SPENDING-BIASED LEGISLATORS: DISCIPLINE THROUGH
DISAGREEMENT*

FACUNDO PIGUILLEM AND ALESSANDRO RIBONI

We study legislators who have a present bias for spending: they want to
increase current spending and procrastinate spending cuts. We show that dis-
agreement in legislatures can lead to policy persistence that attenuates the
temptation to overspend. Depending on the environment, legislators’ decisions
to be fiscally responsible may either complement or substitute other legislators’
decisions. When legislators have low discount factors, their actions are strategic
complements. Thus, changes of the political environment that induce fiscal re-
sponsibility are desirable as they generate a positive responsibility multiplier
and reduce spending. However, when the discount factor is high, the same
changes induce some legislators to free ride on others’ responsibility which
may lead to higher spending. JEL Codes: D72-H00.

I. INTRODUCTION

Political disagreement is ubiquitous and usually regarded as
harmful. In particular, the literature in political economy empha-
sizes that disagreement is associated with inefficient outcomes: it
makes governments myopic, leading to low public investment and
excessive debt.

We show instead that when politicians have a present-bias
temptation to overspend, disagreement in legislatures might be
welfare improving. Our result follows from the key role played by
the status quo in negotiations as the outside option in case of
disagreement. If legislators know that current decisions could
persist due to political gridlock, the threat that high spending
could continue helps impose discipline and makes them less
myopic.
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Azzimonti (2011). In Alesina and Drazen (1991) political conflict leads to delay of
efficient reforms. See also Besley and Coate (1998).
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We analyze a model in which all politicians have time-incon-
sistent preferences: they want high current spending and low
spending in the future, but when the future comes they are
tempted to postpone spending cuts. There is a continuum of pol-
iticians who differ with respect to the strength of their spending
bias. Some gain more than others when spending increases.
However, if there were a commitment technology, all legislators
would agree on lower future spending.

The spending bias is akin to the present bias temptation
in the hyperbolic discounting literature. In political settings
present-bias temptation typically arises when heterogeneous
preferences are aggregated, as in Jackson and Yariv (2012), or
when there is political turnover and politicians value spending
more when they are in office.? Alternatively, legislators’ spending
bias could reflect a similar bias in their constituents.

Institutions are key to dealing with politicians’ self-control
problems. To this end, we consider a model where legislators ne-
gotiate policies under two widespread institutional features.
First, spending is decided through legislative bargaining between
an agenda setter (e.g., the executive or committee chairs) and the
legislature. Second, the status quo is the default option in case of
disagreement. This assumption is appropriate for many budget
categories. For instance, mandatory spending, such as Social
Security, is determined by provisions enacted by law and spend-
ing continues unless a new law is approved.

Disagreement is endogenous in that whether it arises
depends on expectations. When disagreement is anticipated, the
least present-biased legislators have an incentive to favor low
spending to preserve it in case of future gridlock, while legislators
with higher temptation would vote for higher spending. The
expectation itself creates disagreement, which sustains a low-
spending equilibrium.

When, instead, unanimity is anticipated, legislators give in
to the temptation to overspend. On the one hand, if unanimous
support for high spending is expected, legislators know that low
spending today cannot stop policy makers from raising spending
in the future: high spending is thus a self-fulfilling equilibrium.
On the other hand, if unanimous support for low spending is ex-
pected, low spending will be chosen in the future regardless of the

2. For instance, see Alesina and Tabellini (1990) and Amador (2003).
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status quo, so legislators can spend today and free-ride on future
responsibility.

Our first contribution is a precise characterization of how
legislative bargaining enhances efficiency. We show that when
the default option in the bargaining process is exogenously
fixed, legislators cannot affect future outcomes through the
status quo, and thus they have no incentive to refrain from
high spending. Similarly, when a single decision maker chooses
the policy, the only equilibrium is one in which high spending is
always chosen. Intuitively, when power is concentrated in a
single individual, there is no gridlock to create policy persistence,
which makes the policy dictator short-sighted. Thus, in our set-
ting collective decision making is welfare improving because it
mitigates the time inconsistency problem faced by individuals.

The endogenous status quo leads to dynamic strategic inter-
actions. The current level of fiscal responsibility depends on ex-
pected future responsibility. The two can either be complements
or substitutes depending on the discount factor.

Our second contribution is a clear description of these stra-
tegic interactions. This allows us to determine under which con-
ditions changes in the environment are welfare improving. For
instance, when we exogenously add more fiscally responsible (less
tempted) legislators, we show that the other legislators could
become either more or less responsible. This indirect equilibrium
effect can then reinforce or attenuate the direct effect due to the
introduction of responsible legislators. In economies where poli-
ticians have a relatively high discount factor, such a change trig-
gers irresponsibility in other legislators. When the discount
factor is high enough, the majority is far-sighted and favors low
spending, so a further increase in fiscal responsibility would re-
inforce the majority view and thus reduces disagreement, which
leads to weaker incentives to maintain fiscal discipline.
Politicians are tempted to free-ride by indulging in current spend-
ing if they expect others to be responsible.

Conversely we find a strategic complementarity when politi-
cians’ discount factor is low. When some legislators exogenously
become more fiscally responsible, other legislators also become
more disciplined: there is a “responsibility multiplier.” When
the discount factor is low, the majority of legislators support
high spending. An increase in fiscal responsibility leads to a leg-
islature more evenly divided between fiscally responsible and ir-
responsible, which raises the probability of political deadlock and
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thus strengthens the incentive to keep spending low. This com-
plementarity can explain why economies may find themselves
trapped in a high-spending equilibrium.

Since economies where legislators have different discount
factors are characterized by different types of strategic interac-
tions, similar institutional changes can have very different
effects. A general lesson that we can draw from these results is
that there are no institutional changes that work well in all en-
vironments. Institutions that increase inefficient spending in
some economies may reduce it in others.

The remainder of this article proceeds as follows. In Section
II we review the literature, and in Section III present our basic
model. In Section IV, we analyze the importance of the endoge-
nous status quo assumption and weaken the legislature’s ability
to veto policy changes. In Section V, we modify the spending-bias
distribution in the legislature. We analyze legislative bargaining
under simple majority rule in Section VI, and in Section VII we
analyze an environment where the agenda setter’s power is per-
sistent. We conclude in Section VIII. For ease of exposition, all
proofs are in the Appendix.

II. LITERATURE REVIEW

This article is related to the literature on self-control problems
and commitment started by Strotz (1955) and Phelps and Pollak
(1968) and further developed by Laibson (1997). The literature was
motivated by laboratory experiments suggesting that individuals’
long-run preferences often conflict with their short-run behavior.

Commitment problems have been studied to explain
phenomena such as procrastination, drug addiction, and under-
saving (e.g., Akerlof 1991; Barro 1999). For instance, O’ Donoghue
and Rabin (1999b, 2001) find that when agents must perform an
activity that has immediate costs and delayed rewards, self-
control problems lead to procrastination. They show that being
overconfident about the possibility of overcoming the self-control
problem makes procrastination worse. O’Donoghue and Rabin
(1999a, 2003) analyze the problem of addiction as a game between
current and future “selves,” with strategic interactions similar to
those in our article. They show that the expectation of addictive
behavior leads to a pessimism effect, which exacerbates drug con-
sumption, and an incentive effect, which leads individuals to
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avoid consumption of addictive products to induce good behavior
in their future selves. Likewise, Gul and Pesendorfer (2007) show
that a prohibitive policy, by providing future commitment oppor-
tunities, may make it less costly to get addicted. Krusell and
Smith (2003) analyze a consumption-savings model and find
that when preferences are time-inconsistent, different expecta-
tions about future behavior lead to multiple equilibria.

Recent papers introduce self-control problems into political
economy models. In Bisin, Lizzeri, and Yariv (2011) and Lizzeri
and Yariv (2012), voters are time inconsistent and politicians may
exploit their biases to win the election. In some cases, govern-
ments completely undermine individuals’ ability to commit.
They compare the outcome under government intervention with
the laissez-faire equilibrium, where consumption and savings de-
cisions are decentralized.

Our work is also related to the recent literature on dynamic
models of legislative bargaining, which builds on the seminal
paper by Baron and Ferejohn (1989). Battaglini and Coate
(2007, 2008) analyze how policies respond to shocks in spending
needs in a model where debt is the only state variable. In
Battaglini, Nunnari, and Palfrey (2012) the dynamic linkage
across periods is given by the public good, which can be accumu-
lated over time. As in our model, various papers analyze legisla-
tive bargaining with an endogenous default option. Starting from
the contribution of Baron (1996), this literature has been growing
rapidly.® These papers focus on standard time consistent prefer-
ences and consider bargaining protocols where the outcome is
deterministic. From this point of view, our article contributes
methodologically to the dynamic bargaining literature.

