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Party Competition, Economic Policy, and the Limits of Political Compromise∗ Alexandre B. Cunha Federal University of Rio de Janeiro Emanuel Ornelas London School of Economics, CEP, CEPR, CESifo March 15, 2013



Abstract We consider an economy where competing political parties alternate in oﬃce. Due to rent-seeking motives, when in power each party has an incentive to set public expenditures above the socially optimum level. Parties cannot commit to future policies, but they can forge a political compromise where each party curbs excessive spending when in oﬃce if they expect future governments to do the same. If there are no state variables the government can manipulate, more intense political competition allows a compromise that yields overall better outcomes, potentially even the first-best. By contrast, if the government can issue debt and politicians are suﬃciently profligate, vigorous political competition renders any political compromise unsustainable and drives the economy to a long run trap with ineﬃciently high debt and ineﬃciently low public expenditures. JEL classification: E61, E62, H30, H63 Key Words: political competition, eﬃcient policies, public debt
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Introduction



There is a broad agreement among economists that competition is generally beneficial for economic outcomes. Does that conclusion extend to political competition? Political competition is fundamentally diﬀerent from market competition in that it aﬀects economic outcomes indirectly, through policymaking. Still, a common presumption is that it may act like market competition when it comes to fostering social welfare. Market competition is expected to drive out ineﬃcient agents. Similarly, competition among politicians may weed out the less skilled ones from the political spectrum. Indeed, as Drazen (2000) and Persson and Tabellini (2000) point out, elections provide a way for voters to discipline bad governments. Thus, as the number of competing parties increases, it should become easier for voters to find an alternative to a bad incumbent. In this paper we find that whether more political competition helps or hinders economic performance hinges on the ability of incumbents to influence the policy space available to future governments. If incumbents cannot issue public debt or aﬀect other state variables, intense political competition facilitates the implementation of eﬃcient policies. But if governments can use public debt to finance current government expenditures, then too much political competition undermines a political compromise aimed at sustaining “good” policies and leaves the economy trapped in a bad equilibrium. We obtain these results in a model where politicians cannot commit to policies and where economic outcomes have no eﬀect on electoral outcomes. Although the thrust of our results would extend to scenarios where these assumptions are partially relaxed, focusing on these limiting cases helps to highlight the main mechanisms we uncover.1 The central assumption in the paper is instead that we allow political parties to cooperate intertemporally, i.e. to establish a “political compromise.” They have an incentive to do so because policies aﬀect the payoﬀs of political groups also when they are out of oﬃce, except that in that case they do not enjoy the perks and rents that come with the policies but feel the consequences of ineﬃciencies they may introduce in the economy. A political compromise would put a brake on the gains of the current incumbent but improve its future payoﬀ, having the opposite eﬀect on opposition political groups. Our model is otherwise very conventional. The economic structure is very simple. There is an underlying neoclassical economy where in each period households decide how much to work and consume and competitive firms decide how much to produce under a constant returns to scale technology that uses labor as input. The government provides a public good that is financed through taxes. In this context, we can express the indirect utility of the representative household as a concave function of the level of government expenditures. The political structure is probably the simplest possible that allows us to 1 The fact that elections are fought on multiple dimensions, and that government actions are usually observed only imperfectly by the electorate, help to justify this approach. Moreover, in reality politicians indeed usually lack the means to credibly commit to future policies.
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study our main question. There is an exogenous number of identical competing parties. The period payoﬀ of opposition parties is identical to the representative household period utility, whereas incumbents enjoy some extra utility from government consumption. This implies that, at every period, the party in power has an incentive to spend more than it is socially optimal. Political parties cannot commit. This suggests a specific reduced-form way of modeling political turnover, where there is an exogenous random process determining the probability that each party will hold power in each period. That probability is inversely related to the level of political competition in the society, which we proxy by the number of active political parties. We study how the intensity of political competition aﬀects the choice of government expenditures overtime. If there were a single political party (i.e., a dictatorship), the only equilibrium outcome would entail implementing a policy that prescribes an ineﬃciently high level of government consumption at every period. With multiple parties, this “dictatorial” policy remains an equilibrium but the parties can forge a political compromise to sustain policies that yield better outcomes, for both households and themselves. However, the sustainability of such a compromise depends on whether the government can or cannot use manipulate state variables to impose restrictions on the policy space available to future governments. Consider first the case in which an incumbent is unable to manipulate the action space of future governments. The eﬃcient policy (i.e. the one that maximizes society’s welfare) is unachievable if politicians are too profligate, as in that case the short-run temptation to spend is too large. But if politicians are not excessively profligate, then a political compromise where all parties implement the eﬃcient policy when in power is sustainable through trigger strategies provided that there is enough political competition. The intuition is simple. With strong competition, the probability that a given party will return to power and enjoy rents in oﬃce in the future is low, while the probability that it will suﬀer the economic consequences of government rent-seeking when out of power is high. Hence, it pays to forge a compromise that limits rents (and improves the economy’s performance) when competition is fierce. This is not advantageous, though, if political competition is low and each party expects to return to oﬃce frequently. In reality, political groups tend to prefer a compromise that implements not the first best for the society, but a policy that maximizes their own present value payoﬀs. A political compromise that yields this “politically optimal policy” is always achievable, but its nature depends on the intensity of party competition. In particular, the politically optimal policy is more similar to the eﬃcient policy, and generates greater gains to the parties, the more intense political competition is. Hence, in this simple setting there is a clear sense in which more political competition is conductive of economic eﬃciency. Suppose now that the current government is able to issue public debt and, as a consequence, shape the action space of future administrations. We find that the intuitive results just described are largely overturned. We concentrate on the case where 2



politicians’ prodigality is high enough so that there is a bad equilibrium where the first incumbent increases government expenditures so much that the public debt reaches its maximum attainable value. This would lock the society in a permanent state of low consumption and high debt. Under the shadow of this bad equilibrium, the incentive for cooperation among the political parties is greatest. Considering trigger strategies to support better equilibrium outcomes, we conclude that the socially optimum policy can be sustainable as an equilibrium outcome only if political competition is not too intense. Similarly, the political compromise that maximizes the incumbent’s present value payoﬀ is achievable only if the degree of political competition is “moderate.” Moreover, that agent’s gains from implementing the politically optimal policy also decrease if political competition is too intense. Therefore, curbing politicians’ profligacy requires some, but not too much, political competition. The intuition for these results is as follows. Without cooperation, the incumbent would enjoy extraordinarily high rents in oﬃce, but would leave the economy stuck in such a bad equilibrium that future governments would have little benefit from being in oﬃce. If instead a political compromise were forged, the incumbent would enjoy fewer rents today but more rents in the future, if it returned to power. A political compromise therefore not only secures a healthy state for the economy; it also preserves some rents to future governments. But those gains from future incumbency are more relevant to political parties when there is a greater probability that they will be in power in the future, which happens when political competition is less intense. Therefore, contrary to the conventional wisdom, political competition can hamper the viability of eﬃcient policies. The impact of numerous political institutions on economic performance has been the focus of a large literature. Yet, and surprisingly, to date the relationship between the intensity of political competition and economic outcomes has received relatively little attention. Our analysis nevertheless relates to several lines of research. The reason why political compromise can be useful in our model is closely related to the rationale developed by Alesina (1988) in an early analysis of how cooperation among (two) political parties that are unable to commit to policies can improve economic outcomes.2 As Alesina elegantly demonstrates, while a party that follows his individually optimal policies when in power obtains a short run gain, if all parties behave in that way economic performance suﬀers; with cooperation across the political spectrum, a better outcome for all parties may be achievable.3 Alesina’s environment and focus is however 2



