with quite different
implications for the impact of increased fiscal transparency (in
Subsection 5.2, we discuss these differences in detail). Besley
(2007, Section 4.6) briefly explores public debt as well as caps
on it in the context of Besley and Smart (2007). There, the
fundamental trade-offs underlying optimal ceilings are discussed
conceptually. However, the optimal ceilings are not actually
derived, as debt ceilings that constrain the benevolent type are
not analyzed formally.

Our paper also relates to three other strands of the literature. First,
it speaks to the literature on political agency and accountability,
which was first formalized by Barro (1973) and Ferejohn (1986).6
Yared (2010) considers a pure moral hazard framework in which
all politicians are of the selfish, rent-seeking type. Although
uncertain, also the state of the economy (the social value of
public spending) is common knowledge. In equilibrium, the
incumbent follows a policy yielding sufficiently high rents and
nondefaultable government debt high enough to limit the maxi-
mumobtainable rent prior to removal from office. Voters keep the
incumbent in office as long as equilibrium taxes are sufficiently
low and productive public spending is sufficiently high. Political-
agencymodels featuring bothmoral hazard and adverse selection
(i.e., private information) can be split into signaling and career
concern type of models. As this paper highlights the role of
different political motives, which should arguably be known to
the politicians themselves, we resort to the signaling approach.7

Second, this paper connects to the literature on the political
economy of public debt and the so-called debt bias in fiscal
policymaking. In Alesina and Tabellini (1990), the debt bias arises
from competition between different interest groups for scarce
public resources. Instead, in Rogoff and Sibert (1988) and Rogoff
(1990), the incumbent uses high public expenditures to signal
her competence. In more recent contributions, such as Halac
and Yared (2022), the debt bias is often attributed to the myopic
behavior of politicians with a discount rate higher than that of
the electorate.

Lastly, this paper relates directly to the literature on fiscal
constraints and fiscal transparency. Resistance to numerical
fiscal rules is often motivated with the argument that they
hamper the government’s ability to smooth business cycles.8
Moreover, Rogoff (1990) and Besley and Smart (2007) argue
against fiscal constraints, as they prevent effective signaling. In
contrast, Reinhart and Rogoff (2010) and Obstfeld (2013) make
a case for fiscal constraints by highlighting the perils of debt
overaccumulation.9 Furthermore, Fatas and Mihov (2003, 2006)
build an empirical case for fiscal constraints by showing that they
tend tomitigate output volatility. Contributions focusing on fiscal
rules in monetary unions are Beetsma and Uhlig (1999), Chari
and Kehoe (2007, 2008), Debrun et al. (2008), Krogstrup and
Wyplosz (2010), and Hatchondo et al. (2022a, 2022b). Halac and
Yared (2018) analyze the coordination of fiscal rules. Dovis and
Kirpalani (2020) and Halac and Yared (2022) explore fiscal rules
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in the absence of commitment to enforce these rules. While fiscal
rules do not work perfectly in practice, empirical research does
show that they tend to affect policy. Iara and Wolff (2011) show
that stronger fiscal rules lead to lower sovereign risk premia in
euro-area Member States, while Reuter (2015) finds for a sample
of EU countries that noncompliant governments tilt fiscal policy
toward its numerical limits. Using a broad set of countries over
a long period of time, Asetryan et al. (2018) demonstrate that
the introduction of a constitutional-level budget balance rule
is associated with a substantial fall in the debt-to-GDP ratio
and a lower probability of a sovereign debt crisis. Kraemer and
Lehtimaki (2023) find suggestive evidence of both the SGP and
national fiscal rules producing lower public debt ratios.

Turning to the effect of fiscal transparency, Besley and Smart
(2007) argue that more information might enhance selection,
but undermines voters’ ability to fiscally discipline incumbents.
A similar result is obtained by Beetsma et al. (2022). Milesi-
Ferretti (2004) raises the concern that more fiscal transparency
might result in more creative accounting strategies to prevent
the detection of poor fiscal behavior. However, using a panel
of the OECD Member States, Alt and Lassen (2006) show
empirically that more fiscal transparency reduces public debt
accumulation. The empirical results of Shi and Svensson (2006)
suggest that a high degree of transparency, as measured by
a large fraction of informed voters, is associated with fewer
opportunities for private appropriation of public resources. Using
evidence from the US states, Alt et al. (2006) explore the eco-
nomic and political determinants of fiscal transparency. Finally,
Bordignon and Minelli (2001) and Dovis and Kirpalani (2021)
theoretically explore the optimal degree of transparency of (fiscal)
rules.

The rest of the paper is structured as follows. Section 2 discusses
a simple example to illustrate why increasing transparency per se
does not increasewelfare in our setting. In Section 3, we introduce
the main model. Section 4 contains the equilibrium analysis
underpinning the ensuing derivation of our results. In Section 5,
we derive expected welfare and show its insensitivity to enhanced
electoral accountability. Section 6 derives and compares the
optimal constant debt ceilings and the optimal state-contingent
ones. In Section 7, we present a numerical analysis, in which
we illustrate our theoretical results graphically and analyze how
the frequency of the different types of equilibria materializing
shifts when moving from constant to contingent debt ceilings.
The final section concludes.

2 Why Does Enhanced Electoral Accountability
Per Se Not ImproveWelfare? A Simple Example

Suppose a government has to choose an action 𝑎1 in period 1
and an action 𝑎2 in period 2.10 The politician in power decides
on which action government takes. After period 1, elections take
place between the incumbent and a challenger. In period 1, there
is uncertainty: there are two possible states, 𝐻 and 𝐿, occurring
with probabilities 𝑝 (≡ Pr(𝐻)) and 1 − 𝑝. The incumbent politi-
cian knows the actual state and thus can condition his period 1
action on it; the optimal actions for society (i.e., voters) in the two
states equal 𝑎∗𝐻 and 𝑎

∗
𝐿, respectively. The welfare optimal action

in period 2 is 𝑎∗, with 𝑎∗𝐿 > 𝑎
∗
> 𝑎∗𝐻 . More specifically, societal

TABLE 1 Expected payoffs of the selfish incumbent.

Action 𝒂𝟏 State𝑯 State 𝑳

𝑎∗𝐻 𝑎∗𝐻 + 𝜋𝐻 ⋅ 𝛽𝑎 𝑎∗𝐻 + 𝜋𝐻 ⋅ 𝛽𝑎
𝑎∗𝐿 𝑎∗𝐿 + 𝜋𝐿 ⋅ 𝛽𝑎 𝑎∗𝐿 + 𝜋𝐿 ⋅ 𝛽𝑎
𝑎 𝑎 𝑎

preferences equal:

−𝑝 ⋅ ||𝑎1(𝐻) − 𝑎∗𝐻|| − (1 − 𝑝) ⋅ ||𝑎1(𝐿) − 𝑎∗𝐿|| − 𝛽 ⋅ |𝑎2 − 𝑎∗|,
where 𝑎1(⋅) denotes the action chosen in period 1 conditional on
the state and 𝛽 < 1 reflects the discount factor. Social welfare
thus falls if actual actions deviate further from the first-best
ones. Besides these actions, the government also has access to a
large, full “rent-seeking” action 𝑎 > 𝑎∗𝐿. Politicians can be of two
types. A benevolent type always takes society’s optimal action. In
contrast, conditional on reelection, the selfish type always prefers
larger actions; he obtains 𝑎1 + 𝜋 ⋅ 𝛽𝑎2 from his action choices,
with 𝜋 ∈ [0, 1] the probability of reelection.

Voters prefer benevolent politicians over selfish ones, but the
types are private information. The prior probability of a benev-
olent type equals 𝜃 ∈ (0, 1). Voters also do not know the actual
state. After observing action 𝑎1 voters update their beliefs about
the incumbent to posterior 𝜃(𝑎1). If 𝜃(𝑎1(𝑎1) < 𝜃 they elect the
challenger. Only if 𝜃(𝑎1(𝑎1) ∈ (0, 1). Since a benevolent politician
never chooses 𝑎1 = 𝑎, 𝜃(𝑎) = 𝜋(𝑎) = 0 necessarily. (The same
holds for 𝑎1 = 𝑎∗, implying from 𝑎∗ < 𝑎 that also the selfish
type never chooses 𝑎1 = 𝑎∗.) Using 𝜋𝐻 = 𝜋(𝑎∗𝐻) and 𝜋𝐿 = 𝜋(𝑎

∗
𝐿)

as shorthand notation, Table 1 summarizes the expected payoffs
a selfish incumbent obtains from the three relevant first-period
actions he could take.

If 𝑎 > 𝑎∗𝐿 + 𝛽𝑎, the selfish type has a dominant strategy to always
choose 𝑎, yielding a separating equilibrium in which he never
masks himself. So suppose 𝑎∗𝐻 + 𝛽𝑎 < 𝑎 < 𝑎∗𝐿 + 𝛽𝑎. Then only 𝑎

∗
𝐻

is strictly dominated and the relevant choice in period 1 for the
selfish type is between 𝑎∗𝐿 and 𝑎. Let 𝜆𝐻 denote the probability
with which he chooses 𝑎∗𝐿 in state 𝐻 and 𝜆𝐿 the probability with
which he does so in state 𝐿. From Bayes’ rule, we have

𝜃
(
𝑎∗𝐿
)
=

𝜃(1 − 𝑝)
𝜃(1 − 𝑝) + (1 − 𝜃)[𝜆𝐻 ⋅ 𝑝 + 𝜆𝐿 ⋅ (1 − 𝑝)]

.

In equilibrium, necessarily 𝜃(𝑎∗𝐿) = 𝜃 and thus 𝜆𝐻 ⋅ 𝑝 + 𝜆𝐿 ⋅ (1 −
𝑝) = (1 − 𝑝);11 any pair (𝜆𝐻, 𝜆𝐿) satisfying this may occur. The
probability with which the selfish type chooses restraint rather
than full rent seeking—that is, chooses 𝑎∗𝐿 instead of 𝑎—thus
may well vary across states (𝜆𝐻 ≠ 𝜆𝐿), but overall should average
out to the probability (1 − 𝑝) of state 𝐿 occurring. In these mixed
equilibria, the selfish politician masks his type in two different
ways: by choosing 𝑎∗𝐿 he in some instances hides behind the state
(when the actual state equals 𝐻), while in other instances he
mimics the benevolent type (when the actual state is 𝐿). This
degree of freedom arises because the structure of his incentives
is the same in both states: the net benefit of action 𝑎 over 𝑎∗𝐿
(as well as over 𝑎∗𝐻) is the same irrespective of the actual state.

12

This feature is lost if there is some probability 𝜉 > 0 that the
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state is revealed to voters just before the election. In that case,
there is no way to keep the selfish type indifferent between 𝑎∗𝐿
and 𝑎 in both states: in state 𝐿 this requires 𝑎∗𝐿 + 𝜋𝐿 ⋅ 𝛽𝑎 = 𝑎
just as before, while in state 𝐻 this now would require 𝑎∗𝐿 +
(1 − 𝜉)𝜋𝐿 ⋅ 𝛽𝑎 = 𝑎, because the selfish type would be unmasked
with probability 𝜉 when choosing 𝑎1 = 𝑎∗𝐿 in state 𝐻. As a result,
a single equilibrium remains in which necessarily 𝜆𝐻 = 0 (no
hiding behind the state) and 𝜆𝐿 = 1 (masking via mimicking
only). Nevertheless, the overall probability of restraint (action 𝑎∗𝐿)
invariably stays at (1 − 𝑝).

Although increased transparency (𝜉 > 0) restricts the equilibrium
behavior of the selfish type, social welfare is unaffected. To see
this, for the relevant contingency in which the incumbent is
selfish, expected welfare for 𝜉 = 0 equals:

−𝑝
(
𝜆𝐻

|||𝑎∗𝐿 − 𝑎∗𝐻 ||| + (1 − 𝜆𝐻)|||𝑎 − 𝑎∗𝐻 |||
)
− (1 − 𝑝)

(1 − 𝜆𝐿)
|||𝑎 − 𝑎∗𝐿||| − 𝛽[(1 − 𝜃) + (𝜆𝐻 ⋅ 𝑝 + 𝜆𝐿 ⋅ (1 − 𝑝))𝜋𝐿𝜃]||𝑎 − 𝑎∗||

= −𝑝|||𝑎 − 𝑎∗𝐻 ||| − 𝑝𝜆𝐻
{|||𝑎∗𝐿 − 𝑎∗𝐻 ||| − |||𝑎 − 𝑎∗𝐻 ||| + |||𝑎 − 𝑎∗𝐿|||

}
−𝛽[(1 − 𝜃) + (1 − 𝑝)𝜋𝐿𝜃]||𝑎 − 𝑎∗||

= −𝑝|||𝑎 − 𝑎∗𝐻 ||| − 𝛽[(1 − 𝜃) + (1 − 𝑝)𝜋𝐿𝜃]||𝑎 − 𝑎∗||,
where the first equality follows from 𝜆𝐻 ⋅ 𝑝 + 𝜆𝐿 ⋅ (1 − 𝑝) = (1 −
𝑝) and the second one from the term in curly brackets being
equal to zero. Note that the final expression is independent of
(𝜆𝐻, 𝜆𝐿) and thus equal to welfare when 𝜉 > 0, which corresponds
to setting 𝜆𝐻 = 0 and 𝜆𝐿 = 1 in the first line.

Besides the overall probability of choosing 𝑎∗𝐿 instead of 𝑎 being
unaffected, a secondkey driver behind the invariance ofwelfare to
𝜉 is that the overall netwelfare benefit frommoving from𝑎 to𝑎∗𝐿 is
the same across the states. This invariance has two components.
First, the net welfare benefit in period 1 equals 𝐷 = |𝑎 − 𝑎∗𝐿| in
both states, because in both states we move an equal distance
of 𝐷 closer to the respective optimal actions. The disciplining
effect from (a given level of) restraint is thus state-independent.13
Second, the period 2 welfare effect from restraint is also equal
across the states; the size of the selection benefit 𝑆 = 𝛽 ⋅ |𝑎 − 𝑎∗|
of replacing a selfish incumbent with a benevolent challenger
is state-independent, and so is the drop in probability (equal to
𝜋𝐿 ⋅ 𝜃) of capturing this benefit induced by restraint.

Although our model is more involved to better capture the
particular application of debt ceilings we are interested in, it
shares the above two key invariance features of the simple
example. Economic circumstances can either be good (state 𝐻)
such that a low debt level (action 𝑎∗𝐻) is welfare optimal, or
they can be bad (state 𝐿) such that a higher debt level (action
𝑎∗𝐿) is better for society. Selfish incumbents may alternatively
also create maximum debt just to finance private rents (action
𝑎). Changes in economic circumstances induce an additive shift
in the government’s budget constraint, that is, ceteris paribus
payoffs in the two states always differ by the same fixed amount,
and thus do not affect the relative welfare benefits from a
given level of restraint vis-à-vis full rent seeking.14 At the same
time, although increased transparency alters when (i.e., under
which economic conditions) the selfish type chooses restraint, it

leaves the overall equilibrium probability of restraint unaffected.
Because for welfare only the latter overall probability matters,
increased transparency has no welfare effect. Besides illustrating
this insight, our model also allows us to study optimal debt
ceilings (the welfare optimal value of 𝑎, which generally lies
below 𝑎∗𝐿) and their interplay with electoral accountability.

3 The Model

We present a two-period model with both moral hazard and
adverse selection, in which voters delegate their decision power
over public spending and debt accumulation to an elected
politician. Specifically, in each period 𝑡 = 1, 2, the office-holding
politician allocates public spending over public goods 𝑔𝑡 and
private rents 𝑠𝑡 . Tax revenues equal 𝜏𝑦𝑡 , where 𝑦𝑡 is income and
𝜏 is the exogenous tax rate, which is common knowledge and
which for convenience we assume to be constant over the two
periods. Period 1 income is assumed to be stochastic: it can either
be high (𝑦𝐻) or low (𝑦𝐿), with 𝑝 ≡ 𝑃𝑟(𝑦1 = 𝑦𝐻) and 𝑦𝐿 < 𝑦𝐻 . For
simplicity, we assume period 2 income to be fixed at 𝑦2 = 𝑦𝐹 .15
Because the tax rate 𝜏 and income 𝑦𝑡 never feature in isolation
in the analysis below, we save on notation by simply setting
𝜏 = 1. The government budget constraints in periods 1 and 2,
respectively, then equal:

𝑔1 + 𝑠1 = 𝑦1 + 𝑑
𝑔2 + 𝑠2 = 𝑦𝐹 − 𝑑,

(1)

where 𝑑 is the amount of public debt issued in period 1 and
which must be repaid in period 2. Given our simple two-period
setup, debt is equivalent to the budget deficit in the first period.
Like in the framework of Besley (2007, Section 4.6) where debt
and deficit are used interchangeably, our analysis of debt ceilings
could thus equally well be interpreted as one of restrictions on the
deficit.

Without loss of generality, we assume that the (net) rate of
interest on the debt is zero. One could think of this economy as
a small open economy, which faces an exogenous interest rate
when selling its public debt on the world capital market. The
counterpart of 𝑑 > 0 is then a net import of goods and services
and of 𝑑 < 0 a net export. In addition, clearly in reality tax rates
are well below one (𝜏 < 1), thereby also leaving domestic income
as a funding source of government debt. In our analysis, we
therefore abstract from potential constraints on access to debt
financing, and instead focus on situations where repayment obli-
gations and, in particular, fiscal rules impose the more binding
constraints.

The repayment restriction and the fact that the government
cannot accumulate more assets than the tax revenues in period
1 imply that 𝑑 must satisfy −𝑦1 ≤ 𝑑 ≤ 𝑦𝐹 . Moreover, prevailing
fiscal rules additionally impose a debt ceiling 𝑑. Hence, the
amount of debt chosen should necessarily satisfy:

−𝑦1 ≤ 𝑑 ≤ min
{
𝑦𝐹, 𝑑

}
. (2)

The population consists of a large number of voters with mass
normalized to unity. They only obtain utility from public good
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consumption. Hence, the preferences of a representative voter are
given by

𝑊(𝑔1, 𝑔2) = 𝑢(𝑔1) + 𝛽𝑢(𝑔2), (3)

where 0 < 𝛽 ≤ 1 is the discount factor and the felicity function
𝑢(⋅) is assumed to be increasing and strictly concave. We assume
that 𝑢(0) is well-defined, that is, is a finite real number. We also
assume that the Inada condition lim𝑔→0 𝑢′(𝑔) = ∞ holds.

There are two types of politicians. One is a benevolent politician
whose utility equals that of the voters, 𝑊(𝑔1, 𝑔2)—this type
derives utility from public good provision only. In contrast,
selfish politicians are solely concerned with the (expected)
amount of funds they can extract for private rents. In practice,
these rents can take many different guises, such as the illegal
diversion of public resources toward private use by the politician
and her allies, as well as hand-outs to her constituency or
wasting resources on futile pet projects. We assume that selfish
politicians are risk-neutral with respect to these private rents
and thus effectively only care about their expected amount. The
unconditional (prior) probability that a politician is benevolent
equals 𝜃 (with 0 ≤ 𝜃 ≤ 1).

The timing and information structure are as follows. At the start
of period 1, nature draws the incumbent’s type as well as the
state of the economy in period 1; both are private information
to the incumbent. Then, the incumbent chooses period-1 public
good provision, rent extraction, and public debt. The voters
only observe public good provision and public debt; they cannot
directly observe whether some resources were used for private
rents. Based on the observed public debt and public good
provision, voters thus form expectations on the amount of rent
extraction and update their beliefs about the incumbent’s type.
Subsequently, elections take place and, finally, the newly elected
politician allocates the (fixed) period 2 resources that remain after
debt repayment over public good provision 𝑔2 and rents 𝑠2.

Themodel is solved through backward induction. In period 2, the
elected politician chooses 𝑔2 and 𝑠2 taking outstanding debt 𝑑 and
no default condition (1) as given. Because a benevolent politician
cares about public good provision only, she chooses 𝑔2 = 𝑦𝐹 − 𝑑
and 𝑠2 = 0. A selfish politician, on the other hand, extracts full
rents and sets 𝑔2 = 0 and 𝑠2 = 𝑦𝐹 − 𝑑. Realizing this, voters reelect
the incumbent if, based on their updated (posterior) beliefs 𝜃, they
think she is more likely to be benevolent than the challenger is,
that is, if 𝜃 > 𝜃.

Turning to period 1 choices, we assume that a selfish incumbent is
fully rational. Since she is solely interested in the overall amount
of rents she is able to extract herself, she solves:

max
𝑔1,𝑔2,𝑠1,𝑠2,𝑑

𝑠1 + 𝜋𝛽𝑠2 s.t. (1) and (2) (4)

where 𝜋 denotes the re-election probability endogenously deter-
mined in equilibrium. Clearly, this reelection probability will
depend on the incumbent’s first-period choices. For tractability,
we assume that a benevolent incumbent behaves “myopically”‘;
she maximizes voters’ expected utility under the myopic expecta-

tion that she will be reelected with certainty. Hence, in period 1,
a benevolent incumbent solves

max
𝑔1,𝑔2,𝑠1,𝑠2,𝑑

𝑢(𝑔1) + 𝛽𝑢(𝑔2) s.t. (1) and (2). (5)

Note that in this optimization problem reelection probability 𝜋
plays no role.16 Moreover, under the assumed Inada condition the
restriction 𝑑 ≤ 𝑦𝐹 will naturally be respected by the benevolent
incumbent, such that constraint (2) reduces to −𝑦1 ≤ 𝑑 ≤ 𝑑 for
this type.

4 Equilibrium Analysis

In this section, we first characterize the benevolent type’s optimal
debt choices (Section 4.1) and the selfish type’s incentives to
mimic these (Section 4.2), before characterizing all equilibria in
the final subsection.

4.1 Optimal Debt Choices of the Benevolent Type

First, consider optimization problem (5) of a benevolent incum-
bent in the absence of a debt ceiling. The standard Euler condition
for an interior solution (which is guaranteed by the Inada
condition) then reads:

𝑢′(𝑦1 + 𝑑) = 𝛽𝑢′(𝑦𝐹 − 𝑑). (6)

For each 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻}, let 𝑑(𝑦1) denote the unique solution to this
equation. Intuitively, the incumbent’s most preferred debt level
𝑑(𝑦1) is strictly decreasing in 𝑦1. However, the prevailing debt
ceiling 𝑑may prevent her from choosing thismost preferred level,
forcing the benevolent type to accumulate no more debt than

𝑑∗(𝑦1) ≡ min
{
𝑑(𝑦1), 𝑑

}
. (7)

Public goods spending then becomes17

𝑔∗1(𝑦1) ≡ 𝑦1 + 𝑑∗(𝑦1), with 𝑔
∗
1(𝑦𝐿) < 𝑔

∗
1(𝑦𝐻). (8)

Overall, the benevolent type will thus choose policy combination
(𝑑∗(𝑦1), 𝑔

∗
1(𝑦1)) in the first period. A (weakly) lower debt is

chosen and more public goods are provided when the state of the
economy is good rather than bad.

