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Abstract

Expectations of bailouts by central governments incentivize over-borrowing by
local governments. In this paper, we ask if fiscal rules can correct these incentives
to over-borrow when central governments cannot commit and if they will arise in
equilibrium. We address these questions in a reputation model in which the central
government can either be a commitment or a no-commitment type and local govern-
ments learn about this type over time. Our first main result is that if the reputation
of the central government is low enough, then fiscal rules can lead to even more debt
accumulation relative the case with no rules. This is because the costs of enforcing the
punishment associated with the fiscal rule worsens the payoffs of preserving reputa-
tion. Despite being welfare reducing, binding fiscal rules will arise in the equilibrium
of a signaling game due to the incentives of the commitment type to reveal its type.
The model can be used to shed light on the numerous examples throughout history
where tight fiscal rules were instituted but were not enforced ex-post, such as the
Stability and Growth Pact.

*First version: January 2017. We thank Charlie Brendon, Pierre-Olivier Gourinchas, Boyan Jovanovic,
Diego Perez, Debraj Ray, and Thomas Sargent for valuable comments.



1 Introduction

There are numerous examples throughout history in which excessive spending and debt
accumulation by subnational governments have led to bailouts by central governments.
Examples include provinces in Argentina, states in Brazil, landers in Germany and most
recently Greece, Ireland and Portugal in the European Union.! One view of such events
is that the lack of commitment on the part of central governments to not bail out leads to
profligate fiscal policies ex-ante, which in turn justifies the bailouts ex-post. This idea has
been formally studied by Chari and Kehoe (2007), Chari and Kehoe (2008) and Cooper
et al. (2008) in the economics literature and Rodden (2002) in political science. See also
Sargent (2012).

A commonly held view is that fiscal rules can correct these incentives to overborrow
when central governments lack commitment. In practice, fiscal rules take the form of lim-
its to debt-to-GDP or deficit-to-GDP ratios along with some penalty if these are violated.
For example, the Stability and Growth Pact (SGP) calls for all member countries to keep
budget deficits below 3% of GDP and public debt to below 60% of GDP. Member coun-
tries are liable to face financial penalties of up to 0.5% of GDP if they repeatedly fail to
respect these limits.

A natural question that arises when thinking about the design of fiscal rules is why
central governments can commit to enforcing these rules if they cannot commit to not
bail out. In this paper, we ask if fiscal rules can be beneficial if central governments
cannot commit and if they will arise in equilibrium. We address these questions in a
reputation model in which the type of the central government is uncertain: it can be either
a commitment type or a no-commitment type. The reputation of a central government is
the probability that local governments assign to it being a commitment type.

Our first main result is that if the reputation of the central government is low enough
then, under some sufficient conditions, fiscal rules are welfare reducing and lead to even
more debt accumulation relative the case with no rules. This is because the punish-
ment associated with the fiscal rule enforcement makes it more attractive for the no-
commitment type to reveal its type earlier relative to an environment without rules. This
early resolution of uncertainty makes over-borrowing more attractive for the local gov-
ernments. Our second main result is that, despite being welfare reducing, binding fiscal
rules can arise in an equilibrium of a signaling game because the commitment type wants
to signal its type and it is optimal for the no-commitment type to initially mimic and then
not enforce the rule once violated.

We show these results in a stylized three period environment with three strategic play-

ers: two local governments (North and South) and a benevolent central government. Lo-

1See Rodden et al. (2003), Rodden (2006), and Bordo et al. (2013) for further documentation.
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cal governments choose the provision of a local public good and have access to local tax
revenues. They can also borrow from the rest of the world at a given interest rate. We
assume that the North has access to a larger period 0 tax revenue which leads to a non-
degenerate distribution of debt holdings in period 1. The central government does not
have tax revenues but it can impose transfers from one state to the other. We consider
an institutional setup in which the constitution requires the central government to not
impose such transfers (no-bailout clause) and local governments to keep their debt below
some level or face an output cost if violated (fiscal rule).

The central government can either be a commitment type who enforces the fiscal con-
stitution or a no-commitment type who chooses its policy sequentially. This type is ini-
tially unknown to the local governments who learn about it through the actions of the cen-
tral government. In period 1 (the intermediate period), the benevolent no-commitment
central government faces a trade-off between not enforcing the constitution and preserv-
ing its reputation which incentivizes local governments to keep future debt accumulation
in check. An important feature of our environment is that conditional on knowing the
type of the central government, the timing of bailouts is irrelevant. Therefore, the choice
of the no-commitment central government is whether to reveal its type in period 1 or not
(revelation of uncertainty).

We first consider the case in which the constitution only contains a no-bailout clause.
We show that under some sufficient conditions, when initial reputation levels are low
enough, there is a unique equilibrium in which the no-commitment central government
does not bail out the local government in the intermediate periods and so there is no rev-
elation of uncertainty until the terminal period. The reason why the central government
prefers to delay the revelation of its type is that for low enough reputation levels, the
costs of early information revelation are first order while the benefits of equalizing the
provision of the local public good in the interim period via a bailout are second order. In
fact, if the probability of facing the commitment type is close to zero, the provision of the
local public good in the North and the South is almost identical even without a bailout in
the interim period because the South borrows against the bailout transfer it anticipates in
the final period. Moreover, we show that the local government with high spending needs
does not have an incentive to undertake a large deviation in the first period to incentivize
a bailout in the intermediate period.

We next consider a constitution with both a no-bailout clause and a fiscal rule. The
tirst main result of the paper is that for low enough reputation levels there is a unique
equilibrium with early of resolution of uncertainty, i.e. the central government reveals its
type in period 1. Under some sufficient conditions, we show that this leads to even more
debt accumulation relative to the case without rules. In other words, with the introduc-

tion of fiscal rules, the unique equilibrium switches from one in which the constitution is
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enforced in period 1 to one in which it is not.

The intuition behind this result is that with fiscal rules, the value of preserving reputa-
tion is lower since the enforcement of the constitution now requires the no-commitment
type central government to impose costly penalties on local governments that violate the
rule. The strategic local government with high spending needs (South) now has an in-
centive to overborrow and incentivize the central government to bail out (reveal its type)
in period 1. We show that in the unique equilibrium both types of local governments
over-borrow in the first period relative to the case with no fiscal rules.

We next consider a Ramsey planner tasked with designing the optimal fiscal rule tak-
ing into account this lack of commitment. We show that if the prior of the central gov-
ernment being the commitment type is low enough, it is strictly optimal to not have fiscal
rules.

The previous result raises the question of why we would ever see fiscal rules being
instituted in practice if they were welfare reducing. We study a signaling game in which
rules are chosen at the beginning of time by the central government. We show that for
certain parametrizations, in the equilibrium of this game, the commitment type chooses
to announce a fiscal rule which is mimicked by the no-commitment type. However, in
this equilibrium the rule is not enforced in period 1 by the no-commitment type leading
to early resolution of uncertainty and even more debt accumulation.

This result sheds light on historical and contemporary episodes when fiscal rules were
instituted but were not enforced ex-post. A leading example is the SGP in the Eurozone.
The SGP was instituted for the newly formed monetary union, under the pressure of Ger-
many, with the intent of constraining fiscal policy in member countries to insulate the ECB
from the pressure to inflate or monetize the debt in member countries. The enforcement
of the SGP has been very lax. For example, in 2003 both Germany and France violated it
and sanctions were not imposed. Moreover, the sanctionary powers of the European com-
mission were subsequently weakened. Through the lens of our theory, this corresponds
to the case in which the central government reveals its type in the intermediate period.
Consistent with our theory, after 2003, the power of the SGP in disciplining fiscal policy
was arguably weakened. According to several commentators, this was a major factor in
the current European debt crisis in which Greece, Ireland, and Portugal received bailout
packages from the European Union and the ECB (the central government) as our theory
predicts.

Arguably, after the bailouts to peripheral member countries, the reputation and cred-
ibility of the central European institutions were very low. Member countries and the
European institutions agreed to impose tough fiscal rules by strengthening the SGP by
introducing the so-called “Six-Pact” and “Fiscal Compact” consistent with the predic-
tion of our signaling game. The provisions of the Six-Pact were soon violated by Spain
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and Portugal without any sanction being levied.> The governor of the Bundesbank, Jens
Weidmann, has recently accused the Commission of not enforcing the fiscal rules: “My
perception is that the European Commission has basically given up on enforcing the rules
of the Stability and Growth Pact.”?

Another leading example of federal governments with poor fiscal discipline among
subnational governments is Brazil, the most decentralized state in the developing world.
The fiscal behavior of the states and large municipal governments in Brazil were a major
source of macroeconomic instability and resulted in sub-national debt crises in 1989, 1993,
and 1997. “The federal government took a variety of measures to control state borrowing
in the 1990s, and at a first glance it would appear to have had access to an impressive ar-
ray of hierarchical control mechanisms through the constitution, additional federal legis-
lation, and the central bank. Most of these mechanisms have been undermined however,
by loopholes or bad incentives that discourage adequate enforcement. (Rodden et al.
(2003) page 222).”

In 1997, the federal government assumed the debts of 25 of the 27 states that were un-
able to service their debt—an amount equivalent to about 13 percent of GDP. By Septem-
ber 2001, 84% of state debt was held by the national treasury (see Rodden et al. (2003),
page 234). After the bailouts in 1997, the Cardoso administration approved the Fiscal Re-
sponsibility Law which instituted “a rule-based system of decentralized federalism that
leaves little room for discretionary policymaking at the subnational level. It has been
motivated by the recognition that market control over subnational finances should be re-
placed, or strengthened, by fiscal rules as well as appropriate legal constraints and sanc-
tions for noncompliance, Afonso and De Mello (2000).” So, in a manner similar to Europe,
the central government in Brazil imposed stringent fiscal rules when its reputation was

arguably low.

Related Literature Our paper is related to several strands of the literature. First, it is
related to a literature that studies the free rider problem in federal governments when the
central government cannot commit. Examples of papers in this literature include Chari
and Kehoe (2007), Chari and Kehoe (2008), Cooper et al. (2008), Aguiar et al. (2015), Chari
et al. (2016), and Rodden (2002). The main result in this literature is that the inability of
the central government (or monetary authority) to commit not to bail out ex-post leads to
overborrowing ex-ante. In such settings, it is often argued that fiscal rules can improve
outcomes by lowering the amount of debt issued. For such analysis see Beetsma and
Uhlig (1999). The contribution of our paper is to analyze the effects of fiscal rules when

the government also cannot commit to enforcing them.

2Gee https://www.ft.com/content/f66a5c1d-b023-3d0f-ad02-767a9656d4f9
3See https://www.ft.com/content/95e7ee7e-ad8e-11e6-ba7d-76378e4fef24.
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Fiscal rules have been studied in several environments as the solution to time incon-
sistency problems. See for instance Amador et al. (2006) and Halac and Yared (2014) in
the context of delegation and Hatchondo et al. (2015) and Alfaro and Kanczuk (2016) in
the context of sovereign default. All these papers assume that the agents can commit to
rules and do not analyze the enforcement problem which is the main focus of this paper.

The baseline model uses a reputational setup similar to Kreps et al. (1982) with un-
certainty about the type of the central government. It also relates to papers that try and
account for several features of policy outcomes by studying models in which a govern-
ment with a hidden type interacts with a continuum of private agents. as in Phelan (2006)
and D’Erasmo (2008). A key difference in our paper is the fact that the local governments
are strategic and can incentivize the central government to reveal its type via its actions.
In addition, we also study the optimal policy in this environment.

Uncertainty about the type of the central government plays a key role in the provision
of incentives to local governments. Nosal and Ordofiez (2013) also consider an environ-
ment in which uncertainty can mitigate the time inconsistency problem when a central
government cannot commit not to bailout banks. The mechanism is very different: here
uncertainty about the type of the central government curbs debt issuances by local gov-
ernments while in their paper it is the uncertainty about banks (local governments) that

restraints the central government to not intervene ex-post.

2 Three period economy

Environment

Lett = 0,1,2.* Consider a small open economy composed of two states or regions, the
North and the South, i € {N, S}. The representative citizen in state i has preferences over

the local public good provision {Gj}

The local public good provision is decided by a benevolent local government with local tax

revenues {Yj}. In particular, we let?

YNO > YSO, YNt = YSt =Y fort= 1,2

*Our main results extend to any finite horizon economy.
5 Adding heterogeneity in tax revenues Y;; for t > 0 leaves the results unchanged.



So the North is “richer” at time 0 relative to the South. The local government can borrow
from the rest of the world at a rate 1+ 1*. Welet ¢ = 1/ (1 4 1*) be the price of a bond that
promises to pay one unit of the consumption good next period. There is also a central gov-
ernment. The central government does not have tax revenues but it can impose transfers
from one state to the other subject to a budget constraint

ZTit<0

i=N,S

where Ti; is the transfer to state i in period t.

Efficient allocation

As a benchmark, we consider the efficient allocation in this environment. An allocation is

efficient if for some set of Pareto weights {A;} it solves

max ) AU ({Gig))
i
subject to
2
> Y q' G — Yl <0 (1)
t=0 i

Any efficient allocation must satisfy

qu’ (Gy) = Bu’ (Gigs1) (2)

and the consolidated budget constraint (1) with equality.

Institutional setup and equilibrium

Consider an institutional setup in which the central government is subject to a fiscal con-
stitution. The fiscal constitution containts two clauses. The first states that the central
government should not bail the states out. We call such a provision the no-bailout clause.
Second, the constitution requires local governments to keep their debt below a cap by for
t =1,2. In case by > by, the central government must impose a penalty Y on the state
that violated the rule. We call this constitutional provision a fiscal rule. A fiscal rule is then
fully described by { (bt, ¥t) },_; ,

The central government can be of one of two types: a commitment type, which follows
the prescriptions in the constitution, and a no-commitment type that is not bound to fol-

low the prescriptions of the constitution as it chooses policy sequentially to maximize an



equally weighted average of the utility of citizens in both countries:®

2
Wr=) ) BulGu).

t>r i=N,S

The type of the central government is drawn at the beginning of period 0 and it is not
known to the local governments. They have a common prior 7t that the central govern-
ment is the commitment type.