Acemoglu, Golosov and Tsyvinski (2011b) study instead an infinitely repeated game between a selfinterested politician who holds power and consumers. They show that society may be able to discipline the politician and induce him to implement the optimal taxation policy in the long run despite his self-interest. This is possible, however, only if the politician discounts the future as consumers do. 3 Dixit, Grossman and Gul (2000) extend Alesina’s (1988) logic to a situation where the political environment evolves stochastically. This implies that the political compromise between the two parties
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quite diﬀerent from ours. For example, in his setting political parties diﬀer because they have diﬀerent preferences and their payoﬀs are the same whether they hold oﬃce or not. Alesina (1988) does not study situations where the incumbent’s policy aﬀects the feasible actions of its successors either. Most importantly, in his model the intensity of political competition is fixed, and therefore he cannot address the eﬀects of diﬀerent levels of political competition on the feasibility of political compromise, which is our main focus.4 Our analysis in the environment without public debt is closest to the recent study of Acemoglu, Golosov and Tsyvinski (2011a). In their setting, political groups alternate in oﬃce according to an exogenous probabilistic process. When in oﬃce, each group has an incentive to increase its own welfare at the expense of others not in power. In their setup, the incumbent allocates consumption across groups, and would like to increase its own consumption level. In our setup the incumbent defines the level of public expenditures, and would like to increase it beyond what is eﬃcient from the society’s point of view. The essence of the problem is nevertheless the same: the incumbent has the power to make decisions that could help itself at the expense of the rest of the society, and this distorts the economy. Acemoglu et al. (2011a) then study how the degree of power persistence aﬀects the possibility of cooperation among the political groups. Their main finding is that greater turnover helps to reduce political economy distortions and to sustain eﬃcient outcomes. Our main result when public debt is ruled out, that more intense political competition generally improves economic outcomes, closely parallels the result of Acemoglu et al. (2011a). They do not study, however, situations where current policy aﬀects the set of actions of future governments, which as discussed above eﬀectively reverses our results under no public debt. The idea that incumbents can manipulate the public debt to influence the policies of their successors has of course been studied extensively since the seminal contributions of Persson and Svensson (1989) and Alesina and Tabellini (1990).5 On a fundamental changes overtime, depending on the electoral strength of the party in oﬃce. 4 Empirically this question has also been scarcely analyzed. A prominent exception is the recent paper by Besley, Persson and Sturm (2010). Using data for US states starting in the nineteenth century, they find that lack of political competition is strongly associated with “bad,” anti-growth policies. Given that in their American environment a politically competitive state meant that two parties eﬀectively contested an election–and no political competition meant a clearly dominant party–the analogy to our setting would be between a society with only one party (“dictatorship”) and one with two parties. With or without recourse to public debt, moving from a single-party to a bipartisan structure would imply an improvement in the eﬃciency of policies, as they find to be the case for the US. 5 More recently, Battaglini (2012) departs from those canonical models by extending the analysis to a two-party infinite horizon problem and by explicitly modeling elections. Thus manipulation of public debt by one party aﬀects not only the policy space available to future governments but also electoral probabilities. From a diﬀerent but insightful angle, Callander and Hummel (2013) emphasize that state variables are actually not necessary to create intertemporal policy linkages. In their analysis a linkage
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level, we build on that literature by studying how the intensity of political competition aﬀects the policymaking process when the political groups can forge compromises. The key insight is that the public debt can discipline both current and future governments provided that there is some, but not too much, political competition. Caballero and Yared (2010) also study how political economy frictions aﬀect the level of public debt. In their environment there are both political turnover and economic volatility. As in this paper, their goal is to study whether rent-seeker politicians spend too much or too little relative to a benevolent social planner. They find that rentseeking motivations lead to excessive spending when there is high political uncertainty relative to economic uncertainty. If the probability of keeping power is very low, it is optimal to enjoy high rents today and leave the bill for the next government. Yet a rent-seeker incumbent will tend to underspend relative to the social planner during a boom when economic uncertainty is high relative to political uncertainty. The intuition is that an incumbent who has a high probability of keeping power will save during a boom to allow himself higher rents in the future, when the economy is likely to weaken. This result relates to our finding in the debt economy in the sense that low levels of political competition allows for the sustainability of good economic policies because political parties want to preserve their future rents if they return to power. However, the mechanisms here and in Caballero and Yared (2010) are rather diﬀerent. Caballero and Yared focus on the transitional period toward the steady state of an economy, which is not an issue here because our economy is stationary. Instead, our focus is on the possibility of political compromise among politicians, a possibility that Caballero and Yared do not address. This paper is organized as follows. In section 2 we study the relation between party competition, political compromise and the economic policy in a model without public debt. In section 3 we introduce public debt in the model and analyze the aforementioned relation again. In section 4 we discuss how regulatory and constitutional constraints on government actions aﬀect the desirability of political compromise and their outcomes. Section 5 concludes. arises because information about the actual outcomes of a policy is incomplete. Once the party in power decides the initial level of the policy variable, society learns the mapping between policy and outcome at that initial level. Because there is a correlation between policies and outcomes at diﬀerent levels, the incumbent will in some cases engage in preemptive policy experimentation, i.e. to use policy today to aﬀect the policy decision of its successor by manipulation the availability of public information in the policy-outcome space.
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2



A society without public debt



2.1



The economic and political environment



As it is now standard in the related literature, we consider a model that blends economic and political elements. The economic structure is standard. It is populated by a continuum of infinitely lived households with Lebesgue measure one and a government. The consumption of the government is denoted by  ≥ 0, where  is bounded above by the economy’s maximum feasible output. Without loss of generality, we set this upper bound to one. There is a representative competitive firm producing a homogenous good under constant returns to scale. Production requires only labor. Households are infinitely-lived and enjoy utility over consumption over that good, leisure, and goods generated through public expenditures, . They choose how much to work given market wages and income taxes. They choose how much to consume of the privately produced good given its market price and their income. This is, of course, a very standard setup. As such, we leave its details to Appendix 1. What really matters for our purposes is how much households enjoy . Their prefer¯ As discussed in the Appendix ences over  are represented by the function  : [0 1] → R. 1,  is similar to an indirect utility function. The economics underlying its properties is simple: if it were possible to increase  without increasing taxes, then households would always prefer a higher . However, such a costless increase is not possible. Thus,  captures the trade-oﬀ between the provision of  and its funding. Under common assumptions about household preferences, we have that (1) = −∞. It may also be the case that (0) = −∞. Such an unboundedness of  would lead to a severe but uninteresting problem of equilibrium multiplicity.6 Hence, we assume  is bounded below by a small positive number  and above by a number Γ that is slightly smaller than one.7 These bounds can be easily rationalized. Since the economy’s maximum output is one, to achieve  = 1 is necessary that the government taxes all income but that households nevertheless devote all their available time to work. An upper bound on  below one is therefore a natural consequence of the limits on the government ability to raise taxes. In turn, the lower bound  can be understood as the value that the public expenditures would take if the state was downsized to the 6



Although this will become more clear only later, after we specify the structure of the game played by the political parties, it is not diﬃcult to see why this is the case. Since  (1) = −∞, if at every period the government set  = 1, household lifetime utility is −∞. As long as political parties care to any extent about household welfare, unless we require  ≤ Γ  1 trigger strategies that specify reversion to a policy where every governments sets  = 1 could support any policy sequence as an outcome. Similar reasoning justifies the introduction of the lower bound . 7 Of course, we could have set  = 0 and Γ = 1 and placed additional assumptions on  .
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minimum dimension allowed by law, since even such a minimalist entity would entail some expenditures. We assume that the function  is strictly concave and twice diﬀerentiable.8 It attains a maximum at  =P ∗ ∈ ( Γ). We say  ∗ is the eﬃcient policy.9 A household’s lifetime  utility is given by ∞ =0  ( ), where  ∈ (0 1) is the intertemporal discount factor. A political party is a coalition of agents (“politicians”) who want to achieve power to enjoy some extra utility/rents while in oﬃce. There is an exogenous natural number  ≥ 2 of competing and identical political parties. The set of all political parties has measure zero. We denote the set {1 2  } of political parties by I and use the letter  to denote a generic party in I. We refer to the date- incumbent party by . We denote by O the set of opposition parties, i.e. the diﬀerence I − {}. The period preferences of party  are described by ˜ () = (1 − ) () + 1 , where  ∈ (0 1) and 1 denotes an indicator function that is one when party  is in oﬃce and zero otherwise. Since 1 = 0 for all  ∈ O, the payoﬀ of an opposition party can be represented by  . The incumbent party cares about government expenditures and the welfare of its members as households. Parameter  defines the relative weight that it places on these two factors. It is convenient to measure the payoﬀ of political parties in the same unity as . To do so, define the function  so that  () ≡ ˜ ()(1 − ). Therefore,  () = () + 1 ,



(1)



where  = (1 − ). Thus,  → ∞ if and only if  → 1. Exactly as ,  defines the relative weights an incumbent places on its payoﬀ as a household and on its rents. There are at least two possible ways of interpreting the term . The first is to understand it as ego rents that increase as the government consumption grows. The second is to interpret it as extra income (e.g. through corruption) that a politician can obtain from governmental activities. The opportunities to enjoy these additional earnings increase with the level of public expenditures. The period payoﬀ of an opposition party, in turn, is aligned with that of a typical household, (). We adopt this assumption only for simplicity. The feature of representation (1) that really matters is that political parties should perceive a higher private benefit from public expenditures when in power than when out of power. We discuss this point further after Proposition 2. 8



This is the case when household preferences over consumption, leisure and  are Cobb-Douglas. We provide such an example in the Appendix 1. 9 If lump-sum taxes are available in the underlying economy, then  ∗ is Pareto eﬃcient. If only distorting taxes are available, then  ∗ is eﬃcient in a second-best sense; that is, in the terminology of the optimal fiscal and monetary policy literature,  ∗ is a Ramsey policy.
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Although our goal is to study the eﬀect of diﬀerent degrees of political competition on economic policy, it is useful to define a benchmark where political competition is absent, which is equivalent to having  = 1. In this case, the function  () = () + 



(2)



corresponds to the period payoﬀ of the everlasting ruling party. The maximizer   of  () is the dictatorial policy. Since  0 (  ) = −  0 =  0 ( ∗ ), the strict concavity of  implies that  ∗    . Hence, a dictator overspends relative to what a benevolent social planner would do. Moreover,  is an strictly increasing function of . Hence, so is the diﬀerence   −  ∗ . For this reason,  reflects political parties’ degree of profligacy, in the sense that an incumbent who disregards its strategic interactions with other political parties would select the policy  , which is an increasing function of . The interval of time between elections is constant and so is an administration term. We define units so that each period of time corresponds to a term. Political parties cannot commit to specific policies. Since they share the same preferences (conditional on being in oﬃce or not), economic policy plays no role in elections. Elections therefore must be fought on other, non-economic issues. For analytical convenience, in this main text we assume that an election is a simple randomizing device that, at the beginning of each period, selects a party to govern the during that particular period, with the probability that any given party will win the election being equal to 1. What is critical here is that neither political parties nor individuals can perfectly predict the outcome of future elections, and that more political competition makes winning elections more diﬃcult. The assumption that each party wins in each period with the same probability 1, while obviously unrealistic, makes the analysis much simpler and permits us to focus on some important mechanisms through which political competition impacts the design of economic policy.10 Our model is fully characterized by the array (   Γ  ). Its first four components are economic factors, while the last two are political ones. Hence, we say that (   Γ) is an economy and ( ) is a polity. We use the term society to denote a combination of an economy and a polity–that is, the entire array (   Γ  ).



2.2



The policy game



To study how political competition impacts policy-making, we consider a game in which players are the political parties. The incumbent party selects current policies. Future policies are chosen by future governments. 10



We are presently working on a version of the model in which the actions of the incumbent party aﬀect the probability it will be reelected.
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Let  = (0  1    ) be a history of policies. At each date , the incumbent party  selects a date- policy  as a function of the history −1 . We denote that choice by   (−1 ). The incumbent also chooses plans {  }∞ =+1 for future policies in case it later returns to oﬃce. An opposition party  selects only plans {  }∞ =+1 for future −1 policies. Given an array [{  }∞ ] of policy plans and a history  , the date- policy =0 ∈I will follow the rule X  = 1   (−1 ). ∈I



In words, the actual policy  will be the choice of  for period  of the incumbent party in period . At each date , the lifetime payoﬀ V of party  is given by V =



∞ X



 −  ( ).