A common result in the endogenous status quo literature is
that when legislators have concave preferences, the endogenous
status quo improves welfare by reducing policy variability. For
instance, Bowen, Chen, and Eraslan (2014) consider a model
where two parties must determine the allocation to a public good
and private transfers. They find that when the status quo level of
the public good is endogenous, parties can ensure against power
fluctuations. In this paper, decision makers have linear utility and

3. Recent contributions include Kalandrakis (2004), Riboni and Ruge-Murcia
(2008), Diermeier and Fong (2010), Duggan and Kalandrakis (2011), Zapal (2011),
Nunnari(2014), Bowen and Zahran (2012), Anesi and Seidmann (2012), and Baron
and Bowen (2013).
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the endogenous status quo is beneficial because it serves a disci-
plinary role. Riboni (2010) and Piguillem and Riboni (2013) also
argue that the endogenous status quo has a disciplinary role in the
context of a Barro-Gordon economy and a capital taxation model,
respectively. The bargaining protocol in Piguillem and Riboni
(2013) is similar to the one used here, but it is embedded in a
dynamic general equilibrium growth model and consequently
cannot be solved in closed form. In contrast, we provide a tractable
model that allows for a clear understanding of how public policies
vary with changes to the political and institutional environment.
Riboni and Ruge-Murcia (2008) and Dziuda and Loeper (2012)
assume that players’ preferences change over time stochastically.
In contrast to this article, they find that having an endogenous
status quo may be welfare decreasing as players sometimes fail
to reach an agreement when the status quo is Pareto dominated.

Halac and Yared (2014) study a benevolent government’s op-
timal debt policy when the government is present-biased toward
spending. The optimal fiscal rule solves the trade-off between the
value of commitment and the need to respond to spending shocks.
The mechanism behind their optimal contract is similar to ours. If
a government claims to have high spending needs, it is “pun-
ished” by relaxing the borrowing limit of future governments,
leading to more irresponsibility in the future. This suggests
that the welfare-enhancing mechanism that we describe may
extend to other settings.

III. THE MODEL

Time is discrete, infinite, and indexed by ¢. Let s; denote
the spending level approved by the legislature in period ¢. Let
s, €{s,5), with0 <s <s.%

For simplicity, we assume that the government’s budget is
balanced. This implies that there is a simple mapping between
taxation and spending: low spending translates into low taxes
and high spending translates into high taxes. We abstract from
debt to isolate the direct effect of the endogenous status quo. Our
model could be interpreted as the problem faced by legislators in

4. The assumption that the policy space includes only two alternatives is with-
out loss of generality. Results would not change if the policy space were the interval
because equilibrium indirect utilities will be linear in the current policy (see
Appendix A.2). As a result, policy makers’ choices will be at the corners.
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U.S. states where balanced budget requirements force govern-
ments to finance current spending with tax revenue.®

III.A. Preferences

There is a continuum of legislators, indexed by a; € [0, 1],
with cumulative distribution function F(a;). Throughout this ar-
ticle, legislators have dynamically inconsistent preferences on
spending.® Lifetime utility of legislator a; at time ¢ is

(1) Uie =aise — ) F'seij.

where B € (0, 1) is the discount factor. At time ¢+ 1 lifetime util-
ity becomes:

o
(2) Uitr1 = aiser1 — Zj:l B'sti1qj.

Current spending enters positively in equations (1) and (2),
while spending from the next period onward enters negatively.
In particular, the coefficient on s, 1 is equal to — when utility is
evaluated at ¢, but becomes a; when utility is evaluated at ¢ + 1.

Assuming that politicians like (dislike) current (future)
spending is a tractable way to induce the following preference
reversal. Under commitment, all legislators unanimously agree
on the path of spending (s, s, s, s, ...). In the absence of commit-
ment, policy makers would subsequently have an incentive to
revise the spending plan by selecting s and delaying spending
cuts. Higher a; implies a higher marginal benefit of deviating ex
post by selecting 5. The parameter a; measures the severity of the
time inconsistency problem of legislator ;. In Appendix A.1 we
provide a rationalization of the preferences (1).

III.B. Legislative Bargaining

Spending is decided sequentially through legislative bar-
gaining. Let g, denote the default option in case of disagreement.
The timing is:

(i) At each ¢t an agenda setter is chosen randomly from the
legislature.

5. Adding debt would introduce an additional linkage across periods. See
Persson and Svensson (1989), Alesina and Tabellini (1990), and Battaglini and
Coate (2008) for interesting implications.

6. Halac and Yared (2014) also assume that politicians have a bias for current
spending.
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(i1)) The agenda setter makes a take-it-or-leave-it proposal and
all legislators simultaneously cast a vote to either “accept”
or “reject” the proposal.

(iii) The proposal passes with probability equal to the measure
of legislators who accept it.

(iv) If the proposal is rejected, the default option g; is the
status quo policy s;_;. If the proposal is accepted, it be-
comes the spending level for the current period and the
default option for the next period: g;,1=s;.

(v) At time ¢+ 1, a new agenda setter is randomly drawn and
the bargaining unfolds as at time ¢, and so on, for all sub-
sequent periods.

In practice, the identity of the agenda setter varies depend-
ing on the institutional context (see Tsebelis 2002). In parliamen-
tary systems the government usually sets the agenda, whereas in
presidential systems the Congress sets the agenda (e.g., the
Speaker of the House, or the chairs of committees, such as the
Rules Committee in the U.S. House of Representatives).

Probabilistic acceptance captures the inherent uncertainty
in the actual legislative bargaining process. In point (iii) above,
the probability of acceptance increases linearly in the number of
legislators who favor the proposal. If we denote the measure of
legislators who accept the proposal by x € [0, 1], the proposal
passes with probability x. The proposal is accepted with certainty
only when all legislators prefer the proposal to the status quo, and
rejected with certainty when all legislators prefer the status quo.
Thus rejection may occur even if the majority of legislators favor
the proposal. In a typical legislature, this may happen when a
minority of legislators have the ability to delay or veto a bill.
Likewise, (iii) also implies that a proposal may pass (although
with smaller probability) when it is approved by a minority. In
practice this might result from vote trading or party discipline.’
Note, however, that this assumption is not essential for the re-
sults; see Section VI, where we assume that policy changes pass
by a simple majority rule.

In point (iv), the status quo, which coincides with the previ-
ous period’s spending level, is the default option in case of

7. For example, suppose that the policy stance of the majority party is decided
by the median legislator within the party. A policy change may then pass with the
support of 25% of the legislature.
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disagreement. As described by Tsebelis (2002, p. 8), this is a re-
alistic institutional feature in actual budget negotiations.®
Bowen, Chen, and Eraslan (2014) note that for “mandatory”
spending programs (including Social Security) the default
option is the status quo: such programs, in fact, continue unless
Congress passes legislation to change them. In Section IV.A, we
compare the equilibrium outcomes with an endogenous and fixed
status quo.

We emphasize that the thrust of our results remains when
we modify some features of the bargaining protocol. However, as
shown in Section IV, it is important to preserve two features: the
default option must be endogenous, and power cannot be concen-
trated into a legislator. In our model, the agenda setter has the
exclusive right to propose changes to the status quo but needs the
approval of the legislature to pass the proposal. Separation of
power creates the possibility of a status quo bias, which is key
to our equilibrium.’

II1.C. Markov-Perfect Equilibrium

We focus on pure-strategy Markov-perfect equilibria (MPE)
and rule out strategies contingent on payoff-irrelevant histories.
This approach, which is used by much of the applied literature on
dynamic games, has important advantages, including the sim-
plicity of Markov strategies and the possibility of obtaining shar-
per predictions (see Maskin and Tirole 2001). The status quo is
the only payoff-relevant state variable. We also focus on equilib-
ria in stage-undominated strategies (Baron and Kalai 1993)
where legislators vote “yes” to a proposal if their expected utility
from the status quo is not larger than their expected utility from
the proposal. This assumption, which is standard in the voting
literature, rules out uninteresting equilibria in which all players

8. For instance, the Treaty on the Functioning of the European Union states:
“Where no Council regulation determining a new financial framework has been
adopted by the end of the previous financial framework, the ceilings and other
provisions corresponding to the last year of that framework shall be extended
until such time as that act is adopted” (Para 4, Art 312, European Union 2010).

9. Having an agenda setter is not necessary to generate persistence. In the
Online Appendix we consider the case where no legislator has agenda-setting power
and decisions are passed by a supermajority rule. We show that in some cases there
are equilibria with low spending. We thank an anonymous referee for suggesting
this.
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accept a proposal they dislike because a single rejection would not
change the outcome.

In Sections IIT and IV, we assume that the spending bias is
uniformly distributed in the legislature:

AssumpTION 1. F(a;) = a; for all a; € [0, 1].

We also assume that the agenda setter is drawn from the
distribution of legislators:

AssumpTioN 2. The agenda setter’s identity is an i.i.d. random
variable with distribution function F(a;).

In Section V we relax both assumptions by allowing more
general distributions of legislators and different recognition prob-
abilities. In Section VII we study the consequences of persistent
agenda-setting power.

An MPE of the game is (i) a proposal rule specifying the pro-
posal made by an agenda setter of type a; for all status quo pol-
icies and (ii) a voting rule specifying the vote of legislator a; after
any proposal and for all status quo policies. Each legislator at any
point in time is modeled as a “separate” agent who chooses her
strategy to maximize her utility given the strategies of all other
players (including her future selves). All politicians can forecast
their own future time-inconsistent behavior. Moreover, legisla-
tors know that the current policy becomes the status quo in the
next legislative session. Since strategies are stationary, we
remove the time index from the notation.