While the bulk of our analyses focuses on the effects of the choice of fiscal constitu-
tion on the equilibrium debt holdings of the local governments, it is worth noting that
from a utilitarian perspective, commitment to the fiscal constitution need not always be
optimal. The reason for this is that a utilitarian planner values redistribution and as a re-
sults bailouts can be valuable as a means of equalizing consumption. However, as we will
show, this comes at a cost of distorting the local governments” Euler equation which leads
to over-borrowing as compared to the efficient benchmark. If the first effect dominates
the second, ex-ante welfare associated with the no-commitment type can be larger than
that associated with being the commitment type. However, for Yo and Yy sufficiently
close to each other, the second effect will always dominate and the ex-ante welfare asso-
ciated with the commitment type is strictly larger than that of the no-commitment type.
This is the region of the parameter space we will restrict our attention to.

The timing is as follows:

e Att =0, local governments choose the local public good provision G;p and debt by,
subject to the budget constraint

Gip < Yio + qbys.

e Att =1, if the central government is the no-commitment type, it decides whether
to make transfers {Ti;} or not and whether to enforce the penalty if the fiscal rule is
violated by a local government. After observing the central government actions, the
local governments update their prior about the central government type and they
decide the provision of the local public good Gj; and new debt issuance bi, subject
to

Gy +byuy <Y+ Ti+gbp—1Y

1Y]I{bi1 >b; and central government enforces}'

o Att = 2, if the central government is the no-commitment type, it decides whether

to make a transfer {T;»} or not and whether to enforce the fiscal rule . Next, the local

®The redistribution motive generates an incentive for the central government to bailout the local govern-
ment with higher debt. We could obtain similar results if bailouts are motivated by spillovers as in Tirole
(2015).



governments choose G, subject to budget constraints

Gig+bip <Y+ Tip— ll)zY]I{biz >b, and central government enforces }*
We assume for now that the local government can commit to repaying its debt. This
can be motivated by the existence of high default costs which makes repayment always
optimal for the local government.

We now define the states, payoffs and beliefs at each node of the game tree.

Period 2 The state in the last period is the distribution of debt among local governments,
by = (bnp, bsy). If the central government is the no-commitment type, it will choose
transfers Tiy (by) such that the consumption of the local public good is equalized between
the two states: Ti» (ba) = bip — ;'Zb;jz so that

Z)’ bj2

Gp=Y—
i2 2

and it will not impose the penalty if the fiscal rule is violated. We refer to this situation as

debt mutualization. The value for the central government is

Wz (bz) IZLL(Y—%)

i
and the value for a local government is

Zioe)

Vip (b2) =u (Y— 5

If instead the central government is the commitment type, each state will consume

Gip =Y —Dbjpp — Yol (bi>b)" The value for the local government is then

V5 (by) = u (Y by — 11)21[{bi2>5}> .

Period 1 The state in period 1 is the distribution of debt among local governments, by =
(bn1, bs1) and the prior on the type of the central government, 7. Let o be the equilibrium
strategy of the central government in period 1. The central government can either enforce

the fiscal constitution or not.” We consider equilibria where the law of motion for beliefs

7To ease notation, we will not consider the case in which the central government enforces only one of
the provisions of the fiscal constitution. This is without loss of generality since it will never be optimal to
do so.



follows Bayes’ Rule and is given by

T =0
7' (by, {7 0) = { HI=m(=o(bym) | C o
0 if(=1

where ¢ = 1 if the central government does not enforce the fiscal constitution in period 1,
and o denotes the enforcement strategy for the central government and is defined by

0 Wle (bllﬂ/ (bllol U 0—) I.ll)) > W{le (bl)
o (by, 7 ;') =41 WS (by, 7’ (by,0,7;0) 1) < WP (by) )
0<G<1 Wi(by,m (by,0,m0),1) =Wpe (by)

where ¢ = 1 means that the constitution is not enforced while o = 0 denotes enforcement.
W7 is the value for the no-commitment type central government if it does enforce the
fiscal constitution in period 1 and W7 is the value for the no-commitment type central
government if it does not enforce the fiscal constitution in period 1. We will describe these
value functions in detail in what follows.

We now analyze the decision of the local governments. Suppose first that there is
enforcement so that the posterior of the central government’s type remains constant at 7,

7’ (b1,0,7; 0) = 7. In this case, local governments choose Gjy, by, to solve

Vi (by, ) = max w(Gyp) + BrVis (biz) + B (1 — ) Viz (bin, bz (b1, 7)) )
11,912
subject to
Gir +bi1 < Yu + qb =Yl o5

taking as given the strategy b_i» (b1, 7, ) followed by the other local government.
For later reference, the equilibrium outcome at this node will be given by b, (b, 7r,1) =
(bng (b1, 71,1) , by (by, 71,1P)) which solves for i € {N, S}

u/ (Y — —L'ijz

) (6)

qu’ (Y —bi1 + gbiz —IIJY]I{bﬂ>5}) = Bmu’ (Y —bip) + B (1—m) >

Notice that unless the probability of facing the commitment type is one, the optimality
condition (6) differs from the Euler equation (2) that characterizes an efficient allocation.
In particular, if 7t < 1, there is over-borrowing because each local government internalizes
only half the marginal cost of repaying its debt the following if it anticipates a bailout
when the central government is the no-commitment type.

Next, suppose that the fiscal constitution is not enforced which implies that 7’ (by, 1, 71; 0) =
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0 so that the central government reveals its type. In this case, the value for the local gov-

ernment given a set of transfers T is

45 (b1,0,Ty) = max u (Gi1) + BViz (big, b_iz (by, 7)) (7)
11,912
subject to
Gi1 +bin < Y+ Tis + gbi2

taking as given the strategy b_i, (b1,0, T) followed by the other local government.
To simplify the exposition, note that the transfer T; is not welfare relevant. Moreover,
if 7’ (b1,1,7w0) = 0, whether there is debt mutualization in period 1 and 2 or only in

period 2 is irrelevant in that the equilibrium consumption outcomes are identical.

Lemma 1. For all Ty = (Tny, Ts1), the value of a violation of the no-bailout clause is independent

of T
1'1,11'6 (bllOITl) - 1',61 (bll 0) - ﬁe (Bl) (8)

where B1 = ) _; bys.
Notice that V{}¢ (B1) means that the value for a local government in the event of non-
enforcement depends only on the aggregate level of debt rather than the distribution of

debt. We can then use the Lemma to drop T; as a decision variable. The value for the

no-commitment type central government is then
Wl (b]_/ 7-[/11)) = [1 — 0 (blr 7-[/1]))] Wle (b1/ 7-(/ (blr O/ 7-() /I-I)) + 0o (b]_/ 7T, ll)) W{LG (Bl) (9)
where the value of not enforcing is

W™ (By) =Y V{i°(By) (10)

and the value of enforcing is®

Wle (b1, ) = Z |:LL (Y—bi + gby (b, T, V) _q)Y]I{bi1>B}> + Bu (Y_

i

BZ (b,ﬂ,lb)>:|
2

(11)
where B, = ) ; bip, and the equilibrium enforcement strategy is given by (4).

Period 0 The state in period 0 is the prior on the type of the central government, 7t (the
realization of Yjg is incorporated by indexing the value functions by t and 1). In period

8Note that WF # Y ; V¢ since the no-commitment type central government knows that it will mutualize
debt in period 2 while local governments have uncertainty about the central government’s type.
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t = 0, each local government chooses the local public good provision and debt to solve

Vio (71,P) = max u(Gjip) + B [1 — o (by, r, P)] V (big, b_i1, ) (12)

Gio,bi1

+ Bo (by, ) [VE (big) + B (1 —7) Vi (big, b_ig, 0)]

subject to the budget constraint
Gip < Yio + qbir

taking as given the strategies b_i; (7,{) followed by the other local government, and
o (b1, m, ) followed by the central government.
For later reference, we also define the value for the no-commitment type central gov-

ernment in period 0,
WO (7-[/11)) = Zu(GiO (7-[/1]))) + [3 1—-0o (bl (7'[,1.1)) /7-[/1-1))] Wle (bl (T[/ll)) /T[/ll)) (13)
+ BG (bl (7-[/1-')) /7-[/1])) Wle (bl (T[/ll)) /O/O)

where Gjg (71,10) and by (7,1) are the decision rules in (12).For later reference, the value

for the commitment type instead is
WG () = ) w(Gio () + B [1—0 (b (m,)), ) Wi (by (), ) (14)

+ BO—(bl (7-(/11)) /7-(/1])) Wi: (bl (7'(,1!)) ,ll))

Equilibrium definition We can now define a Perfect Bayesian Equilibrium for this in-

stitutional setup.

Definition. A Perfect Bayesian Equilibrium is a set of strategies and beliefs for the lo-
cal governments, by (71, V), 7’ (b1, {, 1), bip (by, 1,1), a strategy for the no-commitment
type central government, o (by, 71,\), and associated value functions, such that: i) Given
b_i1 (, V) and o (by, 7, V¥), by (71, ¥) solves (12); ii) Given b_i» (by,7,1P), by (b1, 7T, VP)
solves (5); iii) 7t/ (by, ¢, ) satisfies (3); iii) o (by, 71, 1) satisfies (4).

3 Equilibrium outcomes without fiscal rules

We next turn to characterizing the equilibrium outcome for the policy game without fiscal
rules or p = 0. The main result in this section is that without fiscal rules, for 7t close to
zero, there exists a unique equilibrium outcome in which the central government does
not bail the local governments out in period 1. For ease of notation we will drop the
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dependence on 1 from the strategies and value functions defined above. We start by
establishing some properties of the equilibrium outcome in period 1 after the government

decision of mutualizing debt or not.

Lemma 2. The decision rule biy (b, ) defined in (6) is increasing in own debt and decreasing in
debt of the other local government. Moreover, bsy (b1, ) is decreasing in 7, and for 7 sufficiently
small, By (b1, 7) is decreasing in .

We now turn to discussing properties of the value functions for the central and local
governments. The next Lemma establishes some technical properties that we will later

use.

Lemma 3. i) For all , WY (-, mt) is continuous, differentiable, decreasing.
it) For all b, for 7t small enough, W5 (b, -) is increasing in .

Figure 1 below shows the main properties of W; and V;. First, note that for any
7t > 0 and inherited debt level for the North, byni, there is a maximal level of debt
bs (bn1, 1) > bng after which it is optimal for the central government to violate the
no-bailout clause. Enforcing the no-bailout clause has benefits and costs for the non-
commitment type central government.

The benefits of enforcement are associated with a reduction of the distortions in the
local governments” Euler equations (6) relative to the efficient one (2). By enforcing the
no-bailout clause, the central government preserves its reputation. A higher 7tin turn pro-
motes fiscal responsibility because the local government expects to repay its debt without
a bailout from the central government with higher probability.

The costs of enforcing the no-bailout clause are associated with the high inequality in
the provision of the local public good. A higher 7t will induce the South government to
borrow less and cut the consumption of the local public good relative to the North. This
creates dispersion in the consumption of the local public good across states (North and
South) which is costly from the perspective of the benevolent central government.

We can see these two effects by decomposing the welfare of the central government

into two components: the fiscal responsibility benefits and the redistribution costs,

Wi (b, ) — W1 (b) = [Wf (
Wi

where b = {%, %} and the first term captures the benefits associated with less dis-
tortions in the Euler equation relative to the efficient benchmark and the second captures
the losses associated with more dispersion. Fixing the total level of inherited debt, } ; b,

as debt issued by the South increases, eventually the redistribution costs exceed the fiscal
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responsibility benefits and it is optimal for the central government to bail the states out.
This is because as inherited debt issued by the South increases, the provision of the local
public good in the South decreases relative to the North. This local public good inequality
lowers the utility of the central government if it does not engage in a bailout. Eventually,
if this inequality is sufficiently high, the central government prefers a bailout rather than
enforcing the constitution.

Second, notice that while the value for the central government W; is continuous in
the inherited debt by, the same is not true for the value of the local governments. Both
Vsp and Vyj are discontinuous at bsy. In particular, the value function for the South has
a positive jump at bs; because for levels of inherited debt above the cutoff, the South
receives a transfer from the central government. The opposite is true for the North.

The discontinuity of Vi; implies that a pure strategy equilibrium may not exist. Next,
we will show that for 7t sufficiently close to zero a pure strategy equilibrium exists. To
this end, note that if an equilibrium in pure strategies exists, the equilibrium outcome
can take one of two forms. First, an outcome {bij, biz} is an equilibrium outcome of the
policy game with late revelation of central government type or late revelation (LR) for short if
and only if it satisfies: i) optimality of debt issuances in period 0: local optimality for local

governments
0Viy (big, b_is, )

qu’ (Yio + gbi1) = B fori=N,S (15)
0byy
and a global optimality condition for the South,
u(Yso +qbs1) + BVsi (bs1, by, M) = max u(Ysp+gb) + (16)

b>bs(bny,m)

+ B7tVsy (b, bni, 1) + B (1 —7) Vsy (b, bni, 0)
where bg (bny) solves
We (bs, bng, 1) — W™ (bs + bni) = 0. (17)

ii) optimality for the no-commitment type central government:

We (b, m) > W (Z bu) (18)

and iii) optimality of debt issuances in period 2 in that bjp = bis (b, 7r) from (6). We refer
to this outcome as {b}] (n), bl} (7) }.
Second, an outcome {bil,biz,bfz} is an equilibrium outcome with early revelation of

the central government type or early revelation (ER) equilibrium for short, if and only if it

14



Figure 1: Value functions for central and local governments in period 1
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satisfies: i) local optimality of debt issuances in period O:

0Vip (big, b_i1,1) 0Vip (big, b_i1,0)
1 _
obiy TB1-m 0byq

qu’ (Yio + qbi1) = pr fori=N,S (19)
and a global optimality condition for the North:

u (Yno + qbnt) + BTV (b1, 1)+ B (1 —71) VN1 (b1,0) > max  u(Yno+ qb)+ B VN1 (b, bsy, )

b>bn (bs1,m)
(20)
where by (bsy, 71) solves
We (b, bsy, ) — W™ (by + bsy) = 0. (21)
ii) optimality for the no-commitment type central government
W (by, 1) < W (Z bﬂ> (22)
i

and iii) optimality of debt issuances in period 2 in that b, = b; (by,0) and b§ = b, (by, 1).
We refer to this outcome as {b{] (71), b$ (7), b5 C () }.