=



The incumbent party problem is the following. Given −1 and the other parties’ plans ∞ [{  }∞ =+1 ]∈O , it has to choose a policy plan {  }= to maximize the expected value of V . Opposition parties solve a similar problem.



2.3



Equilibria



Given the ex-ante symmetry of political parties, it is natural to concentrate on symmetric outcomes. A symmetric political equilibrium is a policy plan {  }∞ =0 with the property ∞ ∞ that if {  }∞ = { } , then { } solves the incumbent’s problem at every period  =0  = =0 −1 ∞  for all histories  . A sequence { }=0 is a symmetric political outcome if there 11 exists a symmetric political equilibrium {  }∞ =0 such that   (0   −1 ) =  for all .  We next show that  is a stationary symmetric political outcome. Define the ∞ −1 , every political party sets  =   dictatorial plan {   }=0 so that, after any history  if they hold power. Suppose that, at some date , party  believes that all parties in O ∞ will follow the plan {   }=0 . Clearly, the best course of action for party  is to implement ∞  ∞ the plan {   }=0 too. Therefore, {  }=0 is a symmetric political equilibrium and the  corresponding outcome is  =  for every . Having identified an equilibrium for the policy game, we can use trigger strategies to characterize other symmetric political outcomes. To do so, we use the revert-todictatorship policy plan, which is the counterpart in our political game of the revert-tostatic plan of Chari and Kehoe (1990). The revert-to-dictatorship plan associated to a generic policy { }∞ =0 specifies that if all previous governments implemented the policy 11



The symmetric political equilibrium is very similar to the sustainable equilibrium introduced by Chari and Kehoe (1990). As those authors point out, such an equilibrium entails subgame perfection.
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{ }∞ =0 , then the current incumbent does the same. However, if the incumbent observes  a deviation from { }∞ today and =0 , then it will implement the dictatorial policy  whenever it returns to oﬃce. Denote by Ω ({ }∞ = ) the expected value of V when all parties follow the policy { }∞ . Therefore, =0 ∙ ¸ ∞ X  − ∞  ( ) +  . (3)  Ω ({ }= ) = ( ) +  +  =+1 With some abuse of notation, let Ω() represent the payoﬀ of party  when  =  for all . It follows that ∙ µ ¶ ¸ 1  Ω() = () + 1 −  +  . (4) 1−  Suppose that a policy { }∞ =0 satisfies  Ω ({ }∞ = ) ≥ Ω( )



(5)



for every date . The left-hand side of this inequality corresponds to the payoﬀ of the date- incumbent if { }∞ =0 is implemented from date  onward. The right-hand side is its payoﬀ if the dictatorial policy is implemented from date  onward. Inequality (5) is a suﬃcient condition for { }∞ =0 to constitute a symmetric political outcome. Suppose that all parties in O follow the revert-to-dictatorship plan associated with { }∞ = . Consider the decision of party  at some date . If the prevailing history is equal to { }−1 =0 , then condition (5) ensures that implementing  is optimal for party . On the other hand, if the prevailing history diﬀers from { }−1 =0 , then all parties in  O will implement the dictatorial policy  . As a consequence, the best action for party  is also to implement   . Therefore, the revert-to-dictatorship plan is a best response for party . Finally, (5) implies that { }∞ =0 is an outcome for equilibrium constituted by the revert-to-dictatorship plan. 2.3.1



The feasibility of the eﬃcient policy



We can now study under what conditions the eﬃcient policy will be a symmetric political outcome. A suﬃcient condition for that is Ω( ∗ ) ≥ Ω( ), which is equivalent to ∙ ¸  ∗  ∗   ( ) − ( ) + ( −  ) ≥  (  ) −  ( ∗ ). (6) 1−  The left-hand side of (6) represents the present value of the future gains from cooperation for the incumbent, whereas the right-had side denotes its instantaneous gain from 10



implementing the dictatorial policy instead of the eﬃcient one. Note that, from the definitions of  ∗ and  , we have that  (  ) −  (∗ )  0, ( ∗ ) − (  )  0, and ()( ∗ −   )  0. Therefore, the right-hand side of (6) is strictly positive. However, the left-hand side of (6), which is strictly increasing in , may be negative especially for small values of . Intuitively, the gains from cooperation for the incumbent come from the avoidance of excessive public expenditures when it is no longer enjoying rents from those expenditures. If the incumbent expects to return often to oﬃce, the events when it should benefit from cooperation become relatively rare, to the point where the incumbent’s gain from cooperation may turn negative. This makes clear that the degree of political competition plays a crucial role when it comes to the implementation of the eﬃcient policy. If the expression inside the square brackets in the left-hand side of (6) were strictly positive, then that inequality would hold for  suﬃciently large. The degree of politicians’ profligacy also matters. Suppose that  [(∗ ) − ( )] ≤  (  ) −  ( ∗ ). 1−



(7)



Since ()(∗ −   )  0, (6) would not hold regardless of the value of . Condition (7) implies that, even if future rents were not an issue, future gains from cooperation as consumers are insuﬃcient if the short-run gain from implementing   is very large due to a high . In this case, the eﬃcient policy is unachievable through the revert-todictatorship strategy. Proposition 1 For every economy (   Γ), there exists a number 0 such that if a polity ( ) satisfies  ≥ 0 , then inequality (7) will hold. As a result, the eﬃcient policy cannot be implemented by the revert-to-dictatorship strategy for any level of . ˆ Proof. Take an economy (   Γ) and let  be any positive real number. Define () according to ¸−1 ∙ ∗  ) − ( ) ( ˆ . () ≡ 1+  (  ) −  (∗ )



ˆ () corresponds to the maximum value of  that satisfies (7). Since the ratio (1 − ) ˆ is a strictly increasing function of , any value for  below () satisfies (7). Note also ˆ that 0  ()  1. Observe now that  (  ) −  (∗ ) = ( ) − ( ∗ ) + (  −  ∗ ) ≥  (Γ) − ( ∗ ) + (  − ∗ ) . ¤ £ Therefore, lim→∞  ( ) −  (∗ ) = ∞. Since 0  ( ∗ ) − (  ) ≤  ( ∗ ) − (Γ), ˆ lim→∞ () = 1. Thus, there exists a 0 (that does not depend on ) with the property 11



ˆ that if  ≥ 0 , then () ≥  and inequality (7) holds. Since ∗ −   0, condition (6) is not satisfied and the policy ∗ cannot be implemented with the revert-to-dictatorship strategy. Suppose now that  [ ( ∗ ) −  ( )]   ( ) −  (∗ ). 1−



(8)



It is then possible to place conditions on  that ensure that (6) holds and, as a consequence, the eﬃcient policy constitutes a symmetrical political outcome. Under the assumption that (8) holds, define ( ) according to ( ) ≡



( ∗ −   ) . 1− [ ( ) −  (∗ )] − [( ∗ ) − (  )] 



(9)



Observe that ( ) corresponds to the value of  that makes (6) hold with equality. Additionally, (8) implies that ( )  0. Proposition 2 If an economy (   Γ) and a polity ( ) satisfy (8) and  ≥ ( ), then the eﬃcient policy  ∗ constitutes a symmetric political outcome. Proof. Consider condition (6). It holds with equality for  = ( ), and its lefthand side is strictly increasing in , and its right-hand side is independent of . Thus,  ≥ ( ) ensures that condition is satisfied. As a consequence,  ∗ is a symmetric political outcome. It is well known from the repeated games literature that if players are patient enough, then the eﬃcient policy can be an equilibrium outcome. It would be indeed possible to modify Proposition 2 to emphasize that point. However, we want to focus on the role of political competition in shaping economy policy. According to Proposition 2, ( ) defines the minimum number of parties that can sustain ∗ as an equilibrium with the revert-to-dictatorship plan. Thus, if the eﬃcient policy is sustainable in a polity ( ), then it is also sustainable in a polity that has ( 0 ) parties, where 0  . In that sense, political competition fosters good economic policy. It is important to stress that the findings of Proposition 2 do not depend on the assumption that the period payoﬀ of an opposition party is equal the utility  of a representative household. They rely on the much weaker assumption that politicians have an extra motivation to increase government expenditures when in power. To see this, consider that an opposition party’s period payoﬀ is given by a strictly concave function  diﬀerent from . The payoﬀ of the incumbent is now given by  () =  () + . Define   and  as the respective maximizers of  and  , while ∗ still 12



denotes the maximizer of . Since      , we can clearly substitute   for ∗ ,  for  , and  for  in our analysis. Moreover, if we assume that the  (∗ )   (  ) (so that out-of-power politicians prefer the optimal policy over the dictatorial one), then the eﬃcient policy can be an equilibrium outcome. Similar reasoning can be used to show the subsequent results of the paper do not rely on the assumption that out-of-power politicians share the preferences of the general population either. We have therefore that, if an economy (   Γ) and a polity ( ) satisfy (7), then the eﬃcient policy cannot be supported by the revert-to-dictatorship plan. Provided that  is suﬃciently large, the opposite happens if (   Γ) and ( ) satisfy (8). Our political game can have outcomes that diﬀer from the eﬃcient policy ∗ because  is positive. We showed in Proposition 2 that a high  can oﬀset the adverse eﬀects of a positive . However, as Proposition 1 makes clear, such a conclusion holds only if politicians are not too profligate (i.e.,  is not too large). That becomes particularly relevant when we observe that the diﬀerences   −  ∗ and ( ∗ ) − ( ) are increasing functions of . Hence, exactly when the political distortions can be more severe, competition among the political agents fails to discipline these players. 2.3.2