1. Voting Strategy. As discussed already, we restrict legisla-
tors to use stage-undominated voting strategies. Then, legislator
a; votes “yes” to proposal s if and only if:

3) a;s + BEV(s) > a;q + BEV(q).

The left-hand side of equation (3) is the utility of implementing
the proposal plus the expected continuation utility of going to the
next period with s as the new status quo. The right-hand side is
the utility of maintaining the status quo policy ¢ plus the contin-
uation utility of going to the next period with the status quo.

2. Proposal Strategy. Since the policy space includes only two
alternatives, the agenda setter’s problem amounts to a simple
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comparison between the utilities of proposing a policy change or
not. Agenda setter a; prefers proposing s rather than keeping the
status quo when

[1 — Pr(s passes)][a;q + BEV(q)]
4) +Pr(s passes) [a;s + BEV(s)] > a;q + B EV(q).

The left-hand side of equation (4) is the payoff of proposing
a policy change; the right-hand side is the utility of proposing
the status quo, which is accepted by all legislators and thus
passes for sure. Notice that inequality (4) is satisfied when
condition (3) holds. Thus, the considerations affecting voting
and proposal decisions are identical. This greatly simplifies the
analysis.

3. Equilibrium Characterization. In any MPE legislators
follow cutoff strategies. Notice, in fact, that for a given MPE,
the continuation payoffs are identical for all legislators and the
spending bias is increasing in a;. Under the assumption that leg-
islators use stage-undominated strategies, from inequality (3) it
follows that there exists a unique threshold that separates the
legislators who favor high spending from those who favor low
spending. Namely, there exists a voting cutoff! < [0, 1] and a pro-
posal cutoff é € [0, 1] with the following properties. Legislators of
type a; > [ accept spending increases (and refuse spending cuts),
whereas those with a; <[ accept spending cuts (and refuse spend-
ing increases). Similarly, agenda setters of type a; < é propose
low spending and those of type a; > ¢ propose high spending.
By Assumptions 1 and 2, the shares of fiscally responsible
voting legislators and agenda setters are F(I) =/ and F(é) = ¢,
respectively.

One important feature of the equilibrium is that cutoffs do
not depend on the status quo. To see this, note from equation (3)
that legislators who accept a spending increase when the status
quo is s also reject a spending cut when the status quo is 5. Since
voting strategies do not depend on ¢, the executive does not con-
dition her proposal on g. It is important to stress that while equi-
librium cutoffs do not depend on ¢, the possibility of gridlock
makes the value functions depend on the status quo.

The probability that the legislature approves spending j
given an initial status quo i is denoted by p,;. In any cutoff
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MPE, equilibrium spending levels follow a Markov chain with
transition probability matrix

) P—[p“ p§1_[é+(1—é)i (1—é)(1—f)}
Pss Pw fe  ea-DH+1-¢]

It is instructive to compute, for instance, the probability that
a low status quo is maintained. The first term of p,, is the prob-
ability that a fiscally responsible agenda setter is recognized and
proposes s. Since the status quo is also s, low spending is main-
tained for sure. The second term of p,, is the probability that a
fiscally irresponsible legislator becomes agenda setter multiplied
by the probability that her proposal to increase spending is
rejected. A spending cut, which happens with probability ps,,
requires instead that low spending is proposed (an event
occurring with probability ¢) and that the proposal is accepted
(an independent event occurring with probability D).

Notice that the bargaining procedure introduces a status quo
bias. In particular, p,; > ps, and p5; > pys: going to the next period
with a low (high) status quo raises the probability that s (s) will be
implemented. The increase in policy persistence gives legislators
the incentive to keep current spending low in spite of their
temptation.

Using equation (3), we obtain that legislator of type a; accepts
a spending cut (and rejects a spending increase) if the current
gain from spending is smaller than the net gain of going to the
next period with a low status quo spending level:

(6) a; (s —s) < BIEV(s) — EV(s)).

Expected continuation utilities satisfy:

(7) EV(s) =pgyl—s + BEV(s)] + (1 — py)[—s + BEV(S)].

(8)  EV(s) =pss[—s + BEV(s)] + (1 — p5s)[—s + BEV(S)].
Using equations (7) and (8), condition (6) can be rewritten as

(9) @i (5 —5) < By — Pss)E — 8) + B2 (pgs — P5s)IEV(s) — EV(S)].
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After repeatedly substituting equations (7) and (8) into the above
trade-off condition, we obtain

(10) a5 —5) <G —8)BPy —Pss) Y, o B (Pss —Pss)-
From equation (5) we see that
(11) Dss — Pss =D — Pz = (1= 1)é +1(1 - é).

Expression (11) is the probability of legislative gridlock due to
disagreement between the legislature and the agenda setter. In
fact, (1 — 1)é is the probability that a spending cut is proposed and
rejected, and /(1 — é) is the probability that a spending increase is
proposed and rejected.

Using equation (11), condition (10) can be rewritten as:

1—=0é+11-2é)
1-B[(1-Dé+i1-é)

(12) ai<p

Equation (12) shows the key mechanism generating and shaping
equilibria in this setting: every legislator compares her tempta-
tion with the long-run cost induced by disagreement.

Since agenda setters and voting legislators face the same
trade-off, in equilibrium we have é =[. Therefore, the equilib-
rium cutoff solves:

21— DI

13 [=p— 227
13 ﬁl—ﬂ%l—bl

In Figures I and II we represent the current cutoff rule used
by policy makers on the vertical axis, and the expected cutoff used
in the future on the horizontal axis. The equilibrium cutoff cor-
responds to the intersection of the right-hand side of equation (13)
with the 45-degree line. Figures I and II analyze the case of 8 < %
and B > 1, respectively.

Notice that the right-hand side of equation (13) is zero when the
expected share of fiscally responsible legislators is either 0 or 1, that
is, when there is full agreement for either high or low spending.

The right-hand side of equation (13) is strictly positive only
when future disagreement is expected and reaches its maximum
value at 1. This is because when [ =1 the legislature is equally
split in two groups with opposite views, the disagreement is
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Equilibrium Cutoffs; g <1

maximum, and consequently, current spending is more likely to
persist.

ProposiTionN 1. Suppose that Assumptions 1 and 2 hold.
For any B € (0, 1) there exists a MPE where all players use

the cutoffs é = = 0 and where 5 is implemented with prob-
ability one at all times.
For any B € (%, 1) there also exists an interior equilibrium,

with cutoff
J2B—-1
V2B

where s is implemented with strictly positive probability.

(14) 6=1=

Proposition 1 states that for any g € (0, 1) there exists an
equilibrium in which high spending is unanimously chosen
(point B in Figures I and II). If unanimity favoring high spending
is expected, a low status quo cannot prevent future legislators
from choosing high spending. As a result, there are no incentives
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Equilibria Cutoffs; g > %

to choose current low spending. Being irresponsible is a self-
fulfilling equilibrium: all legislators, even those with an infinites-
imal bias, find it profitable to propose and accept s.

However, when 8 > %there is another equilibrium (point A in
Figure II) where low spending is proposed and accepted with a
strictly positive probability. The second equilibrium is driven by
the anticipation of future disagreement. When disagreement is
expected, the least present-biased legislators have an incentive to
favor low spending to secure it as a future policy in case of dis-
agreement. Legislators with high bias instead favor high spend-
ing, which creates disagreement and sustains the equilibrium.°

Note that equation (14) is strictly lower than 1. If there were
unanimity for low spending, it would not be costly to go to the

10. Our equilibrium construction requires an infinite horizon. If there were a
termination date, in the final period there would be unanimity for high spending
and consequently no incentive to keep spending low in the penultimate period.
Proceeding backward, high spending would be chosen at all ¢.
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next period with a high status quo policy, so current legislators
would have an incentive to free-ride on future responsibility.

Given the multiplicity of equilibria, one may wonder whether
all legislators who find themselves in equilibrium B would benefit
from moving to equilibrium A. We compare the payoff associated
to B with the (interim) utility of switching to A, and show that the
two equilibria can be Pareto ranked.

ProposiTion 2. (Welfare) Suppose that 8 € (%, 1) so that multiple
equilibria exist. For all legislators a; € [0, 1] the high spend-
ing equilibrium is Pareto dominated.

Not surprisingly, the legislator’s welfare gain from moving to
equilibrium A is decreasing in her bias. We show in the Appendix
that if the legislature included politicians with very high bias (larger
than 1), the welfare gain could be negative for those legislators.

Next, we derive the stationary distribution 7;, i € {s, s}, such
that ¥;cs 5 7ipij = 7; for all j € {s, 5}. The unconditional probabil-
ity of observing high spending is

Dss
(15) g =——.
° Dss +p§§
Using equations (5) and (15) and the results of Proposition 1, in
Figure IIT we show how 75 varies with S. In case of multiple equi-
libria, we pick the best-case scenario (the lowest probability cor-
responding to each g).!! Thus,

(17\/2/3771>2

V2B 1

o e
1 ﬂs%

Figure III shows that when B is smaller than %, an increase of
B does not have an effect on spending. The discount factor starts
reducing spending when B crosses the % threshold. Moreover, the
model exhibits a “diminishing returns” property: the marginal
effect of higher g decreases in absolute value as 8 increases.
The intuition for this property is discussed next.