Optimal to delay type revelation The next proposition shows that when the central
government has sufficiently low reputation, then under some sufficient conditions, there
exists a unique equilibrium with late revelation in which the no-commitment type en-

forces the constitution in period 1.

Proposition 1. (No bailout in period 1 when credibility is low) At 7 = 0 there are two equilibria
with the same local public good provision that differ in the timing of debt mutualization. Suppose
that 3/q < 1, Yno — Yso and the coefficient of absolute risk aversion %{C{)C) are sufficiently small.
Then for m > 0 but sufficiently small, there exists a unique equilibrium in which there is no
revelation of the central government type in period 1 in that the fiscal constitution is enforced,
o (bq (), ) =0.

The proof of this and other propositions, except where noted, are provided in the
Appendix .

The central insight from the Proposition is that when reputation is low, it is is optimal
for the central government to delay the bailout. To gain intuition for this result, note that a
bailout in period one will reveal that the central government is the no-commitment type.
As we discussed earlier, this has costs associated with inducing more fiscal responsibility
going forward (smaller distortions in the Euler equations relative to the efficient alloca-

tion) and benefits associated with lower inequality in the provision of the local public
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good across states. For 7t close to zero, if the central government enforces the constitution
and does not bail out, there is essentially no inequality of the local public good consump-
tion since the local governments expect a bailout with high probability in period 2 and so
the redistribution benefits are second order. The benefits from inducing more fiscal dis-
cipline instead are first order since the Euler equation is distorted relative to the efficient
allocation. Hence, it is optimal for the central government to not bail the states out (or to

enforce the constitution) when its reputation is very low.

4 Equilibrium outcomes with fiscal rules

We now consider the case in which the fiscal constitution has a no-bailout clause and a
tiscal rule. Our main result is that when the reputation of the central government is low,
tiscal rules promote less fiscal discipline when they are binding than a constitution with-
out fiscal rules. This is because fiscal rules increases the costs for the central government
of maintaining a good reputation in period 1: For a given distribution of debt that vi-
olates the rule, the government must punish the local government with more debt and
doing so increases the dispersion in the consumption of the local public good and hence
reducing the value of maintaining reputation. Anticipating this, the government in the
South now has a stronger incentive to borrow more in order to induce the central gov-
ernment to bail it out and reveal its type in period 1. In particular, we show that if 7 is
small enough and the debt limit implied by the fiscal rule is binding, there exists a unique
equilibrium in which the South violates the rule by issuing more debt in period 0 and the
no-commitment type central government does not enforce the rule and it reveals its type
in period 1. This is in sharp contrast to the case without fiscal rules where in equilibrium,
it was optimal for the central government to delay the revelation of its type.

Moreover, in the equilibrium with binding fiscal rules, the debt issued in period zero is
larger than the level of debt issued in the equilibrium absent rules. This is because the an-
ticipation of the early revelation of the type of the central government leads to more debt
issuance in period 0. This is in sharp contrast to the case in which the central government
can somehow commit to fiscal rules in the first period. In such case, the government can
effectively implement any cap on government debt by appropriately choosing the pun-
ishment .

Fiscal rules promote less fiscal discipline when reputation is low As in the case with-
out rules, there can be two possible equilibrium outcomes: one with early revelation (ER)
of the government type in which the fiscal constitution is not enforced in period 1, and

one with late revelation (LR) in which the fiscal constitution is enforced in period 1. We
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denote these outcomes as {b¥ (7, %), bS (7, ), b5 (m, %)} and {b}] (m, ), b} (m, )}
respectively. The definition of the two equilibrium outcomes is analogous to the case
without rules.’

We now turn to the first main result of the paper: when the central government’s rep-
utation is low and the fiscal rule is binding, there is a unique equilibrium with no enforce-
ment in period 1. The debt levels in this equilibrium are higher than in the equilibrium

without fiscal rules.

Proposition 2. (Fiscal rules promote less fiscal discipline when reputation is low. ) Under the
assumptions of Proposition 1, if 3 and 7t are small enough and \p > 0, there exists a unique
equilibrium in which either

1. The fiscal rule does not bind: the equilibrium debt holding (bX,,, bl ) is such that blj; < b
and b¥, < b and the no-commitment type central government enforces the fiscal constitution in
period 1.

2. The fiscal rule binds: the equilibrium debt holding (b, bg}) is such that b > b and
the no-commitment type central government does not enforce the fiscal constitution in period 1.
Moreover, if w is quadratic or CRRA then the debt issued by the South is higher than in the case
without rules in that bg} (m,) > b?l (7t,0) and BS" (7, ) > Bg (7,0).

We now provide some intuition for the Proposition. We first explain why with binding
fiscal rules there cannot exist an equilibrium with enforcement in period 1 (late revelation)
if the central goverment reputation is sufficiently low. Suppose by way of contradiction
we have an equilibrium with enforcement and local governments anticipate this. The

state of the economy in period 1 is then b%r (71,0). Define

W (7,p) = We (bﬁr (70,) ,7T,1])) _wme (bﬁ* (n,q))>
= we (b} (), ) —We (bl () ,0,0)

This function is plotted in Figure 2. If {p = 0 we know that W (0,0) = 0 and oW (0,0) /om >
0 so it is optimal for the no-commitment type central government to enforce if local gov-
ernments expect it will do so. (We showed this in the proof of Proposition 1.) If { > 0
and the rules are binding then there is an additional cost of enforcing and so

W(0,9) <0

Since W is continuous, if the central government’s reputation is low enough, then if the lo-
cal governments violate the fiscal rule, it is not optimal ex-post for the central government

to enforce it and so we cannot have an equilibrium with binding rules and enforcement.

9The conditions characterizing the ER and the LR outcomes with fiscal rules are reported in the Ap-
pendix.
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Figure 2: Value of enforcing for central government if local local governments anticipate
enforcement in period 1
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It is worth noticing that for this result it is important that local governments are not
“small.” In Appendix D, we show in an environment similar to the monetary economy in
Chari et al. (2016) and Aguiar et al. (2015) that when local governments are non-atomistic,
there exits an equilibrium outcome with fiscal rules that can improve upon the equilib-
rium outcome without fiscal rules. The improvement is fragile because there also exists
an equilibrium in which rules are violated and not enforced ex-post.

Therefore, either the rules are so lax that they are not binding and the outcomes with
and without rules coincide (case 1) or they are binding and there is no enforcement by
the central government in period 1 (case 2). When the rules are binding, we show that
if 1 > 0 there is more borrowing from period 0 to period 1 and also from period 1 to
period 2 relative to case without fiscal rules ({» = 0). This is due to the early resolution of
uncertainty about the type of the central government.

Consider first debt issued in period zero. We can write the optimality condition for the

South in period 0 if it expects the constitution not to be enforced by the no-commitment
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typein period 1 (early revelation) combined with optimality conditions in period 1 as:

BZ

u (YSO + qb?i) :?ﬂu, (Y - bSZ (bgrp 1/11))) (23)
» o (Y— Bz(bfzr,o,o))
+ ? (1 — ’7'() 5
B2, (v B2(b§,0,0)\ by, (b57,0,0)
+ 2q 1—mu Y 5 T

We can obtain a similar optimality condition for the case in which the no-commitment

type enforces the constitution in period 1 (late revelation) as:

2
u’ <YSO + qbgl) = %ﬂu/ <Y—b52 (bh, T[,‘LI))) (24)
2 u’ (Y— —Bz(bg’”’w))
5
B2 .oy Ba(bf b)) dbne (bF, m )
—|—2q 1—mu (Y 5 e

There are two channels through which early revelation of the central government’s type
induces local governments to issue more debt: the strategic channel and the prudence
channel

Consider the strategic channel first. The strategic interaction in debt choices between
the two local governments is captured by the third term on the right side of (23) and (24).
Each local government understands that its choice of debt issuance in period 0 will affect
the debt issuance decision of the other local government in period 1 which in turn affects
the utility of the local government in period 2 in case of debt mutualization (which hap-
pens with probability 1 — 7r). We show in the Appendix that the elasticity of the North’s
(South’s) debt issuance in period 2 to the debt issued by the South (North) in period 1 is
decreasing in 7t. Formally,

dbiy (by, ', 1) - 0biy (by, ,)
ob_jy ob_j

< 0. (25)

for ' > 7. The intuition is straightforward. If 7 = 0 as is the case when there is revelation
of the central government’s type at t = 1, then a given local government has a high
incentive to adjust its period 1 debt issuance in response to the inherited debt of the other
local government. This is because at m = 0 local governments know there will be debt

mutualization with probability one next period. If instead there is no early revelation and
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7t > 0 then there is debt mutualization in period 2 only with probability 1 — 7 and so a
local government’s debt issuance will be less sensitive to debt issued the previous period
by the other local government.

Everything else equal, using condition (25) in (23) and (24) implies that the expected
marginal cost of issuing debt in period zero is lower when there is early revelation about
the central government’s type because the other local government will cut its newly is-
sued debt in period 1 by more when it knows that it is facing the no-commitment type.
Hence the South (and the North) will issue more debt in period 0 because of the lower
expected marginal cost.

Consider the prudence channel now. This channel operates only if the utility function

n

u displays prudence i.e. u” > 0. Consider the first two terms on the right side of (23) and

(24). With convex marginal utility, for an arbitrary b; and ) small enough we have that

B, (b1,0,0)
u’ (Y——2 5 >

2

B>(bq,7,0)
u’ (Y——2 > >

2

TELL, (Y—bgz (bl, 1,0)) + (1 —7T)

< mu' (Y —=bsp (by,m,0)) + (1 —m)

This is illustrated in Figure 3 below. Intuitively, if the central government reveals its type
in period 2 only, even if the South is confident it will receive a bailout in period 2 it does
not borrow a lot in period 0 since it knows that if the central government is the commit-
ment type, consumption in period 2 will be very low. If instead the central government
reveals its type in period 1, the South will borrow more because, in the unlikely event that
the central government is the commitment type, it can spread the losses associated with
not having a bailout over period 1 and period 2. Because of prudence, this is preferable
and so the government has a higher incentive to borrow more in period 0 because it can
better insure the risk of facing the commitment type.

Consider now debtissuances in period 1 if the central government is the no-commitment
type. In this case, debt issued into period 2 is higher with rules than without for two
reasons: first, the inherited debt is larger; second, the local governments face no un-
certainty about the type of central government and therefore now internalize only one
half of the cost of issuing debt while with rules they internalize the full cost with prob-
ability 7t and one half the cost with probability 1 — 7. To see this, notice that aggregate
debt with and without fiscal rules is B¢ = 3 . by (b¢" (m,),0,0) and Byo "8 =
> i bip (b} (m,0),m,0) respectively and so

B = 3 bia (b7 (m),0,0) > Y bio (b} (m,0),0,0) > ¥ b (b} (,0),7,0) = BY
i i i
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Figure 3: State contingent debt lowers marginal cost of debt issued in period 1

where the first inequality follows from the fact that debt inherited in period 1 is higher
with rules, b$™ > bY", as argued above; the second inequality follows from the fact that
if we differentiate the first order condition (6) with respect to 7t holding fixed b; and

evaluate it at T = 0 we obtain

T )
o N

" 7B72
[u” (Y= bl + qbiz) ? + p— (Y4 2 )]

B [u (Y—bsy) — 3u’' (Y —bsy) +u’ (Y —bno) — 31/ (Y —bnp)] <0

~

" 7B72
[u” (Y—bij +abia) 4>+ ﬁu—(Y4 2 )]

so for 7t close to zero we have that ) ; b, (b',0,0) > Y ; by (b}, 7,0).

To establish that fiscal rules can promote less fiscal discipline we used that the central
government can be one of two types: either commit to enforce the constitution or not.
The logic of the argument extends to a situation where central government can some-
how commit to no-bailout clause but not to the fiscal rules as long as observing lack of

enforcement of the fiscal rule increases the likelihood of receiving a bailout.
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This behavior is consistent with the experience of several federal governments in
which after a bailout subnational governments kept on borrowing excessively. Arguably
this is what happened in the EMU after the violation of Maastricht treaty in 2005 and the
subsequent relaxation of the rules and penalties. This is also consistent with the experi-
ence in Brazil where “Debt burden continued to grow in the 1990s. Despite the previous
crises and bailouts - or perhaps because of them - the states continued to increase spend-
ing.” (Rodden et al. (2003)).

General case We illustrate Proposition 2 with a numerical example. The four panels of
Figure 4 below display the debt issued by the South and North along the equilibrium path
without rules (blue line) and with rules (red line) as a function of the prior in period 0 that
the central government is the commitment type. To make the two graphs comparable, we
assume that in the equilibrium with fiscal rules no transfers is made in period 1 so the
different debt levels issued in period 1 do not reflect the different pattern of transfers. As
shown in Lemma 1, this does not affect public good provision or the aggregate amount
of debt. Next, as shown in Proposition 2, for 7t close to zero the debt issued in period 0 by
all local governments is higher with rules than without. The same is true in period 1.

Figure 4 also illustrates the equilibrium dynamics when the initial prior 7 is not close
to zero where we are not able to characterize the equilibrium analytically. Numerically,
we show that without rules there exists an equilibrium with delayed revelation of uncer-
tainty as is the case for 7 close to zero. With rules, when 7t is close enough to zero, there
is early resolution of uncertainty where rules are not followed and total indebtedness is
higher than the case without rules. When instead 7t is above a threshold, there exists an
equilibrium where rules are followed by both countries, rules are binding for the South
that borrows up to the limit, and the central government does not reveal its type in pe-
riod one. In this case, total indebtedness is lower than in the case without rules. Note
that the North still borrows more with rules because it now anticipates that the South
will borrow less which implies that it will have to transfer less in the event of a bailout
and so its expected marginal utility of consumption is lower. We can then conclude that
tiscal rules may be effective in reducing debt when the central government’s reputation
is sufficiently high.