Without future discounting (i.e., for 𝛽 = 1), the most preferred
debt level 𝑑(𝑦1) that solves Euler condition (6) follows from 𝑦1 +
𝑑 = 𝑦𝐹 − 𝑑, yielding 𝑑(𝑦1) =

𝑦𝐹−𝑦1
2

. This illustrates a first motive
the benevolent type has to create debt (or possibly a surplus)
in our setting; the concavity of the felicity function 𝑢(⋅) implies
decreasing marginal returns to public good provision, such that
the benevolent type values smoothing of public goods spending
over the two periods (cf. Besley 2007, Section 4.6). For 𝛽 = 1, she
would thus prefer equal spending in both periods and choose debt
(or a surplus) accordingly. The discounting of future utility when
𝛽 < 1, however, provides an additional motive to borrow against
the future so as to have more public goods today rather than
tomorrow. Together these two motives therefore imply that the
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TABLE 2 Expected payoffs of the selfish incumbent from the three relevant policy combinations.

Policy combination 𝒚𝟏 = 𝒚𝑯 𝒚𝟏 = 𝒚𝑳 𝐏𝐫[𝒄𝒉𝒐𝒔𝒆𝒏] in equilibrium

(𝑑∗(𝑦𝐻), 𝑔
∗
1(𝑦𝐻)) 𝜋𝐻 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)) −(𝑦𝐻 − 𝑦𝐿) + 𝜋𝐻 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)) 𝛾(𝑦1)

(𝑑∗(𝑦𝐿), 𝑔
∗
1(𝑦𝐿)) (𝑦𝐻 − 𝑦𝐿) + 𝜋𝐿 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿)) 𝜋𝐿 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿)) 𝜆(𝑦1)

(𝑑, 0) 𝑦𝐻 + 𝑑 𝑦𝐿 + 𝑑 1 − 𝛾(𝑦1) − 𝜆(𝑦1)

benevolent type’s most preferred debt level 𝑑(𝑦1) always weakly
exceeds the debt level 𝑐(𝑦1)defined as the one thatwould perfectly
equate the discounted values of public good spending across
periods (and strictly so if 𝛽 < 1):18

𝑑(𝑦1) ≥ 𝑐(𝑦1) ≡
𝛽𝑦𝐹 − 𝑦1
1 + 𝛽

for 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻}. (9)

For notational ease, we use in the remainder 𝑐𝐿 ≡ 𝑐(𝑦𝐿) and 𝑐𝐻 ≡

𝑐(𝑦𝐻) as shorthand notation. Note that 𝑐𝐻 < 𝑐𝐿.

4.2 Masking Incentives of the Selfish Type

A selfish politician only gains utility from extracting rents. The
question is thus not whether this type will eventually extract
rents, but rather when she will do so. Clearly, the latter choice is
made in tandem with the choice of debt. To gain intuition, first
consider the timing choice in isolation, for a given level of debt 𝑑.
Extracting all rents today yields the selfish type 𝑦1 + 𝑑. Postponing
rent extraction to tomorrow would give 𝛽(𝑦𝐹 − 𝑑). The selfish
type thus prefers full rent extraction in the first period whenever
𝑑 > 𝑐(𝑦1). Note from its defining equation in (9) that threshold
𝑐(𝑦1) is decreasing in 𝑦1, implying that the selfish type in principle
has a stronger incentive to front-load rent extraction the higher 𝑦1
is.

The decision when to extract rents is not independent of the
choice of debt though. Postponing (some) rent extraction to
the second period is possible only if the selfish incumbent
is actually reelected. Voters may only be inclined to do so if
they observe a policy combination that is also chosen by the
benevolent type, that is, either (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)) or (𝑑

∗(𝑦𝐿), 𝑔
∗
1(𝑦𝐿)).

A deviant policy combination fully reveals that the incumbent
is selfish and leads to her being voted out of office. The best
a selfish incumbent then can do is to extract full rents in the
first period (i.e., 𝑠1 = 𝑦1 + 𝑑) and choose policy (𝑑, 0). Table 2
provides the expected payoffs from the three relevant policies a
selfish incumbent could effectively choose, conditional on the
actual economic state in the first period. We use 𝜋1 to denote
the probability that voters reelect the incumbent after observing
policy combination (𝑑∗(𝑦1), 𝑔∗1(𝑦1)). Hence, 𝜋1 = 𝜋𝐿 when policy
(𝑑∗(𝑦𝐿), 𝑔

∗
1(𝑦𝐿)) is chosen by the incumbent and 𝜋1 = 𝜋𝐻 when

policy (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻))materializes.

Note that, for a given policy combination, the payoffs in economic
state 𝑦1 = 𝑦𝐻 always exceed those in state 𝑦1 = 𝑦𝐿 by the fixed
amount (𝑦𝐻 − 𝑦𝐿). The selfish incumbent’s preference ranking
is thus exactly the same in both economic states. This ranking
depends among other things on the level of the debt ceiling 𝑑 and
the reelection probabilities 𝜋𝐻 and 𝜋𝐿.

Lemma1 (Masking incentives selfish type).

a. If 𝑑 > 𝑐𝐻 , a selfish incumbent always—that is, for all
𝑦1 ∈ {𝑦𝐿, 𝑦𝐻}—strictly prefers policy combination (𝑑, 0) over
(𝑑∗(𝑦𝐻), 𝑔

∗
1(𝑦𝐻));

b. If 𝑑 > 𝑐𝐿, a selfish incumbent always strictly prefers policy
combination (𝑑, 0) over (𝑑∗(𝑦𝐿), 𝑔∗1(𝑦𝐿));

c. For any given reelection probabilities satisfying 𝜋𝐿 ≥ 𝜋𝐻 , a
selfish incumbent always strictly prefers policy combination
(𝑑∗(𝑦𝐿), 𝑔

∗
1(𝑦𝐿)) over policy combination (𝑑

∗(𝑦𝐻), 𝑔
∗
1(𝑦𝐻)).

All formal proofs are relegated to Appendix A. To intuitively
understand Lemma 1, consider the most relevant case where
period 1 economic circumstances are good, that is, when 𝑦1 = 𝑦𝐻 .
Themost perfectmimicking of the benevolent type—which in the
good state focused upon means choosing (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻))—can
yield the selfish incumbent is that she is reelected for sure (𝜋𝐻 =
1). In that case, she would obtain 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)) from full rent
extraction in the second period. This becomes less attractive the
higher 𝑑 is. Fully extracting rents today by choosing (𝑑, 0) brings
the selfish type 𝑦𝐻 + 𝑑. Policy combination (𝑑, 0) is thus neces-
sarily better than (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)) if 𝑦𝐻 + 𝑑 > 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)). Per
the proof of Lemma 1 this inequality reduces to 𝑑 > 𝑐𝐻 .

Apart from perfect mimicking, the selfish type may also “hide
behind the state.” That is, when 𝑦1 = 𝑦𝐻 the selfish type may opt
for (𝑑∗(𝑦𝐿), 𝑔∗1(𝑦𝐿)), thus pretending that economic circumstances
are bad. This allows her to already grab rents 𝑠1 = (𝑦𝐻 − 𝑦𝐿) in
period 1 and at most an additional amount of 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿)) in
expected rents in the next period (if reelected for sure). Also this
choice becomes less attractive the higher 𝑑 is. But because now
already some rents are grabbed immediately, the threshold for 𝑑
above which this choice is dominated by policy (𝑑, 0) is higher
at 𝑐𝐿. Ceteris paribus, that is, for identical reelection probabilities
(not necessarily equal to one), it thus takes a higher debt ceiling
to prevent that the selfish type hides behind the state than to keep
her from perfect mimicking when 𝑦1 = 𝑦𝐻 .

Which of the two ways of masking one’s type is better for the
selfish incumbent depends on the specific reelection probabilities
𝜋𝐻 and 𝜋𝐿 endogenously determined in equilibrium, however.
When 𝑦1 = 𝑦𝐻 , hiding behind the state becomes more attractive
the higher 𝜋𝐿 is relative to 𝜋𝐻 . If it does not deteriorate reelection
chances, that is, if 𝜋𝐿 ≥ 𝜋𝐻 , it is necessarily preferred to perfect
mimicking (cf. Lemma 1 c). This can be readily understood. Com-
pared to (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)), policy combination (𝑑∗(𝑦𝐿), 𝑔∗1(𝑦𝐿))
allows for rent extraction today of (𝑦𝐻 − 𝑦𝐿), while it decreases
potential future resources for doing so by 𝑑∗(𝑦𝐿) − 𝑑∗(𝑦𝐻). The
concavity of 𝑢(⋅) implies that the latter always falls short of the
former (cf. Equation 8).
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Given that the preference ranking in Table 2 is identical in
both states, the intuition behind Lemma 1 is similar for the
contingency in which 𝑦1 = 𝑦𝐿, except that then the labeling of
policies (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)) and (𝑑

∗(𝑦𝐿), 𝑔
∗
1(𝑦𝐿)) should be swapped.

Intuitively, if 𝑑 > 𝑐𝐻 and thus perfect mimicking is dominated by
full rent extraction when 𝑦1 = 𝑦𝐻 , so is hiding behind the state
(i.e., pretending that 𝑦1 = 𝑦𝐻) when 𝑦1 = 𝑦𝐿.19 Likewise, if 𝑑 > 𝑐𝐿
and thus hiding behind the state (i.e., pretending that 𝑦1 = 𝑦𝐿) is
dominated by (𝑑, 0) when 𝑦1 = 𝑦𝐻 , so is perfect mimicking when
𝑦1 = 𝑦𝐿.

4.3 Equilibrium Characterization

In a perfect Bayesian equilibrium, both the (selfish) incumbent
and the voters behave rationally and best respond against each
other. Let 𝛾(𝑦1) for 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻} denote the probability with
which the selfish type of incumbent chooses (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)) and
𝜆(𝑦1) for 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻} the probability with which the selfish type
chooses policy combination (𝑑∗(𝑦𝐿), 𝑔∗1(𝑦𝐿)). With the remaining
probability 1 − 𝛾(𝑦1) − 𝜆(𝑦1) she then opts for policy combination
(𝑑, 0). The final column of Table 2 reflects this notational
convention for ease of reference.

Starting from their prior 𝜃 voters use Bayes’ rule to update
their beliefs about the incumbent’s type, based on the policy
combination actually chosen. Clearly 𝜃(𝑑, 0) = 0, and so is the
posterior 𝜃 for any policy combination that is never chosen by the
benevolent type. For the remaining two relevant choices we have:

𝜃
(
𝑑∗(𝑦𝐻), 𝑔

∗
1(𝑦𝐻)

)
=

𝜃𝑝

𝜃𝑝 + (1 − 𝜃)[𝛾(𝑦𝐻)𝑝 + 𝛾(𝑦𝐿)(1 − 𝑝)]

𝜃
(
𝑑∗(𝑦𝐿), 𝑔

∗
1(𝑦𝐿)

)
=

𝜃(1 − 𝑝)
𝜃(1 − 𝑝) + (1 − 𝜃)[𝜆(𝑦𝐻)𝑝 + 𝜆(𝑦𝐿)(1 − 𝑝)]

.

(10)

If the posterior belief exceeds prior 𝜃 voters reelect the incumbent,
while if it falls short of 𝜃 they elect the challenger. Only if their
posterior equals the prior, are voters indifferent and willing to use
a mixed strategy.

Proposition 1 fully characterizes the three different classes of
equilibria that exist. Here, an equilibrium is labeled separating
if voters can perfectly infer the incumbent’s type based on the
policy chosen and labeled pooling if they cannot infer anything
(such that the posterior belief always equals the prior). Equilibria
that fall in between are called hybrid. Intuitively (cf. Lemma 1),
the level of the debt ceiling 𝑑 crucially determines the type of
equilibrium that applies.

Proposition 1. 20 (Equilibria under a constant debt ceiling.)

a. If 𝑑 > 𝑐𝐿: There exists a unique separatingequilibrium in which
the selfish type always chooses full rent extraction (𝑑, 0) in the
first period. Equilibrium strategies satisfy:
a.1. 𝛾(𝑦1) = 𝜆(𝑦1) = 0, for 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻};
a.2. 𝜋𝐻 = 𝜋𝐿 = 1 .

b. If 𝑐𝐻 < 𝑑 ≤ 𝑐𝐿: There exists a class of hybrid equilibria in
which the selfish type is (for all 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻}) indifferent

between choosing (𝑑∗(𝑦𝐿), 𝑔∗1(𝑦𝐿)) and full rent extraction
(𝑑, 0) . Equilibrium strategies satisfy:
b.1. 𝛾(𝑦𝐻) = 𝛾(𝑦𝐿) = 0 and 𝜆(𝑦𝐻)𝑝 + 𝜆(𝑦𝐿)(1 − 𝑝) = (1 − 𝑝);
b.2. 𝜋𝐻 = 1 and 𝜋𝐿 =

𝑦𝐿+𝑑

𝛽(𝑦𝐹−𝑑∗(𝑦𝐿))
.

c. If 𝑑 ≤ 𝑐𝐻 : There exists a class of poolingequilibria in which the
selfish type is (for all 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻}) indifferent between policy
combinations (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)) and (𝑑

∗(𝑦𝐿), 𝑔
∗
1(𝑦𝐿)); full rent

extraction (𝑑, 0) does not occur. Equilibrium strategies satisfy:
c.1. 𝛾(𝑦𝐻)𝑝 + 𝛾(𝑦𝐿)(1 − 𝑝) = 𝑝 and 𝜆(𝑦𝐻)𝑝 + 𝜆(𝑦𝐿)(1 − 𝑝) =

(1 − 𝑝);
c.2. 𝑦𝐻 + 𝑑 ≤ 𝜋𝐻 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)) = (𝑦𝐻 − 𝑦𝐿) + 𝜋𝐿 ⋅ 𝛽(𝑦𝐹 −

𝑑∗(𝑦𝐿)) .

The basic trade-off a selfish type faces is to either extract all
currently available resources 𝑦1 + 𝑑 and be voted out of office as a
result, or to keep the option of potentially even better rent-seeking
possibilities in the next period by pretending to be benevolent in
the current period. In the pooling equilibria of Proposition 1(c),
the selfish type forgoes complete rent seeking today even when
economic conditions are very good for grabbing, that is, when
𝑦1 = 𝑦𝐻 . In the hybrid equilibria of part (b), she only does sowhen
current economic conditions limit extensive rent seeking, that is,
when 𝑦1 = 𝑦𝐿, while in the separating equilibrium of part (a) she
never forgoes current possibilities for rent extraction.

The higher the level of the debt limit 𝑑 is, the higher the payoffs
of rent seeking today for the selfish type become. Likewise, a
higher debt limit weakly increases the debt levels 𝑑∗(𝑦𝐻) and
𝑑∗(𝑦𝐿) chosen by the benevolent type and therebymakesmasking
in principle less attractive. If the debt limit 𝑑 increases, we thus
move upward from case (c) to case (b) to case (a) in Proposition
1. In terms of voter welfare, this has the potential downside of
enlarging the possibilities for grabbing today, yet at the same
time has the potential upside of improved electoral selection and
thereby reduced rent seeking tomorrow. The following corollary
of Proposition 1 (also proven in Appendix A) makes this explicit.

Corollary 1. An increase in the debt limit 𝑑: (i) (weakly) increases
the expected occurrence of full rent extraction in period 1, (ii)
(weakly) decreases the expected occurrence of full rent extraction in
period 2, and (iii) (weakly) increases the overall incidence of full
rent extraction. The effect on political turnover is ambiguous; in
the hybrid range it decreases with 𝑑, but there is a discrete jump in
turnover at the border with the separating range 𝑑 = 𝑐𝐿 (a similar
discrete jump occurs at 𝑑 = 𝑐𝐻).

Comparing the case where the government can raise money
through both taxes and debt with the one in which debt is not
allowed, Proposition 9 in Section 4.6 of Besley (2007) shows
for the setting of Besley and Smart (2007) that debt reduces
government discipline, as it makes a separating outcome more
likely. Part (i) of Corollary 1 is in the same spirit. Part (iii)
reveals that a similar insight applies when the overall incidence
(i.e., in both periods together) of rent extraction is considered.
Comparing the likelihood of second period versus first period
rent seeking, it follows from parts (i) and (ii) that the difference
(weakly) decreases with debt limit 𝑑. Therefore, an empirical
implication of Corollary 1 is that that the tighter fiscal rules, the
lower the overall incidence of rent seeking, but the larger the
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predicted term limit effect. Intuitively, one would also expect that
turnover decreases when fiscal restraints become tighter, because
more discipline hampers electoral selection. The latter indeed
occurs when the tighter limit induces a shift in equilibrium. Yet,
for a given equilibrium the effectmay go in the opposite direction.
In particular, within the hybrid equilibrium range turnover
increases if 𝑑 is set more strict (per its effect on 𝜋𝐿). Together
these comparative statics imply that less stringent fiscal rulesmay
increase both reelection chances and rent seeking at the same
time. Observing a positive correlation between (empirical proxies
for) rent seeking and reelection chances is thus not necessarily
evidence of limited—or even perverse—political accountability
per se.

5 Welfare and the Ineffectiveness of Enhanced
Electoral Accountability

Electoral accountability—that is, the possibility to oust an
incumbent after the first period based on observed policies—
has two potential welfare benefits. First, it may restrain a selfish
incumbent in grabbing resources for private use in the first period
(a disciplining effect) and it may lead to the replacement of a
selfish incumbent by a benevolent challenger (a selection effect).
This section first decomposes expected voter welfare in terms of
these effects for each of the possible equilibria that may occur.
This is then followed by an analysis of the impact of enhanced
electoral accountability on expected voter welfare.

5.1 Welfare Effects of Electoral Discipline and
Selection

To gauge the welfare effects of electoral discipline and selection,
we compare equilibrium welfare with a benchmark in which
these effects are absent. Let𝑊𝑇(𝑑) denote expected voter welfare
if the incumbent is tenured for sure, that is, serves a two-period
term without elections.21 We then have:

𝑊𝑇(𝑑) ≡ (1 − 𝜃)𝑊𝑠𝑇 + 𝜃𝑊
𝑏
𝑇 = (1 − 𝜃)(1 + 𝛽)𝑢(0)

+ 𝜃
{
𝑝
[
𝑢(𝑔∗1 (𝑦𝐻)) + 𝛽𝑢(𝑦𝐹 − 𝑑

∗(𝑦𝐻))] + (1 − 𝑝)[𝑢(𝑔∗1 (𝑦𝐿))

+ 𝛽𝑢(𝑦𝐹 − 𝑑∗(𝑦𝐿))
]}
, (11)

where 𝑊𝑏𝑇 (𝑊𝑠𝑇) is expected welfare when the incumbent is
benevolent (selfish). Because in this benchmark there are no
elections, the selfish incumbent will not spend anything on
public goods.

Compared to𝑊𝑇(𝑑), elections induce a disciplining effect if selfish
incumbents abstain from rent seeking in the first period and
spend resources on public good provision instead to promote their
reelection prospects. For an amount 𝑔 spent on public goods in the
first period, the size of this effect is measured by

𝐷(𝑔) ≡ 𝑢(𝑔) − 𝑢(0),

that is, by voters’ first-period utility difference between public
good spending of level 𝑔 and no spending on public goods in

the first period at all. Similarly so, elections induce a (positive)
selection effect if a selfish incumbent is replaced by a challenger of
the benevolent type. The size of this effect is measured by voters’
discounted utility difference between spending of the remaining
resources 𝑦𝐹 − 𝑑 on public goods rather than on private rents:

𝑆(𝑑) ≡ 𝛽(𝑢(𝑦𝐹 − 𝑑) − 𝑢(0)).

Obviously, in the reverse case where a benevolent incumbent is
succeeded by a selfish challenger, a negative selection effect equal
to −𝑆(𝑑)materializes.

Expected equilibrium welfare now equals benchmark welfare
𝑊𝑇(𝑑) plus the expected discipline and selection effects occur-
ring. In particular, we have:

𝐸𝑊(𝛾(𝑦1), 𝜆(𝑦1), 𝜋1; 𝑑) =𝑊𝑇(𝑑) + (1 − 𝜃) ⋅ [𝛾(𝑦𝐻)𝑝 + 𝛾(𝑦𝐿)(1 − 𝑝)] ⋅ 𝐷(𝑔∗1 (𝑦𝐻))

+ (1 − 𝜃) ⋅ [𝜆(𝑦𝐻)𝑝 + 𝜆(𝑦𝐿)(1 − 𝑝)] ⋅ 𝐷
(
𝑔∗1 (𝑦𝐿)

)
+ 𝜃 ⋅ (1 − 𝜃) ⋅ {[(𝛾(𝑦𝐻)𝑝 + 𝛾(𝑦𝐿)(1 − 𝑝)) − 𝑝] ⋅ (1 − 𝜋𝐻)} ⋅ 𝑆(𝑑∗(𝑦𝐻))

+ 𝜃 ⋅ (1 − 𝜃) ⋅ {[(𝜆(𝑦𝐻)𝑝 + 𝜆(𝑦𝐿)(1 − 𝑝)) − (1 − 𝑝)] ⋅ (1 − 𝜋𝐿)} ⋅ 𝑆(𝑑∗(𝑦𝐿))

+ 𝜃 ⋅ (1 − 𝜃) ⋅ {(1 − 𝛾(𝑦𝐻) − 𝜆(𝑦𝐻))𝑝 + (1 − 𝛾(𝑦𝐿) − 𝜆(𝑦𝐿))(1 − 𝑝)} ⋅ 𝑆(𝑑). (12)

Intuitively, the disciplining benefit 𝐷(𝑔∗1(𝑦𝐻)) is obtained when
the incumbent is selfish, which happens with probability (1 −
𝜃), and chooses policy combination (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)) in the first
period. The latter occurs with probability [𝛾(𝑦𝐻)𝑝 + 𝛾(𝑦𝐿)(1 −
𝑝)]. The intuition for the disciplining effect in the second row
is similar and arises when the selfish incumbent chooses policy
combination (𝑑∗(𝑦𝐿), 𝑔∗1(𝑦𝐿)). The final three rows correspond
to selection effects and can be interpreted as follows. Selection
effects occur in case the incumbent and challenger are of opposite
types, which happens with probability 𝜃 ⋅ (1 − 𝜃). Relative to
the benchmark of keeping the tenured incumbent in office for
two periods, elections then improve selection with probabil-
ity Pr(Not reelected | selfish incumbent) and worsen selection
with probability Pr𝑁𝑜𝑡𝑟𝑒𝑒𝑙𝑒𝑐𝑡𝑒𝑑 | benevolent incumbent). This
implies a net overall improvement in selection equal to the
difference between these two probabilities. The terms in curly
brackets reflect this net improvement for each choice of policy
combination in period 1. For a given debt level 𝑑, the discounted
second-period benefit of electing a good type rather than a bad
type politician equals 𝑆(𝑑). This gives the final terms of the third
to fifth rows.

Applying the expression for expected welfare in (12) to the equi-
libria listed in Proposition 1, we obtain the following immediate
corollary:

Corollary 2. The equilibrium welfare gains from elections that
result under the different types of equilibria are summarized in
Table 3, broken down into disciplining and selection effects. For
a given debt ceiling 𝑑, all equilibria of a given type are welfare
equivalent to each other.

The expressions for the disciplining and selection effects pre-
sented in Table 3 can be intuitively understood as follows.
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TABLE 3 Disciplining and selection effects under the different equilibria.