11. Analyzing the worst-case scenario (i.e., the equilibrium where all legislators
are irresponsible) would not be interesting since equilibrium B is not affected by
changes of parameters and/or institutions.
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III.D. Complementarity and Substitutability

In this section, we analyze how the discount factor affects
equilibrium spending. We rewrite the equilibrium condition (13) as

17 [=Tdp.

Suppose that Be[},1) and consider a variation of g in the
neighborhood of the interior equilibrium. Knowing from equation
(14) that [ is a function of B, differentiating equation (17) we
obtain

di 1
1 — =Tp——.
(18) ap= 1r1oT,
Since 75 > 0 and 7; < 1 (see Appendix A.4), an increase in the
discount factor has a positive effect on the equilibrium cutoff. As
shown in Figure III, the magnitude of this effect depends on g.
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Proposition 3 states that for values of 8 between 1 and 2, comple-
mentarities are at work. In this case, one can show that
0 < 7; <1 and the total effect is higher than the partial effect:

dl
ap

For values of the discount factor higher than %, we have instead
that 7; < 0. In this case, the total effect is lower than the partial

effect: 45 < 74.

> T 4. The quantity 1+T, represents a (local) multiplier effect.

di
dp
ProrosiTion 3. The interior cutoff is increasing in B. For all

B e [% ,%) the game exhibits strategic complementarities and

a multiplier effect. For all 8 € (2, 1) the game exhibits strate-
gic substitutabilities.

Suppose first that g € [% ,%) and consider a small increase in
the discount factor (see Figure IV). When taking legislators’
future actions as given, the cutoff moves from C to C'. However,
the equilibrium response exceeds the partial response, as C” is
greater than C’. To understand this, note that at the interior
cutoff C, the large majority of legislators are in favor of high
spending, making disagreement in the legislature relatively un-
likely. Increasing g induces more fiscal responsibility and makes
the legislature more equally divided, leading to more status quo
bias and, consequently, to stronger incentives to keep spending
low. Current and future fiscal responsibility are complements;
there is a “responsibility multiplier.”

Suppose instead that g > % When the discount factor in-
creases, the partial response taking the action of others as
given (from D to D’) exceeds the equilibrium response (see
Figure V). When B € [%, 1) the majority of legislators favor low
spending. When B increases, even more politicians become fiscal
responsible and disagreement among legislators is reduced. This
leads to lower policy persistence, which weakens the incentive to
keep spending low. At high levels of 8, current and future fiscal
responsibility are then strategic substitutes.

IV. BREAKING THE DYNAMIC LINKAGE

In this section, we analyze two modifications of the bargain-
ing protocol that weaken the dynamic linkage across periods.
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Strategic Complementarity

These modifications will reduce the legislators’ incentives to
choose low spending.

IV.A. Exogenous versus Endogenous Status Quo

A key element of the bargaining protocol discussed in Section
III.B is the endogeneity of the default option. As discussed in
Bowen, Chen, and Eraslan (2014), this assumption is appropriate
for many spending categories. For instance, mandatory spending,
which includes Social Security programs, is defined by provisions
enacted by law and spending continues in the future unless a new
law is approved.

To appreciate the role of the “endogenous status quo”
assumption, suppose that when a proposal is rejected, with prob-
ability 6 € [0, 1] the outside option is endogenous, g; = s;_1, and
with probability 1 — 6 the default option is exogenously given,
q: = sq. We denote the fixed default option by s; € {s, 5}. The set-
ting analyzed in Section III is a special case of the one analyzed
here when 6=1.
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Strategic Substitutability

Following the same steps as in Section III.C (see Appendix
A.5) we obtain that the equilibrium cutoff(s) are given by the
root(s) of the following equation:

2[(1—1)
1-0p21 — )

o~

(19) = 0p

Condition (19) is identical to condition (13) after interpreting 6
as “modified” discount factor. In other words, a fixed status quo is
equivalent to a reduction of the discount factor. The following
proposition follows from equation (19).

ProposiTionN 4. Spending is higher with a fixed status quo than
with an endogenous status quo. For any exogenous default
option sz, when 6 < % high spending is always chosen for all

Be(0,1).

A fixed default option breaks the dynamic linkage across pe-
riods. As a result, legislators cannot influence future policy

GTOZ ‘ST Ae|A Uo eIl p eoUeg e /Bio'sfeuinolpiosxoa by :dny wouy pspeojumoq


http://qje.oxfordjournals.org/

SPENDING-BIASED LEGISLATORS 921

outcomes, so there are weaker gains of choosing low spending.
Interestingly, the result of Proposition 4 holds regardless
of which spending level is selected as fixed default option.
This implies that choosing low spending as the fixed default
option would not increase the probability that low spending is
selected.

IV.B. Policy Dictator

So far we have assumed that the agenda setter’s proposal
needs to be approved by the legislature. In practice, however,
the legislature sometimes “rubber-stamps” the bills proposed by
the executive. Let us suppose that with probability 1 — ¢ the pro-
posal is automatically implemented; ¢=1 is the case in Section
II1.B, while ¢ =0 means that the agenda setter’s proposal is auto-
matically accepted.

Note that a low ¢ may capture the fact that the agenda setter
and the decisive voter in the legislature belong to the same party.
One could argue that to some extent in parliamentary democra-
cies (where the executive is an expression of the majority) ¢ is
lower than in presidential democracies (where divided govern-
ments often occur).

ProposiTioN 5. Automatic acceptance of proposals increases
spending. When ¢ < %, high spending is chosen at all times
for all g € (0, 1).

When ¢ is low, agenda setters are not much constrained, so
that legislative gridlock rarely occurs. Low ¢ is equivalent to
breaking the dynamic link between current and future decisions.
The next corollary follows directly from Proposition 5.

CoroLLARY 1. When the agenda setter is a policy dictator (£=0)
high spending is always chosen for all g € (0, 1).

A legislator who is fully in control of policy decisions would
face severe self-control problems and choose high spending in all
periods. When instead decisions are negotiated in a legislature,
there exists an equilibrium where low spending is chosen with
strictly positive probability. Recalling the welfare result of
Proposition 2, this suggests that policy makers might prefer to
delegate policy making to a legislature.
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V. DISTRIBUTIONAL CHANGES

In this section, we consider a more general distribution of the
spending bias in the legislature and allow for different recogni-
tion probabilities. These distributional changes could reflect a
change of preferences or be the result of institutional reforms
that modify the way legislators and agenda setters are elected.

V.A. Changing the Median

This section relaxes Assumption 1 but maintains
Assumption 2. To keep the analysis tractable, we choose the fol-
lowing specification:

AssumpTioN 3. Let ¢ € (—1, 1). Suppose the spending-bias in the
legislature is distributed according to the following c.d.f.:

0 for a; <0
1—¢)a;
(20) Fla;) = % for 0 <a; <1.
1 for a; > 1

Notice from equation (20) that F(0)=0, F(1) =1 for all
¢ € (—1,1), and F'(x) > O for all x. Moreover, F' is strictly convex
when 0 < ¢ < 1 and strictly concave when ¢ < 0. When ¢ = 0 we
obtain the uniform cumulative distribution analyzed in Section
III. The median a,, of distribution (20) is

(21) A = F‘1<1> _ 1

2 2—¢’

Increasing ¢ raises the median spending bias and amounts to a
shift of the distribution in the sense of first-order stochastic
dominance.

We show that when we increase ¢ equilibrium spending is
affected in two ways. First, there is a direct effect: keeping legis-
lators’ strategies fixed, since more legislators have a higher
spending bias when ¢ increases, spending tends to increase.
Second, the parameter ¢ affects legislators’ incentives and thus
changes the equilibrium cutoff.

Under Assumptions 2 and 3, the voting and proposal cutoffs

still coincide, [=é. Moreover, the probability of legislative grid-
lock is 2F(1)[1 — F(()], which is lower than 1 for all l.
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When the discount factor is sufficiently high there exists an
interior MPE with cutoff:

&+ —2’3;;78

1+8 /2557;_5

Given [, , we let v denote the share of fiscally responsible legisla-
tors: v = F(l). Using equations (20) and (22), we obtain

1 26—1—¢
(23) U—(1+8)<8+ T)

(22) e=1[=

It can be shown that [ is decreasing in ¢ when p is relatively low
and increasing in ¢ when g is relatively high. The intuition
for this result is similar to the intuition in Section III.D. When
B is small, there are strategic complementarities. Since the ma-
jority of legislators are in favor of high spending, an exogenous
increase of fiscal irresponsibility (higher ¢) decreases the equilib-
rium level of disagreement and gives weaker incentives to be fis-
cally responsible. As a result, [ decreases with ¢, implying that
some of the legislators who were fiscally responsible with lower &
now favor high spending. In this case, the equilibrium effect re-
inforces the direct effect and expected spending necessarily
increases.

Instead, when B is large, strategic substitutabilities are in
play. Since the majority of legislators are in favor of low spending,
raising ¢ increases the disagreement and thus provides more in-
centive for some legislators to behave responsibly. For high
values of the discount factor, / increases with ¢ and, consequently,
the equilibrium effect attenuates the direct effect. Proposition 6
summarizes how equations (22) and (23) are affected by &:'2

ProposiTioN 6. Suppose that Assumptions 2 and 3 hold. Consider
the MPE characterized by equations (22) and (23). The equi-
librium cutoff/ is decreasing in ¢ when g is low and increas-
ing in ¢ when g is high. Finally, the measure of fiscally
responsible legislators v is decreasing in «.