The cooperative policy



Our political game has potentially many other equilibrium outcomes. Up to now we have focused on the eﬃcient outcome because of its property of maximizing household welfare. However, even if that outcome were sustainable, the political parties may coordinate on an alternative policy. We present now an equilibrium selection criterion and characterize the resulting equilibrium. We resort to the structure of our political game to select an equilibrium. We use the particular feature that at each date  the incumbent is the only player to implement an action. This suggests a stationary equilibrium where the incumbent proposes the (timeinvariant) policy over which they coordinate. Due to the symmetry of the political parties, this proposed policy is independent of who is currently in oﬃce. Hence, in this equilibrium all political parties agree on implementing a stationary policy   that maximizes Ω in the universe of time-invariant policies. We call  the cooperative policy. To characterize  , it is enough to maximize (4). The first-order necessary and suﬃcient condition is Ω0 ( ) = 0. Hence,  0 (  (  )) = − (1 −  + ) ,



(10)



where we have emphasized that   is a function of (  ). Moreover,   = 2 00   0,    ( (  )) 13



(11)



The intuition for this result is simple. As  increases, the incumbent’s future expected rents per period, (), decrease. Hence, its payoﬀ is maximized at a lower level of , which is closer to ∗ . By construction, Ω(  ) ≥ Ω(  ). Hence,  is a symmetric political outcome, and the one that (trivially) characterizes the stationary policy that allows for cooperation under the broadest set of parameters. We have already shown that ∗   . Similar reasoning establishes that ∗    (  ). Moreover, 1 −  +   1. Thus,  0 (  (  ))  − =  0 (  ) and   (  )    . We combine those findings to conclude that  ∗   (  )    and use the strict concavity of  and the definition of  ∗ to infer that  (∗ )  (  (  ))  (  ). Define ∆ () according to ∆ () ≡ Ω( (  ) ) − Ω(   ) , where we emphasize that the function Ω depends on  both directly and indirectly, through   . Expression ∆ () corresponds to the gain for the incumbent when it pursues the cooperative policy, relative to its payoﬀ without cooperation. Suppose that the political parties cooperate so that  is implemented. We next show that if political competition increases, then so do household welfare and politicians’ gain from cooperation. Proposition 3 Both household welfare and politicians’ payoﬀ under the cooperative policy, respectively (  (  )) and ∆ (), strictly increase with the degree of political competition, . 







( ) Proof. The strict concavity of  ensures that  0 ( )  0. Since  =  0 ( )  ,    ( ) from (11) we have that   0. Concerning ∆ (), observe that ∙ ¸ ∙ ¸ ∆ Ω(   )   Ω(  ) Ω(   )   Ω(   ) = + + − .       



However,



Ω(  ) 



  =0   − (1−)2 .



= 0 by the envelope theorem, 



competition does not aﬀect  , and



Ω() 



=



because the degree of political Therefore,



 ∆     =−  +  = ( −  )  0, 2 2 2  (1 − ) (1 − ) (1 − ) concluding the proof. 14



One can easily grasp the intuition underlying Proposition 3. As political competition intensifies,   approaches  ∗ . As a consequence, (  (  )) approaches the maximum utility value, ( ∗ ). On the other hand, recall that by not implementing the dictatorial policy, the incumbent has an expected rent loss per period equal to ()(  −  ). An increase in  decreases that loss. We finish this section with a brief summary of our findings. We consider a repeated political game in which the players are competing political parties and the incumbent party has an inherent desire to allocate more resources to public expenditures than is socially optimum. If politicians are very profligate, the eﬃcient outcome is unachievable, regardless of the degree of political competition. Otherwise, suﬃciently strong competition among political parties can support an equilibrium that yields the eﬃcient outcome. The political parties may choose instead to coordinate on a cooperative policy that maximizes the incumbent’s present value payoﬀ at each date. This equilibrium is sustainable by construction. It has the property that an increase in the degree of political competition increases both the welfare of the representative household and the parties’ gain from coordinating on that equilibrium. Therefore, in the context studied in this section, where the actions of the political party in oﬃce have no bearing on the choices future governments will face, there is a clear sense in which more political competition fosters the implementation of better policies and improves economic performance. As we will see, this is not the case when current policies can aﬀect the set of actions available to future governments.
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A society with public debt



Our objective in this section consists in studying how the public debt impacts the strategic interaction between politicians. It turns out that some results of the previous section will be overturned. More specifically, we will see that is not the case anymore that an increase in the number of political parties will unequivocally foster the implementation of eﬃcient policies.



3.1



The economic and political environment



We denote the public debt at the beginning and the end-of-period  by  and +1 , while  and 0 denote the same variables when the time subscript is omitted. The constraints || ≤  and |0 | ≤ , where  is a positive real number, prevent Ponzi schemes. Its initial value 0 is exogenous and equal to zero.12 12



The expediency of the assumption 0 = 0 is a consequence of two factors. First, we wish to understand how the results of the previous section change when the government is allowed to issue public
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The preferences of a common citizen can be represented by the twice diﬀerentiable function (  0 ). We denote its partial derivatives by  ,  and 0 . Similar notation is used for the second-order derivatives. As in section 2,  is similar to an indirect utility function, while  (  0 ) = (  0 ) +  describes the period preferences of a dictator who stays in power forever. The results of section 2 do not depend on whether the government has access to lumpsum taxes or not. However, at least since Barro (1974) it is known that if lump-sum taxes are available, then the government can relax any constraint imposed by the public debt by simply raising tax revenues that exactly match the value of its outstanding bonds. Hence, our present goal requires us to assume that lump-sum taxes are not available in our underlying economy.13 The function  is shaped by the trade-oﬀ between providing , raising distortionary tax revenues, and managing the public debt. We assume that it is strictly concave in  and attains a maximum at ∗ ( 0 ) ∈ ( Γ). We also assume that 0 ≥ 0,   0, and 0  0 .



(12)



If  and  are held constant, then an increase in 0 reduces the amount of distorting revenue required to balance the government budget. This justify the first inequality. Concerning the second one, if  and 0 are held constant, an increase in  leads to an increase in the tax burden. Hence, the marginal utility of  should decrease. Similar argument lead to the conclusion that  should be an strictly increasing function of 0 .14 Moreover, if the government holds its debt constant over the time at some generic level , then the amount of distortionary revenue needed to balance the government budget will be an strictly increasing function of . Hence, we assume that ³ ³ ´ ´ ³ ³ ´ ´ ˆ  ˜ ⇒  ˆ  ∗ ˆ ˆ  ˆ   ˜  ∗ ˜ ˜  ˜ . (13)



The government choices at each date  are are constrained by the beginning-of-period value of the public debt  . This is so because an increase in  tights its date- budget constraint. We formalize these constraints in the following way. Let ¯  0 denote maximum steady-state value of the public debt consistent with the minimum expenditures .15 Let   () be a strictly increasing and continuously diﬀerentiable function. That debt. Exactly when this feature is introduced the public debt must be null. Thus, that assumption is a natural consequence of the exercise being carried out. Second, it saves notation and simplifies the analysis. We will further discuss it after characterizing the Ramsey policy. 13 In other words, if lump-sum taxes were available, then the period payoﬀ  would not depend on ( 0 ). 14 We will later disscuss with more details the assumptions that   0 and 0  0. 15 By consistent we mean that ¯ satisfies the government budget constraint. More precisely, let  denote the steady-state interest rate. Then, ¯ has the property that the sum  + ¯ is equal to



16



function satisfies   (¯) = ¯. The government choices at date  must satisfy   ( ) ≤ +1 ≤ ¯ .



(14)



We model the constraints in the choice of  in similar fashion. Let   ( 0 ) be a continuously diﬀerentiable function that is strictly decreasing in  and strictly increasing in 0 . Morevoer,   (¯ ¯) = . The choice of  must satisfy  ≤  ≤   (  +1 ) .



(15)



The properties of   and   are such that an increase in  does shrink the set of attainable actions for the date  incumbent. Moreover, the only attainable action for an incumbent who inherits a debt equal to ¯ consists in setting (  +1 ) = ( ¯). For future reference, we wish to outline the properties P∞  of the eﬃcient policy—that is, ∗ ∗ ∞ the attainable policy {  +1 }=0 that maximizes =0   (    +1 ). We show in the Appendix 2 that ∗+1 = 0 for every . Therefore, ∗ =  ∗ (0 0) for every .16 . We assume that ∗ (0 0)    (0 0).17 P∞  ∞ The dictatorial policy {   +1 }=0 maximizes =0   (    +1 ). We show in the Appendix 2 that the dictatorial policy is static. Moreover,  +1 = 0 for every . Hence, the eﬃcient and dictatorial debt levels are identical. However, under a dictatorship the government expenditures will be higher than prescribed by the eﬃcient policy. The political structure is exactly as in section 2. In the present context, an economy is an array (   Γ       ¯). Strictly speaking, the concept of economy should incorporate the initial public debt 0 . However, since we assume that 0 = 0, there would be no gain by incorporating that variable in the description of the economy. Thus, to make the notation lighter, we decide to stick to the previous representation. A polity is a vector ( ) and society is the combination of an economy and a polity.



3.2



The policy game



We modify the game of the previous section as little as possible. The players are still the same. A history of policies is now an array  = ((0  1 ) (1  2 )  (  +1 )). After observing −1 , the date  incumbent party selects a policy (  +1 ). The period payoﬀ maximum amount of tax revenue the government can raise each period. As usual,  and  are related by the equality  = (1 + )−1 . 16 As discussed in the Appendix 1, if 0 were not equal to zero, then the Ramsey policy would change from date zero to date one and be constant thereafter. Such a transition would make the notation heavier and the analysis slightly more complicated. Hence, although that is not essential, assuming that 0 = 0 does simplify our task. 17 This assumption entails that, given the optimal level of debt, the optimal value of g is smaller than its attainable upper bound. Hence, a profligate government has room to overspend even without increasing the public debt.
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of a generic party  is given by  (  0 ) = (  0 )+1 , while the probability that a party will be elected is equal to 1. The definition of symmetrical political equilibrium is similar to the one adopted in section 2. If {  +1 }∞ =0 is a symmetrical political outcome, then the payoﬀ of the date- incumbent Ω ({  +1 }∞ = ) is given by Ω ({  +1 }∞ = )



3.3



= (    +1 ) +  +



∞ X







−



=+1



∙ ¸  (    +1 ) +  . 