5 Ramsey problem

Optimality of no rules when credibility is low

We now turn to the optimal design of the fiscal rule. In particular, we analyze whether

the optimal fiscal constitution should have fiscal rules. By optimal we mean the fiscal
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Figure 4: Equilibrium outcomes: Debt issued in period 1 and 2 by North and South

bgl bN 1
—— No Rule
—— Rule
1
1
1
I
I
I
78 7
bso b2
1
1
1
7 7

24



constitution that induces the maximal average welfare for the citizens knowing that the
central government is the commitment type with probability 7 and the no-commitment
type with probability 1 — 7t. We show that if the reputation of the central government is
low, it is optimal to have no fiscal rules. This follows as a corollary of the previous result.
Fiscal rules can be welfare improving only if they restrain local governments - in partic-
ular the South - from overborrowing. But we showed that the rules actually induce more
borrowing for low 7. Hence rules only have costs relative to the outcome without rules. In
particular: i) rules promote more borrowing in period 0 when the local governments are
already overborrowing relative to the efficient benchmark; ii) if the central government is
the commitment type, there are output costs associated with the enforcement of rules ; iii)
if the central government is the no-commitment type there is also more borrowing from
period 1 to period 2 which is also detrimental for welfare.

As an illustration, we consider a numerical example with a given fiscal rule. This fis-
cal rule has the property that if the central government can somehow commit to enforce

the rule in period 1,'°

aggregate welfare is higher with the rule. However, without com-
mitment, we show that for 7t small enough, welfare is lower in the unique equilibrium
with rules than in the one without rules. The figure also shows that rules can be bene-
ficial when reputation is high enough. In particular, 7 must be large enough so that it
is optimal ex-post for the central government to enforce the penalty associated with the
tiscal rule. In this case, as illustrated in Figure 4, the South’s debt issuance in equilibrium
is constrained by the rule and so fiscal rules are effective in curbing debt issuances which
leads to an increase in welfare.

The next proposition establishes our second main result: if government’s credibility is

low, then it is optimal to have no fiscal rules.

Proposition 3. Suppose that u (c) = ¢ — Joc? and the set of feasible punishments is bounded

above by P < oo. For all such ), if « and m are sufficiently small, the optimal fiscal rule without
commitment has \p = 0.

When the central government has low reputation (7 close to zero), having a fiscal rule
lowers welfare. There is no P < co and b that can improve welfare relative to the case
without rules. The reason is that when reputation is low, the central government does not
have the incentive to enforce the rule ex-post and there is early resolution of uncertainty

that leads to more borrowing.

10%More precisely, the central government can commit to enforce the constitution in period 1 but not in
period 2. We do not think that this is a reasonable assumption. However, this assumption seems to be in
line with a literature which assumes that the central government cannot commit to not bail out but can
commit to enforcing fiscal rules. The example illustrates that if this was indeed the case, then fiscal rules
can raise welfare.

25



Figure 5: Welfare with and without fiscal rules
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6 Equilibrium fiscal constitution

So far we have assumed that fiscal rules are given in period 0. In this section we study
the equilibrium fiscal constitution, that is, the fiscal constitution that arises as the outcome
of the signaling game between the two types of government in period 0. We show that
if the commitment type is sufficiently patient, it is optimal for the commitment type to
impose fiscal rules which will promote early resolution of uncertainty in period 1 and
the no-commitment type will choose to mimic the commitment type in period 0 and also
impose such rules (and violate them in period 1). This outcome can arise despite the fact
that ex-ante it is efficient to impose no rules as shown in the previous section.

More formally, we add an additional stage to the policy game described in Section 2.
In the initial stage, given the prior 7 about the type of central government, the central
government chooses to write a fiscal constitution. A fiscal constitution has a no-bailout
clause and a fiscal rule (1]), 5) with P < . After observing the chosen fiscal constitution,
the local governments update their prior about the type of the central government and the
subsequent equilibrium outcome is an equilibrium outcome of the policy game described
in the previous sections.

Definition. (Equilibrium fiscal constitution) An equilibrium fiscal constitution is the equi-
librium outcome of the signaling game between the two type of the central government.

Given a prior 7, an equilibrium of the signaling game is a strategy for the commitment
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type central government 1¢, a strategy by the non-commitment type 1™¢, and beliefs 7
such that: i) beliefs evolve according to

T ifl.l) :l.I)T\.C :wc

0 if p=yne c

T (b, TP, P") = 1 P A (26)
1 ifp =9 AYPpne

0 ifp & {1}

ii) given "¢, the strategy for the commitment type ¢ is optimal, in that for all
W (15 (WS, S, 07) ,°) = W (g (b, S, 0™) )

where W is defined in (14); iii) given 1, the strategy "¢ for the no-commitment type is

optimal, in that for all {
Wo (g (W7, 71, H™) , 7¢) = Wo (g (b, 7506, 0™) )

where W, is defined in (13).

We can characterize an equilibrium of this game by considering the fiscal rule chosen
by the commitment type given the prior t. We can think of the problem for the commit-
ment type in period 0 to be:

1
W§ = max {wg'sep, WP }

where W(C)’Sep is the value for the commitment type if it chooses a fiscal rule that ensures

separation in period 1:

\/V(C)’sep = rflbagx Z u (Yip + qbs" (7, 9)) +
Yy [ w (Y =Wy, o5 — b () + abia (b (7,0, 1,) ) ]
i +[3u (Y—biz (bf{ (7'[,1.|)) ,1,11)))

subject to
W{le( 16{ (7-[/1]))) = Wl ( f{ (7'[,1])) 10/0) Z Wl ( 16{ (7-[/1])) ,1,1b)

and global optimality for the north in period 0. Conversely, WS’pOOlis the value for the
commitment type if the fiscal constitution it chooses is such that the no-commitment type

27



will have an incentive to enforce the rule in period 1:
WEPeol max Y u <Yio +qblr (7‘[,1],))) +
T

u (Y—tpYIIbﬂ>5 —bY (m,) + gbyp (b1 (7, ) ,mp)) ]
+B'LL (Y_ biZ (bH (7-[/11)) /7-[/1])))

+B

subject to
wi (Bl (), m ) = Wi (ol (m,9)) = Wi (bl (m,),0,0)

and global optimality for the South in period 0. In setting up the problem we assumed
that it was optimal for the no-commitment type to mimic the strategy of the commitment
type in period zero. In the next Proposition we provide sufficient conditions for this to be
the case.

Suppose first that the commitment type can only choose between two levels of penal-
ties, P € {0, }. The next proposition shows that if the commitment type central govern-
ment is sufficiently patient then there exists a unique equilibrium fiscal constitution that
has fiscal rules. Moreover, the no-commitment type central government prefers to mimic
the strategy of the commitment type in period zero and chooses a constitution with fiscal
rules despite the fact that it knows that it will not enforce the constitution in period 1.

Proposition 4. For 7 close to 0, there exists 3 such that for 3 < {3, there exists a unique fiscal
constitution with no fiscal rules and \p = 0. For 7t close to 0 and Y small enough, there exists {3
such that if B € (B, B], there exists a unique constitution with fiscal rules which are violated by

local governments and there is early resolution of uncertainty in period 1.

Despite the optimality of no fiscal rules under the veil of ignorance, when the reputa-
tion of the central government is sufficiently close to zero, fiscal rules arise in equilibrium.
This is because the commitment type wants to set up a fiscal constitution in which its type
is revealed in period 1. This has benefits because in period 1 the reputation of the central
government will jump from almost zero to one and so promoting fiscal discipline. In par-
ticular, the local government’s decision will satisfy the Euler equation and so is efficient
from period 1 onward.!! But it also has costs. As we have shown in Proposition 2, insti-
tuting fiscal rules promotes overborrowing and fiscal indiscipline in period 0. When f3 is
sufficiently high the benefits outweigh the costs.

Next, suppose that the commitment type can choose 1 in an interval [0,1]. The proof
for the above proposition is identical except that the objects 3, f now depend on the op-

Of course, the commitment type central government would like to redistribute resources from the
North to the South, but in our setup it has no instruments to do so.
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timal choice 1\ and thus are no longer defined in the terms of fundamentals. However, if
the equations defining these bounds are well defined, then the proposition holds in this
case as well.

As a final point in this section, we argue that equilibrium fiscal constitution is unique.
There are three types of outcomes than can be equilibria. The first is one in which there is
no fiscal rule instituted by any of the central government types. The second and third are
ones in which the commitment type announces a rule and the no-commitment type mim-
ics and does not mimic respectively. Notice that an outcome in which the no-commitment
type announces a fiscal rule and the commitment type does not can never be an equilib-
rium. The first step of the argument is to show that conditional on the commitment type
announcing a fiscal rule, for 7 close to zero, the no-commitment type always prefers to
mimic. This is established in the proof of Proposition 4, where we show that the the repu-
tation cost of not mimicking is of first order while the benefit of equalizing consumption
is of second order when 7t is close to zero. The final step is show that an outcome with no
tiscal rules cannot co-exist with an outcome with fiscal rules and mimicking. But again, as
the previous proposition shows, these two equilbrium outcomes exist at disjoint regions
of the parameter space and so cannot co-exist.

Proposition 4 rationalizes why we often observe central governments with low reputa-
tion setting up tough fiscal rules. See for instance the case of Eurozone after the European
debt crisis and the bailouts in Greece, Portugal, Ireland and Spain with the institution of
the “Six-Pact” and the case of Brazil after the bailouts in 1997 and the Fiscal Responsibility
Law approved by the Cardoso administration. In both cases, the reputation of the central

government was low because of the recent bailouts to local governments.

7 Conclusion

Fiscal rules are often thought to be useful in federal states when the central government
cannot commit to no-bailout clauses. In this paper, we ask if this is indeed the case when
the central government also cannot commit to imposing these rules. In such an environ-
ment, we show that outcomes with rules can attain lower welfare than outcomes without
rules. Moreover, the outcomes associated with fiscal rules are worse exactly when there is
a high probability that the central government cannot commit. Our results also shed light
on the multitude of examples throughout history when fiscal rules have been instituted
but not enforced. Our analysis of the equilibrium constitution suggests that stringent fis-
cal rules arise when the reputation of the government is low even though they are not
optimal under the veil of ignorance.

One interesting extension we do not pursue in this paper would be to study the in-
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finite horizon dynamic game. This would be particularly interesting in the context of
an environment where the local governments cannot commit to repay debt to study the
joint dynamics of debt, central government reputation and interest rate spreads on local
government debt. This may help to understand the dynamics of interest rates during the
European debt crisis where according to several commentators much of the dynamics of
spreads was attributable to political risk or the willingness of the European institutions
to bail out members in crisis.

This paper does not provide a meaningful theory of the instances in which fiscal rules
have been effective in reducing debt. One such example is the United States. A simplistic
answer, which would be consistent with our theory, would be to say that the US central
government has a high reputation. However, we believe that differences in institutional
features might help account for the differences in the efficacy of fiscal rules and should be
an important avenue for future research.

On arelated note, it is worth considering what kinds policies can prevent over-borrowing
even when the central government’s reputation is very low. Our results suggest that
policies which constrain the actions of the central government are more likely to work
than those which constrain the actions of local governments (and are sustained by pun-
ishments). For example, if there was a cap on the amount of tax revenues the central
government could access, this would reduce the underlying free-rider problem. See Rod-
den (2006) for a similar argument. However, this would also reduce the amount of con-
sumption insurance possible and as a result the optimal cap would trade off the costs of
consumption smoothing with the benefits of lowering debt. We leave this and similar
extensions to future work.

Finally, we assumed that the central government is benevolent and maximizes utility
of local governments. Another possibility is to study institutional settings where repre-
sentatives from local governments vote to impose sanctions on local governments that

violate the rule. This is left for future research.
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A Omitted Proofs

Proof of Lemma 1

In period 1, if there are no transfers the optimal b, solves

qu’ (Y—bﬂ—f—qbiz) = gu/ <Y—W) i=n,s

which is the same first order condition as in the equilibrium with a transfer in period 1.

Hence consumption levels must be the same at t = 1, 2 for each states.

Proof of Lemma 2

We first establish that bi, (b, 7t) defined as

w (- B2)
2

qu’ (Y—bﬂ -+ qbiZ) = BTELL, (Y—biz) + [.)) (1 —7'[) fori=N,S. (27)

is increasing in inherited debt. From (27), applying the implicit function theorem and
letting
p(—m)

A= |—pmu’ (G5) —

4

—B(l—TC)Ai>0

a; =
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we obtain

Obip _ 1 —qu” (G =0
oby; 1— uw’(Gip) u”(G_i2) A;
ai a_j
obp;  u”’(G_p) 1 —qu” (Gy)
by a1 WGaw(Gw A <0 (28)
ai a_j

where G, (Gip)denotes the consumption of the local public good in period 2 when local
governments know that they are facing the commitment type (no-commitment type). The
sign of the two derivatives comes from the fact that u” < 0 and

u(Gip) u”(Gp) _ H 6(14_7[)“{/ ——B(Z_mu"(Giz)
di a—i i=N,S A i=N,S {—Bﬂu” (Gigr) — —6(14_“)“" (Gi2) — qu” (Gu)]
<1
Moreover, note for later that
obip = —u” (G_p) 1 —qu” (Gyy) - 1 —qu” (Gy1) _ Oby

ob_i; a_; 1 w(Gi) u”(G_ip) A; 1 w(Gi) u”(G_is) A ~ Oby

ai a_j ai a_j

so outcomes are more responsive to own debt. So an increase in by; leads to an increase
in total indebtedness B, = ) _; bip.
We now turn to show how b;, (bq, 7t) varies with 7t. First define

w (v E)
2

AMU; = B |u/ (Y —byp) —

Since bgy > Zizbiz > bz, AMUg > 0. The term AMUy is in general ambiguous but it is

12

positive for 7t close to zero.