12. Proposition 6 focuses attention on the “best” equilibrium. In Appendix VII
we show that under Assumption 3, we may have two interior equilibria.
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Proposition 6 shows that the equilibrium effect cannot com-
pletely ‘offsgt the direct effect: 3—2 < 0, implying that spending is
increasing in &.

V.B. Different Distributions for Agenda Setters and Legislators

In this section we relax Assumption 2, allowing for the pos-
sibility that the identity of the agenda setter is drawn from a
different distribution than the legislators’ distribution. This is
realistic in many instances. In practice, agenda setters (e.g., ex-
ecutives and committee chairs) are selected according to proce-
dures that differ from those to elect the legislature.

When Assumption 2 is relaxed, increasing the median spend-
ing bias in the legislature might have a strong disciplinary effect.
In contrast to Section V.A, expected spending may go down as a
result. For tractability, we assume what follows:

AssumpTioN 4. The identity of the agenda setter is uniformly dis-
tributed over [0,1]. The spending bias in the legislature is
distributed according to equation (20).

Suppose that ¢ is initially 0 and consider an increase in e¢.
Under Assumption 4, the change implies that the spending bias of
the median legislator increases, but recognition probabilities are
unaffected. As a result, the distance in preference terms between
the median legislator and the expected agenda setter increases.
Therefore, a higher ¢ raises the extent of disagreement in the
political system and makes legislative gridlock more likely. In
contrast to the previous sections, the probability of political grid-
lock is not bounded above by 1.

As in Section V.A, raising ¢ has a direct effect on spending.
Keeping legislators’ strategies fixed, when ¢ increases, more
voting legislators favor high spending. Therefore, spending cuts
are more likely to be rejected and spending increases are more
likely to be accepted. The direct effect unambiguously increases
the probability of observing high spending. There is also an effect
on equilibrium strategies. Since status quo bias is more likely,
some of the agenda setters who were fiscally irresponsible when
¢ =0 now favor low spending. This disciplinary effect arises when
B is sufficiently high and strategic substitutability is at work.

We compute the stationary probability of observing high
spending and analyze how it varies with ¢. The total effect on
75 is given by the sum of the direct and equilibrium channels.
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When B is small both channels predict that a higher ¢ increases
spending. As shown in Figure VI, in economies where §is small, it
is not desirable to add legislators with a strong spending bias
since this aggravates self-control problems and considerably in-
creases spending. However, when B is high, the two channels
have opposite effects on spending. Remarkably, in economies
with high B, a significant increase of ¢ has little effect on .
When B is close to 1, it may actually reduce spending. We
obtain this result because there is a sizeable disciplinary effect,
which overcomes the direct effect.

In this section, we have shown that institutions which give
considerable veto power to legislators with a strong temptation to
spend may lead to more discipline in the remaining legislators.
This result goes against the common wisdom from models without
bargaining (e.g., Rogoff 1985) that giving more power to individ-
uals with less severe self-control problems is always preferable.'?

V.C. Homogeneous Legislature

Suppose that legislators have a common spending bias a. As
before, there exists an equilibrium in which all legislators choose
high spending. However, under some conditions it is possible to
construct an equilibrium where identical legislators follow differ-
ent strategies: some favor high spending, whereas others favor
low spending. This separation generates the necessary disagree-
ment that sustains the equilibrium. The measure of legislators
that favor low spending, denoted by v, solves:

_ B2v(1—-v)

T 1-p20(1 —v)’

In the posited equilibrium, all legislators are indifferent between
high and low spending.

To solve for v, we analyze two cases. First, suppose that the

common bias is sufficiently small: ¢ < % In this case, equation
(24) has two solutions

(25) , -1, V(A +a)—20)
27 2/l +a)

(24)

13. Ifit were possible to delegate full decision-making power to legislators with-
out self-control problems, this would be optimal. This option, however, is not always
viable.

GTOZ ‘ST Ae|A Uo eIl p eoUeg e /Bio'sfeuinolpiosxoa by :dny wouy pspeojumoq


http://qje.oxfordjournals.org/

926 QUARTERLY JOURNAL OF ECONOMICS

09

0.8

0.7

—e— =0
-~ —e05
€=0.85

0.5

0.4}

prob. of high spending

0.2

0.1p

0 1 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

p

Ficure VI
Unconditional probability of s

Second, suppose a > % In this case, equation (24) has no so-
lution and the only equilibrium is the one with high spending. For
instance, when the common bias is % a discount factor of at least %
is needed to observe low spending with positive probability.'*

This section illustrates that disagreement (and not prefer-
ence heterogeneity per se) is necessary to sustain an equilibrium
with low spending. Disagreement is self-fulfilling and can be
obtained, at least theoretically, in a model with homogeneous
legislators. In practice, however, the described equilibrium con-
struction could be difficult to achieve for at least two reasons.
First, it requires identical legislators to coordinate on different
strategies. Second, in such an equilibrium all legislators are
indifferent between high spending and low spending. Instead,

14. Note that with a heterogenous legislature, as in Section II1.C, with a mean
spending bias equal to %, low spending is sometimes implemented for g < %
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in the MPE of Proposition 1, legislators have a strict incentive to
follow the equilibrium.

VI. SIMPLE MAJORITY

In this section, we show that the thrust of our results would
not change in a model with a simple majority voting rule. Under
majority rule, the legislator with the median bias is decisive in
the sense that a policy change passes if and only if the median
accepts it. In each legislative session, there are therefore two
pivotal legislators: the random agenda setter and the median.
In Proposition 7, we show that disagreement between these two
players might create political gridlock which sustains an equilib-
rium with low spending. This is the same intuition driving the
results in the benchmark model, with the only difference being
that under probabilistic acceptance the decisive legislator is also
random.

ProposiTiON 7. Suppose that policy changes pass by simple-ma-
jority rule. Assumptions 1 and 2 hold: the median a,, is lo-
cated at 3.

(i) If B > 2 there exists a MPE in which the median always
rejects spending increases and accepts spending cuts. In
this equilibrium, regardless of the initial status quo the
economy reaches an absorbing state of low spending.

(ii) If B < 2 in all MPE the median always accepts spending
increases and rejects spending cuts. Regardless of the
initial status quo the economy reaches an absorbing
state of high spending.

Proposition 7 states that under simple majority rule spend-
ing eventually settles at the spending level favored by the
median. In a sense, the median-voter theorem holds in the long
run. The steady-state spending level depends on the discount
factor. When B < % most legislators (including the median) sup-
port high spending and the economy eventually settles into a high
spending equilibrium. In this case, neither the median nor most
agenda setters are sufficiently forward-looking to internalize the
long-run cost of persistent high spending. When 8> %, there
exists an equilibrium in which the median is fiscally responsible.
As soon as low spending is proposed, it is accepted by the median
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and becomes an absorbing state. The median is responsible be-
cause she realizes that favoring high spending could make it per-
sist in case an agenda setter with severe spending bias is selected
in the next period.

VII. PERSISTENT AGENDA SETTING POWER

We now assume that agenda-setting power is persistent over
time. Suppose that with probability p the agenda setter at ¢ is also
recognized at ¢ + 1. With probability 1 — p a new agenda setter is
selected. The case analyzed before corresponds to p=0; p=1 is
equivalent to a fixed agenda setter. A positive p captures the ob-
served incumbency advantage of executive and legislative agenda
setters. In practice, p depends on various constitutional provi-
sions (e.g., term length and limits) and other factors (such as
fund-raising advantages and franking privilege) affecting the
strength of the incumbency advantage.'®

When p> 0 the analysis is considerably more complex be-
cause the agenda setter’s type is an additional state variable:
strategies potentially depend on the identity of the agenda
setter. For instance, a legislator may vote for a spending increase
proposed by an agenda setter with a low spending bias, but not
when the same increase is proposed by an agenda setter with a
high bias. Throughout this section, we keep the assumption
that legislators’ bias and recognition probabilities are uniformly
distributed over the unit interval. Let V(s, a) denote the contin-
uation value function when the status quo is s and next period’s
agenda setter is of type a. Agenda setter a; favors s over s if and
only if

a;s + BlpV(s.a;) + (1 — pE;V(s, a))] > a;s
(26) + BV (s,a;) + (1 — p)E;V(s, a))].

Expression (26) makes clear that p affects equilibrium behavior
by changing expectations about the next agenda setter’s bias.
When p=0, next period’s proposer will have an expected bias

15. Clearly, p also depends on voters’ electoral decisions, which are not modeled
here. In future research, it would be desirable (but difficult) to model the electoral
stage. Turnover is treated as endogenous in political agency models (see Barro
1973; Ferejohn 1986; and more recently, Acemoglu, Golosov, and Tsyvinski 2008;
Yared 2010; Ales, Maziero, and Yared 2014).
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equal to the average bias in the legislature. Conversely, when
there is persistence, the next agenda setter is expected to have
a spending bias that is close to the one of the current proposer.
Due to strategic interdependence, different expectations alter
current incentives.