Equilibrium Exists for Type of effect Size of effect

(a) Separating 𝑐𝐿 < 𝑑 Disciplining 0
Selection 𝜃 ⋅ (1 − 𝜃) ⋅ 𝑆(𝑑)

(b) Hybrid 𝑐𝐻 < 𝑑 ≤ 𝑐𝐿 Disciplining (1 − 𝜃) ⋅ (1 − 𝑝) ⋅ 𝐷(𝑔∗1(𝑦𝐿))
Selection 𝜃 ⋅ (1 − 𝜃) ⋅ 𝑝 ⋅ 𝑆(𝑑)

(c) Pooling 𝑑 ≤ 𝑐𝐻 Disciplining (1 − 𝜃) ⋅ [(1 − 𝑝) ⋅ 𝐷(𝑔∗1(𝑦𝐿)) + 𝑝 ⋅ 𝐷(𝑔
∗
1(𝑦𝐻))]

Selection 0

Note: Equilibriumwelfare𝐸𝑊𝑖 for 𝑖 ∈ {𝑠, ℎ, 𝑝} equals𝑊𝑇(𝑑) from (12) plus the disciplining and selection effects listed above;𝐸𝑊𝑠 ,𝐸𝑊ℎ , and𝐸𝑊𝑝 denote expected
welfare in a separating, hybrid, and pooling equilibrium, respectively.

First of all, in all equilibria the equilibrium strategies of the
selfish incumbent and the voter are such that the selection
effects after choosing policy combinations (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)) and
(𝑑∗(𝑦𝐿), 𝑔

∗
1(𝑦𝐿)) disappear. This follows from the net overall

improvement in selection (i.e., the terms in curly brackets) being
equal to zero in both the third and the fourth row of (12). For the
net improvement after (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)), this stems from the fact
that either 𝜋𝐻 = 1 as in the separating and hybrid equilibria of
Proposition 1(a) and 1(b), so compared to the tenure benchmark
there is no selection, or 𝛾(𝑦𝐻)𝑝 + 𝛾(𝑦𝐿)(1 − 𝑝) = 𝑝 as in the
pooling equilibria of Proposition 1(c). In the latter case, the overall
probability that the selfish incumbent chooses the benevolent
type’s optimal debt level in the good state 𝑑∗(𝑦𝐻) is equal to
the probability of the good state materializing. Hence, it is equal
to the benevolent incumbent choosing the optimal good-state
debt level. But this implies that observing debt level 𝑑∗(𝑦𝐻) does
not provide any additional information on the incumbent’s type,
making the voter indifferent between incumbent and challenger
in expectation (as induced by her prior). The same reasoning
holds when the bad economic state materializes, that is, for the
net improvement in selection (and thus the overall term) in the
fourth row.

Second, in all equilibria of a given type the overall probability
with which the selfish type chooses to immediately extract all
rents is constant, and thus so is the resulting net improvement in
selection after policy combination (𝑑, 0). The remaining selection
benefit 𝑆(𝑑) thus always occurs with constant probability. Third,
the latter also applies to the disciplining benefits 𝐷(𝑔∗1(𝑦𝐻)) and
𝐷(𝑔∗1(𝑦𝐿)), because the selfish incumbent’s overall probability
of masking in a given way is also constant for all equilibria
of a given type. Together, these unvarying overall probabilities
imply that (for a given debt ceiling 𝑑) all equilibria of a given
type are welfare equivalent to each other. To illustrate, for the
hybrid equilibria of case (b), the effect sizes listed in Table 3
are independent of the specific values for 𝜆(𝑦𝐻) and 𝜆(𝑦𝐿) (and
clearly so is𝑊𝑇(𝑑)). In fact, the same holds true for the expected
payoffs of the selfish incumbent; given her willingness to mix
and thus indifference, her expected payoffs do not depend on the
exact mixing probabilities chosen. Moreover, note that also for
the benevolent type of politician all the mixed equilibria of case
(b) are payoff equivalent, as reelection probabilities 𝜋𝐻 and 𝜋𝐿
are independent of 𝜆(𝑦1) (cf. Proposition 1). Similar observations
regarding payoff equivalence can be made for the multiple pool-
ing equilibria belonging to case (c). Hence, for the comparative

statics of welfare and expected payoffs in general, only the type of
equilibrium—separating, hybrid, or pooling—matters.

5.2 TheWelfare Effect of Enhancing Electoral
Accountability

In our baselinemodel, voters do not obtain any direct information
about the actual state of the economy. This provides selfish
incumbents the possibility to mask their type through hiding
behind the state, hampering electoral accountability. Intuitively,
one would expect that increased transparency about the state
sharpens elections as incentive device and thus improves voter
welfare. The simple example provided in Section 2 already illus-
trated that this intuitionmay not be correct. In this subsection, we
show that it is also not correct in the context of our main model.

Suppose that with probability 𝜉 > 0 the state of the economy
becomes observable to voters before the election occurs. If this
happens, voters can perfectly infer the actual spending on private
rents. The relevant payoff matrix is now given by Table 4. Note
that it no longer holds that the expected payoffs of a given policy
combination in state 𝑦1 = 𝑦𝐻 exceed those in state 𝑦1 = 𝑦𝐿 by
a fixed amount. In particular, for 𝜉 > 0 the expected payoffs
obtained from “hiding behind the state” become lower because
of the chance to get unmasked, in which case the benefit of
postponing the immediate grabbing of all resources is lost. This
effectively makes that in equilibrium the selfish type will no
longer do so and, in turn, will always use a pure strategy. Apart
from that, the structure of the equilibria remains unaffected.

In Proposition A.1, we provide a comprehensive equilibrium
characterization. Proposition 2 summarizes themain conclusions
that follow in terms of the politician’s policy choices and expected
equilibrium welfare.

Proposition2 (Impact of enhanced electoral accountabil-
ity). Consider the setting in which with probability 𝜉 > 0 the state
of the economy 𝑦1 becomes observable to voters before they cast their
vote. It holds that:

a. The selfish type never “hides behind the state”: 𝜆(𝑦𝐻) = 𝛾(𝑦𝐿) =
0;
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TABLE 4 Expected payoffs of the selfish incumbent under enhanced electoral accountability.

Policy combination 𝒚𝟏 = 𝒚𝑯 𝒚𝟏 = 𝒚𝑳

(𝑑∗(𝑦𝐻), 𝑔
∗
1(𝑦𝐻)) 𝜋𝐻 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)) −(𝑦𝐻 − 𝑦𝐿) + (1 − 𝜉) ⋅ 𝜋𝐻 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻))

(𝑑∗(𝑦𝐿), 𝑔
∗
1(𝑦𝐿)) (𝑦𝐻 − 𝑦𝐿) + (1 − 𝜉) ⋅ 𝜋𝐿 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿)) 𝜋𝐿 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿))

(𝑑, 0) 𝑦𝐻 + 𝑑 𝑦𝐿 + 𝑑

b. For all 𝑑, the equilibria essentially correspond to those in
Proposition 1 with the additional requirement that 𝜆(𝑦𝐻) =
𝛾(𝑦𝐿) = 0;

c. Expected equilibrium welfare and, hence, the optimal debt
ceiling that maximizes expected welfare are unaffected.

In a hybrid equilibrium, the selfish incumbent now always
chooses (𝑑, 0) when 𝑦 = 𝑦𝐻 and always (𝑑∗(𝑦𝐿), 𝑔∗1(𝑦𝐿)) in case
𝑦 = 𝑦𝐿. Hence, there are no instances inwhich the state becoming
publicly known actually raises the chances to unmask a self-
ish incumbent. Similarly, in a pooling equilibrium the selfish
incumbent now always chooses (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)) when 𝑦 = 𝑦𝐻
and always (𝑑∗(𝑦𝐿), 𝑔∗1(𝑦𝐿)) when 𝑦 = 𝑦𝐿. Again, there are no
instances in which fiscal transparency helps in exposing a selfish
incumbent. This also intuitively explains why expected equilib-
rium welfare and thus the optimal debt ceiling are unaffected.
In the original setting without fiscal transparency, a class of
hybrid equilibria exists as well as a class of pooling equilibria
(cf. Proposition 1). As observed in the previous subsection, all
the equilibria within a given class are welfare equivalent. Fiscal
transparency restricts the class of equilibria of a given type to a
single (in terms of the selfish type’s behavior) equilibrium. But
with welfare equivalence, this restriction is inconsequential and
has no implications for the optimal debt ceiling.

In Besley and Smart (2007), increased transparency about the
state of the economy—in their model captured by the stochastic
costs of providing public goods and services—does have a welfare
impact; see their Proposition 4. This raises both the question
about the intuition behind our different “ineffectiveness” result
and the extent to which it is general. A key difference is that in
their setting the maximum possible amount of rent seeking does
not vary with the economic state and is exogenously capped; for
ease of reference denote this cap as 𝑋.22 Their payoff structure
results if we replace terms 𝑦𝐹 − 𝑑∗(𝑦𝐻) and 𝑦𝐹 − 𝑑∗(𝑦𝐿) in the
first two rows of Table 4 by 𝑋, and similarly so for terms
𝑦𝐿 + 𝑑 and 𝑦𝐻 + 𝑑 in the third row. As already discussed in
Section 2 in the context of the simple example, while in our setting
changes in economic circumstances induce an additive shift of
the government’s budget constraint, in theirs such changes thus
effectively affect its slope.

Two implications of having such an alternative payoff structure
as in Besley and Smart (2007) are immediate. First, policy com-
bination (𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻)) becomes strictly dominated by policy
(𝑑, 0) for the selfish type (assuming 𝛽 < 1 as Besley and Smart
do). Second, if 𝑦1 = 𝑦𝐿 the selfish incumbent necessarily prefers
to extract full rents in period 1 (again for 𝛽 < 1). The main
issue that remains is then whether the selfish type prefers policy
combination (𝑑∗(𝑦𝐿), 𝑔∗1(𝑦𝐿)) or combination (𝑑, 0) in case 𝑦1 =
𝑦𝐻 . If she prefers the former, the selfish incumbent hides behind

the state in order to pretend being of the benevolent type. In
Besley and Smart, this is thus effectively the only way to avoid
being unmasked. Increasing the likelihood 𝜉 that the economic
state is observed then directly lowers the effectiveness of trying
to hide behind the state, because with probability 𝜉 it fails. As
a result, the selfish type may want to change its strategy when
𝑦1 = 𝑦𝐻 and more often—that is, for a larger range of parameter
values—opt for (𝑑, 0). In the setup of Besley and Smart (2007) an
increase in transparency may thus lead to a shift in equilibrium
and thereby affect welfare.23

In contrast, our payoff structure does not a priori reduce the
selfish type’s degrees of freedom inmasking opportunities. There-
fore, if hiding behind the state becomes more difficult, the selfish
type can shift toward perfect mimicking of the benevolent type
and simply copy–paste what a benevolent type would do. These
latter mimicking opportunities are unaffected by 𝜉 and hence so
are the boundaries between the different types of equilibria in
our Proposition 1. Changes in 𝜉 therefore do not lead to a shift
in equilibrium.24

This leaves the question what our additive shift assumption
means in economic terms—when would an additive shift of the
government budget constraint (capturing an income shock) be
more reasonable to expect than a change in the slope (reflecting
a shock in relative prices)? Changes in a country’s economic
circumstances are often broadlymeasured in terms of GDP shifts.
Our assumption that the government’s tax base adjusts with eco-
nomic conditions thus seems quite realistic. Clearly, the relative
price of public good provision may also fluctuate with GDP. Data
obtained from the ECB, however, show for the eurozone that the
GDP deflator and the public spending deflator are very highly
correlated (over 0.99), suggesting that the relative unit costs of
public spending remain largely stable across different economic
conditions.25 Therefore, our focus on an additive shift arguably
provides a reasonable first-order approximation to account for
business-cycle variations.

6 Optimal Debt Ceilings and the Value of
State-Contingency

The previous section has revealed that, within our framework,
just providing better information to voters about the state of the
economy is insufficient to capture any welfare gains. We next
study (whether and) how increased fiscal transparency could
alternatively improve welfare by enabling an enforceable state-
contingent debt ceiling 𝑑(𝑦1). Intuitively, one would expect that in
that case the trade-off underlying the welfare optimal debt ceiling
between curbing diversion of public resources for private use by
the selfish type and giving the benevolent type discretion in the
intertemporal allocation of public resources can be approached in

International Economic Review, 2026 107

 14682354, 2026, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/iere.70003 by U

va U
niversiteitsbibliotheek, W

iley O
nline L

ibrary on [02/06/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



a state-contingent fashion, thereby bringing strict welfare gains.
This intuition turns out to be correct. Below we first analyze the
simpler case of optimal contingent ceilings before characterizing
the optimal constant ceiling. The final subsection compares
the two.

6.1 Optimal Contingent Debt Ceilings

Suppose a state-contingent debt ceiling 𝑑(𝑦1) can be imposed.
Using the announced ceiling 𝑑(𝑦1) voters can then back out the
actual state of theworld 𝑦1 before they cast their vote. The analysis
is thus “as if” 𝑦1 is commonly known from the outset and hence
hiding behind the state also here no longer plays a role.

With a state-contingent debt ceiling 𝑑(𝑦1), the debt level chosen
by the benevolent type now equals 𝑑∗(𝑦1) ≡ min{𝑑(𝑦1), 𝑑(𝑦1)}
rather than (7). The resulting equilibrium behavior of the selfish
incumbent is characterized by:

Proposition3 (Equilibria under state-contingent debt ceil-
ings). For the subgame in which the state equals 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻}, the
equilibrium outcome is as follows:

a. If 𝑑(𝑦1) > 𝑐1: There exists a unique separating outcome
in which the selfish type always chooses full rent extrac-
tion (𝑑(𝑦1), 0) in the first period. After policy combination
(𝑑∗(𝑦1), 𝑔

∗
1(𝑦1)), the incumbent is re-elected for sure: 𝜋1 = 1;

b. If 𝑑(𝑦1) ≤ 𝑐1: There exists a class of pooling outcomes in which
the selfish type chooses (𝑑∗(𝑦1), 𝑔∗1(𝑦1)) for sure. After this policy
combination, the incumbent is reelected with probability 𝜋1 ≥
𝑦1+𝑑(𝑦1)

𝛽(𝑦𝐹−𝑑∗(𝑦1))
.

The equilibria of the entire game follow from combining the
equilibrium outcomes in the two respective subgames for 𝑦1 = 𝑦𝐻
and 𝑦1 = 𝑦𝐿, respectively (again leading to pooling, hybrid, and
separating type of equilibria in the overall game).

With the state of the economy being common knowledge, the
analysis can be done conditional on 𝑦1. Proposition 3 then reveals
that for a sufficiently low contingent debt ceiling, the selfish type
pools with the benevolent type, while for 𝑑(𝑦1) sufficiently high
the selfish type separates. From 𝑐𝐻 < 𝑐𝐿, it follows that the range
of debt ceilings for which the separating outcome applies when
𝑦 = 𝑦𝐿 is a strict subset of the one for 𝑦 = 𝑦𝐻 . This reflects that
the selfish type has a stronger incentive to front-load rent seeking
the higher 𝑦1 is.

Similar to the analysis in Section 5, we can express expected
equilibrium welfare in terms of disciplining and selection effects.
We now do so conditional on the state 𝑦1. As before, expected
welfare if the incumbent is tenured for sure serves as benchmark.
Conditional on 𝑦1 (and with state-contingent ceiling 𝑑(𝑦1)), we
have:

𝑊𝑇

(
𝑦1, 𝑑(𝑦1)

)
= (1 + 𝛽)𝑢(0) + 𝜃[𝐷(𝑦1 + 𝑑∗(𝑦1)) + 𝑆(𝑑∗(𝑦1))].

(13)
Note that, irrespective of the type of incumbent, voters always
obtain at least the discounted utility (1 + 𝛽)𝑢(0) from having no

public goods at all in both periods. With secured tenure, selfish
incumbents will not spend anything on public goods, and this
is thus all that voters get. Only if the tenured incumbent is
benevolent, which occurs with probability 𝜃, an amount of 𝑦1 +
𝑑∗(𝑦1) is spent on public good provision in period 1 and an amount
of 𝑦𝐹 − 𝑑∗(𝑦1) in period 2. The additional welfare benefits of
these public good expenses exactly correspond to a “disciplining”
effect of 𝐷(𝑦1 + 𝑑∗(𝑦1)) and a “selection” effect of 𝑆(𝑑∗(𝑦1)),
respectively. Here, we have put “disciplining” and “selection”
within quotation marks, as these labels only make sense in
encounters with the selfish incumbent. Yet, mathematically,
𝑊𝑇(𝑦1, 𝑑(𝑦1)) can also be expressed in terms of these two effects
and hence so can the overall trade-off between distorting the
behavior of the benevolent type versus curbing rent seeking by
the selfish type.

With electoral accountability, tenure is not secured and a selfish
incumbent may potentially either be disciplined or selected out,
providing welfare benefits on top of 𝑊𝑇(𝑦1, 𝑑(𝑦1)). Based on
Proposition 3, the former happens in equilibrium if the state-
contingent debt ceiling is low, while the latter occurs if 𝑑(𝑦1)
is high. In particular, for given 𝑦1 expected equilibrium welfare
equals:

𝐸𝑊(𝑦1, 𝑑(𝑦1)) =

⎧⎪⎪⎨⎪⎪⎩

𝑊𝑇

(
𝑦1, 𝑑(𝑦1)

)
+ (1 − 𝜃)𝜃𝑆

(
𝑑(𝑦1)

)
if 𝑑(𝑦1) > 𝑐1

𝑊𝑇

(
𝑦1, 𝑑(𝑦1)

)
+ (1 − 𝜃)𝐷(𝑦1 + 𝑑∗(𝑦1)) if 𝑑(𝑦1) ≤ 𝑐1.

(14)
From 𝑢(⋅) being concave, it follows that expected welfare is
concave on each of its separate segments. Term (1 − 𝜃)𝜃𝑆(𝑑(𝑦1))
in the first line gives the expected selection benefits from voting
a selfish incumbent who exposed herself out of office (with
(1 − 𝜃)𝜃 capturing the joint probability that the incumbent is
selfish and the newly elected challenger benevolent). Similarly,
term (1 − 𝜃)𝐷(𝑦1 + 𝑑∗(𝑦1)) in the second line reflects that in the
pooling outcome a disciplining effect is obtained if the incumbent
is selfish. Note that at border 𝑑(𝑦1) = 𝑐1, a small increase in
𝑑(𝑦1) induces a shift from a pooling to a separating equilibrium
outcome. Voters then gain 𝜃𝑆(𝑑(𝑦1)) in exchange for losing
𝐷(𝑦1 + 𝑑∗(𝑦1)) if the incumbent is selfish. Lemma 2 reveals that
this extensive margin effect is necessarily negative.

Lemma2 (Extensive margin effects). For 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻}, it
holds that 𝜃𝑆(𝑑(𝑦1)) − 𝐷(𝑦1 + 𝑑∗(𝑦1)) is decreasing in 𝑑(𝑦1) and
necessarily strictly negative (for 𝜃𝛽 < 1) at the border 𝑑(𝑦1) = 𝑐1
between the pooling and the separating range.

For a debt ceiling equal to border 𝑐1 the selfish type is indifferent
between full rent extraction today and postponing it to the next
period. Lemma 2 implies that in that case voters strictly prefer
the selfish type to postpone. Apart from having opposed interests
about the occurrence of rent seeking per se, voters thus also have
diverging interests regarding its timing.

The welfare optimal state-contingent debt ceiling follows from
maximizing 𝐸𝑊(𝑦1, 𝑑(𝑦1)). As long as we stay within the pooling
range 𝑑(𝑦1) ≤ 𝑐1, increasing the ceiling 𝑑(𝑦1) is welfare improv-
ing. This can be understood as follows. Note first that benchmark
welfare level 𝑊𝑇(𝑦1, 𝑑(𝑦1)) is increasing in 𝑑(𝑦1) up till 𝑑(𝑦1) =
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𝑑(𝑦1), that is, up till the preferred debt level of the benevolent
incumbent. Intuitively, without the threat of being ousted out
of office, a selfish incumbent would always extract maximum
rents and spend nothing on public goods provision, irrespective of
𝑑(𝑦1). A benevolent incumbent, on the other hand, would like to
serve voter interests perfectly, but might be constrained in doing
so by the debt limit in place. The less restrictive this limit is,
the less distorted the intertemporal allocation of resources by the
benevolent type becomes. Beyond 𝑑(𝑦1) = 𝑑(𝑦1), the debt ceiling
is no longer binding for the benevolent type and benchmark
welfare𝑊𝑇(𝑦1, 𝑑(𝑦1)) is independent of 𝑑(𝑦1). Similarly, also term
(1 − 𝜃)𝐷(𝑦1 + 𝑑∗(𝑦1)) increases with 𝑑(𝑦1) up till 𝑑(𝑦1) and is
flat afterward. The disciplining effect of elections entails that the
selfish type is induced to behave “as if” being of the benevolent
type in the first period. With fewer restrictions on debt, the
genuine benevolent type is less constrained in choosing the
socially-optimal intertemporal allocation of resources. This in
turn implies that mimicking of her behavior by the selfish type
brings larger improvements in voter welfare. Finally, recall that
𝑐1 ≤ 𝑑(𝑦1) per the public goods smoothing motive. The best debt
ceiling in the pooling range therefore equals border 𝑐1.

Next consider the separating range. Also here an increase in 𝑑(𝑦1)
improves the intertemporal resource allocation by the benevolent
type (as long as the limit is below 𝑑(𝑦1)). But now a higher ceiling
increases first-period rent extraction by the selfish type, reducing
selection benefit 𝑆(𝑑(𝑦1)). Elections bring the potential upside
of replacing a selfish incumbent with a benevolent challenger.
In that case, the remaining resources are used for public good
provision, rather than for rent extraction. These benefits increase
with the amount of resources left to period 2 and thus decrease
with 𝑑(𝑦1). Hence, in the separating case there is a trade-off.
The unique debt level 𝑑𝑠(𝑦1) (with 𝑑𝑠(𝑦1) < 𝑑(𝑦1)) for which the
marginal benefit of increasing the contingent debt ceiling equals
the marginal cost is characterized by the solution to:

𝜕𝑊𝑇

(
𝑦1, 𝑑(𝑦1)

)
𝜕𝑑(𝑦1)

= −(1 − 𝜃)𝜃𝑆′
(
𝑑(𝑦1)

)
. (15)

From (13), we have per the Euler equation (6) for optimal resource
allocation that 𝜕𝑊𝑇(𝑦1,𝑑(𝑦1))

𝜕𝑑(𝑦1)
= 0 at 𝑑(𝑦1) = 𝑑(𝑦1), while the term

on the right-hand side in (15) is strictly positive. Intuitively, at
𝑑(𝑦1) = 𝑑(𝑦1) a marginal reduction of the debt limit has only a
second-order distortive effect on the debt policy of the benevolent
type, but a first-order benefit in terms of reducing first-period rent
extraction by the selfish type. The debt level 𝑑𝑠(𝑦1) that equates
the marginal benefit with the marginal cost is thus strictly below
𝑑(𝑦1).

In general, 𝑑𝑠(𝑦1) as characterized by (15) does not necessarily
fall in the appropriate separating range and can either lie below
or above threshold 𝑐1. In the former case, the overall optimal
contingent ceiling necessarily equals 𝑑𝑜𝑝𝑡(𝑦1) = 𝑐1. This follows
because at 𝑑(𝑦1) = 𝑐1, an increase in the contingent ceiling nec-
essarily has both negative extensive margin effects (per Lemma 2
above) as well as negative intensive margin effects (as the trade-
off underlying Equation 15 worsens). In the latter case, where
𝑑𝑠(𝑦1) > 𝑐1, 𝑑𝑜𝑝𝑡(𝑦1) follows from comparing the welfare levels
belonging to 𝑑(𝑦1) = 𝑑𝑠(𝑦1) and border 𝑑(𝑦1) = 𝑐1. Intuitively, one

would expect that the larger the prior probability of a benevolent
politician 𝜃 is, the more attractive it becomes to set the higher
contingent ceiling that falls in the separating range. Proposition
4 formally captures this intuition.