121n fact, from the foc (27) we can write

w (v-E)

2

u’ (Y— J—Z'ijz)
=nAMUyn =7 [Bu/ (Y —byp) —p——F——F

qu’ (Y—bn1 +qbn2) — B 5

Note that for 7t | 0 we have that the LHS equals zero and so

r(y— 2 ibjp
. !/ u 2 . / /
lim |Bu' (Y—bp)—p—————>| =lim [Bu (Y—Dbip)—qu (Y*b]\j]*{“qb]\]z)] >0
7l0 2 )0
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Also notice that
AMU.S — AMUy = B [u’ (Y— bgz) —u’ (Y— bgz)} >0
Using the implicit function theorem we have that

1 _
Aidbiy = Ba—m) » (Gip) db_ip — AMU, drr

4
we obtain so
oby 1 —AMU; | u"(Gip) —AMU.;
on ] _ WG A ai Ay
a;i a_i
1 AMU N u” (Gip) AMU_4
- A‘i. 1— u”(Gip) W (G_yip) a;
a; a_i
1 1 .
=2 {amu + 262 Ay
A ai

1
< — [-AMU; + AMU_{]
Aq
since L#?‘Z) > —1. Therefore, % < 0.
Next, we have

0By 1 —AMUs  u”(Gsp) —AMUy
om 1— u”(Ggp) u’(Gn2) As as As
as aN
.\ 1 —AMUp N u” (Gn2) —AMUs
1_ u”(Gsp) W’ (Gnp2) AN anN AN
as aN
Attt =0,
A= {—%u” (Gia) — qu” (Gil)} =A>0
4
a = EAl >0

Therefore evaluating % at m = 0, we obtain

1
- [AMUs + AMUy]

dm _ u”(Gs2) u”(Gna) a

de . [_ 1 LL”(GNQ)
1
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We know that

L 1
1_ u”(Gs2) u”(Gno) =
a a
and , .
u”(Gna) u” (Gnz) o1
a —u” (Gnz2) — Q%u” (Gn1)
Therefore ) Y (Gro)
u N2 -
_1 _ u(Gs)) u"(Gng) a <—1+1=0
a a
Next, notice that
B
AMUs +AMUN = B |1/ (Y —bsy) +u' (Y —bna) —u’ (Y_ 72)]
If, u” > 0, then
1
AMUg + AMUyN > u’ (Y —bgp) +u’ (Y —bno2) — 5 [u' (Y —bgp) +u’ (Y — sz)} >0

Therefore, for 7 close to zero, aa];

< 0.

Proof of Lemma 3

Part i). For convenience, rewrite (11):

b;» (b,
WE (o,) = 3 fuy = bt aba b))+ pu (v = 2227 )
i
The fact that WY is continuous and differentiable in b follows from continuity and differ-
entiability of u and b,.

To show that W€ is decreasing in b, note that

oWf (b,m) ablz u (Gyp) /(dbyy  db_ i
oy, e Z {qu b, P72 3y oy, (30)
aba u’ (Gip) 532}
© Z ob; 2 0by
0B aB
=~/ (G1) + Y [’ (Gu) — Bu’ (Go)] 2+ {qu’( } L
i ) i

35



Summing the focs (6) we obtain

LL/ (Y_ Zizbu)
D qu'(Gu)=p) S (1—m 5 +7u’ (Y —byp)

=B 5 +[37T; {u (Y —byp) — 5 ]

= p2u’ (Y— %) + BTEZ lu/ Y by u (Y—2212b12>] o (Y— 2 ibi
If we can show that

BTEZ { (Y —byp) — /<Y_Z%> —u’ (Y—%) <0 (31)

(1+pm/2)
Br/2 “(

)Z (Y —byp)

then the equation above implies that the second term in the last line of (30) is nega-
tive. Note that (31) holds for u quadratic. So we are left to deal with the last term
> [qu’ (Gi1) aggj“] Consider two cases. First, if j = S then

ob_i» obno obs,
(. 21 _ !
; [qu (G) Jpe: } qu’ (Gs1) 5y =+ qu’ (Gri) 3= < 0
Forj=N
ob_i» obn2 / Obsy
i G G 0
; [qu (Gi1) ale] qu’ (Gs1) on, +qu’ (Gn1) dong
and so OWF (b, ) /0b; < 0.
Part ii). Consider the derivative with respect to 7
aWe b 7'( - abiz u’ (GiZ) abZi ab_iz
Z{qu o P on | om
While we cannot sign this term in general, at T = 0 since qu’ (Gy1) = %u’ (Gip), we have
an (b,TE) u’ (Giz) aBz
o~ P32 an 0
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2B,

since we have established earlier that 5

< Oatm = 0. So for 7 close to zero WT is

increasing in 7.

Proof of Proposition 1

The first part of the Proposition follows from Lemma 1.
Consider now the second part. Define

W () = W (bl (), ) =W (b (), )
=we (bl (m), ) = we (bl (m),0)
Note that since W€ and b%r are continuous, then W is continuous.

STEP 1. W (0) = 0 and W’ (0) > 0. Hence W (7t) > 0 for 7t > 0 sufficiently close to zero.
Proof of Step 1. W (0) = 0 follows from Lemma 1. Differentiating W we obtain:

. We (b (), ) oWe (b (n),0) | abl (m)  dWe (bY (n), m)
W (”)_Z[ aby,  oby om on

1

Evaluating the expression above at m = 0 we obtain

_ oWe (bl (n), )

3 >0

W' (0)

as wanted. That W€ is increasing in 7t for 7 close to zero is established in Lemma 3 part
ii).

STEP 2. For 7t > 0 but sufficiently close to zero there exists an LR equilibrium.

Proof of Step 2. From Step 1 we know that W (7r) > 0 in a neighborhood of m = 0. So it
is not optimal for the central government to deviate.

We are left to check that local governments don’t want to deviate. The relevant devia-
tion is for the South. Let v (1) be the value along the conjectured equilibrium path for the
South:

v () = (Yos + qbli (m)) +B (1— ) V& (b (), bf, (), ) + Brevey (b8 (), by (), )

Let ¥ be the value of the deviation by the South in which it issues a lot of debt to induce

the central government to reveal its type in period 1:

¥ () = supu (Yos + qbs) + B (1 —7) V§; <bg,blNT1 (1) ,0) + BVE (bg,b%\ﬁl (7), 1)
bs
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subject to
wne (bg +bY, (n)) > We <bg,b}\§1 (n),1> e bg > bg (r1) = by (bler (71))
which equals

9 (m) = max u(Yos+qbs) + B (1—7) Vg <b5,b}\§1 (n),o> +BAVE (bg,bler (1), 1)
b>bg(7)
(32)

Let AVs (1) = v (mt) — 9 (7). It then suffices to show that AVs (7t) > 0 for 7t close to zero.
Inspection of the two programming problems gives that AVs (0) > 0 where the inequality
is strict whenever the constraint bg > bg () is binding at the optimal solution for the
unconstrained problem. This is true if

wre (b, (0) + by (0)) < We (g (0), b, (0),1) (33)

However, in Proposition 2 we assume conditions that would imply that the above equa-

tion is not true. Hence we want to consider the set of parameters where

we (b, (0)+ bl (0)) > We (bg (0), b, (0),1) (34)

Therefore, AVs (0) = 0 and we want to show that AVs (7t) > 0 for 7t close to zero. Since we
know that 7t = 0, b%r (0) = b§" (0), the above condition also holds if we substitute b%r (0)
with bf" (0) in the above equation. Therefore, since b$" (71) and W¢, W€ are continuous
functions of 7, the strict inequality will still hold for 7t positive but small enough. In
particular, for such 7, the constraint in the programming problem (32) is slack. To show
that the South does not want to deviate for 7 sufficiently close to zero, it is sufficient to
show that AV{ (0) > 0. Using the definitions of v (7t) and ¥ (7t), and using the fact that the

constraint is slack, we have

/ —
AVS (T[) n B ale ale oTt

Ve (bl (), b, (m),0) | 4V (bs (), mo)} oY,

B [vse1 (bS (71) ’bler (71) ,O) —Vsel (bS (1) ,b]l\rjl () ,1>}

Vs (bgl (1) 'bll\rll (r) ,O)
ot

+ B

where bg (71) is the policy function associated with the programming problem (32) that
defines V. As m — 0, when condition (34) holds, bs (1) — bérl (0) and the first term in the
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above equation goes to zero. Hence:

lim AV{ (1) = B [vg1 (bgq (0),bX, (0) ,o) — Vg, (bgq (0), b, (0), 1)} (35)
V¢ (b5 (0), by (0),0)
+B ot

We now show that the right hand side of (35) is positive. Consider first
B V&1 (b8 (0), b3 (0),0) — V& (b%; (0), bR (0),1)

The term in square brackets can be written as

[u (Gﬁ* (0)) +Bu (Y— 2o (b7, O)) —u (Gy (1)) ~Bu <Y—b52 (b”,l))]

2
where we used the shorthand
GY' (0) = Y= bY; (0) + gbss (b} (0),0)
GI' (1) = Y= b{; (0) + gbsz (b} (0),1) < GJ' (0)

Moreover, from (5), we can write the second term as

Vsel (bll T[)
oTt

B bos + bon B(l—m) , bos + bon | Obno
—B{u(Y—bzg)—u<Y— > )}— 5 u (Y— > ) -

So in the limit, as 7 | 0, the right hand side of (35), after some simplification, redues to

w (G (0)) + Bu (Y —bs (bY,0) ) — [w (Gl (1)) + Bu (¥ —bss (b}, 1)) |

B / Zi b (b]lf, O) obno
2" (Y N 2 o (36)

Now since bs; (b7, 1) = argmaxpg, u (Y —bl; + qbsa) + Bu (Y — bsy) the first line of the
above expression is negative. We will show that under our sufficient conditions, that the
entire expression (36) is positive

Consider the terms on the first line of (36). Since u is concave we have,
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u (G? (0)) —u (Ggr (1)) +Bu (Y—bs2 (bﬁf, o)) — Bu (Y—bs2 (by, 1))
>u' (61 (0)) a [bs (BY,0) — bsy (b, 1) | + B’ (Y= bsa (b17,0) ) [bs2 (b, 1) ~ bss (617,0)|

[ (40) b ()] [ (=) - (1 0)

Lr
%u’ (Y— M). Suppose that Yng = Yso.

where we use the fact that u’ (G (0)) q

Then, the above equals

~[os2 (61.0) b (u121) [ S (v b2 (o:.0))

Substituting this into (36) yields,

%u’ (Y—bgz (b%r, 0)) |:— 61697]_\22 - [bSZ (b%r/ 0) _bSZ (b?/ 1)]:| (37)

Recall from the proof of Lemma 1 that

abiz . 1 AMUl u’” (Giz) AMU.,i
omr _Xi 1_ u”(Gip) u”(G_j2) aq
ai a_j
where
w (v Type)
AMU; = B u (Y —bip) — >
and (at T = 0),
o _E Wiyl
A = 4u (Giz) — qu” (Gy)
4
a; = EAl
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If% < 1, then u’ (Gﬂ) <u’ (GiZ) = Gi1 = Gjp. Therefore,

Ap = —Eu" (Gi2) — qu” (Gil)] < —u” (Gpp) [% + q]

4
1 1 1 1 1 1 ~
and 5 > —u(Gig) [Brq] z (G [1+49] nd TGP 7 T ey oubst
ot (~u(6p)[1+44])°

tuting these back into (37), and using the inequalities, we obtain

B . AMU; 1 u” (Gip) !

S CO ol e R NS COR LR

ay
>§u’ (Y—bgz (b?, o)) x
Eu’ (Y — bsz (bh, 0)) 1 1
X 2 1 — - bsz b”,O —bgz blr, 1
—u” (Y —bs; (bY",0)) [%+q] 1_m [1—1—%} [ ( 1 ) < >]

Letx =1+ 4—[5‘1. Then [% + q} = %x. Then the above is

%u' (Y —bs, (b?r 0)) [ b b0 [ o 1 - [bsz (b%*, 0) —bs, (b”, 1) } ]

—u” (Y —bs (b17,0)) [x2—1 2

Consider the term inside the square brackets. Since x > 1,

i % > 0. Moreover, the
term bgy (b%r, 0) —bsy (bﬁr, 1) is bounded from above by Y. Therefore if the coefficient of
absolute risk aversion %,H is small enough, the equation above is strictly positive which
in turn implies that (36) is strictly positive and hence the South does not want to deviate
and induce a bailout. As a result, by continuity, for Ysy and Yy sufficiently close, the
above will be strictly positive as well.

STEP 3. For m > 0 but sufficiently close to zero, the equilibrium is unique.

Proof of Step 3. To establish step 3 we show that an ER equilibrium cannot exist for 7t
sufficiently small since the North will always choose to deviate and induce an equilibrium
with no debt-mutualization (late revelation). Similar to step 2, let v (1) be the value along

the conjectured equilibrium path (i.e. one with debt-mutualization) for the North:
v () =u(Yno + qby (7)) + B (1 —7) Vi (bS] (7)), bRy (70, 0) + BtV (bS] (1), bRy (70), 1)

Let ¥ be the value of the deviation by the North if it issues a lot of debt to induce the
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central government to not bail out in period 1:

V() = supu (Yno + qbn) + B (1 —71) VR (b (1), by, M) + PV, (bS (7)), by, )
bn

subject to
W (b” (1) + br1) < W (bS" (1), by, ) <= b > b (1) = b (b§j (), )
which implies that

V(M= max  u(Yno+qbn)+B (1 —7) VR (b5 (1), by, ) + BV (bST (), b, 7)
b>bn (bE] (), m)

(38)

Let AVy (m) = v (mr) — ¥ (7). Since AVy (0) = 0, it then suffices to show that AV} (0) < 0.
Notice that, the constraint in (38) is slack at 1 = 0 and hence is also slack for 7t suffi-
ciently close to zero. Then, using the above definitions and the fact that the constraint in

(38) is slack, we have

AVY (0) = B [V (bS] (0), bR (7)), 1) — VR (6] (0), bRy (0),0)]
dVE; (bE(0),bng,0)
omt

—p (39)
Consider the terms on the first line of the RHS of (39). We have

Vi (B8] (0), bR (1), 1) — V& (bS] (0), by (0),0)
=u (Y —b{; () + gbnz (b7, 1)) + Bu (Y —bnz (b5, 1))

B, (b¢7,0
— [u(Y—beNT1 (71)+qu2( fr,O))—HSu (Y—%)]

The term on the second line is

V5 (b1,0 B, (b$7,0 B, (b¢T,0
X (b1 )=[3[u(Y—bN2( fT,O))—u<Y— 2 (b§ ))]_Eu, (Y— 2 (b§ )) obs)
oTt oTt
Then (39) becomes

u(Gni (1)) + Bu(Gnz (1)) — [u (Gni (0)) + Bu (Gnz (0))]

B, (Y— B, (b?,O)) obs,

+Eu 2 o7t
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Consider the terms on the first line in the above expression. Suppose by (1) —bnz (0) > 0.