In Appendix A.9 we show that there exists a cutoff, ¢, that
separates fiscally responsible and fiscally irresponsible agenda

setters. Moreover, there are two cutoffs 1} 1 and lAH which denote

the measure of fiscally responsible voting legislators when the

current agenda setter is below and above ¢, respectively.
Cutoffs ¢, Iy, and [, satisfy the following three conditions.

First, given [, g and ] L, for all agenda setters a < é it must be true
that

[-1+8(1—p)A] " (1-p)
1= ppl—ly) P

— ). For all agenda setters a > ¢ it must

A <0,

Q1) fula:ly) =2+ 11y
Bp

where A =
be that

[F1+A0—pAl A =p)
1—,3,01}1 P

Second, given é and 1} u, the probability that a spending cut
is accepted when the current agenda setter is below ¢ is equal

©28)  fulaily) =2 +iy A>0.
Bp

to [, 1 and solves fL(fL; lAL) = 0. Finally, given é and [, L, the proba-
bility that a spending increase is accepted when the current

agenda setter is above ¢ is equal to 1 —fH, where fH solves
falm;lg)=0.

As we show in detail in Appendix A.9, there are multiple
configurations of cutoffs that satisfy the foregoing conditions,
and most of them cannot be found in closed form. For this
reason, this section focuses on the case of a fixed agenda
setter.'® When p =1 the analysis is particularly tractable because
the term A drops from equations (27) and (28), which allows for
explicit solutions. Proposition 8 states that spending in the long
run depends on whether the fixed agenda setter is below or above
a given cutoff.

16. In related work, Diermeier and Fong (2011) also focus on this specific case.
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ProposiTion 8. Let p=1. Assumptions 1 holds and recognition
probabilities are uniformly distributed. Let a, denote the
type of the fixed agenda setter.

(1) If as > o, where

1
(29) az2—ﬁ(,/4ﬂ2+1—1),

in all MPE we have that ag proposes s in all periods.
Regardless of the initial status quo, the economy reaches
an absorbing state of high spending.

(i1) If ag < a, there exists a MPE in which a, proposes s in
all periods. In this equilibrium, regardless of the initial
status quo, the economy reaches an absorbing state of
low spending.

When p=1, we compute the unconditional probability of high
spending, m5, as follows. In case of multiple equilibria, as before
we pick the lowest equilibrium probability corresponding to each
B. It is immediate that when there is full persistence, 75 is simply
the probability that the fixed executive has a bias above the cutoff
a. Since the fixed agenda setter is drawn from a uniform distri-
bution over the unit interval, 75 is equal to 1 — a.

Figure VII illustrates that spending is lower when p=0 and 8
is sufficiently large, while if 8 is sufficiently small full persistence
is preferable. To understand this result, suppose that g < % and
consider an agenda setter with a small preference parameter
(below cutoff ). With fully persistent agenda-setting power we
know from Proposition 8 that there exists a MPE in which the
fixed agenda setter makes fiscally responsible decisions.
Conversely, given that g8 < %, Proposition 1 establishes that in
all MPE the same agenda setter would choose high spending
when she expects to be replaced.

The intuition behind this result is that when recognition
probabilities are i.i.d., the current agenda setter expects to be
followed by an agenda setter who is randomly drawn from the
legislators’ distribution. If B is low, this implies that future
agenda setters are expected to have a strong incentive to propose
high spending. The current agenda setter foresees future agree-
ment in favor of high spending and, recalling that strategic com-
plementarities operate when g is low, she is discouraged from
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prob. high spending

02f ~.

B

Ficure VII
Persistent Agenda Setting and Spending

being responsible. This occurs even if the current proposer has an
infinitesimally small spending bias. When instead p=1, an
agenda setter with a small spending bias expects to be “replaced”
by an agenda setter with an equally low bias. This expectation,
coupled with the threat of an irresponsible legislature, raises the
extent of future disagreement and thus gives a stronger incentive
to keep spending low. Since « is strictly positive for any g, this
explains why no agenda-setting turnover is ex ante more desir-
able than maximum turnover for sufficiently small .

When § is larger than %, spending without persistence drops
rapidly due to the responsibility multiplier discussed in the pre-
vious sections. With a fixed agenda setter such strategic comple-
mentarities do not arise and the probability of high spending
decreases more slowly. After the discount factor crosses the %
threshold, we have that spending with p=0 falls below that ob-
tained when p=1.

As mentioned before, the intermediate case p € (0, 1) is consid-
erably more difficult to analyze. In the Online Appendix, we char-
acterize an equilibrium that converges to the one analyzed in
Section III.C when p— 0 and to the equilibrium characterized in
Proposition 8 when p — 1. We show that results are quantitatively
similar: the equilibrium unconditional probability of high spending
lies between the dashed and continuous line in Figure VII.
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VIII. CONCLUSIONS

Politicians often have the incentive to shift spending toward
the current period rather than taking a comprehensive intertem-
poral view. To capture this, we consider a legislature where pol-
iticians have self-control problems: they are tempted to increase
spending and procrastinate spending cuts. We find that when
policies are decided through legislative bargaining, disagreement
among legislators induces policy persistence that reduces the
temptation to raise current spending.

A general lesson of this article is that institutions matter, but
that their effects are heterogeneous and depend crucially on the
strategic interactions in the system. We find that economies where
politicians have a low discount factor may be trapped in an equi-
librium with high spending. To improve outcomes, it would be de-
sirable to introduce institutional changes that exogenously induce
some degree of fiscal responsibility. Due to strategic complemen-
tarity, such changes can trigger even more responsibility in other
legislators and generate a virtuous circle, leading to lower ineffi-
cient spending. Conversely, when the politicians’ discount factor is
sufficiently high, strategic substitutability is at work: institutional
changes that induce some legislators to be fiscally responsible
would trigger irresponsibility in others. In such economies, we
find that institutions that give considerable power to legislators
with a strong temptation to spend lead to more discipline in the
remaining legislators and may reduce inefficient spending.

APPENDIX
A.1. A Rationalization of the Preferences

Consider an economy populated by a continuum of consu-
mers and politicians, both of measure 1. Consumers do not
make any decision: their income is exogenous and equal to 1 at
all ¢. Consumption at time ¢ is equal to disposable income, 1—s;.
We let U, ; denote the consumers’ intertemporal utility at ¢:

(30) Uet =)o Feli)(1 = 5049,

where 0 < F.(j) <1 is the consumers’ discount function, with
F.(0) =1 and F. decreasing in j. Note from equation (30) that
for consumers public spending is wasteful.
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Instead, we assume that politicians derive positive utility
from spending. This may occur because they capture part of the
spending revenue or because they are able to use it for pet pro-
jects. Although to different degrees, politicians also care about
consumers’ well-being. The idiosyncratic parameter o; € [1,@]
measures politicians’ selfishness. We assume that politicians’
intertemporal preferences at time ¢ can be represented by the
following utility function:

(31) Ui =Uer +aiy . Fili)sers.

where 0 < Fy(j) <1 is the discount function used to evaluate
future spending. The second term of equation (31) is the utility
that politicians derive from current and future spending.
Politicians face a simple trade-off: increasing spending raises
the second term of equation (31), but reduces consumers
welfare.

We assume that

(32) aF () < Fe())

for j>1. That is, legislators are sufficiently more impatient
than consumers. A possible reason for this is that politicians
internalize the possibility of exiting the legislature.

After substituting equation (30) into equation (31) it is
immediate to see that politicians’ utility is linear in spending.
Therefore, to find the spending sequence that maximizes equa-
tion (31), we need to determine the sign of the coefficients multi-
plying s;.;, for all j > 0. Since «¢; is assumed to be higher than 1,
the coefficient attached to s, is positive. Inequality (32) implies
that the coefficient attached to future spending is negative. As a
result, politicians would find it optimal to choose high spending in
the current period, but low spending from tomorrow onward. We
obtain this result because consumers’ welfare matters relatively
more when choosing future spending, while the second term of
equation (31) matters relatively more when choosing current
spending.

After recomputing the utility at time ¢+ 1, note that if legis-
lators had the possibility to reoptimize, they would choose high
spending also at ¢+ 1.

We now show that for specific values of Fj(j) and F.(j)
we obtain the preferences equation (1). Choose F;(j) = 88 and
F.(j)=p.When 0 < § <1 and @ = 2, inequality (32) holds. If we
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divide equation (31) by the positive term (1 — «;8), equation (31)
can be rewritten as equation (1), where

(i = 1)

(33) ai= s

After evaluating equation (31) at t+1 and performing similar
transformations, we obtain equation (2). Similarly to Jackson
and Yariv (2012), with heterogeneity in discounting utilitarian
aggregation generically results in time-inconsistent preferences.
This result occurs even if we assume that F;(j) and F.(j) are given
by standard exponential discount functions.