Proposition4 (Optimal contingent debt ceilings). The
welfare maximizing contingent debt ceiling 𝑑𝑜𝑝𝑡(𝑦1) is weakly
increasing in 𝜃, with 𝑑𝑜𝑝𝑡(𝑦1) → 𝑑(𝑦1) for 𝜃 → 1. In particular,
∃𝜃𝑇(𝑦1) ∈ (0, 1) such that:

a. If 𝜃 ≤ 𝜃𝑇(𝑦1): 𝑑𝑜𝑝𝑡(𝑦1) = 𝑐1 (with 𝑐1 independent of 𝜃);

b. If 𝜃 > 𝜃𝑇(𝑦1): 𝑑𝑜𝑝𝑡(𝑦1) = 𝑑𝑠(𝑦1) (with 𝑑𝑠(𝑦1) increasing in 𝜃).

The benefit of a contingent ceiling equal to 𝑐1 is that it disciplines
the selfish type in period 1. The downside of such a ceiling is
twofold: there is no selection effect and the benevolent type is
also more severely constrained. Both these downsides vanish if
the fraction of benevolent types becomesnegligible. Therefore, for
𝜃 sufficiently low, 𝑑𝑜𝑝𝑡(𝑦1) = 𝑐1. In contrast, if 𝜃 is high the down-
sides of a low ceiling outweigh its benefits and 𝑑𝑜𝑝𝑡(𝑦1) = 𝑑𝑠(𝑦1).
Note that for all 𝜃 < 1, optimal contingent ceilings necessarily
constrain the benevolent type: 𝑑𝑜𝑝𝑡(𝑦1) < 𝑑(𝑦1).

Even when all politicians are selfish (𝜃 = 0), electoral account-
ability still has a welfare-improving effect. Although electing the
challenger then brings the voter no direct benefits at all (as hewill
be equally bad as the incumbent is), the credible threat of being
able to do so disciplines the current selfish incumbent; he prefers
the option of rent seeking in period 2—and thus reelection—over
rent seeking in period 1 as long as the debt ceiling does not exceed
𝑐1. This makes it welfare optimal to set 𝑑𝑜𝑝𝑡(𝑦1) = 𝑐1.

The complementary role of electoral accountability and fiscal
constraints in restraining politicians from issuing debt for expro-
priation reasons can be illustrated in another way. To capture
the absence of real electoral accountability (cf. Besley 2007, p.
101), consider an alternative setting in which the probability of
reelection is fixed and given, by 𝜋 ∈ [0, 1] say, irrespective of the
policy chosen in period 1. In that case, a selfish incumbent always
chooses full rent extraction in period 1 and expected welfare
becomes

𝑊𝑇

(
𝑦1, 𝑑(𝑦1)

)
+ (1 − 𝜋)(1 − 𝜃)𝜃

[
𝑆
(
𝑑(𝑦1)

)
− 𝑆(𝑑∗(𝑦1))

]
. (16)

Relative to the secure tenure benchmark, the incumbent is now
replacedwith fixed probability (1 − 𝜋). This affects welfare only if
incumbent and challenger are of different types, which happens
with probability (1 − 𝜃)𝜃. If a selfish incumbent is replaced by a
benevolent challenger, an additional selection benefit 𝑆(𝑑(𝑦1)) is
obtained on top of 𝑊𝑇(𝑦1, 𝑑(𝑦1)). Yet if a benevolent incumbent
is selected out for a selfish challenger, a selection benefit of
𝑆(𝑑∗(𝑦1)) is lost relative to the secure tenure benchmark. The
latter loss is weakly larger than the former gain: 𝑆(𝑑(𝑦1)) ≤
𝑆(𝑑∗(𝑦1)). From the earlier discussion, it immediately follows that
(16) is maximized for 𝑑(𝑦1) = 𝑑(𝑦1). Thus, in the absence of any
real electoral accountability, the optimal contingent ceiling is set
less tight than with accountability and does not constrain the
benevolent type. This reveals that tighter fiscal rules and electoral
accountability reinforce each other in improving welfare.
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Besley (2007, Section 4.6) briefly discusses public debt and fiscal
constraints in the context of Besley and Smart (2007). There the
observation is made that imposing a relatively weak restriction
on debt that does not affect the debt choice of the benevolent type
and also does not change the political equilibrium, raises welfare
compared to the situation without such a cap (cf. Proposition
10). Within our setting this corresponds to the observation that
(in this section, contingent) ceilings above 𝑑(𝑦1) are not optimal,
as a small decrease in the ceiling only brings benefits. Besley
(2007) also conceptually discusses the trade-offs that arise for
tighter ceilings that do constrain the benevolent type, noting that
“Whether further debt restrictions below this level are desirable
depends on whether distorting the behavior of good politicians
and/or changes in the political equilibrium are desirable” (214).
Here, we provide a comprehensive analysis of this fundamental
trade-off, showing among other things that it is always beneficial
to distort the behavior of the benevolent type at least to some
extent. And as just noted above, political accountability is a key
driver behind this.

6.2 The Optimal Constant Debt Ceiling

Now suppose only a constant debt ceiling 𝑑 can be imposed. The
analysis closely resembles the one of the contingent ceiling case.
The welfare optimal constant ceiling follows from maximizing
expected welfare as summarized in Table 3 (cf. Corollary 2).
Benchmark welfare𝑊𝑇(𝑑) as defined in Equation (11) is increas-
ing in 𝑑 up till 𝑑 = 𝑑(𝑦𝐿) and flat afterward. This also holds for
the disciplining effects appearing in Table 3. Hence, within in
the pooling equilibrium range it is thus always best to increase
𝑑 up till border 𝑐𝐻 . Per Lemma 2 above, at this border there is
a discrete fall in welfare due to the jump from a pooling to a
hybrid equilibrium, as measured by the extensive margin effect
(here equal to 𝑝 ⋅ (1 − 𝜃) ⋅ [𝜃𝑆(𝑑) − 𝐷(𝑦𝐻 + 𝑑∗(𝑦𝐻))]). A similar
discrete fall in welfare occurs at border 𝑐𝐿. Besides these two
borders, the optimal constant ceiling may also be an interior
solution lying in either the hybrid equilibriumor in the separating
equilibrium range. Similar to 𝑑𝑠(𝑦1) characterized in (15), these
potential interior solutions are defined by

𝜕𝑊𝑇

(
𝑑
)

𝜕𝑑
=

⎧⎪⎪⎨⎪⎪⎩

−(1 − 𝜃)
[
(1 − 𝑝)𝐷′

(
𝑦𝐿 + 𝑑

)
+ 𝑝𝜃𝑆′

(
𝑑
)]

for 𝑑 = 𝑑ℎ

−(1 − 𝜃)𝜃𝑆′
(
𝑑
)

for 𝑑 = 𝑑𝑠.

From 𝑆′ < 0 < 𝐷′, it follows that 𝑑𝑠 < 𝑑ℎ. These interior solutions
may only qualify for the optimal constant ceiling if they fall in
the appropriate range for which the equilibrium at hand exists,
that is, 𝑑𝑠 > 𝑐𝐿 and 𝑑ℎ < 𝑐𝐿. Given 𝑑𝑠 < 𝑑ℎ, they can therefore
not qualify both at the same time. Moreover, by the Euler
equation 𝐷′ + 𝑆′ ≥ 0 for 𝑑 ≤ 𝑑(𝑦𝐿). Therefore, if (1 − 𝑝) ≥ 𝑝𝜃,
that is, 𝑝 ≤

1

1+𝜃
, the term within square brackets is nonnegative

and there is no downside increasing the ceiling in the hybrid
range. Intuitively, in a hybrid equilibrium voters obtain—on top
of𝑊𝑇(𝑑)—a disciplining benefit 𝐷(𝑔∗1(𝑦𝐿)) with probability (1 −
𝜃) ⋅ (1 − 𝑝) and a selection benefit 𝑆(𝑑) with probability (1 −
𝜃) ⋅ 𝜃 ⋅ 𝑝. The disciplining benefit increases with 𝑑, while the
selection benefit decreases with 𝑑; yet for 𝑑 ≤ 𝑑(𝑦𝐿) the increase
in 𝐷 outweighs the decrease in 𝑆. Therefore, if the disciplining

effect occurs relatively more often than the selection effect does,
that is, if 𝑝 ≤

1

1+𝜃
, within the hybrid equilibrium range expected

welfare increases in 𝑑 up till the border of existence 𝑐𝐿. In that
case, 𝑑ℎ cannot be the optimum.

For given parameter values, therefore, at most three potential
candidates for 𝑑𝑜𝑝𝑡 remain: besides borders 𝑐𝐻 and 𝑐𝐿, potentially
either 𝑑ℎ or 𝑑𝑠 may also qualify if they fall in the appropriate
equilibrium range. The optimal constant ceiling follows from
comparing the welfare levels these candidate optima generate.
Completely characterizing 𝑑𝑜𝑝𝑡 is therefore hard analytically.
Nevertheless, the same intuitive comparative statics in 𝜃 can be
obtained as for the contingent case.

Proposition5 (Optimal constant debt ceiling).

a. The welfare maximizing constant debt ceiling 𝑑𝑜𝑝𝑡 is weakly
increasing in 𝜃, with 𝑑𝑜𝑝𝑡 → 𝑑(𝑦𝐿) for 𝜃 → 1. In particular,
let 𝑝𝐴 ≡

𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)

𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)+𝐷(𝑦𝐻+𝑐𝐻)
<
1

2
≡ 𝑝𝐵 . Then there exist

threshold values 𝜃𝑇(𝑝) ∈ (0, 1) such that:
a.1. If 𝑝 ≤ 𝑝𝐴: 𝑑𝑜𝑝𝑡 = 𝑐𝐿 for low 𝜃 and 𝑑𝑜𝑝𝑡 = 𝑑𝑠 for high 𝜃;
a.2. If𝑝𝐴 < 𝑝 ≤ 𝑝𝐵: 𝑑𝑜𝑝𝑡 = 𝑐𝐻 for low 𝜃, 𝑑𝑜𝑝𝑡 = 𝑐𝐿 for interme-

diate 𝜃, and 𝑑𝑜𝑝𝑡 = 𝑑𝑠 for high 𝜃;
a.3. If 𝑝 > 𝑝𝐵: 𝑑𝑜𝑝𝑡 = 𝑐𝐻 for low 𝜃, 𝑑𝑜𝑝𝑡 = 𝑑ℎ for lower-

intermediate 𝜃, 𝑑𝑜𝑝𝑡 = 𝑐𝐿 for higher-intermediate 𝜃, and
𝑑𝑜𝑝𝑡 = 𝑑𝑠 for high 𝜃.

The intermediate ranges in cases (a.2) and (a.3) may be empty
depending on parameter values, the low and high ranges
always have positive measure.

b. The optimal ceiling can potentially be increasing in 𝑝 over
some range. It holds that 𝑑𝑜𝑝𝑡 → 𝑑𝑜𝑝𝑡(𝑦𝐿) for𝑝 → 0 and 𝑑𝑜𝑝𝑡 →
𝑑𝑜𝑝𝑡(𝑦𝐻) for 𝑝 → 1.

Lower threshold 𝑝𝐴 intuitively follows from considering the 𝜃 =
0 case in which benevolent politicians do not exist and the
debt ceiling only serves a disciplining role. As discussed in the
previous subsection, the optimal contingent ceiling then equals
𝑐𝐻 if 𝑦1 = 𝑦𝐻 and 𝑐𝐿 if 𝑦1 = 𝑦𝐿. The optimal constant ceiling
therefore corresponds to the former if 𝑝 = Pr(𝑦1 = 𝑦𝐻) is high
and to the latter if 𝑝 is low; 𝑝𝐴 provides the exact threshold.
Upper threshold 𝑝𝐵 follows from our discussion above that 𝑑ℎ
certainly cannot be the optimumwhen 𝑝 ≤

1

1+𝜃
. With 1

1+𝜃
≥
1

2
for

all 𝜃 ∈ [0, 1], for 𝑝 ≤
1

2
no value of 𝜃 exists for which 𝑑𝑜𝑝𝑡 = 𝑑ℎ

may potentially hold.

An immediate implication of Proposition 5 is that the optimal
constant ceiling always strictly binds the benevolent type at least
when economic circumstances are bad: 𝑑𝑜𝑝𝑡 < 𝑑(𝑦𝐿). Unlike the
contingent case, however, the optimal ceiling may not bind when
𝑦1 = 𝑦𝐻 . With a benevolent incumbent the welfare benefit of a
given higher ceiling relative to a lower one is always (weakly)
decreasing in 𝑝. This provides a push toward a lower ceiling if
𝑝 increases. This may not hold for the comparison between 𝑐𝐿
and 𝑑𝑠 if the incumbent is selfish. Intuitively, moving from 𝑐𝐿
to a higher separating ceiling 𝑑𝑠 implies that, in the event 𝑦1 =
𝑦𝐿, a disciplining effect is given up to obtain a lower selection
effect. This negative swap occurs less often when 𝑝 increases,
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thus making 𝑑𝑠 relatively more attractive if the incumbent is
selfish.26 For the overall effect (taking both contingencies of a
benevolent and selfish incumbent into account), this implies that
𝑑𝑠 may become more attractive than 𝑐𝐿 when 𝑝 increases, and
thus that the optimal constant ceilingmay increase in𝑝 over some
range. Extensive margin effects may thus lead to counterintuitive
comparative statics in 𝑝. This may also imply that optimal
constant and contingent ceilings are counterintuitively ordered,
to which we turn next.

6.3 Optimal Contingent Versus Optimal
Constant Ceilings

Our final proposition compares optimal contingent and constant
ceilings in terms ofwelfare implications and the induced behavior
of the two types of politicians.

Proposition6 (Contingent vs. constant case). Optimal
contingent debt ceilings strictly improve welfare compared to an
optimal constant ceiling. Moreover, for the optimal ceilings it holds
that:

a. If 𝑑(𝑦𝐻) < 𝑐𝐿, then 𝑑𝑜𝑝𝑡(𝑦𝐻) ≤ 𝑑𝑜𝑝𝑡 ≤ 𝑑𝑜𝑝𝑡(𝑦𝐿) necessarily, with
at least one of the inequalities strict. Relative to the constant
ceiling case, the contingent ceilings thus (weakly) limit the
benevolent type less when 𝑦1 = 𝑦𝐿 and lead to (weakly) less
first-period rent seeking when 𝑦1 = 𝑦𝐻 ;

b. If 𝑑(𝑦𝐻) > 𝑐𝐿 , besides 𝑑𝑜𝑝𝑡(𝑦𝐻) ≤ 𝑑𝑜𝑝𝑡 ≤ 𝑑𝑜𝑝𝑡(𝑦𝐿), it
may occur for 𝜃 sufficiently close to 1 that either (i)
𝑑𝑜𝑝𝑡(𝑦𝐻) < 𝑑𝑜𝑝𝑡(𝑦𝐿) < 𝑑𝑜𝑝𝑡 , (ii) 𝑑𝑜𝑝𝑡 < 𝑑𝑜𝑝𝑡(𝑦𝐻) < 𝑑𝑜𝑝𝑡(𝑦𝐿), or
(iii) 𝑑𝑜𝑝𝑡(𝑦𝐿) < 𝑑𝑜𝑝𝑡(𝑦𝐻). Relative to the constant ceiling case,
the contingent ceilings thus can move both the restrictions
on the benevolent type when 𝑦1 = 𝑦𝐿 and the amount of
first-period rent seeking when 𝑦1 = 𝑦𝐻 in either direction.

The basic trade-off in choosing the optimal debt ceiling is between
a more lax one as to not severely restrict the benevolent type
and a more strict one as to reduce rent seeking by the selfish
type. Contingent ceilings can address this trade-off to a better
extent and thereby realize a strict welfare gain relative to a
constant ceiling. A priori one would expect that they do so
by moving the ceiling upward when 𝑦1 = 𝑦𝐿 and downward
when 𝑦1 = 𝑦𝐻 , that is, that 𝑑𝑜𝑝𝑡(𝑦𝐻) ≤ 𝑑𝑜𝑝𝑡 ≤ 𝑑𝑜𝑝𝑡(𝑦𝐿) necessarily.
Somewhat surprisingly, this need not always be the case. This
can be understood as follows. If 𝑑(𝑦𝐻) < 𝑐𝐿 as in Proposition
6(a), the smallest ceiling that could potentially be optimal when
𝑦1 = 𝑦𝐿 is higher than the highest ceiling that could potentially
be optimal when 𝑦1 = 𝑦𝐻 . The basic trade-off is then always “well
ordered” across states—with higher ceilings being weakly better
when economic circumstances are bad rather than good—and
the optimal constant ceiling then necessarily falls in between the
optimal contingent ones. This case necessarily arises when 𝛽 is
sufficiently close to one.27

If instead 𝑑(𝑦𝐻) > 𝑐𝐿, however, it holds for sufficiently high 𝜃 that
there exist debt ceiling levels 𝑑 and 𝑑

′

, with 𝑑
′

> 𝑑, for which
from a welfare perspective the lower limit 𝑑 is better when 𝑦1 =
𝑦𝐿, while the higher limit 𝑑

′

is better in case 𝑦1 = 𝑦𝐻 . This, for
instance, applies for ceilings 𝑑 ≤ 𝑐𝐿 < 𝑑

′

sufficiently close to 𝑐𝐿.

The trade-off thus flips direction across economic circumstances
for some range of ceilings. This may result in the globally optimal
ceilings no longer satisfying 𝑑𝑜𝑝𝑡(𝑦𝐻) ≤ 𝑑𝑜𝑝𝑡 ≤ 𝑑𝑜𝑝𝑡(𝑦𝐿). It also
underlies the earlier observation that the optimal constant ceiling
may be increasing in 𝑝 over some range.

A first type of counterintuitive outcome is when, even though
𝑑𝑜𝑝𝑡(𝑦𝐻) < 𝑑𝑜𝑝𝑡(𝑦𝐿), the optimal constant ceiling 𝑑𝑜𝑝𝑡 does
not fall in between these two. One possibility here is that
𝑑𝑜𝑝𝑡 exceeds 𝑑𝑜𝑝𝑡(𝑦𝐿). This occurs when the optimal contingent
ceilings induce the selfish type to always postpone rent seeking
(𝑑𝑜𝑝𝑡(𝑦1) = 𝑐1), while the optimal constant ceiling induces her
to never do so (𝑑𝑜𝑝𝑡 = 𝑑𝑠). The other possibility is that 𝑑𝑜𝑝𝑡
falls short of 𝑑𝑜𝑝𝑡(𝑦𝐻). In that case, the optimal contingent
ceilings always induce the selfish type to extract all rents in
the first period (𝑑𝑜𝑝𝑡(𝑦1) = 𝑑𝑠(𝑦1)), but the optimal constant
ceiling does not (at least) when 𝑦1 = 𝑦𝐿 (i.e., 𝑑𝑜𝑝𝑡 ≤ 𝑐𝐿). A
second type of counterintuitive outcome arises when the optimal
state-contingent debt ceiling is more tight when the state of the
economy is bad than when it is good. This can potentially happen
only when 𝑑𝑜𝑝𝑡(𝑦𝐿) = 𝑐𝐿 < 𝑑𝑠(𝑦𝐻) = 𝑑𝑜𝑝𝑡(𝑦𝐻). With these ceilings
behavior corresponds to that in a hybrid equilibrium of the
constant ceilings case. The numerical analysis that we discuss
in the next section reveals that, although counterintuitive cases
may indeed occur, overall they are relatively rare.

The counterintuitive outcomes result from the interplay between
fiscal constraints and electoral accountability. For the setting
briefly discussed at the end of Subsection 6.1 where reelection
probability 𝜋 is fixed and independent of the incumbent’s pol-
icy, it necessarily holds that 𝑑(𝑦𝐻) = 𝑑𝑜𝑝𝑡(𝑦𝐻) ≤ 𝑑𝑜𝑝𝑡 ≤ 𝑑𝑜𝑝𝑡(𝑦𝐿) =
𝑑(𝑦𝐿), with at least one of the inequalities strict. The latter implies
that also in that simple setting contingent ceilings bring a strict
welfare gain.28 That contingent ceilings are beneficial is not
surprising; the exact way in which they do in the interaction with
accountability is less straightforward.

Finally, note that per Proposition 6 the forces driving the welfare
differences between constant and contingent ceilings operate
irrespective of the amount of information voters have about the
state under constant ceilings, as the optimal constant ceilings
and their associated welfare do not depend on the likelihood 𝜉 of
observing the state. Proposition 6 thus also isolates the beneficial
impact of contingent ceilings when the state is always commonly
observed (and more generally for any 𝜉 ∈ [0, 1]). The value of
contingent ceilings lies in their contingency, not in effectively
making the state observable to voters. Loosely put, knowing is
not enough; enforceable mechanisms are needed to profitably
account for economic conditions.

7 Numerical Analysis

In this section, we provide a numerical analysis to illustrate the
comparative statics of optimal ceilings and to shed light on how
constant versus contingent ceilings typically compare in terms
of induced rent-seeking behavior by the selfish type. We do so
assuming power utility 𝑢(𝑔) = 𝑔𝜑, with 0 < 𝜑 < 1. Note that
𝑢(0) = 0 and lim𝑔↓0 𝑢′(𝑔) = ∞, in line with the Inada conditions.
This felicity function exhibits constant relative risk aversion
(CRRA) equal to 1 − 𝜑. (In Appendix B, we also briefly explore
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FIGURE 1 Optimal constant ceilings in 𝑝 − 𝜃 space.

a quasi-CRRA specification that allows for a wider range of risk-
aversion levels; the quasi-CRRA specification is a function of the
CRRA format, butwith a fixed component𝑊 > 0 in its argument,
which might be interpreted as a given initial wealth level.)

7.1 Illustration of Comparative Statics

We illustrate the comparative statics of optimal debt ceilings
formally stated in Propositions 4 and 5 by means of a stylis-
tic calibration of the underlying macroeconomy using actual
figures for annual GDP growth rates in the euro-area over the
period 1971–2022.29 The average euro-area real GDP growth rate
over this period is about 2.09%. We normalize expected output
(tax revenues) in period 1 to 1. We calibrate 𝑦𝐿 (𝑦𝐻) based
on the average of the deviations from average GDP growth
when the deviations are negative (positive). The average negative
deviation is 1.77% points, while the average positive deviation
equals 1.20% points. This yields 𝑦𝐿 = 1 − 0.0177 = 0.9823 and
𝑦𝐻 = 1 + 0.0120 = 1.0120. In a similar vein, when zooming in on
specific comparative statics in 𝜃 we calibrate 𝑝 at the frequency
with which euro-zone GDP growth has exceeded average growth
over the period 1971–2022. This was the case in 31 out of 51 years,
which implies that 𝑝 = 0.61. It is easy to check that, up to a
rounding error, (1 − 𝑝)𝑦𝐿 + 𝑝𝑦𝐻 = 1. We base 𝛽 and 𝑦𝐹(= 𝑦2) on
a 4-year government tenure period. Assuming, as is common in
macroeconomic calibrations, that the quarterly time preference
rate is 1%, we have 𝛽 = ( 1

1.01
)16 ≃ 0.85. Applying the average euro-

area real growth rate over a period of 4 years yields 𝑦𝐹 = (1 +
0.0209)4 ≃ 1.0863. Finally, we have no obvious way of calibrating
utility curvature (risk aversion) parameter 𝜑. We thus simply set
𝜑 = 0.5 in the middle of its range, such that 𝑢(𝑔) =

√
𝑔.