u(Gn1 (1)) —u (Gng (0)) + Bu (G2 (1)) — Bu (G2 (0))
<u’ (Gni (0)) g [bnz (1) — bz (0)] 4 Bu’ (Gnz (0)) [bnz (0) — bz (1)]
= [bno (1) — bz (0)] [u' (Gna (0)) g — Bu’ (Gnz (0))]

B, (b¢",0
= [bn2 (1) — b2 (0)] [gu’ (Y—¥> Bu’ (Gnz (0 ))]

Substituting back yields

%u/ (Y—M> {le(l)—le (0)-1-%} [bnz (1) — bz (0)] Bu’ (G (0))
(40)

We know from earlier that

abgz . 1 AMUS n u” (ng) AMUN

om A 1_<u/’(G52)>2 a

a

and so similar manipulations as in step 2 of this proof yields

ab52 B _l AMUS n u” (GSZ) AMUN
om A 1 <u”(G52))2 a
- a
_ 1 AMUs AMUy

__ 1 4

~u(Ga) [§+a) |1 g (1 F

Letx =1+ %q. Then [% + q] = %x. Consider the terms in the first square bracket of (40).
We can show, after some simplification, that

ob
bnt (1) — by (0) + a_;,z
2 b

u’ (Y — =5 ﬂ) X

<-2- o (v [

— %] + bt (1) — byt (0)

Therefore, as in the case with step 2, for a coefficient of absolute risk-aversion small

enough, (40) is less than 0.
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Finally, suppose that bn (0) —bnz (1) > 0. Then,

u (Gt (1)) —u (Gnr (0)) + Bu (G2 (1)) — Bu (G2 (0))
<u’ (Gni (0)) g [bnz (1) — bz (0)] 4 Bu’ (Gnz (0)) [bnz (0) — bz (1)]
= [bn2 (0) — bz (D] [—u' (Gng (0)) g + Bu’ (Gnz (0))]

< [bn2 (1) — bz (0)] [—u/ (Gn1 (0)) g+ pu (Y— w”

Substituting this into (39), yields

u (Gt (1)) 4+ Bu (Gnz (1)) — [u (G (0)) + Bu (Gnz (0))]

B, B, (b",0) \ dbs,
tow Y 2 o

B, (b$",0 /
S (v— 2(21 )> [a§;2+z[bm(1)—bm(on — W/ (Gya (0)) q [bnz (1) — b (0)]

Then a similar argument to the previous case gives us the desired result.

Equilibrium Outcomes with Fiscal Rules

The equilibrium outcome with late revelation must satisfy: i) optimality of debt issuances

in period 0: local optimality

0Vi (big, b1, )

qu’ (Yio+ qbi) = B fori=N,S (41)
0biq
and global optimality for the South:
u(Ysp +gbsi) + BVsy (bsy, by, ) > max u(Yso+qb) + (42)

b>bs(bny, )
+ B7tVsy (b, bni, 1, W) + B (1 —71) Vsy (b, by, 0,1)

where bg (bnp, ) solves

We (bs, bni, 1, ) — W™ (bs + bni) = 0. (43)
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ii) optimality for the no-commitment type central government:

WE (by, 7, ) > W (Z bu) (44)

and iii) optimality of debt issuances in period 2 in that bip = bi, (b1, 7,1). We refer to this
outcome as {b¥] (7, ), b} (m,P)}.

The equilibrium outcome with early revelation instead must satisfy: i) optimality of
debt issuances in period 0: local optimality

0Vip (big, b1, 1)) 0Vip (big, b_i1,0,¥)

qu' (Yio + qbﬂ) = Bm b +pB(1—m) b fori=N,S
(45)
and global optimality for the North:
u(Yno + gbni) + B7tVing (by, L) + B (1 —71) Vi (b1, 0,9) 2 (46)
>z max  u(Yno+qb)+ BV (b, bs, )
b>bN (bsllT[llI))
where by (bsy, 71, ) solves
We (bn, bs1, 7, %) — W™ (by +bs1) = 0. (47)
ii) optimality for the no-commitment type central government:
W (by, 1,) < W (Z bﬂ) (48)
i

and iii) optimality of debt issuances in period 2 in that by = b, (by,0,0) and b§ = b, (by, 1, ).
We refer to this outcome as {b¥] (7,9), b3 (7,9), b5 () }.

Proof of Proposition 2

Suppose by way of contradiction that we have equilibrium in which b{;; < b, b{; > b
and there is no bailout in period 1. Suppose first that bl; > b. We know that at © = 0,
WE (bl;, bl,0) < We (bl bl). Since bl] (1) is continuous in 7, for 7 positive but small
we have that W¢ (b}, (), bl (), ) < W] (bK; (7), b (1)). In particular, for 7t small,
this allocation will induce a bailout in period 1. Therefore we cannot have a no-bailout
equilibrium corresponding to such an allocation for 7 small. If b¥; = b then there exists
a deviating strategy bs,, which will induce bailout in in period 1 for 7 sufficiently small

and so is profitable for the South. In particular, at 7t = 0, it is never optimal for the South
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to set bg; = b if the constraint is binding since at the privately optimal level, the central
authority does not enforce the punishment. Thus, this is also true for 7t sufficiently small.

To show that such a bailout equilibrium can exist, we have to show that

1. The North does not have an incentive to try and prevent a bailout. To see this, first
notice that m = 0, there does not exist a deviating strategy that the north can undertake
which would make W¥ (bn1, b2, 7, 0) > W (bng, bSh) = WE (bng, bE),0,0). Similarly
for m small and positive, no such strategy exists. In particular even if the North sets
bni = b§] so that the spread is zero, the central government still strictly prefers to bailout
since both regions now have to pay a fixed cost.

3. The central authority, does indeed want to bail out, i.e. W¢ (b&J;, b&],1) < W (b€}, b&))

or
er er B> (b?, Orll))
ZU(Y—bﬂ (7'[/1-')) + qbiz[ 1 IOII-I))) + Bu 2 f
B bh‘, 1,
> Y u (Y= VL, g — b () + abia (67, 1,)) + Pu (Y— (+w)>
At =0,

B, (b'7,0,
>~ w(Y b (0,) + abe (b7,0,)) + pu (Y_M>

B bh‘, 1’
>3 w(Y =¥y, b (0,) + b (b5, 1,1) ) + Bu <y_ M)

i

This is technically a condition on primitives. One sufficient condition for the above to
hold is if 3 is small enough. Define

e o [w (Y = bE (0,) + gbia (b§7,0,)) — 1 (Y — WY1y, - — b (0,) + qbia (b7, 1,) )|

o) )

Then for any p < B"¢, the inequality holds. Finally, by continuity, the inequality holds
for 7 close to zero. Therefore either the fiscal rule is violated and we have a unique
bailout equilibrium or the fiscal rule does not bind and we equilibrium outcome is the
one described in Proposition 1.

We now turn to show that the debt level for the South in the bailout equilibrium can
be larger than in the case without rules (and the corresponding no-bailout equilibrium).
Let b{] (7,1) denote the debt holdings in period 1 for local government in the bailout
allocation given 7 and some fiscal rule (5,11)) and b{ (7,1), the debt holdings in the no-
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bailout equilibrium with no rules. The foc for b¢} (7, ) is

+B (1= u’ (Y= b} (m,1) + gbsa (b5, 0,1h)
. [3; S (Y_ B2 (bS", w)) dbng (b57,0,1)

2 0bgsq

or, using the foc in period 1,

B, (b¢T,0,
qu'/ (Y_ bg; + qbsz ( TT/ Oll'l))) = gu/ (Y_ M)

qu’ (Y —bg] + gbsz (b1",1,%)) = pu’ (Y —bsz (b]", 1,¥))

we can write

2
qu’ (Yso + qbg; (7)) :%mu (Y —bsy (bS,0,)) (50)
2 B, (b¢',0,
—I—B—(l—ﬂ)u’(Y——z( 1 ¢)>
q 2
[?)2 o ’ o B2 (bTTI 0/ Il)) abNZ (bll 0/11))
+ > 1—mu Y 5 3bs,
The foc for bgl (7,0) is
qu’ (Yso +abl; (7,0)) = Bu’ (¥ —bsi (,0) + qbss (b}, 7,0) ) (51)
B* ., (v Bs2 (b, 7,0) \ dbna (b]",7,0)
+ > 1I—mu |Y > obs,
or, using the foc in period 1,
/ _ lr . Ir _ l _ th. Ir - E / o Bz (b%r’ T[’ 0)
qu (Y bY + gbi <b ,71,0)) — Bru (Y bi (b ,71,0)) +(1—m) u (Y 2
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we can write

2
qu’ (Ygo +qbly (m, 0)) - %m’ (Y —bg, (bﬁf, T, 0)) (52)
2 r
P (Y_M>
q 2
B . . [y Ba(b{,7m0)\ dbn; (bf,70)
+ ? (1 7[) u <Y 5 ab51

Define the following functions:

Z' b'Z(bllo)
u’ (Y— =5 )

F$™ (7, b1) = mu’ (Y —byp (by, 1) + (1 —m) > (53)
Y jbja(b1,0) )
u Y- —s—
obno (bq,0)
+q(1—m) 5 obs,
W (y_ M)
Y (7, b1) = mu’ (Y — by (by, 7)) + (1 — ) & (54)

2

Y jbja(bym)
uw|Y——3F—
) obngz (by, )

1_
+aql—=m 2 dbs;

which are proportional to the RHS of (50) and (52) respectively. Let
H (, by) = F§' (m,b) — F§" (7, by) .

We know that H(0,b;) = 0 and we want to find conditions such that o0H/97 > 0 as
7t | 0 so that the expected marginal utility of debt is smaller when there is resolution of
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uncertainty in period 1 (and so debt must be higher). Consider

Z' b‘2(b1/7r)
uw (Y —= 5
Qigﬁ@-LUWbawhwn (=" )]+

ot 2

Z'b'Z(bllT[)
" Y_ i™)
My . ob;> (blzﬂ)_ - u ( 2 )abjz (b1, m)
mu” (Y blz(blfﬂ))—aﬂ (1 T[)]Z I -
W (Y— 2 bj;(b1/0)>
— [u (Y =Dy (by,1)) — 5

4 lu, (Y— 2 ibp (bllﬂ)> dbny (7,0) o (Y— 2 by (b1,0)> bk, (0,0)]

2 dbs 2 dbs
> . bjp(by,m)
eln w” (Y— ST ) 5 dby, (by, 71) 3bY, (7, 0)
g 4 j om dbs1
+u' (Y= =257 apir (m,0)
2 d7mdbs;
Taking limit as 7t goes to zero we obtain
" B, (by1,0)

OH (by, u (Y=""57) | 3B, (by,0
mn—iiiﬂ—hUwawhm)1UWb9wLnﬂ+[ ( 22)] om0
70 ot N — 4 0Tt

>0 R _ LT
>0
1" 2_j bj2(b1,0) / 2_j bj2(b1,0)
N v <Y_ 2 )Z 0bjz (b1, 0) dbn; (by,0) +u (Y_ 2 )asz (by,0]
g 4 ], on Obsy 2 dmdbsy
= [u' (Y —bsz (b1,0)) —u' (Y —bs; (by, 1))l+
>0
" _ By(by,0)
N o (Y 2 ) 0B; (b1,0) (,  3bna (b1,0)
4 o T gy
—_———
-~ ” <0
>0

w (Y— 2_j b2;j(b1,0)

2 ) obnz (by,0)
2 dmdbs,

+dq

where the first term is positive since bys (b1,0) > bys (by,1) the first term is positive
and the second term is negative by concavity of u and the fact that aggregate debt is

decreasing in 7.
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We can interpret the first two terms: The first term captures the fact that knowing the
type of the central government in period 1 allows the government to adjust its debt going
forward so in the absence of a bailout marginal utility is not so large.The second term
captures the fact that an increase in 7t reduces debt issued from period 1 to 2 if there is
no resolution of uncertainty in period 1. This effect is absent when there is separation in
period 1 since continuation equilibrium on each branch of the game tree does not depend
on .

We can find conditions on primitives such that the limit above is positive. For example,
for quadratic utility, as we show in Appendix B, we can write the decision rules in period
las

bsy (by, 7, ) = v1 (1) bs1 +v2 (71) byt +v3 (70) Y +v4 (70) Yl + 5 (1)
bz (b1, 7)) = v1 (71) byt 4 v2 (71) bs1 +v3 (1) Y +v4 (70) Wln + V5 (1)

and

B (by, 7, 9) = (v1 () +v2 (7)) (bng +bs1) + 3 (7 2Y+ZY4 )W + 25 ()

where the coefficient vy, () are defined in Appendix B. Then

H (bl 7-[) = XTU [bSZ (b/ TE) - bSZ (br 1)] + (xl%t [Z biZ (b/ 7-[) - Z biZ (blo)]

R B I

— {[ﬂbSZ(bﬂ lzbn] [ﬂbsz(bl lzbol}
e I I e

Taking the limit as o | 0 we obtain

lim H (b, 71) = — " [z (1) — 2 (0)] > 0
«l0 2
since 7y (1) is increasing in 7.
We can prove the same result for CRRA utility, u (g) = g'=%/ (1 — o). We do this in the
Appendix C.
Finally, BS" (7t,1p) > Bg (7, 0) is proved is the main text.