A.2. Proof of Proposition 1

Proposition 1 follows from equations (6)—(13). To further help
intuition, we provide a different proof. We use the index L (resp.
H) to denote that the recognized agenda setter is below (resp.
above) the cutoff é. Further, we let V/(s) denote the continuation
value function when tomorrow’s state is j = L, H and the next
period’s status quo is s. In computing EV(s) we assume that leg-
islators are expected to use the cutoff voting strategies [ and é.
Then,

(34) EVE) = 6 VEGE) + (1 —é)VE(3),
(35) EV(s) = é VE(s) + (1 — &)V (s),
where

Vi) =I{—s + B6 VE(s) + (1 - 6)VH(s)]}

(36) + (1 - i) [—5 + B VEG) + (1 —&)VE(s)]),
(37) V() = —5 + p[eVE() + (1 - &)V (5)],
(38) VE(s) = —s + B[éVE(s) + (1 — &)V (s)],

VH(s) =I{-s + Bé VE(s) + (1 — &)V (s)]}

(39)

+(1=0){-5+ B[ VEGE) + (1 —é)VH(5)]).

oy
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Plugging é = [ into expressions (34) to (39), one obtains

2
S S—S§

s ['(5—s)
(40) EV() = 1_ﬂ+(1_5)[1_52<1_i)i]

P G K
1-p (1—,3)[1—,62(1—0[]'

(41) EV(s) =
Using the expressions above, it is easy to show that

) 2(1 - i)i
42) [(5—s)=p[EV(s)— EV(@E)] = ﬁm (5 —s).

It is immediate that the roots of equation (42) are given
by [ = 0 and, provided that g > %, by expression (14), as stated
by Proposition 1. H

A.3. Proof of Proposition 2

Switching from the high-spending equilibrium to equili-
brium A is profitable if and only if

(43) (1 —pss)lais + BEV(S)] + psslais + BEV(s)] = a;5 —

1-p

where the left-hand side is the interim utility of moving from
equilibrium B to equilibrium A. Knowing that in the interior
equilibrium one must have

./—2,3—1@_3)
V2B -

(44) BIEV(s) —EV(5)] =

we write equation (43) as

45 paf-6 s+ o] pEVE) = -
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Using equations (40), (5), (13) and the equilibrium values from
Proposition 1, equation (45) can be written as

28—1, V2B—1 1
46) PG| Yo g
28 V2B (1- /3)2(1 3 4/2,31)
/28

It can be shown that the term in square brackets is positive for all
a; €[0,1] and B > 1, proving Proposition 2. W

A.4. Proof of Proposition 3

The first statement of Proposition 3 follows directly from
equation (14). Write equation (13) as 7 (f , B). First, it is easy to
see that 7 ﬂ(f , B) > 0. Moreover,

p2(1 — 210)
[1 —B2(1— f)lT '

(47) T.d, B) =

We compute the value of 7; (lA, B) at an interior cutoff:

L ) =gt
(48) Tz( NeT . B —2IB|:1 4—-1-2 2’3(2,3—1):|.

One can show that for all 8 > %, expression (48) is less than 1, it is

decreasing in 8 and equal to 0 when g = 2. The multiplier 1_#71 is

thus less than 1 when g > 2 and larger than 1 when 8 € (3, %), thus
proving Proposition 3. W

A.5. Proof of Proposition 4

We denote by EV(q; s;) the continuation value function when
the current status quo is ¢ and the fixed default is s4. Legislator a;
votes for a policy change from ¢ to s if and only if:

a;s + BEV(s; sq) = (1 —0)[a;sq + PEV(sg; 54)]
(49) +0[a;q + PEV(q; sq)l.
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The right-hand side of equation (49) is the expected payoffin case
of rejection. Similarly, agenda setter a; prefers proposing s rather
than keeping the status quo when

[1 — Pr(s passes)] {8[a;q + BEV(q; sq)] + (1 — O)[a;sq + PEV (sq; sq)}

+ Pr(s passes) [a;s + BEV (s; sq)] > aiq + BEV(q; sg)-
(50)

It is simple to show that equations (49) and (50) coincide with
(51) a; (s —s) = BIEV(s; sq) — EV(s;sa)l.

To solve for the equilibrium, compute the right-hand side of (51).
Without loss of generality, assume that s; = s. For ease of exposi-
tion, we remove s; from the notation. Following the terminology
introduced in the proof of Proposition 1, we rewrite the continua-
tion value functions as follows:

VEGE) = (1= 0){—s + Bl VE(s) + (1 - )V (s)]}
6l + p[e V' () + (1~ V¥ )|
(52) +0(1— {5 + B[é VEG) + (1 - 6)VHE(5)])
VH(s) = 0{—5 + p[é VL) + (1 — 6)VE(5)])
+H1 = O)lf—s + B[ VE(s) + (1 - &)V ()]}
(53) +(1—0)(1—D{-5+ B[ VEE) + (1 - )VE()])

(54) VE(s) = —s + p[é VE(s) + (1 — &)V (s)]

VAH(s) = [{—s + B[é VE(s) + (1 — é)VE(s)]}
(55) +1-hl-5+fe ViE) + - Vi) | '

After some algebra, and setting ¢ = lA, the equilibrium cutoff
solves

20(1 1)

56 [=op— 22
(58) ﬁ1—9ﬁ2(1—l)l
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which has two (weakly) positive roots:

A_ZA_«/QGﬂ—l
e =l =—————— m

The first root is real only when g6 > % Since B < 1, this proves
Proposition 4. H

(57) and é =1 =0.

A.6. Proof of Proposition 5

Legislator a; votes for a policy change from ¢ to s if and
only if:

(58)  ais+ BEV(s) = (1 = 9)[ais + BEV(s)] + ¢[aiq + BEV(q)].

The right-hand side of equation (58) is the legislator’s utility in
case of rejection. Agenda setter a; prefers proposing s rather than
keeping the status quo when

¢[1 — Pr(s passes)] [a;q + BEV(q)]
(59) +[1 — ¢+ ¢Pr(s passes)][ais + BEV(s)] = aiq + BEV(q).
It is simple to show that equations (58) and (59) coincide with
(60) ai (s —s) = fEV(s) — EV(s)].

To solve for the equilibrium, compute the right-hand side of
equation (60). We find the continuation value functions:

Vi) = [d +(1 - 0)|{—s + B¢ VE©) + (1 - VF (5)]}

(61) +2(1— D5 + B[é VEG) + (1 — 6)VE(s)]).
(62) V() = —5 + p[eVE() + (1 - &)V (5)].
(63) VE(s) = —s + B[éVE(s) + (1 — &)V (s)].

VH(s) = cl{—s + B[é VE(s) + (1 — é)VH(s)])
(64) +[d+a-o]{-5+8eVEE + 1 -oVEE)).
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After some algebra, we find that the interior cutoff must solve
(1D +1(1-é)
1— pel — Beé(1 - 2)

Solving this equation after setting é =lA, we have two
(weakly) positive roots:

(65) [(5—s)=p¢ 5 —s).

(66) 6=1=

The first root is real only when ¢ > % Since f§ is smaller than 1,
this proves Proposition 5. H

A.7. Proof of Proposition 6

Under Assumptions 2 and 3, write equilibrium condition
(13) as
p2F(IL - F(D))

(67) 6=1= - .
1-p2FD[1 - F()]

For a given lA, the share of responsible legislators is v = F(f ). Low
spending is proposed with probability v and spending cuts are
also accepted with the same probability. Under Assumption 3,
rewrite equation (67) as

v 28(1 —v)v

(€8) vet(l—e) 1-281—-vp’

This is a cubic equation and therefore has at most three solutions.
One of the solutions is v =0. There are other two solutions:

1 . 26—1—c¢
(69) v_(1+8) (8_ %5 )

STEP 1. Let ¢ € (—1, 0]. For g > ﬁ there exists a MPE in which

the share of responsible legislators is:

1 26—1—¢
(70) v_(1+8) <8+ —2/3 )

The equilibrium share (70) is increasing in $ and decreasing
in e.
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Proof of Step 1. For ¢ € (—1, 0] we consider only the solution
equation (69) with the plus sign (the other solution always yields
a negative v). Further, we need the following two conditions on g:

e+1 1
5 P oa

The first inequality in equation (71) is needed for the solution to
be real, while the second inequality guarantees that equation (70)
is positive. It is immediate to show that when ¢ € (—1, 0], the first
inequality in equation (71) is verified whenever the second holds.
Finally, one can show that equation (70) is increasing in 8 and
decreasing in ¢.

Step 2. Let ¢ € [0, 1). For
1
(72) p=T

there exists an interior equilibrium given by equation (70)
which is increasing in 8 and decreasing in e¢.
If

(71) B=

e+1 1

(73) 5 <“P3a—p

there exists another MPE in which the share is given by

1 286-1—¢
(74) ”—a+@G‘%;>-

Proof of Step 2. Condition (72) is required for equation (70) to
be real. The first inequality in equation (73) guarantees that
equation (74) is real. The second inequality guarantees that the
equilibrium share equation (74) is positive. Expression (74) is
decreasing in 8 and increasing in ¢.