To visualize Proposition 5, we first consider comparative statics
in 𝑝 and 𝜃 jointly. Figure 1 depicts the optimal constant ceiling

𝑑𝑜𝑝𝑡 in 𝑝 − 𝜃 space. At the edges the depicted optimum also
corresponds to the optimal contingent ceilings, that is, to 𝑑𝑜𝑝𝑡(𝑦𝐿)
at 𝑝 = 0 and to 𝑑𝑜𝑝𝑡(𝑦𝐻) at 𝑝 = 1. (These edges thus also visualize
Proposition 4.) The figure clearly illustrates the different ranges
of Proposition 5. For low values of 𝑝 close to zero, the optimal
ceiling either corresponds to 𝑑𝑜𝑝𝑡 = 𝑐𝐿 for low 𝜃 (orange area), or
to 𝑑𝑜𝑝𝑡 = 𝑑𝑠 for sufficiently high 𝜃 (red area). For higher values of
𝑝, the optimumceiling becomes𝑑𝑜𝑝𝑡 = 𝑐𝐻 if 𝜃 is not too high (blue
area). For the specific calibration considered here we do not find
instances where 𝑑𝑜𝑝𝑡 = 𝑑ℎ. In Appendix B, however, we depict a
similar plot for an alternative “quasi-CRRA” felicity function and
there we do obtain such instances when 𝑝 is sufficiently high and
𝜃 is intermediate, in line with part (a.3) of Proposition 5. Figure 1
also illustrates part (b) of Proposition 5 that 𝑑𝑜𝑝𝑡 can be increasing
in 𝑝 over some range. In particular, if for a given value of 𝜃 in
a neighborhood around 𝜃 ≈ 0.94 we move from left to right in
the figure, we transit from 𝑑𝑜𝑝𝑡 = 𝑐𝐿 (orange) to 𝑑𝑜𝑝𝑡 = 𝑑𝑠 (red) to
𝑑𝑜𝑝𝑡 = 𝑐𝐻 (blue). With for these optima 𝑐𝐻 < 𝑐𝐿 < 𝑑𝑠 necessarily
and 𝑐𝐻 and 𝑐𝐿 independent of 𝑝, the former transit implies an
upward jump in 𝑑𝑜𝑝𝑡 . (Note though that, since 𝑑𝑠 is decreasing
in 𝑝, within the red area 𝑑𝑜𝑝𝑡 decreases with 𝑝.)

We next zoom in on the comparative statics in 𝜃. Figure 1
generally reflects that (for given 𝑝) 𝑑𝑜𝑝𝑡 is weakly increasing in
𝜃; as long as 𝑑𝑜𝑝𝑡 = 𝑐𝐿 or 𝑑𝑜𝑝𝑡 = 𝑐𝐻 (orange and blue areas), the
optimal ceiling is independent of 𝜃. Moving to 𝑑𝑜𝑝𝑡 = 𝑑𝑠 induces
a discrete upward jump in the optimal ceiling, and within the red
area 𝑑𝑜𝑝𝑡 = 𝑑𝑠 smoothly increases further in 𝜃. Figure 2 illustrates
this more clearly by focusing on the “calibration-consistent” case
where 𝑝 = 0.61; that is, Figure 2 takes a cross section of Figure 1
at the specific value 𝑝 = 0.61. It depicts the optimal constant
and contingent ceilings 𝑑𝑜𝑝𝑡, 𝑑𝑜𝑝𝑡(𝑦𝐿) and 𝑑𝑜𝑝𝑡(𝑦𝐻) as functions
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FIGURE 2 Optimal constant and contingent ceilings as function of 𝜃 (at 𝑝 = 0.61).

of 𝜃, as well as the four relevant benchmarks 𝑑(𝑦𝐿), 𝑑(𝑦𝐻), 𝑐𝐿,
and 𝑐𝐻 . The latter benchmarks do not depend on 𝜃, so these
lines are flat. In line with Proposition 4, the figure illustrates
that the state-contingent optima 𝑑𝑜𝑝𝑡(𝑦1) are weakly increasing
in 𝜃 and converge to 𝑑(𝑦1) for both 𝑦𝐿 and 𝑦𝐻 as 𝜃 → 1. For
𝜃 below 0.9407 we have that 𝑑𝑜𝑝𝑡(𝑦1) = 𝑐1, while for higher 𝜃,
𝑑𝑜𝑝𝑡(𝑦1) = 𝑑𝑠(𝑦1). A similar pattern is observed for the optimal
constant ceiling. For low 𝜃, 𝑑𝑜𝑝𝑡 = 𝑐𝐻 , while for high 𝜃, 𝑑𝑜𝑝𝑡 = 𝑑𝑠.
Here, the cutoff value for 𝜃 is slightly lower at 0.9375 though.
(Given that all lines are flat for 𝜃 < 0.9375, we start the left panel
at 𝜃 = 0.75 and in the right panel zoom in on the 𝜃 ≥ 0.9 range.)
Comparing optimal constant and contingent ceilings, we observe
that the former typically falls in between the latter. But due to
the different cutoffs, for a small range 𝜃 = (0.9375, 0.9407) the
optimal constant ceiling is strictly higher than both contingent
ones are. These reflect instances of counterintuitive case (b.i) in
Proposition 6. As explained in detail at the end of Subsection 6.2,
this closely connects to the counterintuitive comparative statics
in 𝑝 around 𝜃 ≈ 0.94 discussed in the context of Figure 1.

7.2 Frequency of the Different Types of
Equilibria

This subsection explores the correspondence between the type
of equilibrium under optimal contingent and under optimal
constant ceilings for a broad grid of parameter combinations. The
values considered for each parameter are reported in Table 5.
These cover a broad range within the relevant parameter space.
We allow for nine different values for the curvature of utility 𝜑,
the likelihood 𝜃 of a benevolent policymaker, the probability of
a good economic state 𝑝, the discount factor 𝛽, and the variation
in output captured by the spread 𝑦𝐻 − 𝑦𝐿. We normalize 𝑦𝐿 = 1,
because what matters most is the spread between 𝑦𝐿 and 𝑦𝐻 .
Furthermore, we assume that 𝑦𝐹 is a weighted average 𝑦𝐹 = (1 −
𝜔)𝑦𝐿 + 𝜔𝑦𝐻 , where we allow for 11 different weights, ranging in
steps of 0.1 from 0 to 1. We numerically solve for the optimal
debt ceilings and the corresponding equilibria for each element
of the Cartesian product over all parameter ranges, resulting in
95 ⋅ 11 = 649, 539 cases.

Table 6 displays the distribution over the different induced
equilibria under optimal constant ceilings (columns) against the
nature of the equilibria under optimal contingent ceilings (rows).
Contingent debt ceilings bring about a clear movement toward
more pooling. Intuitively, this can be easily understood. Inducing
a pooling outcome with a constant debt ceiling would require a
restrictive uniform debt limit equal to 𝑐𝐻 that disproportionately
hurts a benevolent incumbent when 𝑦1 = 𝑦𝐿. With a contingent
ceiling this downside vanishes as the debt limit could be set higher
(only) when 𝑦1 = 𝑦𝐿 and still induce pooling.

The extensive margin effect of making ceilings contingent is
that the potentially induced shift in equilibrium typically low-
ers the overall incidence of rent seeking (when moving from
separating under a constant ceiling to either hybrid or pooling
under contingent ceilings, or from hybrid to pooling).30 The
most common shift is from hybrid to pooling (19.69%), but also
shifts from a separating equilibrium toward a pooling one are
now and then observed (3.19%). The latter correspond to the
counterintuitive outcome in case (i) of Proposition 6(b),where the
optimal constant ceiling is strictly higher than both contingent
ones. Only in 0.08% of the cases, a shift in the opposite direction
of increasing the incidence of rent seeking is observed, from
either a pooling or a hybrid outcome under a constant ceiling
to a separating one under contingent ceilings. The former shift
(0.05%) necessarily reflect instances of case (ii) in Proposition
6(b) in which the optimal constant ceiling is always below the
optimal contingent ones. All of the 0.03% of the latter shift also
belong to this counterintuitive case. The overall welfare gain
then follows from a compensating intensive margin effect that
makes separation induced via contingent ceilings sufficiently
more beneficial than separation induced via a constant one.
Finally, we observe no instances of 𝑑𝑜𝑝𝑡(𝑦𝐿) < 𝑑𝑜𝑝𝑡(𝑦𝐻).31

Table 6 features no hybrid equilibria under a contingent ceiling.
However, hybrid equilibria can in fact occur. In Appendix B,
we demonstrate this for a general quasi-CRRA felicity function
that allows for a wider range of relative risk-aversion levels than
power utility does. There in about 8.7% of the cases a hybrid out-
come under contingent ceilings arises. Nevertheless, the broader
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TABLE 5 Combinations of parameters explored in the numerical analysis.

Parameter Range

𝑢(𝑔) = 𝑔𝜑 𝜑 ∈ {0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9}

𝑃𝑟(𝑖 = 𝑏𝑒𝑛𝑒𝑣𝑜𝑙𝑒𝑛𝑡) = 𝜃 𝜃 ∈ {0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9}

𝑝 ≡ 𝑃𝑟(𝑦1 = 𝑦𝐻) 𝑝 ∈ {0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9}

Discount factor 𝛽 𝛽 ∈ {0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1}

𝑦𝐿 𝑦𝐿 = 1
𝑦𝐻 𝑦𝐻 ∈ {1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9}

𝑦𝐹 =(1 − 𝜔)𝑦𝐿 + 𝜔𝑦𝐻 ,
with 𝜔 ∈ {0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1}

TABLE 6 Percentage wise overview of equilibrium types under
optimal constant (columns) versus optimal contingent (rows) ceilings for
power utility.

Constant ceiling case

Contingent ceiling case Pooling Hybrid Separating Total

Pooling 51.60 19.69 3.19 74.48
Hybrid 0 0 0 0
Separating 0.05 0.03 25.44 25.52
Total 51.65 19.72 28.63

conclusions for both (power and quasi-CRRA) specifications
remain the same: contingent ceilings tailored to the state of the
economy bring a strict welfare gain that typically derives from
inducing the same type of behavior by the selfish type under
different economic circumstances.

8 Concluding Discussion

This paper has analyzed the interplay between fiscal constraints
and (enhanced) electoral accountability in curbing excessive
debt accumulation by selfish politicians. Our political-agency
framework features both moral hazard and adverse selection.
The debt ceiling imposed determines the type of equilibrium
that arises: a tight ceiling induces the selfish type to always
mask herself as benevolent irrespective of economic conditions
(pooling), a loose ceiling to always reveal herself (separating),
while for an intermediate ceiling she only masks herself when
economic conditions are bad (hybrid). These equilibria thus
differ in the relative importance of the disciplining and selection
effects resulting from the possibility of voting the incumbent
out of office. A key finding is that increasing the probability
with which the true economic state becomes publicly known
before the elections leaves equilibrium welfare, and thereby
the welfare optimal constant debt ceiling, unaffected. Increased
transparency only changes the way in which a selfish politician
masks her type (she no longer hides behind the state), but
not the overall probability with which she does so. Improved
electoral accountability per se therefore does not make given,
state-independent fiscal rules more effective. More transparency
does improve welfare if it makes state-contingent debt ceilings

possible. The latter allows for pooling and thus greater discipline
from the selfish type, without imposing tight restrictions on
the benevolent type in case economic circumstances are bad. A
numerical analysis confirms that optimal contingent ceilings in
general induce a shift toward more frequent pooling. As a result,
less excessive debt is created for rent-seeking purposes.

Translated to the revised EU fiscal governance framework (which
includes the revised SGP) our findings suggest a rationale for
differentiating debt ceilings or debt reduction requirements
depending on economic circumstances. An important element of
the revised SGP are the so-called medium-term fiscal-structural
(MTFS) plans based on a country-specific net (of discretionary
revenue measures and some other items) primary expenditure
path. Countries with debt above 60% of GDP or a budget deficit
above 3% of GDP should ensure that, by the end of an adjustment
period of between 4 and 7 years, their debt is “on a plausibly
downward trajectory or stays at prudent levels” and that their
deficit is “brought andmaintained below 3% of GDP” (Regulation
(EU) 2024/1263, the SGP’s “preventive arm”). In addition, the
revised SGP imposes lower bounds on the annual reduction of
the debt and deficit ratios, the so-called sustainability and deficit
safeguards. At the same time, the revised SGP also foresees
general and country-specific escape clauses, which effectively
ameliorate the budgetary ceilings in the presence of sufficiently
adverse cyclical circumstances. Our analysis suggests that there
should be an important role for IFIs assessing or verifying the
actual economic circumstances with sufficient precision and
advising on whether these clauses should be invoked.

The revised fiscal governance framework of the EU features only
a slightly enhanced role for the IFIs. In particular, in the new
preventive arm Member States may ask them for their opinion
on themacroeconomic forecast andmacroeconomic assumptions
underlying the net expenditure path in the MTFS plan or its
revision. (This becomes, under conditions, mandatory as of May
2032.) For countries in the Excessive Deficit Procedure, the
corrective arm of the revised SGP (Regulation (EU) 1997/1467,
Article 3, sub 5) mentions that “The Member State may invite the
relevant independent fiscal institution to produce a non-binding,
separate report on the sufficiency of the measures taken and
envisaged with respect to the targets.” However, these provisions
are nonbinding and, hence, carry little force.Moreover, legislators
could have gone further by giving IFIs a mandate to assess
and verify the state of the economy, and advice on the speed
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with which debt could be brought down when it is too high.
Such a setup should encourage governments to reduce their debt
more under favorable circumstances, thereby alleviating costly
consolidation in bad times. This would ameliorate the costs of
fiscal procyclicality (European Fiscal Board 2019; Larch et al.
2021), which were most evident in the later stages of the euro-
zone debt crisis. It would also help the European Commission
in enforcing the SGP. Moreover, IFIs could have been assigned
a formal role in independently declaring whether invoking a
national escape clause is justified. Obviously, such an expansion
of tasks should be accompanied by endowing IFIs with adequate
resources and independence to fulfill these roles.

From a positive perspective, our model predicts that putting an
IFI in place and assigning it (solely) the task of producing or
consenting macroeconomic projections does not directly affect
debt accumulation. In fact, public debt in the euro-zone has
ratcheted up after the establishment of IFIs had become manda-
tory. Another, broader empirical implication of our model is that
tighter fiscal rules lower the overall incidence of rent seeking and
thus on average lead tomore public services for given resource use
(tax revenues plus new debt creation). Tighter debt ceilings are
also predicted to increase the size of the “term-limit” effect, that
is, to lead to a larger difference in behavior between politicians
who can and those who cannot run for re-election. Political
turnover, however, needs not necessarily decrease with more
stringent fiscal rules. A positive correlation between (empirical
proxies for) rent-seeking and reelection chances thus by itself pro-
vides no conclusive evidence of limited political accountability;
variation in the tightness of fiscal rules should be accounted for.

The analysis of this paper can be extended into various directions.
One would be to allow for imperfect enforcement of the rules,
for example, for reasons of political expediency, as has been the
case in the EU. A second extension would have voters observe
only imperfectly the level of debt and the amount of public good
provision, thereby affecting the accountability of the government
to voters.32 A third extension would introduce IFIs explicitly as
a separate agent with a role in the analysis of the state of the
economy and the enforcement of the fiscal rules.
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Endnotes
1Reinhart and Sbrancia (2015) report aggregate central government debt-
to-GDP ratios for advanced economies from 1900 onward. In 2011,

these reached a record high until then during peacetime and almost
surpassed the post-World War II level. During the Covid-19 crisis, debt
levels have surpassed this old record by a wide margin.

2See Debrun et al. (2013) and Debrun and Kinda (2017) for an extensive
description of fiscal rules and IFIs and Davoodi et al. (2022) for a more
recent overview of the geographic and design evolution of fiscal rules
and IFIs.

3Within the EU, for instance, the commonly agreed methodology for
the calculation of the output gap was devised by the so-called Output
Gap Working Group, now the Potential Output Working Group, see
https://economic-policy-committee.europa.eu/working-groups-epc/
potential-output-working-group_en. Themethodology is continuously
being updated in the light of new economic developments.

4https://www.cfachile.cl/english/about-the-council/functions-and-
powers.

5 In Besley and Smart (2007), the government can maximally extract
a fixed amount, which they denote 𝑋 (the maximum feasible tax
collections), in each period. In view of time discounting and the
possibility of being voted out of office, it is then always optimal for a
selfish incumbent to extract the full amount 𝑋 in the first period (and
thus provide no public goods at all) if the unit costs of public good
provision are high. Only if these costs are low, the selfish type may try
to stay in office by choosing a low quantity of public goods pretending
that the costs of public good provision are high (thereby extracting some
rents already), in order to potentially reap an additional amount 𝑋 in
the next period. This strategy corresponds to hiding behind the state.

6Chapter 3 in Besley (2007) provides an elaborate discussion of using
agency models to study political accountability. The theoretical nexus
between electoral accountability and fiscal policy has subsequently also
been explored empirically. See, for instance, Besley and Case (1995a)
and Alt et al. (2011), who exploit changes in gubernatorial term limits
in the United States to show that fiscal outcomes improve when office-
holding politicians can run again for office compared to when they
face a term limit. Furthermore, Bonfiglioli and Gancia (2013) provide
empirical evidence underscoring that the policy choices of incumbents
are sensitive to the degree of accountability.

7 In contrast to signaling models, in career concern models the agent ex
ante does not know her own type. This modeling approach is often
chosen when the competence of political candidates is allowed to
differ, since competence is arguably not perfectly observable by the
candidate herself. Rogoff (1990), Coate and Morris (1995), and Besley
and Case (1995b) developed early political-agency signaling models
with both moral hazard and adverse selection. The career concern
type of political-agency model à la Holmstrom (1999) was proposed by
Persson and Tabellini (2002). Beetsma et al. (2022) explore the benefits
of fiscal transparency using a career concern type of model.

8This argument goes back to Lucas and Stokey (1983) and has been
revisited empirically by, for example, Blanchard and Perotti (2002).

9Reinhart and Rogoff (2010) establish that, beyond a certain level,
higher public debt is associated with lower economic growth. Obstfeld
(2013) argues that budgetary prudence is necessary for governments
to retain space to react to unforeseen shocks causing large-scale
macroeconomic downturns.

10We gratefully acknowledge the insightful remarks from an anonymous
referee suggesting this example. Themain simplifications relative to our
main model are that: (i) the politician chooses a scalar policy action
rather than a policy vector, (ii) societal preferences are modeled in
reduced form as a loss function relative to the first-best bliss points,
and (iii) period 1 choices have no spillover effects on period 2 choices
and payoffs. Although the correspondence is thus not one-to-one,
period 1 action 𝑎1 in the example resembles the choice of debt in the
main model.

11To see this, suppose that 𝜃(𝑎∗𝐿) > 𝜃. This would imply 𝜋𝐿 = 1 and the
selfish type thus strictly preferring 𝑎∗𝐿 over 𝑎. The latter in turn implies
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𝜆𝐻 = 𝜆𝐿 = 1 and thus 𝜃(𝑎∗𝐿) =
𝜃(1−𝑝)

𝜃(1−𝑝)+(1−𝜃)
< 𝜃, contradicting 𝜃(𝑎∗𝐿) >

𝜃. Starting from 𝜃(𝑎∗𝐿) < 𝜃 similarly leads to a contradiction.
12Here, this trivially holds because the expected payoffs are exactly the
same in both states. Yet the structure of incentives is also equivalent
in both states if the expected payoffs in state 𝐻 equal those in state
𝐿 shifted by a constant. This is the case in our main model, where
a change in the state of the economy shifts the opportunities for
public good provision and full rent seeking equally. In the current
example, this would correspond to having payoffs equal to 𝑎1 + 𝛽𝜋𝑎2 −
𝑎∗𝑠 in state 𝑠 ∈ {𝐻, 𝐿} for all actions 𝑎1 (rather than 𝑎1 + 𝛽𝜋𝑎2); then
for all 𝑎1 the expected payoffs in state 𝐻 equal those in state 𝐿
plus a fixed constant (𝑎∗𝐿 − 𝑎

∗
𝐻). The exact same equilibrium analysis

applies.
13For the linear specification in the simple example here:
𝐷(𝑎∗𝐿; 𝑠𝑡𝑎𝑡𝑒 𝐻) ≡ −|𝑎∗𝐿 − 𝑎∗𝐻 | − (−|𝑎 − 𝑎∗𝐻 |) = |𝑎 − 𝑎∗𝐿| =
−|𝑎∗𝐿 − 𝑎∗𝐿| − (−|𝑎 − 𝑎∗𝐿|) ≡ 𝐷(𝑎∗𝐿; 𝑠𝑡𝑎𝑡𝑒 𝐿). The term in curly
brackets in the expression for expected welfare corresponds to
−𝐷(𝑎∗𝐿; 𝑠𝑡𝑎𝑡𝑒 𝐻) + 𝐷(𝑎

∗
𝐿; 𝑠𝑡𝑎𝑡𝑒 𝐿) = 0.

14 In contrast, in Besley and Smart (2007) changes in economic circum-
stances affect the slope of the budget constraint (via the unit costs
of providing public goods) while at the same time leave the size of
maximum rent extraction possibilities unaffected. In that case, a selfish
incumbent will onlymask his type through hiding behind the state, and
changes in fiscal transparency do impactwelfare. Their setup effectively
results if we modify the example by shifting only the payoffs belonging
to actions 𝑎∗𝐻 and 𝑎

∗
𝐿 downward by 𝑎

∗
𝑠 (for state 𝑠 ∈ {𝐻, 𝐿}), leaving the

expected payoffs of action 𝑎 intact at 𝑎 in both states. As noted above,
our model effectively results if the payoffs of all possible actions 𝑎1
(including 𝑎) are shifted downward by 𝑎∗𝑠 . In Section 5.2, we discuss
these differences in more detail in the context of our main model.

15 In an earlier version of this paper,we considered a setup inwhich period
2 income is stochastic as well. This complicates the analysis but leaves
themain qualitative conclusions unaffected. In particular, Proposition 2
below on the (non)impact of enhanced electoral accountability remains
exactly the same.

16 In an earlier version of the paper, we discuss that this simplifying
assumption is largely inconsequential for our main qualitative conclu-
sions. Again, Proposition 2 on the ineffectiveness of enhanced electoral
accountability per se remains entirely intact.

17Differentiating (6) toward 𝑦1 and rewriting gives 𝜕𝑑(𝑦1)

𝜕𝑦1
=

−𝑢′′(𝑦1+𝑑)
𝑢′′(𝑦1+𝑑)+𝛽𝑢′′(𝑦𝐹−𝑑)

. With 𝑢′′ < 0, this implies −1 < 𝜕𝑑(𝑦1)

𝜕𝑦1
< 0,

yielding 𝑑(𝑦𝐿) < 𝑑(𝑦𝐻) + (𝑦𝐻 − 𝑦𝐿). Hence, 𝑦𝐿 + 𝑑∗(𝑦𝐿) =
min{𝑦𝐿 + 𝑑, 𝑦𝐿 + 𝑑(𝑦𝐿)} < min{𝑦𝐻 + 𝑑, 𝑦𝐻 + 𝑑(𝑦𝐻)} = 𝑦𝐻 + 𝑑∗(𝑦𝐻).