50



Proof of Proposition 3

First consider the case without rules. We will first show that for 7t close to zero, the ex-

ante utilitarian welfare on the LR allocation is strictly larger than the B allocation. We can
define

We know that W (0) — W€ (0) = 0. We have

WG () — Wi ()]

(b)) #8452
)

0T g o) - (u50)]

At =0 thisis

%T (Z [u (G}g) ol f@]) + Bw ~B [Wl (b”,l) —w (b”, 0)} (55)

o7t
1

d
dm
d
dm

The first term is

3 [v (o8) ol v (ca)o | - Ew () |- 5T

and

avl, dbgh B[ (Y= b + abya (b7,1)) —w (Y~ bE, + b (b57,0))]

dm dm [u” (Yno + qbly;) g2+ Bu” (Y — bl + gbnz) |

With quadratic utility,

oy ably) B (bf71) —Ba (6570
2 o~ ar ) P Y

i

Next from the proof of Proposition 3 we know that the second term,

51



oW, (bY,0)
ot

u’ (Gip) 9By
2 0Tt

=B
Finally,

W, (b”, 0) —w (b“, 1)
=) [u (Y— bil + qbi (b1,0)) +pu (Y— B2 (b1,0) (Zl'o)ﬂ

i

— Z [u (Y—b?l~ + gbiz (bl,l)) + pBu <Y— %1’1))}
>y w (Y=l +abiz (b1,0)) q b (b1,0) — biz (b1, 1)]
+ Bu' (Y— w> (B> (b1,1) — By (by,0)]

=18 (01,0) By b, 11w (vl + abi (03,0)) g puv’ (v~ 22200}

2
B, (b, 0))

—— [B; (b,0) — By (by,1)] %ul <Y_ 2

Substituting these into (55) yields

B, (b¢",0) — By (b¢', 1 '(Gy) OB (o By(by,
/ 2 mY u’ (Gip) dBy B B, (b1,0)
> (Vi) B g~ B 2 G — [Ba (b,0) — Ba (b, 1) S (v 2510

With quadratic utility this is

ny 8 [1— aGip] 0B;
(g% + B] 2 om

1 Yol pg? ~ (B2 (61,0) By by, 1) 11 - Gy

We know from the proof of Lemma 2 that

1
— - [AMUs + AMUy]

_ u(Gsp) u’(Gn2) a
a a

ot

0B, [_ 1 u” (Gnz)
1

When u is quadratic, one can show that

aBz_ X 1 1 B2
B _4[7(2—1 le [oc v 2]

wherex =1+ 4—3‘1. As a result this can be made arbitrarily large by sending o — 0. Finally,
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consider the case with rules and define W (,1), Wg (7,1V) analogously to before. Since

i s 00w w] = (3 (o) -wic] ) o™ 200

1

—p [wi (b1, 1,%) =W (b1,0,0) ]

> diﬂ (Z [u <G}6> —u fS)D +BW

1

—B [Wl (b”, 1,0) —W (b”, 0, 0)}
we also have that W{ (7,0) > Wg (7, V) for m sufficiently small.

Proof of Proposition 4

Given the punishment 1{p we know that for 7 small enough that the only two possible
equilibria are i) the debt limit is never binding and ii) there is separation in period 1
and early resolution of uncertainty. To prove the first part of the proposition and check
whether WS’SEP < WS’pOOl, it suffices to check that equilibrium i) gives the commitment
type higher ex-ante welfare than equilibrium ii).

Let A (7,) = W™ —W/P°°! Then

Al p) = [u(Yio+abs () + Bu (Y= $¥1y, .5 — b8 () + dbia (b (), 1)) +

+B*u (Y —bi2 (bf] (m,1),1,))
—Z[ (Yio+ bl (m,00) + Bu (¥ bl (m,0) + abiz (bl (m,0),7,0) ) +

[ —

+B%u (Y—ba <bH (7’[,0),7'[,0))}
Ast— 0, A(m ) —
Bz[u(v—wvlbu>5 7 (0,) + qbiz (0§ (0,1),1,9)) + Bu (Y bz (b5 (0,9),1,))

—BZ &1 (0,1) + gby (b5] (0,1),0,0)) + Bu (Y — by (bS] (0,),0,0))]

since b{] (0,) = bH (0,0) = bH (0,10) . Notice that if the A (0,1)) < 0, then for 7t small
WP < WS’pOOl. This implies that the commitment type will optimally choose to set
1 = 0 and no separation in period 1.
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Define

i [w (Y = bE (0,) + qbia (b (0,1),0,0)) = (Y =YLy 5 — b (0,) + qbia (6] (0,1),1,)

§
- > i [u(Y=bi2 (b5 (0,¥),1,%)) —u (Y —biz (b (0,1),0,0))]
Then clearly for 3 <3, the unique constitution will feature no fiscal rules.

To prove the next part, notice that if 3 > 3, then for 7 close to zero, WP > wy pool,
To show that this is an equilibrium, we need to show that the no-commitment type does

indeed want to separate for 3 > (3. Define

o [w (Y = bg (0,) + qbia (67,0,0)) —u (¥ = WY1y, — b (0,1) + qbiz (b57,1,) ) |

B

o) )

We know from earlier that if § < {3, then for 7t close to zero, the no-commitment will

strictly prefer to not enforce the rule at t = 1. To show that this a well defined interval
5 .. . B, (bl",1,0) B>(bi,00)

we need to show that § > . Thisistrueif 2 |[u (Y- —5"— | —u | Y- —F"—— ]| <

Zi [u (Y_biz (bf{ (O/ll)) s 1111))) —u (Y_biz (bff (Olll')) /0/ O))}/ or

0>2u<Y—M) 3w (Y= ba 0 0,9),1,0)

— 2u(Y M) ZuY bi> (b (0,9),0 ))].

For this to be true we need bip (b$",1,) —b_i» (b5",1,) < biz (bS7,0,h) —b_iz (bS",0,¥).
From the first order conditions for b, (bfr, 0, 11)) we have

Bi beT,O/
u' (Y =b{ (0,0) + gbiz (bf",0,)) g = gu' (Y— M)

This implies that

bg] (0, 1) — bgj; (0,1)
q

bSZ ( TTI Olll)) - bNZ ( TT’ O/ Ib) -
Next from the first order conditions for b, (b$",1,1) we have

w (Y = WY¥1y, -5 — bE (0,0) + qba (b5, 1,1) ) g = Bu’ (Y — gbia (b7, 1,)
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Then

u (Y=Y =0 (0,9) + gbsz (b7, 1,¥)) —u’ (Y —bg] (0,9) + gbsy (b5, 1, 1))
= pu’ (Y—gbsy (bf",1,¥)) — Bu’ (Y — gbnz (b5, 1,9)) >0

and so
P + b} (0,1) — bg, (0,1)

q
Note that if Y = 0, then bg; (b¢",0,1) —bnz (bS7,0,) > bsy (bS",1,) — bz (bS7,1,10)
and so 3 > B for Y small enough. Finally, we need to show that the no-commitment type

bSZ (b%T/ 1/ I-I)) - sz (b?‘/ 1/11)) <

will mimic the commitment type in period 0 and announce the same rule. The value of

mimicking is given by

3 () =) u(Yio+ gbf () + BWY (B (7))

bip (by,0) +b_pp (blfo))]

—Z[ Yio + qbig (7)) + Bu (Y — by (1) + qbia (by,0)) + B2u (Y— >

while the value of not mimicking is just W (0) . We will establish that 3-Wot (0) > 0,
which in turn implies that if 7t is close to 0, the no-commitment type w1ll always find it
optimal to mimic.

Differentiating Wj* () wrt 7t yields

—WEH(0) = > [u(Gig) qbi; (7) — Bu (Gir) b (m0) +

i

2
N A R /
+Zu i) qab biz (b1, 0) bjy (1) — = JZ“ (Giz) abﬂBz(bl,O)bﬂ (70)

Recall the first order conditions for the local government in periods 1 and 2
B’ 0

—u'(Gip) =—b_0

u'(Gip) q = Bu’ (Gig) + > Jon

u' (Gy)q= gu’ (Gi2)

Substituting these into the previous equation yields
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0 0
ETW(T)R (0) = ; u’ (Gip) qmbu (by,0) b/—il (0)

bip (by,0)B1 (0) >0

=u(Gu) 457 .
—1

since at Tt = 0, %Nlbgz (b1,0) = ﬁbg2 (by,0) <0and Bf (0) <O.

B Quadratic Utility

Consider a special case in which 3 = q =1 and local governments have quadratic utility
u(c) =c—=c”.

The system of focs (6) reduces to

(LY s+ ) = 1 el b+ 50 1 (v 2R )

{1—alY=bs1 =¥+ qbsa]} = {1l — x (Y —bsp)} + S {1—06<Y_bN2;Lbsz>}

2
o 171 (1—7) bsy + b
[Y—b51—ll)+qbsz]=—{j]+ﬂ(Y—bsz)+ . (Y— 2t NZ)
o 2 2
bsy [7'(4—1%7{—1} l[%ﬂ 1—m
bgy, = Y+ + —= — b
32 [q+=+n]  [q+ 17+ [q+%‘+7r}lb [q+ 5% +n] 4[q+F+n] N2
bs1 L it L sl 1om
[q+7+n]  [q+ 17+ [q+ 17 +n] [q+ 5% +n] 4[q+F+7]
o | —bw e St V1 s RS el S
Tn 1n 1n 1n 52
[a+52+7n]  [q+ 5% +n] [q+1Z+n 4[q+1Z+n]
o[ lar ] - (- m /e
” g+ 5F+7
1—m 1(1—m 1—m 1—m 1 (1—m
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[q+ 15" + 7]
[q+ 55 +7)" = (1—m) /4)?

1 1 1-— 11— 1—
X{““‘4ﬂ““+%+‘72‘4(“‘ffaY+¢+a{ff%(“‘ffa}

which can be solved to get

bsy =

bsy (by, 7, ) = [q+12%”+71} bg — (5) [qjl%urﬂ bt
q+1Z -+ = (1-m /47 [a+ 5+ = (1—m) /47
TN (R s S (0 E O R
[q+1F+’ —(1-m a2\ 4 [a+ 155+ 7" — (1 —m) /47
+[q+1%”+ﬂ]§[1%”] (1-47)
[q+ 157+ — (1 —7) /4
=1 (70) bsy +v2 (1) by +v3 () Y + v4 (1) ¥ + 5 (70)
by (b, 701h) = [‘Hl_””} b - () [q+1%“+rr] b
[q+ 5=+ = (1 —7) /4 [q+ 5% +7)% = (1—n) /4)?
T h+1f+ﬂ ( ) [q+ 5=+
0457 4+ — (1~ ™ /4 [a+ 574" (1 =m) /4)
[q + 5" +n] 3 [577] 01—
[q+ 13~ “+n} —((1— 71)/4
=v1 (1) bn1 +v2 (1) bst +v3 (1) Y +v4 (70) ¥ +v5 (71)
where

[q+ 5= +7]
[q+ 55 +7)" — (1—m) /4)

Y2 () <1—“> [q+ 55"+
2 - —
4 ) [q+ 5 4m)’ = (1 —n) /4)?

¥ () = a1 o (pﬁ—”)
[q+ 57 +7)" — (1—m) /4) 4
Y4 (70) =y1 ()

Y1 () =
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C Overborrowing with CRRA utility

Recall our earlier definitions (53)-(54), reported here for convenience,

(v—=2572)
F{™ (7, b1) = mu’ (Y —bip (by, 1)) + (1 —7) >
S bia(b
+q(1- ) <Y mEne )asz(bl,O)
d 2 dObss
w (y_m>
FI" (7, by) = i/ (Y — by (by, 7)) + (1 —7) 5
2;b 2b17T)
LL/ (Y i) )ab (b )
N2 (by, 7T
+q(1—m) 5 dbs;

We know that F{"(0,by) = Fy (0,b1). We want to establish that for 7t close to zero,
FI' (7, b1) — F€" (71, b7) > 0. We have

FI (71, by) — FE" (71, by )

2_j bja(by,m > / (Y 2_; bj2(b1,0)
2 u - 2

u’ (Y
=r [u' (Y —=bi (by, 7)) —u' (Y —bip (b1,1))] + (1—7) 5 — 5

>_ibjp (bllﬂ)) dbng (by,7) L (Y— > bp (bl,o)) dbno (bl,O)}

1—7) [u (Y-
tall=m) [“( 2 Obs1 > obs:

(56)

Lets first consider the second line of the above expression. Given a convex function f we
know that f (x) —f (y) > f' (y) [x —y] , therefore, since 1’ is convex, we have

u’ (Y —bi (by, m) —u' (Y —bip (by, 1))
>u” (Y —bip (b1, 1)) [biz (b, 1) — bip (b, 7)]

and similarly

o (Y_ ;w> o (Y ;z;bl)
2 B 2
by 2 (b1,0)
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So for i = S, we have that

2 2

. Zj bjé(blﬂﬂ) LL/ <Y . Zj bj;(b1,0)> ]

u’ (Y
7t [u (Y —=bi (by, 7)) —u' (Y —biz (by,1))] + (1 —m7) -

u” (Y —bip (by,1)) [biz (b1, 1) —bip (by, )] +

u” (v — 212 {Z) 2(b1,0)  X;by (bl,m}

+ (1 —m) 5 . :
> min {u// (Y —bip (by, 1)), 1" (Y— w) } x

g [ﬂ [biz (b1,1) —biz (by, )] + u ;m {Zi bi22(b1,0) EpE bjzz(bllﬂ)H
=min {u” (Y =biz (by, 1)), u” (Y— w) } X

2 b2 (b1 bj24(b1’”) — b (b, ) (1 — ) bi24(b1r 0)}

‘ {ﬂbiz (b1,1) — (171

where the first inequality follows from the argument above; for the second we use that

|Zibi2 (b1,0) /2= ¥ bjs (b1, 7) /2| > 0andu” (Y X bya (b1,0) /2) /2 > u (Y= L bya (b1,0) /2)
since u” < 0; the last equality is simple algebra. Note that at = = 0 the term in square

brackets equals zero. Taking the derivative of the term in square brackets with respect tot

7 and evaluating at 7 = 0 yields

10B; (by,0)

biz (b1,1) —biz (by,0) — R

We know from equation (29) in the proof of Lemma 2 that

dB, 1 u’ (Gn) | 1
dn [_1 ~ u(Gsp)) W' (Gna) a A [AMUs + AMUN]
a a
where
A= [—gu” (Gu) — qu” (G )} =0
4
a; = EAl >0
/ BZ
AMUs +AMUyN = B [u/ (Y —=bg) +u’ (Y —bnp) Y — )
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Notice that at m = 0, AMUg + AMUy = Bu’ (G,

am, | 1
dme 1 (u//(62)>2 a A

). Therefore

pu’ (Gy)

—u Gz)—%qu”

2
. . ' (62) — Aqu” (Gy)|
I " (G1)

—fu(62) — qu” (G1)]

pu’ (Gy)

wherex:l/[ 1——q ”andsol/[———q i

Consider the term 1/ [1 +5 q //

andso1/ [1 +3 q 77 Gﬂ — 0. Next, since uis CRRA then ,,((%2)) =

Therefore for 3 small enough

} As B — 0, then if u” > 0 we have that Gy

"G
”(GZ) |: % un%GS]

i =1/ [§ [ paiiey]| = %

u”(Gq)

—gGZ —0and 3 — 0.