(16)



Equilibria



We now turn to the characterization of an equilibrium outcome that we will use to support other equilibria by means of trigger strategies. However, the task here is not as simple as in the previous section. Even if the date  incumbent believes that all other parties will implement the dictatorial policy regardless of the history −1 , it may still find optimal to issue debt to fund a raise of  above its dictatorial level. We then need to find another suitable equilibrium outcome to use as starting point to characterize other equilibria. The function ( 0  ) will play a central in the processes of characterizing the equilibrium of our political game. It is defined so that ( 0  ) solves max[(  0 ) + ] .



(17)



 ≤   ( 0 )



(18)







subject to and  ≤ . Since (  0 ) ≥ 0, the second constraint will never bind. Therefore, the first-order condition is  ( ( 0  ) 0 ) ≥ − . (19) This condition will hold with equality whenever (18) does not bind. Let us discuss with further details the solution of problem (17). Let  denote the solution of its unconstrained version. We first study the properties of  . Let  , 0 , and  denotes its partial derivatives. We adopt similar notation for the partial derivatives of  and   .The diﬀerentiation of (19) when it holds with equality establishes that  0 1  = − , 0 = − , and  = − . (20)     = −  , 0 = −0  , and  = −1 . Recall that  is strictly concave in . Hence,   0. Therefore,  ( 0  )  0. Then, combine the former inequality with (12) to conclude that  ( 0  )  0 and 0 ( 0  )  0. Recall that if  and 0 18



are held constant, an increase in  requires the government to increase its distortionary revenues. Since the definition of  entails finding an optimal balance between government consumption and distorting taxation,  should be strictly decreasing in . Similar reasoning suggests that  should be strictly increasing in 0 .18 We are now in the position of discussing the properties of . The function  may fail to be diﬀerentiable exactly when  ( 0  ) =   ( 0 ). However,  is diﬀerentiable whenever  ( 0  ) 6=   ( 0 ). Suppose that  ( 0  )    ( 0 ). Thus, ( 0  ) =   ( 0 ). Therefore,  =   0, 0 = 0  0, and  =  = 0. If  ( 0  )    ( 0 ), then ( 0  ) =  ( 0  ). Therefore,  =   0, 0 = 0  0, and  =   0. + Let −  and  denote, respectively, the left and right derivatives of  with respect to . We use analogous notation for the side derivatives with respect to 0 and . It   should be clear from the previous paragraph that −  is equal to  or  . Similarly,  + +  =  or  =  . The same reasoning applies to the side derivatives with respect to 0 and . Therefore, + − + − + −   0,   0, 0  0, 0  0,  ≥ 0, and  ≥ 0 .



(21)



Even if  is not diﬀerentiable when  ( 0  ) =   ( 0 ), the inequalities above allow us to conclude that  is strictly decreasing in , strictly increasing in 0 and weakly increasing in . For instance, consider the variable . At a point in which  is not + defined, both the left −  and the right  partial derivatives are negative. Since  is continuous, we can be sure that its value decreases as  increases. Similar reasoning applies to 0 and . For the sake of concreteness, we provide below an example of functions  and   for which the corresponding function  satisfy the inequalities in (21). Consider the functions ¢2 1¡ (  0 ) = −  − 1 −2  + 3 (0 − ) +  ( 0 ) (22) 2 and   ( 0 ) =  + (24 − 5 )¯ − 24  + 5 0 (23) where 1 , 2 , 3 , 4 , and 5 are positive constants and  is a generic function. If  is as above, then  ∗ ( 0 ) = 3 (0 − ) + 1 −2  and  ( 0  ) = ∗ ( 0 ) + . Moreover,  ∗ (0 0) = 1 . Hence, we can interpret 1 as a parameter that defines the eﬃcient level of , while 2 defines the impact of equal variations in 0 and  over ∗ . Concerning 3 , it measures the impact of the public debt growth (0 − ) over ∗ . Parameters 4 18



Given that   0, the inequalities  ( 0  )  0 and  ( ( 0  ) 0 )  0 are equivalent. Therefore, for the purposes of this paper we could have substitute the inequality  ( 0  )  0 for the second inequality in (12). Similarly, the inequality 0 ( 0  )  0 could have substited for the third one in (12).
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and 5 define the impact of changes in  and 0 over the upper bound of  . Since  = −(3 + 1 2 −2  )  0, 0 = 3  0,  = 1  0,  = −24  0, 0 = 5  0,  +   = 0, and −  and  are equal to  or  , the first two inequalities in (21) hold. Analogous reasoning establishes that the other four also hold. Suppose that the date- incumbent believes that all other parties will leave a debt ¯ regardless of the debt they inherited. If under this assumption the best strategy for the date zero incumbent is to set +1 = ¯, then we have an equilibrium in which the first incumbent enjoys a relatively high payoﬀ and the remaining governors will have to set  =  and +1 = ¯. Formally, the policy plan {˜   }∞ =0 , where  ˜  (−1 ) = ((  ¯ ) ¯)



(24)



for every −1 , will be a a symmetrical political equilibrium provided that, among other conditions,  is suﬃciently large. It follows from (24) that the corresponding outcome is {˜   ˜+1 }∞ ˜+1 =  and ˜+1 = ¯ for every , while ˜0 = (0 ¯ ). It should =0 , where  be clear that in this equilibrium the date-zero incumbent sets a high value for 0 and drives the economy to a steady-state characterized by  and ¯. For future reference, we will refer to this equilibrium and its outcome as spendthrift.19 Since  is metric of politicians degree of profligacy, at a first glance it may seem obvious that the spendthrift policy is an equilibrium outcome if  is large. However, such an assessment is not so simple. For instance, recall that  +1 = 0 for every . Hence, a dictator will not drive the public debt to its maximum attainable value regardless of the value of . We should also keep in mind that if  is large, this parameter is large at every date and not only at date zero. Therefore, there is no reason to expect that a large  must induce the date-zero incumbent to drive 0 and 1 up to their maximum attainable values, since such a policy decreases its expected future rents. For the spendthrift policy to be an equilibrium outcome, besides our initial assumption that politicians are not sure about being reelected, two additional assumptions have to be met: (i) politicians are suﬃciently profligate and (ii) the rate at which an incumbent can substitute  for +1 is not too small. We will further discuss the interaction of these assumptions in the next four paragraphs.20 Let  be a generic date. Suppose that the public debt consists in bonds sold at a price  ≤ 1. The government can increase  by issuing bonds at  and redeeming them at  + 1. To balance its date  + 1 budget the government can reduce +1 by the exact 19



The reader may wonder why we do not use the word profligate instead of spendthrift, since the two are synonyms and we have already been using the first one. We decided to adopt diﬀerent words because politicians’ profligacy is not suﬃcient to ensure that the spendthrift policy is an equilibrium outcome. 20 The fact that the spendthrift policy constitutes an equilibrium outcome is not a consequence of a conceivable lack of patience by politicians, since neither a benevolent planner nor a dictator with the same discount factor  as the politicians will pursue such a policy.
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amount of the extra debt to be redeemed. Hence, an incumbent can use the public debt to substitute  for +1 at a rate equal to  . The partial derivatives of the date  payoﬀ with respect to  and +1 are equal to, respectively,  (    +1 ) +  and [ (+1  +1  +2 ) + ]. Therefore, −



  (+1  +1  +2 ) +  , = +1  (    +1 ) + 



where − +1 is a standard marginal rate of substitution. As a consequence, the date- incumbent has an incentive to issue debt to increase  and to reduce +1 whenever the inequality  (+1  +1  +2 ) +     (25)  (    +1 ) +  holds. The last inequality unwraps how the combination of political competition with assumptions (i) and (ii) brings forth the spendthrift equilibrium. Make  → ∞. Since  is bounded, the right-hand side of (25) converges to . Hence, for  suﬃciently large, (25) holds whenever    . (26) It is well know from basic Macroeconomics that if an economy is in a deterministic steady-state, then the intertemporal marginal rate of substitution is equal to . Therefore, (26) will certainly hold in such a context. For the particular case of small open economy models,  =  is standard competitive equilibrium condition and (26) holds as well. We conclude that unless  is considerably smaller than its steady-state value, the date  incumbent will have an incentive to increase  and  . Moreover, the larger , the stronger this incentive is. We should also mention that inequality (25) will hold in a steady state regardless the value of . In such a context,  =  and  (+1  +1  +2 ) =  (    +1 ). Hence, that condition is equivalent to   . Thus, whenever the economy reaches a steady state, party  will have an incentive to issue more debt. We formally establish in the Appendix 3 that if conditions (i) and (ii) are satisfied, then the spendthrift policy is an equilibrium outcome. For condition (i), we require that ˜, 



(27)



˜ is a real number whose characterization is provided in that Appendix.21 Conwhere  cerning (ii), the problem is a little more subtle. This assumption is equivalent to placing ˜ we conjecture that there exists an equilibrium in which the public debt For the case in which  ≤ , gradually converges, in an increasing fashion, to ¯. As a consequence, the convergence to the steady state ( ¯) does not take place immediately, as in the spendthrift outcome. We are currently studying this question. 21
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a positive lower bound on  . However, that variable is not a explicit component of our political game. Its impacts over the intertemporal trade-oﬀ faced by governors are built-in components of the function . Therefore, we must somehow disentangle this variable from the whole structure of the game. Take a policy {  +1 }∞ = with the property that  = (  +1  ). For simplicity, assume that the partial derivatives  and 0 are defined at every point ( 0  ). Let  be any date and  a small positive number. If +1 increases by the amount ,  will grows approximately by 0 (  +1  ), while +1 will falls by approximately − (+1  +2  ). Hence, a governor can substitute  for +1 at the rate −



0 (  +1  ) 0 (  +1  ) =− .  (+1  +2  )  (+1  +2  )



However, the rate at which a governor can substitute  for +1 is also equal to  . Therefore, 0 (  +1  )  = − .  (+1  +2  ) Combine the last equality with (26) to conclude that the condition we are looking for is −