18The expression for 𝑐(𝑦1) is obtained as the debt level 𝑑 that would
impose 𝑦1 + 𝑑 = 𝛽(𝑦𝐹 − 𝑑). To formally show that 𝑑(𝑦1) ≥ 𝑐(𝑦1), note
that fromEuler equation (6) defining preferred debt level𝑑(𝑦1)wehave:

𝑢′(𝑦1 + 𝑑) = 𝛽𝑢′(𝑦𝐹 − 𝑑) ≤ 𝑢′(𝑦𝐹 − 𝑑) ≤ 𝑢′(𝛽𝑦𝐹 − 𝛽𝑑).

Here, the first inequality follows from 𝛽 ≤ 1 and 𝑢′ > 0, while the
second inequality follows from 𝑢′′ < 0 and 𝑦𝐹 − 𝑑 ≥ 0 (and thus 𝛽𝑦𝐹 −
𝛽𝑑 ≤ 𝑦𝐹 − 𝑑). Hence, by 𝑢′′ < 0 we get 𝑦1 + 𝑑 ≥ 𝛽𝑦𝐹 − 𝛽𝑑 and thus
𝑑(𝑦1) ≥ 𝑐(𝑦1) necessarily. Moreover, from 𝑑(𝑦1) strictly decreasing and
𝑐(𝑦1) strictly increasing in 𝛽, it follows that the inequality becomes strict
in case 𝛽 < 1. Only for 𝛽 = 1 perfect smoothing of public good spending
is most preferred, as then 𝑑(𝑦1) = 𝑐(𝑦1).

19Hiding behind the state when 𝑦1 = 𝑦𝐿 by choosing (𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻))
is arguably much less realistic. The selfish type then actually invests
(𝑦𝐻 − 𝑦𝐿) out of her own pockets when current economic conditions
are bad as to facilitate grabbing 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)) in the future. This
requires that the selfish incumbent has “deep pockets” and can indeed
pay (𝑦𝐻 − 𝑦𝐿) from her own wealth. As we show in Section 5, however,
our analysis of equilibrium welfare and optimal debt ceilings holds

irrespective of whether (in equilibrium) the selfish incumbent actually
ever chooses (𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻)) when 𝑦1 = 𝑦𝐿 . Instead of excluding this
possibility from the outset, we therefore keep the simpler symmetric
structure of our model.

20Exactly at the border between cases (a) and (b) and the one between
cases (b) and (c), the adjacent types of equilibria exist side-by-side.
Solely for technical convenience (in particular, as to ensure upper
semicontinuity of expected equilibrium welfare, see the proof of
Proposition 1), the proposition assumes that in these instances the
hybrid and the pooling equilibria apply, respectively.

21Besley and Smart (2007) use an alternative benchmark in their analysis,
namely, the expected welfare that results when politicians are always
removed from office after having served a single term. Their forced
replacement benchmark thus already includes a “mechanic” selection
effect, arising when the incumbent and the newcomer are of different
types. More specifically, when a selfish incumbent is mechanically
replaced by a benevolent challenger, a “selection benefit” is obtained
because remaining resources in period 2 will be spent on public
goods instead of private rents. The reverse happens when a benevolent
incumbent is mechanically replaced by a selfish challenger, leading to
a “selection loss.” Because benevolent incumbents make (weakly) less
debt and thus leave (weakly) more resources to period 2 than selfish
incumbents do, the latter loss (weakly) outweighs the former benefit.
Besley and Smart (2007) thus use amore conservative—that is, lower—
benchmark welfare level than we do (although in their model without
debt and thus no spillovers across periods the two benchmarks actually
coincide). Our secure tenure benchmark is arguably more natural, as it
does not contain anymechanical selection effects at all. It also facilitates
the unambiguous assignment of the discipline and selection effects to
the respective periods 1 and 2.Although the choice of benchmark affects
the exact definition of the disciplining and selection effects induced by
electoral accountability, it is immaterial for characterizing the welfare
optimal debt ceiling and the underlying fundamental trade-off.

22As discussed in the Introduction, Besley and Smart assume that there
is a maximal feasible level of tax collections 𝑋, which does not vary
with the costs of providing public goods and thus the economic state
in their setting. In our setting, the tax base 𝑦1 does depend on the
economic state; hence, even with a common maximal feasible level of
tax rate 𝜏, the maximum amount of rent seeking does vary with the
economic state.

23Proposition 4 in Besley and Smart (2007) solely focuses on this extensive
margin effect. Note though that in their pooling and hybrid equilibria,
there are also positive intensive margin welfare effects from increasing
𝜉 (because in these equilibria with probability 𝜉 an additional selection
effect is obtainedwithout having to give up a disciplining effect). Hence,
an increase in fiscal transparency may be welfare improving in their
setup even if it does not lead to a shift in equilibrium.

24Things would change in our setting if voters would—with some
probability 𝜅—observe the incumbent’s type directly before they cast
their vote. Similar to the effect of more transparency in Besley and
Smart (2007), this would increase voter welfare in our pooling and
hybrid equilibria but leave welfare in the separating equilibrium
unaffected (as there they already always learn the incumbent’s type
anyway). Moreover, it would affect the parameter ranges for which the
different types of equilibria exist and make full separation more likely.
By moving the equilibrium upward in Proposition 1 (i.e., from pooling
to hybrid to separating), a disciplining effect is given up and an selection
effect is obtained. The shift in equilibrium is then beneficial only if the
selection effect gained outweighs the disciplining effect lost.

25We took the data from https://data.ecb.europa.eu/data/data-
categories/macroeconomic-and-sectoral-statistics/other-prices-
and-costs/deflators, focusing on the series: “Gross domestic product
at market prices, Euro area 20 (fixed composition) as of 1 January
2023, Quarterly” (calendar and seasonally adjusted), “Government
final consumption, Euro area 20 (fixed composition) as of 1 January
2023, Quarterly” (calendar and seasonally adjusted), and “Gross fixed

116 International Economic Review, 2026

 14682354, 2026, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/iere.70003 by U

va U
niversiteitsbibliotheek, W

iley O
nline L

ibrary on [02/06/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://data.ecb.europa.eu/data/data-categories/macroeconomic-and-sectoral-statistics/other-prices-and-costs/deflators


capital formation, Euro area 20 (fixed composition) as of 1 January
2023, Quarterly” (calendar and seasonally adjusted). Calculated over
the period 1995-Q1 to 2024-Q3 we obtain for the GDP deflator and
government consumption deflator a correlation of 0.997, and for the
GDP deflator and the investment deflator a correlation of 0.990.

26Moving away from a low ceiling 𝑐𝐻 to a higher one also implies that a
disciplining effect is given up for a lower selection effect, but now in
the event that 𝑦1 = 𝑦𝐻 . An increase in 𝑝 makes 𝑦1 = 𝑦𝐻 and thus this
negative swap more likely. For the comparisons involving 𝑐𝐻 , a higher
ceiling thus becomes less attractive the higher 𝑝 is. This also implies
that the range of 𝜃-values for which 𝑑𝑜𝑝𝑡 = 𝑐𝐻 increases with 𝑝.

27This follows from 𝑑(𝑦1) decreasing in 𝛽, 𝑐1 increasing in 𝛽, and 𝑑(𝑦1) =
𝑐1 for 𝛽 = 1.

28With constant ceilings expected welfare then equals

𝑊𝑇

(
𝑑
)
+ (1 − 𝜋)(1 − 𝜃)𝜃

{
𝑝
[
𝑆
(
𝑑
)
− 𝑆(𝑑∗(𝑦𝐻))

]
+ (1 − 𝑝)

[
𝑆
(
𝑑
)

−𝑆(𝑑∗(𝑦𝐿))]} ,

where the second term is again nonpositive. From this expression, it
immediately follows that then 𝑑(𝑦𝐻) ≤ 𝑑𝑜𝑝𝑡 ≤ 𝑑(𝑦𝐿).

29The source of these data is the World Bank (https://data.worldbank.
org/indicator/NY.GDP.MKTP.KD.ZG?locations=XC; accessed on April
13, 2024).

30The overall (both periods 1 and 2) incidence of full rent extraction
equals (1 − 𝜃) in a pooling equilibrium, (1 − 𝜃)(1 + 𝑝 − 𝑝𝜃) in a hybrid
one, and (1 − 𝜃)(2 − 𝜃) in a separating equilibrium; see the proof of
Corollary 1.

31 In a previous version of this paper with stochastic period 2 income, we
did encounter such instances.

32See, for example, Ashworth et al. (2017) and Camargo and Degan (2023)
on the relationship between effective accountability, that is, the politi-
cians’ incentive to behave in the voters’ interest, and electoral selection.

33For 𝜃 > 0, we obtain from first-order condition (15) defining 𝑑𝑠(𝑦1) that

𝜕𝑑𝑠(𝑦1)

𝜕𝜃
=

−
[
𝐷′

(
𝑦1 + 𝑑𝑠(𝑦1)

)
+ 2(1 − 𝜃)𝑆′

(
𝑦1 + 𝑑𝑠(𝑦1)

)]
𝐷′′

(
𝑦1 + 𝑑𝑠(𝑦1)

)
+ (2 − 𝜃)𝜃𝑆′′

(
𝑦1 + 𝑑𝑠(𝑦1)

)
=

𝜃𝑆′
(
𝑦1 + 𝑑𝑠(𝑦1)

)
𝐷′′

(
𝑦1 + 𝑑𝑠(𝑦1)

)
+ (2 − 𝜃)𝜃𝑆′′

(
𝑦1 + 𝑑𝑠(𝑦1)

) > 0.

Here, the final inequality follows from 𝑆′, 𝐷′′, 𝑆′′ < 0.
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Appendix A: Proofs

Proof of Lemma 1. Parts (a) and (b). Comparing the relevant payoffs in Table 2, a selfish incumbent strictly prefers (𝑑, 0) over (𝑑∗(𝑦1), 𝑔∗1 (𝑦1)) for any
𝜋1 ∈ [0, 1] if

𝑑 > 𝛽
(
𝑦𝐹 −min

{
𝑑(𝑦1), 𝑑

})
− 𝑦1.

The left-hand side of this inequality (grows without bounds and) is strictly increasing in 𝑑, while the right-hand side is weakly decreasing in 𝑑. Hence,
the inequality can be rewritten as 𝑑 > 𝐾 for some unique cutoff 𝐾. First, suppose that the debt limit binds the benevolent type at this cutoff, such
that min{𝑑(𝑦1), 𝑑} = 𝑑 at 𝑑 = 𝐾. The inequality then reduces to 𝑑 > 𝑐1. The supposition that the debt limit binds at this cutoff requires 𝑐1 < 𝑑(𝑦1).
Next, suppose the debt limit does not bind at cutoff 𝐾, so min{𝑑(𝑦1), 𝑑} = 𝑑(𝑦1) at 𝑑 = 𝐾. The inequality then reduces to 𝑑 > 𝛽(𝑦𝐹 − 𝑑(𝑦1)) − 𝑦1 =
𝑐1 + 𝛽(𝑐1 − 𝑑(𝑦1)). The supposition then requires 𝑐1 + 𝛽(𝑐1 − 𝑑(𝑦1)) > 𝑑(𝑦1), that is, 𝑑(𝑦1) < 𝑐1. The latter cannot occur, so 𝐾 = 𝑐1.

Part (c). From Table 2, a selfish incumbent strictly prefers (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)) over (𝑑
∗(𝑦𝐻), 𝑔

∗
1
(𝑦𝐻)) if

𝜋𝐻 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)) < (𝑦𝐻 − 𝑦𝐿) + 𝜋𝐿 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿)).

Rearranging this can be rewritten as

𝜋𝐻 ⋅ 𝛽[𝑑
∗(𝑦𝐿) − 𝑑∗(𝑦𝐻)] − (𝜋𝐿 − 𝜋𝐻) ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿)) < (𝑦𝐻 − 𝑦𝐿).

Per Equation (8), we have that [𝑑∗(𝑦𝐿) − 𝑑∗(𝑦𝐻)] < (𝑦𝐻 − 𝑦𝐿). Hence, since 𝜋𝐻 ⋅ 𝛽 ≤ 1 and 𝑑∗(𝑦𝐿) ≤ 𝑦𝐹 , the above inequality necessarily holds if 𝜋𝐿 ≥
𝜋𝐻 . □

Proof of Proposition 1. First suppose 𝑑 > 𝑐𝐿 . From 𝑐𝐻 < 𝑐𝐿 and parts (a) and (b) of Lemma 1, it immediately follows that policy (𝑑, 0) is a dominant choice
for the selfish incumbent. By Bayes’ rule as in (10), then 𝜃((𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻))) = 𝜃((𝑑

∗(𝑦𝐿), 𝑔
∗
1
(𝑦𝐿))) = 1 and thus 𝜋𝐻 = 𝜋𝐿 = 1, yielding the (unique)

separating equilibrium of part (a).

Next suppose 𝑐𝐻 < 𝑑 < 𝑐𝐿 . By Lemma 1(a) policy (𝑑, 0) strictly dominates (𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻)), leading to 𝜃((𝑑∗(𝑦𝐻), 𝑔∗1(𝑦𝐻))) = 1 and thus 𝜋𝐻 = 1.
The selfish type thus effectively only chooses between (𝑑, 0) and (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)). Suppose she would always choose (𝑑, 0). Then necessarily
𝜃((𝑑∗(𝑦𝐿), 𝑔

∗
1
(𝑦𝐿))) = 𝜋𝐿 = 1 as well. But for 𝜋𝐿 = 1, we have 𝜋𝐿 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿)) > 𝑦𝐿 + 𝑑 given 𝑑 < 𝑐𝐿 , and the selfish incumbent would prefer

(𝑑∗(𝑦𝐿), 𝑔
∗
1
(𝑦𝐿)) over (𝑑, 0), a contradiction. Similarly so, if the selfish type would always choose (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)) (and in particular, thus also when

𝑦1 = 𝑦𝐻), then from (10) we have 𝜃̂((𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿))) =
𝜃(1−𝑝)

𝜃(1−𝑝)+(1−𝜃)
< 𝜃 and voters would elect the challenger for sure;𝜋𝐿 = 0. But in that case the selfish

type would rather prefer policy (𝑑, 0), again a contradiction. Hence the selfish type must be willing to use a strictly mixed strategy in equilibrium and

be indifferent between (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)) and (𝑑, 0). This requires 𝜋𝐿 =
𝑦𝐿+𝑑

𝛽(𝑦𝐹−𝑑∗(𝑦𝐿))
, and thus that the voter is indifferent between electing the incumbent

and the challenger. This in turn requires that 𝜃̂((𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿))) = 𝜃, which corresponds to [𝜆(𝑦𝐻)𝑝 + 𝜆(𝑦𝐿)(1 − 𝑝)] = (1 − 𝑝) per Equation (10). This
gives the class of hybrid equilibria of part (b).

Finally, suppose 𝑑 < 𝑐𝐻 . If 𝜋𝐿 = 1, the selfish type would necessarily always choose (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)), leading to 𝜋𝐿 = 0 by the implication of Bayes’
rule, a contradiction. Similarly so, if 𝜋𝐿 = 0 choosing (𝑑, 0) yields the selfish incumbent strictly more than choosing (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)) does. As the latter
combination is then only chosen by the benevolent type, we obtain 𝜃̂((𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿))) = 1 by Bayes’ rule and thus 𝜋𝐿 = 1, a contradiction. Hence,
0 < 𝜋𝐿 < 1 necessarily. This requires 𝜃̂((𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿))) = 𝜃 and thus [𝜆(𝑦𝐻)𝑝 + 𝜆(𝑦𝐿)(1 − 𝑝)] = (1 − 𝑝). Suppose that the selfish type chooses (𝑑, 0)
with positive probability, that is, 𝛾(𝑦1) + 𝜆(𝑦1) < 1 for some 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻}. Together with [𝜆(𝑦𝐻)𝑝 + 𝜆(𝑦𝐿)(1 − 𝑝)] = (1 − 𝑝) this necessarily implies that
𝑝 > 𝛾(𝑦𝐻)𝑝 + 𝛾(𝑦𝐿)(1 − 𝑝) and thus 𝜃̂(𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻)) > 𝜃, implying 𝜋𝐻 = 1. But in that case choosing (𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻)) strictly dominates (𝑑, 0), a
contradiction. So, the selfish type never chooses (𝑑, 0), and thus 𝑝 = 𝛾(𝑦𝐻)𝑝 + 𝛾(𝑦𝐿)(1 − 𝑝) and 𝛾(𝑦1) = 1 − 𝜆(𝑦1). Condition (c.2) follows from the
required indifference between the two policy combinations chosen by the benevolent type, together with the requirement that full rent extraction should
yield (weakly) less. This gives the pooling equilibria of part (c).

At border 𝑑 = 𝑐𝐿 , both equilibria (a) and (b) exist at the same time and, in fact, all combinations of 𝜆(𝑦𝐻) and 𝜆(𝑦𝐿) satisfying 𝜆(𝑦𝐻)𝑝 + 𝜆(𝑦𝐿)(1 − 𝑝) ≤
(1 − 𝑝) correspond to equilibrium behavior. The proposition assumes that then the hybrid equilibria of part (b) result. Given that at the border there is a
discrete fall in welfaremoving from the hybrid to the separating equilibrium (cf. Lemma 2), this assumption ensures that expected equilibriumwelfare is
an upper semicontinuous function of 𝑑 and thus always attains a well-definedmaximum. This facilitates the analysis of the optimal debt ceiling without
having any substantive implication. (It simply avoids that expected equilibrium welfare would be highest for 𝑑 strictly below but arbitrary close to the
border; in terms of the size of the optimal debt ceiling these cases are practically equivalent to having 𝑑 at the border.) A similar remark holds for the
other border case 𝑑 = 𝑐𝐻 at which equilibria (b) and (c) coexist. □

Proof of Corollary 1. Immediate from the equilibrium strategies, we have that the expected occurrence of full rent extraction in a pooling equilibrium
equals 0 in period 1 and (1 − 𝜃) in period 2. In a separating equilibrium, these are (1 − 𝜃) and (1 − 𝜃) ⋅ (1 − 𝜃); the latter follows because period 2 rent
extraction in a separating equilibrium occurs only if the selfish incumbent is replaced by a selfish challenger. For the hybrid equilibrium, we get (1 − 𝜃)𝑝
for period 1 and 𝜃(1 − 𝑝)(1 − 𝜋𝐿)(1 − 𝜃) + (1 − 𝜃)[𝑝(1 − 𝜃) + (1 − 𝑝)(𝜋𝐿 + (1 − 𝜋𝐿)(1 − 𝜃))] = (1 − 𝜃)(1 − 𝑝𝜃) for period 2. This gives the first part of the
corollary on the incidence of rent seeking.
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For turnover, the probability that the incumbent is replaced equals (1 − 𝜃) in the separating equilibrium. In a hybrid equilibrium we have (1 − 𝜃)𝑝 +

(1 − 𝑝)(1 − 𝜋𝐿) = (1 − 𝜃) + (1 − 𝑝)(𝜃 − 𝜋𝐿), where 𝜋𝐿 =
𝑦𝐿+𝑑
𝛽(𝑦𝐹−𝑑)

per part (b.2) (and 𝑑∗(𝑦𝐿) = 𝑑 from 𝑑 ≤ 𝑐𝐿). Note that 𝜋𝐿 is increasing in 𝑑 and thus

turnover decreases with 𝑑 in a hybrid equilibrium. At 𝑑 = 𝑐𝐿 , it holds that 𝜋𝐿 = 1 in the hybrid equilibrium and thus turnover equals (1 − 𝜃)𝑝, which is
less than in the separating equilibrium. Over some range turnover is thus first decreasing in 𝑑 and then increasing. Turnover in a pooling equilibrium
equals 𝑝(1 − 𝜋𝐻) + (1 − 𝑝)(1 − 𝜋𝐿), with 𝜋𝐻 and 𝜋𝐿 satisfying condition (c.2) in Proposition 1. Since these conditions do not fully pin down the re-
election probabilities, comparative statics can potentially also be ambiguous here. Yet at border 𝑑 = 𝑐𝐻 the conditions necessarily require 𝜋𝐻 = 1 and

𝜋𝐿 =
𝑦𝐿+𝑑
𝛽(𝑦𝐹−𝑑)

just as in the hybrid equilibrium, and there is a discrete jump in turnover (equal to (1 − 𝜃)𝑝) moving from pooling to hybrid. □

Proof of Proposition 2. This proposition follows immediately from Proposition A.1 below. □

Proposition A.1. Consider the setting in which with probability 𝜉 > 0 the state of the economy 𝑦1 becomes observable to the voters before they cast their
vote.

a. If 𝑑 > 𝑐𝐿: There exists a unique separatingequilibrium in which the selfish type always chooses full rent extraction (𝑑, 0) in the first period. Equilibrium
strategies satisfy:
a.1. 𝛾(𝑦1) = 𝜆(𝑦1) = 0, for 𝑦1 ∈ {𝑦𝐿, 𝑦𝐻};
a.2. 𝜋𝐻 = 𝜋𝐿 = 1 .

b. If 𝑐𝐻 < 𝑑 ≤ 𝑐𝐿: There exists a class of hybrid equilibria in which the selfish type always chooses full rent extraction (𝑑, 0) if 𝑦1 = 𝑦𝐻 and (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿))
if 𝑦1 = 𝑦𝐿 . Equilibrium strategies satisfy:
b.1. 𝛾(𝑦𝐻) = 𝛾(𝑦𝐿) = 0, 𝜆(𝑦𝐻) = 0 and 𝜆(𝑦𝐿) = 1;
b.2. 𝜋𝐻 = 1 and 𝑦𝐿+𝑑

𝛽(𝑦𝐹−𝑑∗(𝑦𝐿))
≤ 𝜋𝐿 ≤

1

1−𝜉
⋅

𝑦𝐿+𝑑
𝛽(𝑦𝐹−𝑑∗(𝑦𝐿))

.

c. If 𝑑 ≤ 𝑐𝐻 : There exists a class of poolingequilibria in which the selfish type always chooses (𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻)) if 𝑦1 = 𝑦𝐻 and (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)) in case
𝑦1 = 𝑦𝐿; full rent extraction (𝑑, 0) does not occur. Equilibrium strategies satisfy:
c.1. 𝛾(𝑦𝐻) = 1, 𝛾(𝑦𝐿) = 0, 𝜆(𝑦𝐻) = 0, and 𝜆(𝑦𝐿) = 1;
c.2. (i) max{(𝑦𝐻 − 𝑦𝐿) + (1 − 𝜉)𝜋𝐿𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿)), 𝑦𝐻 + 𝑑} ≤ 𝜋𝐻 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)) and (ii) max{−(𝑦𝐻 − 𝑦𝐿) + (1 − 𝜉)𝜋𝐻𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐻)), 𝑦𝐿 + 𝑑} ≤

𝜋𝐿 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦𝐿)).

Proof of Proposition A.1. We first show that for 𝜉 > 0, the selfish type never “hides behind the state.” Consider state 𝑦1 = 𝑦𝐻 and suppose to the
contrary that 𝜆(𝑦𝐻) > 0. This requires that the selfish type weakly prefers combination (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)) over the other two combinations. From the
payoffs in Table 4, it follows that she then strictly prefers this combination in case 𝑦1 = 𝑦𝐿 . Hence, 𝜆(𝑦𝐻) > 0 ⇒ 𝜆(𝑦𝐿) = 1. But this in turn implies
that 𝜃̂((𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿))) =

𝜃(1−𝑝)
𝜃(1−𝑝)+(1−𝜃)[𝜆(𝑦𝐻)𝑝+(1−𝑝)]

< 𝜃, and thus that the incumbent is not reelected for sure (i.e., 𝜋𝐿 = 0). Yet, with 𝜋𝐿 = 0 policy

combination (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)) is strictly dominated by (𝑑, 0) and thus 𝜆(𝑦𝐻) = 0, a contradiction. Therefore, in equilibrium necessarily 𝜆(𝑦𝐻) = 0. By
a similar argument for (𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻)) when 𝑦1 = 𝑦𝐿 it follows that 𝛾(𝑦𝐿) = 0.