Step 3. We prove that in the MPE with share (70) the equilibrium
cutoff is

2—1—¢
2p

(75) 6=1=

Cutoff (75) is decreasing in ¢ for low values of B and
increasing in ¢ for high values of 8.
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Proof of Step 3. Under Assumption 3,

v

_1_
(76) POy = era—s

Using equation (76) it is immediate to obtain equation (75).
2[3 1 e

Denoting g(¢, B) = , from equation (75) one obtains

ol _1tge A=)~ g(e. AP
de [1+eg(e. AP

First, we study the sign of equation (77) for low values of 8. Two
cases must be distinguished: ¢ € (—1, 0] and ¢ € (0, 1). Consider
the first case. From Step 1, when ¢ € (—1, 0] consider =
At such values of g we have g(¢, B) >~ —¢ and obtain

ol (1+gde p)
e (1—¢2)

When ¢ € (—1, 0] it can be verified from Step 1 that g is bounded
below by 1. If this is the case, it can be shown that (A.49) is
negative. Next, we analyze the second case. When ¢ € (0, 1)
consider f Z%. Noting that g.(s, ) goes to minus infinity,
the numerator of equation (77) is negative. Thus, for relatively
low values of B the cutoff is decreasing in ¢, as stated in
Proposition 6.
Suppose now that 8 is close to 1:
(79) a—izl \/TT(I_SZ)__
de [1+ eg(e. BI

which is positive. Thus for values of B close to 1, the cutoff is
increasing in ¢, as stated in Proposition 6. H

(77)

_1
2—o)

(78)

A.8. Proof of Proposition 7

We reformulate Proposition 7 by listing all MPE of the
dynamic game under simple-majority rule.

ProposiTion A.1. Suppose that Assumptions 1-2 hold and that
decisions pass by simple majority rule. We let a,, = % denote
the median in the legislature, while ¢ denotes the measure of
fiscally responsible agenda setters.
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(i) For any Be(0,1) there exists a MPE in which a,,
accepts S and rejects s at all t and é = 0.

1) If /32% there exists a MPE in which the median
always rejects 5 and accepts s, and é =a, where

a=g5(V4f +1-1).

(iii) If B> % there exists a MPE in which the median always
1-8

accepts s and rejects s, and é = k where k = 3

Proof of Proposition A.1. To check that a strategy profile is a
MPE, we verify that there are no profitable one-shot deviations
for executives and the median.

Proof of part (i). Clearly, no legislator has the incentive to be
responsible if all legislators are expected to be fiscally irrespon-
sible in the future.

Proof of part (ii). Since the median is expected to be respon-
sible at all ¢, we set [ = 1 in equation (12). Moreover, as stated in
(il) set ¢ = « in equation (12). If 8 > %it can be shown that a,, < a.
In this case, it follows that inequality

1 11—«
. T
286 1-B81—-«a)
is satisfied: the median has no incentive to deviate and be fis-
cally irresponsible.

It also follows that setters have no incentive to deviate.
Agenda setters with a; > « satisfy

(80)

a; l—«
81 S e
1 BT 1-pd—a)
while setters with a; < «a satisfy

a; l—«
82 i S
(52) B1-pl—a)

Finally, it is easy to show that once s is proposed the economy
settles in a low-spending absorbing state.

Proof of part (iii). First we show that there are no one-shot
profitable deviations for the median. As posited, we set / = 0 and
€ =k in equation (12). Next, note that if B z% the median is
above k. Inequality

(83) =2
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is satisfied. This proves that the median has no incentive to
deviate. Second, it follows that agenda setters have no incentive
to deviate. In fact, setters with a; > « satisfy

a; K
4 et A
(84) s
while agenda setters with a; < « satisfy
a; K
(85) E = 1- e

It is immediate that once s is proposed the economy settles in a
high-spending absorbing state. M

A.9. Persistent Agenda Setting

Lemma A.1. Let p € [0, 1]. Suppose that Assumption 1 holds and
recognition probabilities are uniform. Denote
B EjV(§, aj) — EJ‘V(§, aj)

s —8

(86) A

Given [, g and ] L, for all agenda setters a < é it must be true
that

[-1+ 801 — p)Al )

= A<0.
1-Bo(1-1L) P

fula: i) =—+1-1p)
Bp
(87)

For all agenda setters a > é it must be that

88) fula:lm) =L iy TP —PAl A=P) 4
Pr 1—Bplu p

Proof of Lemma A.1. From equation (26), we know that an agenda
setter is fiscally irresponsible when
(89) a n V(s,a)— Y(§, a) N 1-0)E;V(s,a)) — f]jV(E, aj)j| <o
po L (s-9) o (s —5)

and fiscally responsible when

a [V(s,a)—VE,a) (1—-0)EiV(s,aj)—E;V(s,a;)
(90)/3—6+_ s T e . (’§_§)’ f]zo.
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Let VE(q; 1} 1) denote the continuation value function when the
agenda setter is below the equilibrium cutoff ¢ and when the
probability that a spending cut is accepted is [, 1. One obtains

91) Vil = AL AR )

and

. it + Q=5 ] 480 - )| A= BV 0+ 1S ]
1-Bo(1-11)

92)

The difference of value functions is:
—(s —8)+B(1—-p)E;V(s,a;)—E;V(s, aj)].

VE(s;Ir)—VE(s: 1) =(1—11) ;
1—Bp(1—Ir)

(93)

Similarly, let V#(q; 1} ) be the continuation value function
when the agenda setter a proposes s always and the probability
that a spending hike is 1 — /7; note that /7 does not have to coin-
cided with /7. One obtains

-5+ B1 - pE;VE. @)

Hic. 7.\
(94) VH ;) = 1= pp

and

—[ls + 4|+ B2 p>[lHE Vis.a)+ (1~ "G
1-Boly

VA(s;lg)=

(95)

Therefore we have

—(s —=8)+B(1 - p)[E;V(s,a;) —E;V(s, a)]
1- ol

VH(s;lg)— VG lg) =1y
(96)

Using equations (93), (96), and (86) in equations (89) and (90)
we obtain inequalities (87) and (88). M

It is straightforward to derive that the voting conditions are
the same as equations (87) and (88). Thus, if the current agenda
setter is below ¢, a legislator votes for low spending if and only if
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equation (87) is satisfied. If instead, the current agenda setter is
above é, a legislator votes for high spending if and only if (88) is
satisfied.

Proposition A.2 reformulates Proposition 8 by listing all MPE
of the dynamic game with a fixed agenda setter.

ProposiTion A.2. Let p=1. Suppose Assumptions 1 holds and
recognition probabilities are uniformly distributed over
[0, 1]. We let a, denote the type of the fixed agenda setter.

(i) For any B and a; € [0, 1] there exists a MPE in which all
setters propose 5 at all £ and this proposal is accepted:
ée=1;,=1Ilyg=0.

>i1) If as < a, where

— 1 / 2

there exists a MPE in which a, proposes s at all ¢ and I, L =a.

(i) If ay > ¢ and B > % there exists a MPE in which a, pro-
poses s at all ¢ and /g = «, where

1-5
.

(iv) If a; > k and 2 > B > ] there exists a MPE in which a,
proposes s at all ¢ and Iy = «.

(98) K

Proof of Proposition A.2. To check that a strategy profile is a
MPE, we verify that there are no profitable one-shot deviations
for executives and for voting legislators.

Proof of part (i). It is immediate that no legislator has the
incentive to be responsible if all legislators are expected to be
fiscally irresponsible in the future.

Proof of part (ii). First, we show that voting legislators have
no profitable deviation. Since the agenda setter is expected to
propose low spending at all ¢t and /;, = «a, we set p=1 and [}, = «
in equation (87). Then, a legislator of type a; strictly prefers
voting for low spending if

a; 11—«

©9) 1 pd—a)
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and strictly prefers high spending if

a; l1—-«
Note that o solves

X 1—x
101 —_—
(10D F-1-pd—2)

After noticing that the right-hand side of equation (101) is
decreasing in x, we conclude that voting legislators with a; < «
have no incentive to deviate and vote for high spending and those
with a; > o« also have no incentive to deviate and vote for low
spending.

Finally, we need to show that when future legislators are
expected to vote using a cutoff rule given by «, the fixed agenda
setter has no incentive to deviate in the current period and pro-
pose high spending. It is immediate that if the fixed agenda setter
has a; < «, equation (99) holds. Then, a one-shot deviation con-
sisting in proposing high spending is not profitable. Finally, given
the strategy profile of point (ii), it is immediate that low spending,
once approved, is an absorbing state.

Proof of part (iii). First, we show that an agenda setter with
as > o« has no incentive to propose low spending if the measure of

fiscally responsible legislators is [y = %. That is, we need to

check that condition (28) is verified. This is true when p=1 and
B> % To conclude the proof of point (ii) we need to show that
voting legislators have no incentives to deviate. After setting
¢ =0 and [ =« in equation (12), first we need to check that
a legislator of type a; <« has no incentive to vote for high
spending:

a; - K

B 1—pk

Second, we need to check that a legislator of type a; > « has no
incentive to vote for low spending: that is,

(102)

a; K

(103) i
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Equation

x X
(104) 51 px
has two roots: a strictly positive root, x; = 222 and xs = 0. After
substituting x; into equations (103) and (104), it is immediate to
verify our two claims. Given the strategy profile of point (iii), it
is immediate that high spending, once approved, is an absorb-
ing state.

Proof of part (iv). The condition on g is necessary so that
equation (98) is less than 1. It is easy to verify that when g = «
condition (28) is satisfied: the agenda setter a; > « has no incen-
tive to propose low spending. It is also easy to show that no voting
legislator has incentive to deviate. M
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