 0 (  +1  )  .  (+1  +2  ) 



However, we need this condition to hold for all . Since 2 ≥ , that inequality will hold whenever 0 (  +1  )  −  . (28)  (+1  +2  ) 2 That condition ensures that  is always larger than half of its steady-state value. In the Appendix 3 we provide a more technical version of (28) that takes into consideration, among other technical issues, that  and 0 may be undefined at some points ( 0  ). Since the spendthrift policy is an equilibrium outcome, we can use trigger strategies that specify reversion to the plan {˜   }∞ =0 to characterize a set of equilibrium outcomes. Define the revert-to-spendthrift plan associated to a policy {  +1 }∞ =0 so that if the pre−1 vailing history is equal to {  +1 }=0 , then a player will stick to the policy {  +1 }∞ =0 ; otherwise, the player will implement the policy specified in (24). If a policy {  +1 }∞ =0 satisfies ¯ ¯ Ω ({  +1 }∞ = ) ≥ (  (   ) ) + ∙ ¸ ∞ X  − (¯  ¯) +  (  ¯ ) +   =+1



(29)



for every , then {  +1 }∞ =0 is a symmetric policy outcome. This is so because this inequality ensures that the corresponding revert-to-spendthrift plan is an equilibrium 22



strategy. The novelty now is that besides being suﬃcient, that equality is also a necessary condition for a policy {  +1 }∞ =0 to be an equilibrium outcome. Indeed, if (29) is not satisfied at some date , the incumbent can implement the action ((  ¯ ) ¯) and achieve the payoﬀ specified by the right-hand side. Since (29) is a necessary and suﬃcient condition that an symmetric policy outcome must satisfy, that inequality provides a complete characterization of the set of all symmetric political outcomes. Having such full characterization allows us to obtain results stronger than those of section 2. We again abuse the notation and denote by Ω( ) the payoﬀ of the incumbent party if all parties implement the static policy ( ). Hence, ∙ µ ¶ ¸ 1  Ω( ) = (  ) + 1 −  +  . (30) 1−  We then particularize (29) to conclude that the eﬃcient policy (∗ (0 0) 0) is a symmetric political outcome if and only if   ˜+1 }∞ Ω( ∗ (0 0) 0) ≥ Ω0 ({˜ =0 ) . This inequality is equivalent to ∙ ¸  ∗  ∗ ¯ ¯ (0  (0 0) 0) −  (  ) + ( (0 0) − ) ≥ 1−  ∗ ¯ ¯  (0 (0  ) ) −  (0  (0 0) 0) .



(31)



The right-hand side is the instantaneous gain a incumbent will receive from selecting the spendthrift policy instead of the eﬃcient one. The left-hand side corresponds to that player’s future payoﬀ gain from the implementation of the eﬃcient instead of the spendthrift policy. The definition of ¯ implies that  ∗ (¯ ¯) = . Thus, an appeal to (13) establishes that (0  ∗ (0 0) 0)  (¯  ¯). Moreover, ∗ (0 0)  . Therefore, the left-hand side is positive regardless of the value of  and strictly decreasing in that variable. The right-hand side is also positive, inasmuch as  (0 (0 ¯ ) ¯)   (0  ∗ (0 0) ¯) ≥  (0 ∗ (0 0) 0) . Consider the inequalities



and



 ∆ ≥ ∆ 1−



(32)



 ∆  ∆ , 1−



(33)
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where ∆ = (0 ∗ (0 0) 0) −  (¯  ¯) and ∆ =  (0 (0 ¯ ) ¯) −  (0  ∗ (0 0) 0). Similarly to section 2, the analysis depends on which of the two inequality holds. However, the fact that  ∗ (0 0)  , while the variables of the previous section satisfied  ∗   , has important implications. Proposition 4 Suppose that an economy (   Γ       ¯) and a polity ( ) satisfy (27) and (32). Hence, the eﬃcient policy (∗ (0 0) 0) constitutes a symmetric political outcome. Proof. Combine the inequalities (32) and ()( ∗ (0 0) − )  0 to conclude that (31) holds. As a consequence, ( ∗ (0 0) 0) is an equilibrium outcome. We have just shown that if politicians are suﬃciently profligate and the payoﬀs satisfy (32), the eﬃcient policy will be an equilibrium outcome regardless of the degree of political competition. There was no such result in section 2. As pointed out before, this result arises because the eﬃcient policy prescribe a value for  that exceeds its counterpart in the spendthrift equilibrium after date zero. The analysis is richer when the inequality (32) does not hold. Define ( ) according to (∗ (0 0) − ) ( ) ≡ 1− . (34) ∆ − ∆  As before, ( ) is exactly the value of  that makes (31) holds with equality. Moreover, (33) ensures that ( )  0. Proposition 5 Suppose that an economy (   Γ       ¯) and a polity ( ) satisfy (27) and (33). Hence, the eﬃcient policy (∗ (0 0) 0) constitutes a symmetric political outcome if and only if  ≤ ( ). Proof. We start by the “if part.” Condition (31) holds with equality exactly when  = ( ). Since the left-hand side of this inequality is strictly decreasing, it will hold whenever  ≤ ( ). Hence, the eﬃcient policy is a symmetric political outcome. For the only “if part”, assume that ( ∗ (0 0) 0) is an equilibrium outcome. Therefore, (31) holds. As a consequence, it must be the case that  ≤ ( ). Some implications of Proposition 5 are quite diﬀerent from those its counterpart in the previous section, Proposition 2. First, the result of the previous section lays down a suﬃcient condition, while the last proposition establishes one that is necessary and suﬃcient. Second, the function ( ) establishes an upper bound on the number of parties that allows for sustaining the eﬃcient policy by means of trigger strategies. Thus, when the government is allowed to issue debt, the implementation of the eﬃcient policy requires having a maximum—instead of a minimum—number of competing parties. 24



The combination of Propositions 4 and 5 implies that, provided that politicians are suﬃciently profligate, the eﬃcient policy can be an equilibrium outcome regardless of which the two mutually exclusive inequalities (32) and (33) holds. If the former one prevails, then the eﬃcient policy is an equilibrium outcome regardless of the value of . On the other hand, if the latter holds, then the number of political parties cannot be too large. Therefore, it is relevant to have some understanding of the conditions that will determine which these inequalities will prevail. Again, the analysis is similar to that of the previous section. Lemma 1 For every economy (   Γ       ¯), there exists a number 0 such that if a polity ( ) satisfies   0 , then inequality (33) will hold. Proof. See Appendix 4. Suppose that for suﬃciently large , ( ) were smaller than 2. In such a context, the combination of Proposition 5 and Lemma 1 would lead to the conclusion that the eﬃcient policy could not be an equilibrium outcome. In the next lemma we show that, under some conditions, ( ) will not be smaller than 2 when  is large. Define  1 according to 2[Γ −  ∗ (0 0)] 1 = . 2[Γ −  ∗ (0 0)] + [∗ (0 0) − ] Lemma 2 Let (   Γ       ¯) be an economy satisfying    1 . Thus, there exists a 1 with the property that if    1 and   1 , then ( )  2. Proof. See Appendix 4. We can now show that if politicians are too profligate and people are suﬃciently patient, then some, but not too much, political competition is necessary and suﬃcient to warranty that the eﬃcient policy is a symmetric political outcome. Corollary 1 Suppose that an economy (   Γ       ¯) and a polity ( ) satisfy (27) and   0 . Therefore: (i) the eﬃcient policy (∗ (0 0) 0) constitutes a symmetric political outcome if and only if  ≤ ( ); (ii) if    1 and   1 , then there exists such a . Proof. Statement (i) is a direct consequence of Proposition 5 and Lemma 1. Concerning (ii), observe that if ( )  2, then there would be no  satisfying  ≤ ( ). Lemma 2 ensures that one can find a  with the desired property. As in section 2, we have an equilibrium selection problem. We adopt here the same criterion we used in the previous section. We assume that the all political parties agree 25



to implement a static policy that maximizes the payoﬀ of the date zero incumbent. By construction, the same policy will maximize the payoﬀ of the date  incumbent for each date . We now turn to the characterization the cooperative equilibrium described in the previous paragraph. Given a generic value  for the public debt, we define   as the value of  that maximizes Ω( ) subject to  ≤   ( ). If that constraint does not bind, the necessary and suﬃcient first-order condition is Ω (  ) = 0, which is equivalent to µ ¶    (  (   ) ) = − 1 −  + , (35)  where we have emphasized that   is a function of  and (  ). From now on, whenever that does not lead to a confusion, we will omit the arguments (  ) and we write   (). The diﬀerentiation of the last equality leads to    = 2 0.     (  (   ) )



(36)



The intuition for this result is the same as in the previous section. An increase in  leads to a decrease on the incumbent’s future expected rents per period (). Hence, this agent’s payoﬀ is maximized at a lower level of . Since the politicians coordinate on a static policy, the cooperative level of the public debt  must be equal to 0 . Given that 0 = 0, we conclude that  = 0, while the cooperative value of  is equal to   (0). Moreover,   0,  (0   (0) 0)  0, and  (0 ∗ (0 0) 0) = 0. We then conclude that  (0)   ∗ (0 0). By construction, Ω(  (0) 0) ≥ Ω( 0) for all . Therefore, (  (0) 0) is the static policy that allows for cooperation under the broadest set of parameters. That is, if a static policy ( 0) is a symmetric political outcome, then so is ( (0) 0). Of course, if ( (0) 0) is not an equilibrium policy, then no static policy will be. We still have to discuss under which conditions (  (0) 0) is an equilibrium outcome. If we evaluate the left-hand side of (29) at (  (0) 0), that inequality becomes Ω(  (0) 0) ≥ Ω0 ({˜   ˜+1 }∞ =0 ) .