Note that the payoffs of mimicking the benevolent type do not depend on 𝜉. The comparison between mimicking and full rent extraction is thus exactly
the same as when 𝜉 = 0 (cf. Proposition 1). Therefore, in case 𝑑 > 𝑐𝐿 we have from Lemma 1 that the selfish type strictly prefers policy (𝑑, 0). This gives
the separating equilibrium of part (a).

Next suppose 𝑐𝐻 < 𝑑 < 𝑐𝐿 . The first inequality implies 𝛾(𝑦𝐻) = 0 by Lemma 1(a) and, together with 𝛾(𝑦𝐿) = 0 (no hiding behind the state), 𝜋𝐻 = 1 by
the implications of Bayes’ rule. We show that 𝑑 < 𝑐𝐿 necessarily implies 𝜆(𝑦𝐿) = 1. Suppose to the contrary that 𝜆(𝑦𝐿) < 1. Together with 𝜆(𝑦𝐻) = 0
(no hiding behind the state), this would imply 𝜋𝐿 = 1 by the implications of Bayes’ rule and the selfish type would rather prefer 𝜆(𝑦𝐿) = 1 instead.
Overall, this yields 𝜆(𝑦𝐿) = 1 and 𝛾(𝑦𝐻) = 𝛾(𝑦𝐿) = 𝜆(𝑦𝐻) = 0. After observing (𝑑∗(𝑦𝐿), 𝑔∗1 (𝑦𝐿)) the voter is indifferent and willing to mix and choose any
𝜋𝐿 ∈ [0, 1]. The stated condition on 𝜋𝐿 follows from the requirement that 𝜆(𝑦𝐻) = 0 and 𝜆(𝑦𝐿) = 1 should be a best response for the selfish type. This
gives the hybrid equilibria of part (b).

Finally, suppose 𝑑 < 𝑐𝐻 . By the same (proof by contradiction) argument as in the previous paragraph, we obtain 𝛾(𝑦𝐻) = 1 and 𝜆(𝑦𝐿) = 1. From
Bayes’ rule then 𝜃̂((𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻))) = 𝜃̂((𝑑

∗(𝑦𝐿), 𝑔
∗
1
(𝑦𝐿))) = 𝜃 and the voter is indifferent between the challenger and the incumbent. The reelection

probabilities should then only be such that the selfish type indeed prefers (𝑑∗(𝑦𝐻), 𝑔∗1 (𝑦𝐻))when 𝑦1 = 𝑦𝐻 and (𝑑
∗(𝑦𝐿), 𝑔

∗
1
(𝑦𝐿)) in case 𝑦1 = 𝑦𝐿 . This gives

the conditions in (c.2) in the pooling equilibria of part (c).

At the border 𝑑 = 𝑐𝐿 both the separating equilibrium of part (a) and the hybrid one of part (b) exist at the same time and, in fact, all 𝜆(𝑦𝐿) ∈ [0, 1]
correspond to equilibrium behavior. As in Proposition 1, we assume that here the hybrid equilibrium of part (b) results to ensure upper semicontinuity
of expected equilibrium welfare. A similar remark applies to the border between cases (b) and (c). □

Proof Proposition 3. Part (a). By Lemma 1, policy combination (𝑑(𝑦1), 0) is a strictly dominant choice for the selfish type. In that case, 𝜋1 = 1 by the
implications of Bayes’ rule.

Part (b). Suppose the selfish type chooses (𝑑(𝑦1), 0) with strict positive probability. Then, the posterior belief after (𝑑∗(𝑦1), 𝑔∗1 (𝑦1)) would strictly exceed
𝜃, implying 𝜋1 = 1. But in that case the selfish type would not want to choose (𝑑(𝑦1), 0), as (𝑑∗(𝑦1), 𝑔∗1 (𝑦1)) would yield him more, a contradiction.
The selfish type thus chooses (𝑑∗(𝑦1), 𝑔∗1 (𝑦1)) for sure. This implies 𝜃̂((𝑑

∗(𝑦1), 𝑔
∗
1
(𝑦1))) = 𝜃 and any 𝜋1 ∈ [0, 1] is a voter’s best response. To secure that

(𝑑∗(𝑦1), 𝑔
∗
1
(𝑦1)) yields the selfish type (weakly) more than extracting maximum rents, 𝜋1 ⋅ 𝛽(𝑦𝐹 − 𝑑∗(𝑦1)) ≥ 𝑦1 + 𝑑(𝑦1) is needed. This gives the stated

condition on 𝜋1.
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At the border 𝑑(𝑦1) = 𝑐1, the selfish incumbent is actually indifferent betweenmimicking the benevolent type and extracting maximum rents. To ensure
upper semicontinuity of expected equilibrium welfare, we assume that in that case she always chooses (𝑑∗(𝑦1), 𝑔∗1 (𝑦1)). □

Proof of Lemma 2. Because the lemma does not rely on the debt ceiling being state-contingent, we simplify notation and let 𝑑 denote the debt ceiling in
place. From 𝑆′(𝑑) < 0 and 𝐷′(𝑔∗

1
(𝑦1)) ≥ 0, it immediately follows that 𝜃𝑆(𝑑) − 𝐷(𝑦1 + 𝑑∗(𝑦1)) is decreasing in 𝑑. To prove the second claim, note that at

𝑑 = 𝑐1 we have 𝑑∗(𝑦1) = 𝑐1 (given 𝑐1 ≤ 𝑑(𝑦1)) and thus

𝜃𝑆(𝑑) − 𝐷(𝑦1 + 𝑑∗(𝑦1)) = 𝜃𝑆(𝑐1) − 𝐷(𝑦1 + 𝑐1) = 𝜃𝛽𝐷(𝑦𝐹 − 𝑐1) − 𝐷(𝑦1 + 𝑐1)

= 𝜃𝛽𝐷
(
𝑦𝐹 + 𝑦1
1 + 𝛽

)
− 𝐷

(
𝛽(𝑦𝐹 + 𝑦1)
1 + 𝛽

)
≤ 0.

Here, the final inequality follows from 𝜃 ≤ 1 and 𝐷 increasing and strictly concave (together with 𝐷(0) = 0), implying 𝛽 ⋅ 𝐷(𝑔) < 𝐷(𝛽 ⋅ 𝑔) for 𝑔 > 0 and
𝛽 ∈ (0, 1). The inequality is strict for 𝜃𝛽 < 1. □

Proof of Proposition 4. Note that 𝑑𝑠(𝑦1) is increasing in 𝜃, and strictly so for 𝜃 > 0, with 𝑑𝑠(𝑦1) = 𝑑(𝑦1) for 𝜃 = 1.33 If 𝑑𝑠(𝑦1) ≤ 𝑐1, then 𝑑𝑜𝑝𝑡(𝑦1) = 𝑐1
necessarily. Given 𝑑(𝑦1) ≥ 𝑐1, this case can potentially apply only for 𝜃 sufficiently low. Next suppose 𝑑𝑠(𝑦1) > 𝑐1, such that 𝑑𝑠(𝑦1) indeed belongs to
the separating range. Using (14) together with (13), the welfare difference between the higher debt ceiling 𝑑𝑠(𝑦1) and the lower debt ceiling 𝑐1 can be
decomposed as:

Δ
(
𝑑𝑠(𝑦1), 𝑐1; 𝜃

)
= 𝜃 ⋅

[(
𝐷
(
𝑦1 + 𝑑𝑠(𝑦1)

)
+ 𝑆

(
𝑑𝑠(𝑦1)

))
− (𝐷(𝑦1 + 𝑐1) + 𝑆(𝑐1))

]
+ (1 − 𝜃) ⋅

[
𝜃𝑆

(
𝑑𝑠(𝑦1)

)
− 𝐷(𝑦1 + 𝑐1)

]
≡ 𝜃 ⋅ Δ𝑖=𝑏 + (1 − 𝜃) ⋅ Δ𝑖=𝑠 .

HereΔ𝑖=𝑏 gives the welfare benefit from having the higher debt ceiling (here 𝑑𝑠(𝑦1)) rather than the lower one (here 𝑐1) if the incumbent is benevolent. It
holds that Δ𝑖=𝑏 > 0. Similarly, Δ𝑖=𝑠 gives the additional welfare benefit from the higher debt ceiling as compared to the lower one in case the incumbent
is selfish. Per 𝑆′ < 0 and Lemma 2, it holds that Δ𝑖=𝑠 < 0. At 𝜃 = 0, we have Δ(𝑑𝑠(𝑦1), 𝑐1; 𝜃) = −𝐷(𝑦1 + 𝑐1) < 0, while at 𝜃 = 1 we have Δ(𝑑𝑠(𝑦1), 𝑐1; 𝜃) =
Δ𝑖=𝑏 > 0. Moreover, by the envelope theorem

𝜕Δ
(
𝑑𝑠(𝑦1), 𝑐1; 𝜃

)
𝜕𝜃

= Δ𝑖=𝑏 − Δ𝑖=𝑠 + (1 − 𝜃) ⋅ 𝑆
(
𝑑𝑠(𝑦1)

)
> 0

for all 𝜃. Hence for some unique threshold 𝜃𝑇(𝑦1) ∈ (0, 1), we have Δ(𝑑𝑠(𝑦1), 𝑐1; 𝜃) < 0 for 𝜃 < 𝜃𝑇(𝑦1) and Δ(𝑑𝑠(𝑦1), 𝑐1; 𝜃) > 0 for 𝜃 > 𝜃𝑇(𝑦1). □

Proof of Proposition 5. From the main text, only four debt levels qualify for 𝑑𝑜𝑝𝑡 : 𝑐𝐻 , 𝑐𝐿 , 𝑑ℎ , and 𝑑𝑠 . For a given set of parameter values, 𝑑ℎ and 𝑑𝑠 cannot
qualify at the same time, so they need not be compared. Moreover, if 𝑑ℎ qualifies, that is, if 𝑑ℎ < 𝑐𝐿 , by definition it generates higher welfare than a
ceiling equal to 𝑐𝐿 does. Hence, four comparisons remain: 𝑐𝐻 versus 𝑐𝐿 , 𝑑ℎ and 𝑑𝑠 , respectively, and 𝑐𝐿 versus 𝑑𝑠 .

Consider two debt ceilings 𝑑𝑙𝑜𝑤 and 𝑑ℎ𝑖𝑔ℎ , with 𝑑𝑙𝑜𝑤 < 𝑑ℎ𝑖𝑔ℎ ≤ 𝑑(𝑦𝐿). Similar to the proof of Proposition 4, using the expressions for expected welfare in
Table 3 the welfare difference between 𝑑ℎ𝑖𝑔ℎ and 𝑑𝑙𝑜𝑤 can be decomposed as

Δ
(
𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃, 𝑝

)
= 𝐸𝑊

(
𝑑ℎ𝑖𝑔ℎ; 𝜃, 𝑝

)
− 𝐸𝑊

(
𝑑𝑙𝑜𝑤; 𝜃, 𝑝

)
= 𝜃 ⋅ Δ𝑖=𝑏 + (1 − 𝜃) ⋅ Δ𝑖=𝑠 ,

where Δ𝑖=𝑏 (Δ𝑖=𝑠) reflects the welfare benefit of having the higher rather than the lower ceiling if the incumbent is benevolent (selfish). Although some
of the candidate optima (viz., 𝑑ℎ and 𝑑𝑠) that need to be evaluated are functions of both 𝜃 and 𝑝, per the envelope theorem only the direct effects of 𝜃
and 𝑝 on Δ𝑖=𝑏 and Δ𝑖=𝑠 matter. We thus have

𝜕Δ
(
𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃, 𝑝

)
𝜕𝜃

= Δ𝑖=𝑏 − Δ𝑖=𝑠 + 𝜃 ⋅
𝜕Δ𝑖=𝑏
𝜕𝜃

+ (1 − 𝜃) ⋅
𝜕Δ𝑖=𝑠
𝜕𝜃

(A.1)

and

𝜕Δ
(
𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃, 𝑝

)
𝜕𝑝

= 𝜃 ⋅
𝜕Δ𝑖=𝑏
𝜕𝑝

+ (1 − 𝜃) ⋅
𝜕Δ𝑖=𝑠
𝜕𝑝
. (A.2)

The sign and comparative statics of Δ𝑖=𝑏 do not depend on the specific debt levels compared. With 𝑑𝑙𝑜𝑤 < 𝑑ℎ𝑖𝑔ℎ ≤ 𝑑(𝑦𝐿), the two debt ceilings always
bind when 𝑦1 = 𝑦𝐿 , but may not do so when 𝑦1 = 𝑦𝐻 . Therefore:

Δ𝑖=𝑏 = (1 − 𝑝)
(
𝐷
(
𝑦𝐿 + 𝑑ℎ𝑖𝑔ℎ

)
+ 𝑆

(
𝑑ℎ𝑖𝑔ℎ

))
+ 𝑝

(
𝐷
(
𝑦𝐻 +min

{
𝑑ℎ𝑖𝑔ℎ, 𝑑(𝑦𝐻)

})
+ 𝑆

(
min

{
𝑑ℎ𝑖𝑔ℎ, 𝑑(𝑦𝐻)

}))
− (1 − 𝑝)

(
𝐷
(
𝑦𝐿 + 𝑑𝑙𝑜𝑤

)
+ 𝑆

(
𝑑𝑙𝑜𝑤

))
− 𝑝

(
𝐷
(
𝑦𝐻 +min

{
𝑑𝑙𝑜𝑤, 𝑑(𝑦𝐻)

})
+ 𝑆

(
min

{
𝑑𝑙𝑜𝑤, 𝑑(𝑦𝐻)

}))
> 0.
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Clearly, for given 𝑑𝑙𝑜𝑤 and 𝑑ℎ𝑖𝑔ℎ , Δ𝑖=𝑏 is independent of 𝜃. Moreover,

𝜕Δ𝑖=𝑏
𝜕𝑝

= −
{
𝐷
(
𝑦𝐿 + 𝑑ℎ𝑖𝑔ℎ

)
+ 𝑆

(
𝑑ℎ𝑖𝑔ℎ

)
−
(
𝐷
(
𝑦𝐿 + 𝑑𝑙𝑜𝑤

)
+ 𝑆

(
𝑑𝑙𝑜𝑤

))}

+
[
𝐷
(
𝑦𝐻 +min

{
𝑑ℎ𝑖𝑔ℎ, 𝑑(𝑦𝐻)

})
+ 𝑆

(
min

{
𝑑ℎ𝑖𝑔ℎ, 𝑑(𝑦𝐻)

})
−

(
𝐷
(
𝑦𝐻 +min

{
𝑑𝑙𝑜𝑤, 𝑑(𝑦𝐻)

})
+ 𝑆

(
min

{
𝑑𝑙𝑜𝑤, 𝑑(𝑦𝐻)

}))]
≤ 0.

Here, the final inequality follows from 𝐷(𝑦1 + 𝑑) + 𝑆(𝑑) being increasing in 𝑑 for 𝑑 ≤ 𝑑(𝑦1),
𝜕2(𝐷(𝑦1+𝑑)+𝑆(𝑑))

𝜕𝑦1𝜕𝑑
= 𝐷′′ ≤ 0 per the concavity of 𝐷, and

min{𝑑ℎ𝑖𝑔ℎ, 𝑑(𝑦𝐻)} −min{𝑑𝑙𝑜𝑤, 𝑑(𝑦𝐻)} ≤ 𝑑ℎ𝑖𝑔ℎ − 𝑑𝑙𝑜𝑤 . Overall, we thus have Δ𝑖=𝑏 > 0, with Δ𝑖=𝑏 decreasing in 𝑝 and independent of 𝜃.

If Δ𝑖=𝑠 > 0, then Δ(𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃, 𝑝) > 0 and a ceiling equal to 𝑑ℎ𝑖𝑔ℎ is better than a ceiling equal to 𝑑𝑙𝑜𝑤 is, for any 𝜃 for which Δ𝑖=𝑠 > 0 holds. In case

Δ𝑖=𝑠 < 0, we have Δ(𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃, 𝑝) = 0 for 𝜃 equal to 𝜃 = 𝜃𝑇(𝑝) ≡
−Δ𝑠
Δ𝑏−Δ𝑠

∈ (0, 1). In that case, if 𝜕Δ(𝑑ℎ𝑖𝑔ℎ,𝑑𝑙𝑜𝑤;𝜃,𝑝)
𝜕𝜃

> 0, then 𝑑ℎ𝑖𝑔ℎ is strictly better than

𝑑𝑙𝑜𝑤 for all 𝜃 > 𝜃𝑇(𝑝) and strictly worse for all 𝜃 < 𝜃𝑇(𝑝). From (A.1) together with 𝜕Δ𝑖=𝑏
𝜕𝜃

= 0, a sufficient condition for this is that 𝜕Δ𝑖=𝑠
𝜕𝜃

> 0. With
𝜕Δ𝑖=𝑠
𝜕𝜃

> 0, Δ𝑖=𝑠 < 0may happen only if Δ𝑖=𝑠 < 0 for 𝜃 = 0. In that case, the relevant threshold equals 𝜃𝑇(𝑝). If Δ𝑖=𝑠 > 0 for 𝜃 = 0, 𝑑ℎ𝑖𝑔ℎ is better than 𝑑𝑙𝑜𝑤
for all 𝜃 and thus the relevant threshold equals 0. Moreover, from

𝜕𝜃𝑇(𝑝)

𝜕𝑝
=
(Δ𝑖=𝑏 − Δ𝑖=𝑠) ⋅

(
− 𝜕Δ𝑖=𝑠
𝜕𝑝

)
+ Δ𝑖=𝑠 ⋅

(
𝜕Δ𝑖=𝑏
𝜕𝑝

− ⋅ 𝜕Δ𝑖=𝑠
𝜕𝑝

)
(Δ𝑖=𝑏 − Δ𝑖=𝑠)

2
=

− 𝜕Δ𝑖=𝑠
𝜕𝑝
⋅ Δ𝑖=𝑏 +

𝜕Δ𝑖=𝑏
𝜕𝑝
⋅ Δ𝑖=𝑠

(Δ𝑖=𝑏 − Δ𝑖=𝑠)
2

,

a sufficient condition for 𝜕𝜃𝑇(𝑝)
𝜕𝑝

> 0 is that Δ𝑖=𝑠 < 0 and
𝜕Δ𝑖=𝑠
𝜕𝑝

< 0. Overall we thus have that:

Observation: if 𝜕Δ𝑖=𝑠
𝜕𝜃

> 0 and 𝜕Δ𝑖=𝑠
𝜕𝑝

< 0, a threshold 𝜃𝑇(𝑝) ∈ [0, 1) exists above which 𝑑ℎ𝑖𝑔ℎ is strictly better than 𝑑𝑙𝑜𝑤 (and vice versa below). 𝜃𝑇(𝑝) = 0

if Δ𝑖=𝑠 > 0 for 𝜃 = 0, and 𝜃𝑇(𝑝) =
−Δ𝑠
Δ𝑏−Δ𝑠

∈ (0, 1) and increasing in 𝑝 otherwise.

The sign and comparative statics of Δ𝑖=𝑠 depend on the specific debt levels compared. We consider the four relevant comparisons in turn, making use of
the above observation.

Comparison of 𝑑𝑙𝑜𝑤 = 𝑐𝐻 with 𝑑ℎ𝑖𝑔ℎ = 𝑑𝑠 . The latter is a relevant candidate for the optimum only if 𝑑𝑠 > 𝑐𝐿 , that is, if it falls in the appropriate separating
range. With 𝑑𝑠 increasing in 𝜃 this requires 𝜃 to be sufficiently large. In that case,

Δ𝑖=𝑠 = 𝜃𝑆
(
𝑑𝑠
)
− (1 − 𝑝)𝐷(𝑦𝐿 + 𝑐𝐻) − 𝑝𝐷(𝑦𝐻 + 𝑐𝐻)

=
[
𝜃𝑆

(
𝑑𝑠
)
− 𝐷(𝑦𝐿 + 𝑐𝐻)

]
− 𝑝(𝐷(𝑦𝐻 + 𝑐𝐻) − 𝐷(𝑦𝐿 + 𝑐𝐻)).

This yields 𝜕Δ𝑖=𝑠
𝜕𝜃

= 𝑆(𝑑𝑠) > 0 and
𝜕Δ𝑖=𝑠
𝜕𝑝

= −(𝐷(𝑦𝐻 + 𝑐𝐻) − 𝐷(𝑦𝐿 + 𝑐𝐻)) < 0. For 𝜃 = 0, we have Δ𝑖=𝑠 < 0 for all 𝑝 ∈ [0, 1]. By the above Observation, this

implies that there is some threshold 𝜃𝑇(𝑑𝑠 ,𝑐𝐻)(𝑝) ∈ (0, 1) increasing in 𝑝 above which 𝑑𝑠 dominates 𝑐𝐻 .

Comparison of 𝑑𝑙𝑜𝑤 = 𝑐𝐻 with 𝑑ℎ𝑖𝑔ℎ = 𝑑ℎ . The latter is a relevant candidate for the optimum only if 𝑑ℎ < 𝑐𝐿 . Per the reasoning in the main text, this
necessarily requires 𝑝 >

1

1+𝜃
. Moreover, from 𝑑ℎ increasing in 𝜃 with 𝑑ℎ ≥ 𝑑𝑠 and 𝑑𝑠 → 𝑑(𝑦𝐿) > 𝑐𝐿 when 𝜃 → 1, it also requires 𝜃 to be sufficiently

small. In that case,

Δ𝑖=𝑠 = (1 − 𝑝)𝐷
(
𝑦𝐿 + 𝑑ℎ

)
+ 𝑝𝜃𝑆

(
𝑑ℎ

)
− (1 − 𝑝)𝐷(𝑦𝐿 + 𝑐𝐻) − 𝑝𝐷(𝑦𝐻 + 𝑐𝐻)

= (1 − 𝑝)
[
𝐷
(
𝑦𝐿 + 𝑑ℎ

)
− 𝐷(𝑦𝐿 + 𝑐𝐻)

]
+ 𝑝

[
𝜃𝑆

(
𝑑ℎ

)
− 𝐷(𝑦𝐻 + 𝑐𝐻)

]
.

The first term in square brackets is positive from𝐷 increasingwhile the second term in square brackets is negative per Lemma 2.Hence,Δ𝑖=𝑠 is decreasing
in 𝑝, with Δ𝑖=𝑠 > 0 for 𝑝 = 0 and Δ𝑖=𝑠 < 0 for 𝑝 = 1. Moreover, Δ𝑖=𝑠 is increasing in 𝜃. At 𝜃 = 0, we have Δ𝑖=𝑠 < 0 only if 𝑝 >

𝐷(𝑦𝐿+𝑑ℎ)−𝐷(𝑦𝐿+𝑐𝐻)
𝐷(𝑦𝐿+𝑑ℎ)−𝐷(𝑦𝐿+𝑐𝐻)+𝐷(𝑦𝐻+𝑐𝐻)

.