10B, (bq,0
—bi» (by,0) — _g

biz (b1, 1) R

<0 (57)

Hence for 7 sufficiently close to zero the second line of (56) is positive.
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Next, lets consider the third line of (56). Since u’ is convex
w (v Libgno)
) dbn2 (by,0)

> i bjs(by,m
qlem (Y= =257 b (b m) -
2 dbsy q 2 dbs;
(58)
2_; bja(by,m) T bi(by,
W <Y 2 ) dbna (by, 1) u <Y _;1> dbnz (by,0)
>q(1-m) —q(1-m)
2 Obgy 2 dbs;
>q(1—m) v <Y_ 7 ) dbna (b1, ) dbnz (by, 0)
~ 2 dbsy dbs:

We know from equation (28) in Lemma 2 that
obn2 U’ (Gsy) 1 —qu” (Gn1)
dbs1 | AAy 1 WG w(Gs) Ay

B aN as

A= |—pmu’ (Gf) — wu” (Gi2) — qu” (Gil)}

Recall that if Yng = Yso then by symmetry G = Gy, G2 = Gip = Gf,, and

PO (62) - ' (61)

A=A;= {—Bnu” (Gz2) — 1
1 _
— |:([37T+ M) u” (Gy) +qu” (Gl)} x a
fori=N,S§, so
obno (b, 71) = —x (u" (G2 (blfﬂ)))z 1 . 1
dbsy a(by,m) 1_ (u”(Gz(blm))>2 — 1 1
“albym) M)
< a(bl,ﬂ)

dbna(by,m) abNZ(bl'O)} in the last line of (58) as

for a positive constant k. Hence the term [ obs dbs;
dbng (by, ) Obno (b1,0)} . 1 B 1
dbsy dbs; -1 1 ——1 1
(u”(Gz(byO))) (u”(Gz(bl/“)))
a(bq,0) a(bq,m)
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which is positive if and only if

1 1 1 1

] 1S 1 YT T ST

— 1 — 1 7 —1 7
(u”(Gz(byﬂ))) <U”(G2(b1f0))) (u"(Gz(bl'”))) (u”(Gz(byO)))
) alo1,0) Alby,) A(010)

To show that the relation above holds, consider first

N

> q [ (G1(0)) —u" (Gy ()] +

> qu” (G1(0)) [G1 (0) — Gy (m)] + Tu" (G2 (0)) [G2 (0) — G2 ()] (59)

Withu(c) = Cf:g and using Yon ~ Yps, from the focs in period 1, (6), we have

G2 (0) = (%q) 7610

and similarly

Therefore (59) is

qu” (G1(0)) [G1 (0) — Gy ()] + =u" (G (0)) [G2 (0) — Gy (70)]

—qu” (61 (0))[61(0)~ Gy (m] + B (62 01 | (B) 61000 <7‘+T) ( ) ”Gl(m]

q

B
M . B - B . T .
=qu" (G1(0)) [G1 (0) — Gy (ﬁ)]+4u (G2(0)) 2 G1(0) — 7T+T G1

Since % < land (m+ 1%“) < 1,as 0 — 0the above goes to qu” (G1 (0)) [G1 (0) — Gy (7)] >

0. So
—u” (Gy (b, 7)) . —u” (Gz (by,0))
A () = A (0)
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and so - 3b
N2 N2
> — (by,
dbs; (by,m) dbs; (b1,0)

for Yso and Yy close to each other. Combining this along with (57) implies that for 7t and

B small enough and Ysp and Yo close enough we have that
F},T‘ (7-(/ bl) - FfT‘ (Tcl bl) >0

Now notice that if Yso = Ynp, then the above inequality implies that in any symmetric
equilibrium, b} (1) > bgl (7r). And so by continuity, this will be true for Ysg and Yo
close enough.

D Monetary economy model

We now show that having “large” local governments is crucial for the lack of desirability
of fiscal rules in our environment. To see this, we consider the case in which local govern-
ments are “small.” We show that when local governments are non-atomistic, there exits
an equilibrium outcome with fiscal rules that can improve upon the equilibrium outcome
without fiscal rules. The idea is that it is always ex-post optimal for the central govern-
ment to enforce the penalty for a measure zero local government that issues more debt
than what prescribed by the rule. The improvement is fragile because there also exists
an equilibrium in which rules are violated and not enforced ex-post. When local govern-
ments are large instead, then the logic of Proposition 1 and Proposition 2 holds and we
can have a unique equilibrium with over-borrowing relative to the case without rules.

To make this point, we have to modify the enviroment in the paper. This is because
with a continuum of countries, the equilibrium transfer rules will depend only on the
aggregate debt level in the North and South and not on the individual level of debt. Hence
the bailout transfers do not distort the decisions of the local governments. This result is
specific to our environment where transfers by the central government are lump-sum and
non-distortionary. Chari et al. (2016) and Aguiar et al. (2015) reach different conclusions
due to the assumption of distortionary transfers. We consider this extension next in the
context of a monetary economy. Of course, we could reach similar conclusions simply by
adding a utility cost T (T) of implementing a transfer of size T.

Consider a monetary version of the baseline model in which the monetary authority

(central government) chooses the inflation rate and the enforcement of the fiscal rule. The
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preferences of the local governments are

2

D B (Gi) — T (TTy)]

t=0

where u is strictly increasing, strictly concave and satisfies inada and 7 is weakly increas-
ing and convex. The budget constraint for the local government is
by

Git < Y=Y o5+ Qus1bits1 — M.

given some initial bjy = bg. The monetary authority chooses Tl; and the enforcement
of the fiscal rule to maximize an equally weighted sum of the local governments’ utility.
Instead of a no-bailout clause, we assume that the constitution contains a strict infla-
tion target, which we assume to be zero.!® As before, local governments believe that the
monetary authority is a commitment type with probability . We also assume that the
local governments can commit to repaying their debts and that there a continuum of risk-
neutral lenders who discount the future at a rate q. The no-arbitrage condition for the

lenders requires that
1

Qi (by,m) =q |t+ (1 —m) Mo
where as before by = {bj(};; and IT; is the equilibrium decision rule of the no-commitment
type monetary authority.

Notice that this environment features a free-rider problem that is different from our
baseline model. Each local government does not internalize the costs of debt accumu-
lation on other local governments through the price of debt. This is true independently
of whether local governments are non-atomistic or not. We first show that with non-
atomistic (measure zero) local governments, there exists {p > 0 and b such that for all 7,

fiscal rules can improve upon the outcome without fiscal rules.

Proposition 5. There exists \p > 0 and b such that for all 7t there exists an equilibrium outcome

with fiscal rules that can improve upon the equilibrium outcome without fiscal rules.

Proof. We will prove the statement for m = 0. A similar argument can be used for 7t > 0.
Consider the solution of the cooperative problem in which fiscal policy is chosen cooper-
atively. The problem solves

B
Wi (By) = max u (Y — ="+ Qi1 (Bey1) Begr | — T (Th) + PWerq (Best)
TT¢,Big1 Ty

13Other than for period 0, this is the Ramsey outcome with commitment.
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The solution to this problem satisfies

Bt Bt
Y —=—+ B ) — =1 (T
u ( i Qt+1Bis1 TT% (TT¢)
B 0 B oW, B
o <Y__t+Qt+1Bt+1> {QtHJr Q1 ( t+1)} _ 5 11 (Biy1) 60)
Ty Bis1 0Biy1
Moo t+2Dt42 Mo

Denote the solution to this problem as {B;°°?, B;°°F, TI;°°F, T17°°P, T15°°P, Q1°°P, Q5°°P .
Clearly the solution to this problem attains a higher value than the equilibrium outcome

when fiscal policy is chosen in a non-cooperative fashion where the equilibrium outcome
{B1, B, TTo, TT1, T2, Q1, Q2} solves

u’ (Y— 11‘31_2 + QlBl) Q1 =pu’ (Y— L} + Q232> 1 (61)

m m
w (VT Qaa) Qa =B (Y- 2 ) o ©)
" <Y—%+Q2Bz) E—%—%Bzg—gg—fﬁ <t
Qt = ﬂit' vt

Note that the Euler equations (61) and (62) differ from their analog in the cooperative
solution, (60), because measure zero local governments do not internalize the effect of
their debt issuances on the price of debt. Mechanically, the term %ﬁt“) < 0 is missing
from (61) and (62). The central authority can internalize such effect by imposing a rule

by < B{?°P. Since

P 0Qi+1 (BT

BcoopP
u’ <Y o ]—[Eoop + QEOOPBE-TEP) Qf[‘,oop > u’ <Y o ]—[Eoop + QEOOPB*‘E—(:—T}) ioop + Bcoop
t t t+1
BCOOp 1
t+1

o (v i+ Q25 )

t+1 t+1
each local government has an incentive to violate the rule if it anticipates that it won’t be
enforced next period or if the penalty is too low. Clearly, we can always find a sufficiently
severe penalty 1 so that the rule will be satisfied if a country anticipates enforcement. To
show that we can support the cooperative solution with rules we are left to show that it

is ex-post optimal for the central government to enforce the rule if one country deviates
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(assuming all other countries satisfies the rule). Of course, since an individual country is

measure zero, the government is willing to enforce the penalty. O

The key intuition for Proposition 5 is that with non-atomistic local governments, there
are no costs for the central government to enforce the penalty for a violation of the fiscal
rule by an individual local government that has measure zero. Hence, if one local govern-
ment expects that other local governments will respect the fiscal rule, it is optimal for it
to respect the rule as well and so there is an equilibrium in which fiscal rules can curb
indebtedness and where local governments internalize the free-rider problem. This result
is fragile: there is always an equilibrium where the rule is ignored and not enforced. In
particular, if a government expects the other governments to violate the rule, it will find
it optimal to violate the rule as well since it anticipates that the rule will not be enforced
ex-post. This type of multiplicity is similar to the one in Farhi and Tirole (2012) and Chari
and Kehoe (2015). Note that as in Proposition 2, the central government will not find it
optimal to enforce rules for 7t close to zero and 3 small enough.

Non-atomistic local governments are critical for the validity of Proposition 5. When
the local governments are large the forces emphasized in our baseline environment still
operate and we can prove the analog of Proposition 2 for this monetary economy. The in-
tuition is the same as before: if local governments violate the fiscal rule and the reputation
of the central government is low, ex-post the no-commitment type central government
will not enforce the fiscal rule because the reputational gains are small relative to the cost
of imposing the penalty for a violation. To simplify the argument, we consider a case in
which the monetary authority cannot inflate in period 1'* (or it is too costly to do so) and
I ={N,S}

Absent rules, since there is no decision by the central government in period 1, the
equilibrium outcome has no revelation of uncertainty. This is beneficial because such un-
certainty restrains debt issuance in period 1 and makes the path of indebtedness closer to
the cooperative solution. With binding rules, if the reputation of the central government
is sufficiently low, an equilibrium in pure strategies must have early revelation of uncer-
tainty because the central government does not have incentive to enforce the output cost
ex-post.

The next proposition is the analog of Proposition 2 confirming that the forces we em-
phasize in our baseline model extend to this monetary economy.

Proposition 6. For all \p > 0, there exist 7 and (3 small enough such that if fiscal rules are
binding then the no-commitment type central government does not enforce the fiscal constitution
in period 1.

4By doing so we do not have to check the global optimality condition when constructing equilibria and
the local optimality condition is enough.
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Proof. Without rules, A symmetric equilibrium outcome is {bij, biz, Q2, I12} such that

u' (Y4 qbig) = pu’ (Y —big + Qabin) — B {u’ (Y —bi1 + Q2bin) Qs bQ] S

db_ip Obyy
(63)
bip 1
u' (Y — by + Qab; { e Q2 }: mu (Y—bp)+p(1—m u'(Y— L )

(64)
where Q2 = q (7’( +(1—m) TS ) and the optimal inflation decision in the last period satis-
fies b,

Zu <Y——) 2 _ 21/ (TTy) (65)
T2

Along the equilibrium outcome, relative to the cooperative equilibrium in which fiscal
policy is chosen by the monetary authority, there is too much debt because of the free-
rider problem.!> Consider now imposing a fiscal rule, b; < by in period 1 so that debt
in period 2 is lower. We now check if such a rule is credible. Suppose that one country
follows the rule and borrows b and the other local government chooses by > b. The
central government/monetary authority enforces the rule if

W ((b,b1—¥),m) > W ((b,b1),0) (66)
where

W (b,m) =Y {u(Y—bi+ Q2 (b (b,7m) by (b, 7)) + W, (by (b, 7))}

i

with W, (by) = maxr, ) ; [u (Y — %—122) —T (ﬂz)} . If 7 is sufficiently close to zero then (66)
does not hold and so there cannot exist an equilibrium with late revelation of uncertainty.
Therefore, an equilibrium in pure strategies must have early revelation of uncertainty.
Since the fiscal rule constrains each local government to issue debt below what is indi-
vidually optimal, both local governments will issue debt above the rule for w low enough
and the equilibrium outcome {bﬂ, bip, b5, Qo2, ﬂz} solves

u' (Y+qby) = pru (Y —by =+ qb3) + B (1 — 1) u’ (Y — by + Qab2) (67)

0Q2 . 0b_i» (by,0)
—B(1—= Y — .
B(l—m)u (Y—by+ Q2b2) abiizblz b

I5Relative to the case with non-atomistic local governments, the free-rider problem with 2 local govern-
ment is smaller because each government internalize the effect of its debt issuances on the price of the debt
it issues but still it does not internalize the impact on the price of the other local government.
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0 1
WYy Qaba) |Qu e =B’ (Y- 12 ) - (68)

u (Y—=b; —P+qb3) q =Bu’ (Y —b5) (69)
with Q; = q]-[l2 and TT, given by (65). This is an equilibrium if it is optimal ex-post not to

enforce it one country deviates:

W ((b,b1),0) >W ((b,b1—),1) (70)

W ((5,b1),0) > W ((5, by — ), 1) 1)

for by > b. Using arguments similar to the one used in the proof of Proposition 2, if f is
sufficiently small then (71) holds and so there exists an equilibrium where rules are vio-
lated in period 0 and not enforced by the no-commitment central government in period
1. O
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