(37)



Thus, (  (0) 0) will be a symmetric policy outcome if and only if it satisfies this last condition. We cannot be sure that happens, since the policy in the right-hand side is not static. However, the eﬃcient policy is static and Ω( (0) 0) ≥ Ω( ∗ (0 0) 0). Therefore, if the eﬃcient policy is an equilibrium outcome, then so is the cooperative policy. Hence, we can apply Proposition 5 to conclude that if an economy (   Γ       ¯) and a polity ( ) satisfy (27), (33) and  ≤ ( ), then the cooperative policy is a symmetric political outcome. On the other hand, if   ( ), then the eﬃcient policy is not 26



∗ an equilibrium outcome. As a consequence, Ω0 ({˜   ˜+1 }∞ =0 )  Ω( (0 0) 0). However, the cooperative policy may still be an equilibrium outcome, since we cannot rule out   ¯ that Ω(  (0) 0) ≥ Ω0 ({˜   ˜+1 }∞ =0 ). That is, given an economy (   Γ     ), it may exist a polity ( ) for which the eﬃcient policy is not an equilibrium outcome but the cooperative policy is. This naturally lead us to enquire whether (  (0) 0) is an equilibrium outcome for every polity. Below we show that if  is too large, then  has to be suﬃciently small for ( (0) 0) to be an symmetric equilibrium outcome.



Proposition 6 Let (   Γ       ¯) be any economy. Thus, there exist numbers 1 and   ( ) ≥ ( ) such that if a polity ( ) satisfies   1 and     ( ), then the cooperative policy (  (0   ) 0) is not a symmetric political outcome. Proof. See Appendix 4. The intuition for this result is simple. The larger is the value of , the higher is the incumbent’s incentive to implement the spendthrift policy. On the other hand, we will soon see that the payoﬀ gain from implementing the cooperative policy decreases as  increases. Therefore, the combination of large values for both  and  suﬃces to rule ( (0   ) 0) out as an equilibrium policy. Let ∆ the incumbent gain by implementing the cooperative instead of the spendthrift policy. Therefore,   ˜+1 }∞ ∆ = Ω(  (0) 0) − Ω0 ({˜ =0 ). This equality is equivalent to ∆ () = Ω(  (0   ) 0 ) − Ω( ¯ ) +  (¯  ¯) −  (0 (0 ¯ ) ¯) , where we emphasize that Ω depends on  by writing this variable down as its argument. Proposition 7  (0  (0   ) 0) is strictly increasing on , while ∆ () is strictly decreasing. Proof. The strict concavity of  with respect to  ensures that  (0  (0   ) 0)   0)    0. Thus,  (0 =  (0   0)   0. Concerning ∆ (), observe 0, while     that ∙ ¸ ∆ Ω(  (0   ) 0 )  Ω(  (0   ) 0 ) = + −     Ω( ¯ )  (¯  ¯)  (0 (0 ¯ ) ¯) + −    27







However, Ω(0) = 0, Therefore,



Ω() 



 = − (1−) 2 ,



 (¯¯) 



= 0, and



 (0(0¯)¯) 



= 0.



∆    =−   (0   ) + =− [ (0   ) − ]  0 . 2 2  (1 − ) (1 − ) (1 − ) 2 One can easily grasp the intuition underlying the last proposition. As  increases,  (0   ) gets closer to  ∗ (0 0). As a consequence, the payoﬀ of common citizen under the cooperative policy approaches its eﬃcient value. Concerning the impact of changes in  over ∆ , recall that by not implementing the spendthrift policy, the incumbent has at each period an expected rent gain equals to ()[ (0   ) − ]. Clearly, an increase in  decreases such gain. We have just shown that an increase in  leads to a fall in ∆ (). Moreover, as shown in Proposition 6, the cooperative policy is not an equilibrium outcome if  is too large. Thus, an increase in  unequivocally hinders or even prevents the implementation of the cooperative policy. In the positive side, the payoﬀ of the common people in the cooperative equilibrium is strictly increasing in . Thus, non-politicians will have a higher welfare if political parties still coordinates on (  (0   ) 0) after an increase in . We conclude this section with a synthesis of its results. We study the strategic interactions of competing political parties in a dynamic political game. The party in oﬃce can use the public debt to impact the actions of future governors. If politicians are suﬃciently profligate, there is an equilibrium in which the date zero incumbent set very high values for both government consumption and public debt. The burden of such a large debt constrains future administrators to set government consumption at a minimum level. We adopt that equilibrium as benchmark and then we use trigger strategies to characterize the entire set of equilibrium outcomes. The implementation of the optimal policy requires the number of competing political parties not to exceed a well-defined upper bound. Similar remark applies to a static cooperative policy that maximizes the payoﬀ of the incumbent party and provides the common citizen higher welfare than the benchmark equilibrium. An increase in the number of parties can prevent both the optimal and the cooperative policies from being equilibrium outcomes. Moreover, the politicians payoﬀ gains from coordinating on the cooperative equilibrium falls after such an increase. Therefore, an increase in the number of political parties is far from being a welfare-enhancing event. 
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Appendix 1: the underlying economy In this Appendix we present the foundations for our assumption that players’ period payoﬀs depend only on  in an economy without public debt and (  0 ) in an economy with government-issued securities. For the former case, consider a society populated by a continuum infinitely of lived households with Lebesgue measure one and a government. Each household is endowed with one unit of time. This society produces a single consumption good. A single competitive firm produces it. Technology is described by 0 ≤  +  ≤ , where  is the amount of time allocated to production,  corresponds to people’s consumption, and  denotes government consumption. Thus, feasibility requires  +  =  ,



(38)



where  denotes time. Since  ≤ 1, we conclude that  ≤ 1. At each date  a spot market for goods and labor services operates. The government finances its expenditures by taxing labor income at a proportional tax   . Its budget constraint is  =    . (39) The twice diﬀerentiable function  = (  ) is the typical household period utility function. It is strictly increasing in  and  and strictly decreasing in . For a fixed ,  satisfies standard monotonicity, quasi-concavity, and Inada conditions. Intertemporal preferences are described by ∞ X



 − (     ) ,



(40)



=



where  = 0 1 2 A household’s date  budget constraint is  ≤ (1 −   ) .



(41)



∞ Given {    }∞ =0 , at date  = 0 a household chooses a sequence {   }=0 to maximize (40) subject to (41) and  ≤ 1. ∞ A competitive equilibrium for a fiscal policy {    }∞ =0 is a sequence {   }=0 that ∞ satisfies (38) and solves the typical household’s problem. A sequence { }=0 is attain-
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∞ ∞ able if there exist sequences {  }∞ =0 and {   }=0 such that {   }=0 is a competitive ∞ 22 equilibrium for {    }=0 . We now characterize the set of attainable allocations and policies. The households’ first-order necessary and suﬃcient conditions are (41) taken as equality and



−



 (     ) = 1 −  ,  (     )



which is equivalent to  = 1 +



 (     ) .  (     )



(42)



Combine this expression with (39) to conclude that any attainable outcome {     }∞ =0 must satisfy ¸ ∙  (     )  = 1 +  . (43)  (     ) We can then use techniques similar to those found in Chari and Kehoe (1999) to show that a sequence {     }∞ =0 satisfies (38) and (43) if and only if it is attainable. At each date , there are two fiscal variables ( and   ) that the government can select. Of course, if the Laﬀer curve of this artificial economy is monotone, then the government can actually select one variable. However, we cannot rule out the existence of multiple tax rates that fund the same level of government expenditures. Thus, for each attainable value of , we define  () according to  () = max (  ) ()



(44)



subject to subject to (38) and (43). Hence, whenever we say that a sequence { }∞ =0 is a policy we will assume that   is given by a solution of (44) for the corresponding  . It should be clear that  resembles an indirect utility function. Built in that function is a trade-oﬀ between increasing the provision of  and reducing the tax burden. Although we assumed that the government only has distorting revenues, we could have assumed that lump-sum taxes were available without aﬀecting the results. The constraints  ≤ 1 and (38) imply that if  = 1, then  = 0 and  = 1. Thus, the Inada conditions on  imply that  (1) ≤ () for all  ≤ 1. Moreover, it may be the case that  (1) = −∞. Furthermore, if (  0) = −∞, then  (0) = −∞. As discussed in section 2, if  is unbounded below, then any policy { }∞ =0 can be an equilibrium of our political game. To avoid such an indeterminacy, we assume that there exist a lower bound   0 and an upper bound Γ  1 for  so that this variable lies in the set [ Γ]. 22



It should be clear that the players of the games consired in this paper are required to select attainable policies.
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An inspection of problem (44) shows that the second derivative of  will depend on the third derivatives of . Thus, unless several extra assumptions are placed on , it does not seem possible to ensure that  is strictly concave, as we assume in section 2. Thus, we should at least provide an example showing in which  is indeed strictly concave. Let 1 , 2 , and 3 be positive numbers. If (  ) = 1 ln  + 2 ln(1 − ) + 3 ln , then ¸ ∙ 2 () = 1 ln[1 − (1 + 2 )] + 3 ln  + 2 ln (45) (1 + 2 )1 and 00



 () = −



½



1 (1 + 2 ) 3 + 2 [1 − (1 + 2 )] 



¾



0.



(46)



Suppose now that public debt is introduced in the above economy. The trade-oﬀ implicit in the function  is now aﬀected by the beginning-of-period  and the endof-period 0 values of the public debt. Therefore, in such a context,  must depend on (  0 ). To rule would Ponzi games, we require that || ≤  and |0 | ≤ , where   ∞ is suﬃciently large for these constraints never bind. We have implicitly assumed that the eﬀects of changes in the interest rate are embedded in . And, as pointed out in section 2, lump-sum taxes are ruled out. Otherwise, the government would be able to remove any constraint imposed by the public debt by raising lump-sum revenues that precisely match the value of  and, as consequence,  would not depend on either  or 0 .