Hence conditional on 𝑝 >
1

1+𝜃
, per the above Observation the relevant threshold satisfies 𝜃𝑇(𝑑ℎ,𝑐𝐻)(𝑝) = 0 for 𝑝 ≤

𝐷(𝑦𝐿+𝑑ℎ)−𝐷(𝑦𝐿+𝑐𝐻)
𝐷(𝑦𝐿+𝑑ℎ)−𝐷(𝑦𝐿+𝑐𝐻)+𝐷(𝑦𝐻+𝑐𝐻)

and

𝜃𝑇(𝑑ℎ,𝑐𝐻)(𝑝) ∈ (0, 1) and increasing in 𝑝 for 𝑝 >
𝐷(𝑦𝐿+𝑑ℎ)−𝐷(𝑦𝐿+𝑐𝐻)

𝐷(𝑦𝐿+𝑑ℎ)−𝐷(𝑦𝐿+𝑐𝐻)+𝐷(𝑦𝐻+𝑐𝐻)
.

Comparison of 𝑑𝑙𝑜𝑤 = 𝑐𝐻 with 𝑑ℎ𝑖𝑔ℎ = 𝑐𝐿 . For this comparison, we have:

Δ𝑖=𝑠 = (1 − 𝑝)𝐷(𝑦𝐿 + 𝑐𝐿) + 𝑝𝜃𝑆(𝑐𝐿) − (1 − 𝑝)𝐷(𝑦𝐿 + 𝑐𝐻) − 𝑝𝐷(𝑦𝐻 + 𝑐𝐻)

= (1 − 𝑝)(𝐷(𝑦𝐿 + 𝑐𝐿) − 𝐷(𝑦𝐿 + 𝑐𝐻)) + 𝑝(𝜃𝑆(𝑐𝐿) − 𝐷(𝑦𝐻 + 𝑐𝐻)).
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The first term is positive while the second term is negative (per Lemma 2). Hence, Δ𝑖=𝑠 is decreasing in 𝑝, with Δ𝑖=𝑠 > 0 for 𝑝 = 0 and Δ𝑖=𝑠 < 0 for 𝑝 = 1.
Moreover, Δ𝑖=𝑠 is increasing in 𝜃.

At 𝜃 = 0, we have Δ𝑖=𝑠 < 0 only if 𝑝 >
𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)

𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)+𝐷(𝑦𝐻+𝑐𝐻)
. Hence, the relevant threshold satisfies 𝜃𝑇(𝑐𝐿,𝑐𝐻)(𝑝) = 0 for 𝑝 ≤

𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)
𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)+𝐷(𝑦𝐻+𝑐𝐻)

and 𝜃𝑇(𝑐𝐿,𝑐𝐻)(𝑝) ∈ (0, 1) and increasing in 𝑝 for 𝑝 >
𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)

𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)+𝐷(𝑦𝐻+𝑐𝐻)
by the above Observation. From

𝑦𝐿 + 𝑐𝐿 < 𝑦𝐻 + 𝑐𝐻 and thus 𝐷(𝑦𝐿 + 𝑐𝐿) < 𝐷(𝑦𝐻 + 𝑐𝐻), we have that
𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)

𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)+𝐷(𝑦𝐻+𝑐𝐻)
<
1

2
.

Comparison of 𝑑𝑙𝑜𝑤 = 𝑐𝐿 with 𝑑ℎ𝑖𝑔ℎ = 𝑑𝑠 . Potential ceiling 𝑑𝑠 is a relevant candidate for the optimum only if 𝑑𝑠 > 𝑐𝐿 , that is, if it falls in the appropriate
separating range. From 𝑑𝑠 increasing in 𝜃 with 𝑑𝑠 → 𝑑(𝑦𝐿) when 𝜃 → 1, 𝑑𝑠 is always an eligible candidate for the optimum if 𝜃 is sufficiently large. In
that case,

Δ𝑖=𝑠 = 𝜃𝑆
(
𝑑𝑠
)
− (1 − 𝑝)𝐷(𝑦𝐿 + 𝑐𝐿) − 𝑝𝜃𝑆(𝑐𝐿)

=
[
𝜃𝑆

(
𝑑𝑠
)
− 𝐷(𝑦𝐿 + 𝑐𝐿)

]
+ 𝑝(𝐷(𝑦𝐿 + 𝑐𝐿) − 𝜃𝑆(𝑐𝐿)).

From 𝑑𝑠 > 𝑐𝐿 and 𝑆 decreasing, 𝑆(𝑑𝑠) < 𝑆(𝑐𝐿). Therefore, Δ𝑖=𝑠 < (1 − 𝑝)[𝜃𝑆(𝑐𝐿) − 𝐷(𝑦𝐿 + 𝑐𝐿)] < 0 for all 𝜃 ∈ [0, 1] per Lemma 2. However, in this case
𝜕Δ𝑖=𝑠
𝜕𝜃

= 𝑆(𝑑𝑠) − 𝑝𝑆(𝑐𝐿), which is negative for 𝑝 sufficiently high. Hence, the (per the Observation above) sufficient condition
𝜕Δ𝑖=𝑠
𝜕𝜃

> 0 for a unique

threshold 𝜃𝑇(𝑝) is not always met. Moreover, as we now have 𝜕Δ𝑖=𝑠
𝜕𝑝

> 0 also the sufficient condition 𝜕Δ𝑖=𝑠
𝜕𝑝

< 0 for 𝜃𝑇(𝑝) increasing in 𝑝 is not met. We

thus take a different approach here, based on the insight that here (with Δ𝑖=𝑠 < 0) it is already sufficient that
𝜕Δ𝑖=𝑠
𝜕𝜃

> 0 at the indifference threshold.

Because Δ𝑖=𝑏 is independent of 𝜃 while Δ𝑖=𝑠 is linear in 𝜃, for given 𝑑𝑙𝑜𝑤 and 𝑑ℎ𝑖𝑔ℎ , Δ(𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃, 𝑝) = 𝜃 ⋅ Δ𝑖=𝑏 + (1 − 𝜃) ⋅ Δ𝑖=𝑠 is quadratic in
𝜃. Generically, it then either has no roots 𝜃𝑟 for which Δ(𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃𝑟, 𝑝) = 0, or two roots. From Δ𝑖=𝑏 > 0 and Δ𝑖=𝑠 < 0 here for all 𝜃 ∈ [0, 1],
Δ(𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 0, 𝑝) < 0 and Δ(𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 1, 𝑝) > 0. On interval 𝜃 ∈ [0, 1], Δ(𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃, 𝑝) then necessarily has a single root, and at this root
Δ(𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃, 𝑝) is necessarily increasing in 𝜃. Hence for 𝜃 < 𝜃𝑟 then Δ(𝑑ℎ𝑖𝑔ℎ, 𝑑𝑙𝑜𝑤; 𝜃, 𝑝) < 0 and 𝑑𝑙𝑜𝑤 is better, and vice versa for 𝜃 > 𝜃𝑟 . For the
comparison between 𝑐𝐿 and 𝑑𝑠 , this implies that there is some threshold 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(𝑝) ∈ (0, 1) above which 𝑑𝑠 dominates 𝑐𝐿 (and vice versa if below the
threshold). Unlike the other thresholds, 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(𝑝)may potentially be decreasing in 𝑝, and thus a potential shift from optimal ceiling 𝑐𝐿 to higher ceiling
𝑑𝑠 if 𝑝 increases (keeping 𝜃 constant).

We can now prove parts (a) and (b) based on the above four comparisons.

Part (a). Let𝑝𝐴 ≡
𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)

𝐷(𝑦𝐿+𝑐𝐿)−𝐷(𝑦𝐿+𝑐𝐻)+𝐷(𝑦𝐻+𝑐𝐻)
<
1

2
≡ 𝑝𝐵 . Then for𝑝 ≤ 𝑝𝐴, a ceiling equal to 𝑐𝐻 cannot be optimal, as it is dominated by 𝑐𝐿: 𝜃𝑇(𝑐𝐿,𝑐𝐻)(𝑝) = 0

for 𝑝 ≤ 𝑝𝐴. For all 𝑝 ≤
1

1+𝜃
, and certainly for all 𝑝 ≤

1

2
, neither is 𝑑ℎ , as 𝑑ℎ then does not fall within the hybrid range. So only the choice between 𝑐𝐿 and

𝑑𝑠 remains. As shown above, for these a unique threshold 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(𝑝) ∈ (0, 1) exists above which 𝑑𝑠 is better. This gives part (a.1).

𝑑ℎ may become relevant only if 𝑝 >
1

1+𝜃
. Hence, from 1

1+𝜃
≥
1

2
necessarily, for 𝑝𝐴 < 𝑝 ≤ 𝑝𝐵 only the three ceilings 𝑐𝐻 , 𝑐𝐿 , and 𝑑𝑠 need to be compared.

For 𝜃 > max{𝜃𝑇(𝑑𝑠 ,𝑐𝐻)(𝑝), 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(𝑝)} ∈ (0, 1), a ceiling equal to 𝑑𝑠 is best, for 𝜃 < min{𝜃𝑇(𝑐𝐿,𝑐𝐻)(𝑝), 𝜃𝑇(𝑑𝑠 ,𝑐𝐻)(𝑝)} ∈ (0, 1) a ceiling equal to 𝑐𝐻 is best, and
for 𝜃𝑇(𝑐𝐿,𝑐𝐻)(𝑝) < 𝜃 < 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(𝑝) a ceiling equal to 𝑐𝐿 is best. The final interval may be empty; this happens when 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(𝑝) < 𝜃𝑇(𝑐𝐿,𝑐𝐻)(𝑝). This gives
part (a.2).

Part (a.3) follows similarly, again noting that 𝑑ℎ is only a potentially relevant choice to consider if 𝑑ℎ falls in the hybrid range; this requires at least
that 𝑝 > 𝑝𝐵 and that 𝜃 is sufficiently low, that is, below some existence threshold 𝜃𝐸(𝑝) ∈ (0, 1). (From 𝑑ℎ increasing in 𝜃 and decreasing in 𝑝, it
follows that 𝜃𝐸(𝑝) is increasing in 𝑝.) For 𝜃 ≤ 𝜃𝐸(𝑝) then only the comparison with 𝑐𝐻 matters, because 𝑑𝑠 cannot qualify at the same time, while by
definition 𝑑ℎ generates higher welfare than ceiling 𝑐𝐿 does if 𝑑ℎ < 𝑐𝐿 . On this interval, 𝑑ℎ is better than 𝑐𝐻 if 𝜃 ≥ 𝜃𝑇(𝑑ℎ,𝑐𝐻)(𝑝) ∈ (0, 1). Hence, in case
𝜃𝑇(𝑑ℎ,𝑐𝐻)(𝑝) > 𝜃𝐸(𝑝) a debt ceiling equal to 𝑑ℎ is never optimal, yielding that the lower intermediate range may be empty. For 𝜃 > 𝜃𝐸(𝑝), a ceiling equal
to 𝑑ℎ cannot be optimal either and the same reasoning applies as for part (a.2).

Part (b). The first part follows from the observation that threshold 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(𝑝) ∈ (0, 1) may be decreasing over some range of 𝑝 values; in that case an
(ceteris paribus) increase in𝑝may potentially induce a shift from 𝑐𝐿 being best to 𝑑𝑠 being best, and thus an increase in the optimal ceiling. For the second
part, we have that 𝑑𝑠 and 𝑑ℎ are both decreasing in 𝑝, with 𝑑𝑠 = 𝑑𝑠(𝑦𝐿) for 𝑝 = 0 and 𝑑𝑠 = 𝑑𝑠(𝑦𝐻) = 𝑑ℎ for 𝑝 = 1. Per part (a.1), for low values of 𝑝 only the
choice between 𝑐𝐿 and 𝑑𝑠 matters. Threshold 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(𝑝) is a continuous function of 𝑝 (as Δ𝑖=𝑠 and Δ𝑖=𝑏 are), and thus lim𝑝→0 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(𝑝) = 𝜃𝑇(𝑑𝑠 ,𝑐𝐿)(0).
For high values of 𝑝 close to 1, the intermediate ranges vanish (per 𝑑𝑠 and 𝑑ℎ both converging to 𝑑𝑠(𝑦𝐻)), and only the choice between 𝑐𝐻 and 𝑑𝑠 remains.
Also threshold 𝜃𝑇(𝑑𝑠 ,𝑐𝐻)(𝑝) is a continuous function of 𝑝 and thus lim𝑝→1 𝜃𝑇(𝑑𝑠 ,𝑐𝐻)(𝑝) = 𝜃𝑇(𝑑𝑠 ,𝑐𝐻)(1). □

Proof of Proposition 6. From Proposition 4, we have 𝑑𝑜𝑝𝑡(𝑦𝐿) ∈ {𝑐𝐿, 𝑑𝑠(𝑦𝐿)} and 𝑑(𝑦𝐻) ∈ {𝑐𝐻, 𝑑𝑠(𝑦𝐻)}. Since 𝑑𝑠(𝑦𝐻) = 𝑐𝐿 may only hold in nongeneric
knife edge cases, we have 𝑑𝑜𝑝𝑡(𝑦𝐿) ≠ 𝑑𝑜𝑝𝑡(𝑦𝐻) generically; welfare is thus strictly harmed if these debt limits would be forced to be the same.

Part (a). With 𝑑(𝑦𝐻) < 𝑐𝐿 , it necessarily follows that 𝑑𝑠(𝑦𝐻) < 𝑐𝐿 and thus all candidate optima for 𝑑𝑜𝑝𝑡(𝑦𝐻) fall short of those for 𝑑𝑜𝑝𝑡(𝑦𝐿). We thus
have 𝑑𝑜𝑝𝑡(𝑦𝐻) < 𝑑𝑜𝑝𝑡(𝑦𝐿) necessarily. We show that for the constant case the optimal ceiling 𝑑𝑜𝑝𝑡 falls in between. Conditional on 𝑦1 = 𝑦𝐻 , that is, in
the contingent case, it would be best to set 𝑑𝑜𝑝𝑡(𝑦𝐻) ∈

{
𝑐𝐻, 𝑑𝑠(𝑦𝐻)

}
. For 𝑑(𝑦𝐻) < 𝑐𝐿 and thus 𝑑𝑠(𝑦𝐻) < 𝑐𝐿 , both these debt ceilings fall in the 𝑦𝐿-pooling
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FIGURE B.1 Optimal constant ceilings in 𝑝 − 𝜃 space under quasi-CRRA utility.

range when 𝑦1 = 𝑦𝐿 . Within this range, conditional on 𝑦1 = 𝑦𝐿 , expected welfare is increasing in 𝑑. Hence, the potential occurrence of 𝑦1 = 𝑦𝐿 only
makes it more attractive to set a higher debt limit in the constant case: 𝑑𝑜𝑝𝑡 ≥ 𝑑𝑜𝑝𝑡(𝑦𝐻) necessarily. Similarly, conditional on 𝑦1 = 𝑦𝐿 it would be best to
set 𝑑𝑜𝑝𝑡(𝑦𝐿) ∈ {𝑐𝐿, 𝑑𝑠(𝑦𝐿)}. For 𝑑(𝑦𝐻) < 𝑐𝐿 (and thus 𝑑𝑠(𝑦𝐻) < 𝑐𝐿), both these debt ceilings necessarily fall in the 𝑦𝐻 -separating range. Expected welfare
conditional on 𝑦𝐻 is strictly decreasing in 𝑑 beyond 𝑑𝑠(𝑦𝐻), and thus 𝑑𝑜𝑝𝑡 ≤ 𝑑𝑜𝑝𝑡(𝑦𝐿). Together this gives 𝑑𝑜𝑝𝑡(𝑦𝐻) ≤ 𝑑𝑜𝑝𝑡 ≤ 𝑑𝑜𝑝𝑡(𝑦𝐿), with at least one
inequality being strict.

Part (b). If 𝑑𝑠(𝑦𝐻) < 𝑐𝐿 both candidate optima for 𝑑𝑜𝑝𝑡(𝑦𝐻) fall short of those for 𝑑𝑜𝑝𝑡(𝑦𝐿) and the same reasoning as in part (a) applies. Consider
the remaining case 𝑑𝑠(𝑦𝐻) > 𝑐𝐿 (which, given 𝑑(𝑦𝐻) > 𝑐𝐿 , occurs for 𝜃 sufficiently close to one). From 𝑑𝑠 > 𝑑𝑠(𝑦𝐻), it then follows that 𝑑𝑠 > 𝑐𝐿 and
thus 𝑑𝑜𝑝𝑡 ∈ {𝑐𝐻, 𝑐𝐿, 𝑑𝑠} (i.e., 𝑑ℎ cannot be the optimal constant ceiling). Case (i) occurs when 𝑑𝑜𝑝𝑡(𝑦𝐻) = 𝑐𝐻 , 𝑑𝑜𝑝𝑡(𝑦𝐿) = 𝑐𝐿 , and 𝑑𝑜𝑝𝑡 = 𝑑𝑠 . Case (ii)
results when 𝑑𝑜𝑝𝑡(𝑦𝐻) = 𝑑𝑠(𝑦𝐻), 𝑑𝑜𝑝𝑡(𝑦𝐿) = 𝑑𝑠(𝑦𝐿), and 𝑑𝑜𝑝𝑡 ≠ 𝑑𝑠 , while case (iii) materializes if 𝑑𝑜𝑝𝑡(𝑦𝐻) = 𝑑𝑠(𝑦𝐻) and 𝑑𝑜𝑝𝑡(𝑦𝐿) = 𝑐𝐿 . For all other
combinations of optima 𝑑𝑜𝑝𝑡(𝑦𝐻) ≤ 𝑑𝑜𝑝𝑡 ≤ 𝑑𝑜𝑝𝑡(𝑦𝐿). □

Appendix B: Numerical Analysis Under Quasi-CRRA (Quasi-Constant Relative Risk Aversion)

In this appendix, we conduct the same numerical exercise as in Section 7, but now for a felicity function that allows for a wider range of relative risk-
aversion levels than power utility does. In particular, here we assume that 𝑢(𝑔) = (𝑊+𝑔)1−𝜌

1−𝜌
− 𝑊1−𝜌

1−𝜌
, with 𝜌,𝑊 > 0. We include 𝑊 in this function to

ensure that 𝑢(0) is a well-defined real number when 𝜌 > 1. Specifically, we normalize to have 𝑢(0) = 0. One could interpret 𝑊 as the initial level of
wealth, that is, preceding the materialization of 𝑔. This function resembles the standard CRRA utility function, but strictly speaking only corresponds
to it for𝑊 = 0. Hence, for convenience, we coin it as “quasi-CRRA.” While with power utility relative risk aversion necessarily ranges between 0 (when
𝜑 = 1, so risk neutrality) and 1 (for 𝜑 → 0), the advantage of quasi-CRRA is that it allows for higher risk-aversion levels (i.e., when 𝜌 > 1). However,
quasi-CRRA does not fulfill the Inada condition because 𝑢′(0) is finite. By setting𝑊 not too large, we can nevertheless ensure that marginal utility at
𝑔 = 0 is typically sufficiently large, such that the chosen public debt can be paid off in period 2 and is not so negative as to cause first-period public
good consumption to fall below zero. In our numerical analysis, we also take out all remaining parameter combinations for which at least one of these
conditions is violated. Hence, in the sequel, we always confine ourselves to parameter combinations for which public good consumption 𝑔 is positive in
both periods. To be clear, we assume that𝑊 is neither made part of public good consumption, nor of diverted rents.

To illustrate comparative statics, we first present the equivalent of Figure 1 in the main text based on the same stylistic calibration, that is, using 𝑦𝐿 =
0.9823, 𝑦𝐻 = 1.0120, 𝑦𝐹 = 1.0863, and 𝛽 = 0.85. For the parameters of the quasi-CRRA felicity function, we take 𝜌 = 5 and𝑊 = 5. Figure B.1 visualizes
the resulting optimal constant ceilings in 𝑝 − 𝜃 space under quasi-CRRA utility. Qualitatively, this figure paints a similar picture as Figure 1 does. The
main difference is that now we do observe instances where 𝑑𝑜𝑝𝑡 = 𝑑ℎ , see the green area that arises for 𝑝 sufficiently high and 𝜃 intermediate. The
figure thus nicely illustrates all the three different cases in part (a) of Proposition 5. Note that 𝑑ℎ converges to 𝑑𝑠 when 𝑝 converges to 1; the values of the
optimal ceiling in the green and in the red area thus coincide at 𝑝 = 1. At the edges, the figure thus again visualizes Proposition 4 as well.
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TABLE B.1 Percentagewise overview of equilibrium types under constant versus contingent optimal ceilings for quasi-CRRA utility.

Constant ceiling case

Contingent ceiling case Pooling Hybrid Separating Total

Pooling 46.45 31.10 0.30 77.85
Hybrid 2.33 0.82 5.56 8.71
Separating 1.68 0.14 11.62 13.44
Total 50.46 32.06 17.48

Turning to the frequency analysis of the different equilibrium types (cf. Subsection 7.2), we consider the same ranges of parameter values for 𝜃, 𝑝,
𝛽, 𝑦𝐿 , 𝑦𝐻 , and 𝑦𝐹 as listed in Table 5. We let 𝜌 ∈ {1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5}, thus spanning an interval of relative risk-aversion levels above
the ones possible under power utility (which are capped by 1). Although microeconometric studies on individuals yield quite dispersed estimates of
(constant) relative risk aversion, the overall evidence suggests that on average it might well be above one (Elminejad et al. 2022). Moreover, we consider
𝑊 ∈ {0.1, 0.5, 1.0, 3.0, 5.0}, which spans an interval that contains arguably realistic amounts of wealth if income is around 1.

Table B.1 reports the new frequency distribution of the combinations of equilibria. The general shift toward pooling under contingent debt ceilings is
again visible. Unlike for the power utility case, now we also observe hybrid equilibria under contingent debt ceilings. In 2.33% of the cases, we observe
a shift from pooling under a constant ceiling to hybrid under contingent ceilings, while in 5.56% of the cases we observe a shift from separating under
constant to hybrid under contingent ceilings.

Further inspection shows that the hybrid equilibria under optimal contingent ceilings in all instances correspond to the case in which separation takes
placewhen 𝑦1 = 𝑦𝐿 (i.e.,𝑑𝑜𝑝𝑡(𝑦𝐿) = 𝑑𝑠(𝑦𝐿)), while pooling takes placewhen 𝑦1 = 𝑦𝐻 (i.e.,𝑑𝑜𝑝𝑡(𝑦𝐻) = 𝑐𝐻). Thehybrid equilibria under contingent ceilings
are thus of an opposite nature than the hybrid equilibria under a constant ceiling are. To explore whether with contingent ceilings a hybrid equilibrium
of similar nature (i.e. 𝑑𝑜𝑝𝑡(𝑦𝐻) = 𝑑𝑠(𝑦𝐻) and 𝑑𝑜𝑝𝑡(𝑦𝐿) = 𝑐𝐿) as under a constant ceiling can potentially arise, we investigate the difference in welfare
under pooling and separation further. We look for instances in which the difference is positive (giving rise to pooling) for 𝑦1 = 𝑦𝐿 and negative (and thus
separation) for 𝑦1 = 𝑦𝐻 for combinations (𝑦𝐿, 𝑦𝐻) with 𝑦𝐿 < 𝑦𝐻 , while keeping all other parameters including 𝑦2 = 𝑦𝐹 constant. In particular, we take
all the above combinations of the other parameters, set 𝑦𝐹 = 2 and let 𝑦𝐿 and 𝑦𝐻 vary over the interval [0.1, 10] in steps of [0.1], while keeping 𝑦𝐿 < 𝑦𝐻 .
No instances are found in which the sign of the difference between pooling and separating switches from positive to negative.
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