Appendix 2: the eﬃcient and the dictatorial policies in an economy with debt In this appendix we characterize the eﬃcient and the dictatorial policies for the economy with debt. We keep the hypotheses on preferences and technology of Appendix 1 and assume that the government issues claims to one unit of the consumption good. These claims are traded at a price  . The government period budget constraint is  +  =    +  +1 ,



(47)



where  is the amount of claims to be redeemed at beginning of date . People’s equivalent constraint is  +  +1 = (1 −   ) +  . The initial value of the public debt is exogenous and satisfy 0 = 0. The public debt must satisfy the constraint |+1 | ≤   ∞. We know turn to the task of characterizing the eﬃcient policy {∗  ∗+1 }∞ =0 . Instead of working with the reduced form , we will use the primitive function . Denote the sum  (  ) +  (  ) by (  ). Using the reasoning found in Chari and Kehoe 31



(1999), we conclude that the set of attainable sequences is fully characterized by (38) and ∞ X   (     ) = 0 . (48) =0



Additionally, the public debt sequence must satisfy ∞ X



 − (     ) =  (     ) .



(49)



=



The eﬃcient allocation {∗  ∗  ∗ }∞ =0 solves the problem of maximizing people’s lifetime utility (40) for  = 0 subject to (38) and (48). The solution is characterized by these constraints plus the first-order conditions  (     ) −  + Θ (     ) = 0 ,  (     ) +  + Θ (     ) = 0 ,  (     ) −  + Θ (     ) = 0 ,



(50)



where  and Θ are, respectively, Lagrange multipliers for (38) and (48), while  ,  and  are partial derivatives. The inspection of the set of equations composed by the last equalities and P∞three − ∗ ∗ ∗ ∞ (38) establishes that {     }=0 is a static sequence. Thus, =  (∗  ∗  ∗ ) = P ∞  ∗ ∗ ∗ ∗ =0  (     ) = 0 for all . Hence, (49) implies that  = 0 for every . As a final comment, if 0 were not equal to zero, then it would be necessary to add the factor  (0  0  0 )0 to the right-hand side of (48). As a consequence, the date zero first-order conditions would be slightly diﬀerent. We would then conclude that eﬃcient allocation would be static for  ≥ 1 but diﬀerent from their date zero values. Concerning the public debt, it would still be constant for  ≥ 1. However, it would not be equal to the initial exogenous value 0 . In synthesis, if 0 6= 0, the eﬃcient allocations and debt change from date zero to date one and then reach a steady state. ∞    ∞ Concerning the policy {   +1 }=0 , we must find a sequence {     }=0 P∞dictatorial that maximizes =0   [(     ) +  ] subject to (38) and (48). The solution is characterized by the same equations as the eﬃcient policy, except that  (     ) +  −  + Θ (     ) = 0  ∞ replaces equality (50). We then conclude that  +1 = 0 for all  and the sequence { }=0 is static.
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Appendix 3: the spendthrift equilibrium In this appendix we establish that the spendthrift policy is an equilibrium outcome. Our first step in this long exercise consists in establishing an auxiliary result. We show below that if  is suﬃciently large, then constraint (18) will bind. Lemma 3 There exists a number 2 that does not depend on ( 0 ) with the property that if   2 , then ( 0  ) =   ( 0 ) for every ( 0 ). Proof. The definition of  implies that  (  ( − ) −) = −. Therefore, lim→∞  (  ( − ) −) = −∞. Since  ( Γ −)  −∞, it must exist a number 2 with the property that if   2 , then Γ ≤  ( − ) .



(51)



Now, observe that both  and 0 belong to [− ]. Hence,  ≤  and 0 ≥ −. Use the fact that   0 and 0  0 to conclude that  ( − ) ≤  ( 0  )



(52)



for every ( 0 ). Combine the last inequality with (51) to conclude that if   2 , then Γ ≤  ( 0  ) for every ( 0 ). However,   ( 0 ) ≤ Γ. Hence,  ( 0  ) ≥   ( 0 ) whenever   2 . Thus, ( 0  ) =   ( 0 ) for every   2 . Our next step consists in showing that some of the partial derivatives of  are bounded. Taking into account that  may be undefined at some points, we need to establish that ¤ £ + 0 0 sup max{|− (53)  (   )| | (   )|}  ∞ . (0 )



+ Observe that if  is defined everywhere, then −  =  and (53) is equivalent to 0 sup(0 ) | (   )|  ∞. In a similar fashion, we have to prove that ¤ £ 0 + 0 (54) sup max{|− 0 (   )| |0 (   )|}  ∞ . (0 )



Lemma 4 The partial derivatives of  satisfy (53) and (54). Proof. Use the fact that ( 0 ) ∈ [− ]2 to conclude that sup(0 ) | ( 0 )|  ∞. Now, take any  larger than 2 . Lemma 3 implies that  is well defined equal to  . Therefore, (53) holds if we impose the extra condition that   2 . If  ≤ 2 , then ( 0  ) lies in a compact set; hence, sup(0 ) | ( 0  )|  ∞.   + − +   Moreover, −  is equal to  or  and  is equal to  or  . Thus, both  and  are bounded for  ≤ 2 . Hence, (53) holds if we impose the extra condition that  ≤ 2 . 33



Since (53) holds for   2 and  ≤ 2 , it clearly holds if we do not place any constraint on . Similar reasoning establishes that (54) holds. Our next step consists in laying out a technical condition that is equivalent to the intuitive constraint (28) on the partial derivatives of  and 0 . For while, assume that these derivatives are well defined. Use the fact that   0 to rewrite (28) as  | (0  00  )|  0 , 2



0 ( 0  ) −



where 00 denotes the public debt two dates ahead. For technical reasons, we need the left-hand side of that inequality to be bounded away from zero. That is, 0 ( 0  ) −



 | (0  00  )| ≥  2



for some positive . After we take into consideration that  and 0 may be undefined at some points, the last inequality has to be replaced by 0 − 0 (   ) −



 − 0 00 | (    )| ≥  2 



(55)



and



 + 0 00 | (    )| ≥  (56) 2  We wish to point out that the derivatives of the function  brought forth by the functions (22) and (23) satisfy (55) and (56), provided that ½ ¾ (2)1 2 2  3  max 4  1 − 2 0 + 0 (   ) −



and



© ¡ ¢ª 5  max 4  (2) 3 + 1 2 2  .



For our purposes, it is possible to replace inequalities (55) and (56) by two much ˜ 0  1,   0 and weaker assumptions. It suﬃces to assume that there exist numbers  ˜  ∈ [0 1) such that if  ≥ 0 , then 0 − 0 (   ) −



 − 0 00  | (    )| ≥  2 



(57)



0 + 0 (   ) −



 + 0 00  | (    )| ≥  2 



(58)



and
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for every ( 0  00 ). Observe that the left-hand side of (55) is bounded away from zero, while the left-hand side of (57) may fall to zero as  goes to ∞, provided that such a fall does not happen too fast. Similar remark applies to (56) and (58). Our next step consists in characterizing the part of the expected payoﬀ of the date- incumbent that depends on that player’s actions. Given that each incumbent faces a problem similar to the ones faced by its predecessors and successors, it suﬃces carry out that task for party 0 when the initial public debt assumes a generic value 0 . Let Ω0 denote the expected payoﬀ of the date-zero incumbent and  0 be the part of Ω0 that depends on that player’s We define 0  to be the undiscounted P actions.  date  part of  0 . Thus,  0 = ∞   . To evaluate  0 , we evaluate each of the 0  =0 factors  0  . At date zero, party 0 chooses 1 and its date-zero period payoﬀ is equal to  (0  (0  1  ) 1 ) + (0  1  ). Hence, 0 0 is equal to that expression. With respect to date 1, if the date-zero incumbent 0 is again in oﬃce, then its period payoﬀ is  (1  (1  2  ) 2 ) + (1  2  ); otherwise, the party in oﬃce will leave the debt ¯ and the period payoﬀ of party 0 is (1  (1  ¯ ) ¯). Hence, 1 −1  (1  (1  ¯ ) ¯) . 0 1 = [ (1  (1  2  ) 2 ) + (1  2  )] +   Concerning date 2, suppose that 0 was in oﬃce at date 1. If it is again in oﬃce at  = 2, then its payoﬀ is (2  (2  3  ) 3 ) + (2  3  ); otherwise, its period payoﬀ is (2  (2  ¯ ) ¯). Hence, the term ½ ¾ 1 1 −1 [(2  (2  3  ) 3 ) + (2  3  )] + (2  (2  ¯ ) ¯)    must be a component of 0 2 . Suppose now that party 0 was not in oﬃce at date 1; its period payoﬀ is (¯ (¯ ¯ ) ¯)+(¯ ¯ ) if its in oﬃce at date 2 and (¯ (¯ ¯ ) ¯) otherwise. Since these last expressions do not depend on the choices of party 0 , we conclude that ¾ ½ 1 1 −1  0 2 = [ (2  (2  3  ) 3 ) + (2  3  )] +  (2  (2  ¯ ) ¯) .    We now apply the reasoning of the last paragraph to a generic date  ≥ 2. Suppose that 0 was in oﬃce at all previous dates. If it is again in oﬃce, then its period payoﬀ is  (  (  +1  ) +1 ) + (  +1  ); otherwise, its period payoﬀ is equal to (  (  ¯ ) ¯). If 0 was not in oﬃce in any of the previous dates, then its period payoﬀ is (¯ ¯ ) + (¯ ¯ ) if it is in oﬃce at date  and (¯ (¯ ¯ ) ¯) otherwise. Therefore, µ ¶−1 ½ 1 1 [(  (  +1  ) +1 )+  0  = (59)   ¾ −1 (  +1  )] + (  (  ¯ ) ¯) .  35



We conclude that  0 = (0  (0  1  ) 1 ) + (0  1  ) + ½ 1 [ (1  (1  2  ) 2 ) + (1  2  )] +   ¾ X ∞ −1 ¯ ¯    0  . (1  (1   ) ) +  =2 For future reference, we point out that



P∞



=2



(60)



   0  does not depend on 1 .



˜ with the Lemma 5 Suppose that (57) and (58) hold. Then, there exists a real number  ˜ then  is strictly increasing in +1 for every . property that if  ≥ , 0 



Proof. Let −0 and 1 respect to 1 . Hence,  0 − 1



 0 + 1



denote the left- and right-side partial derivatives of  0 with



= 0 (0  (0  1  ) 1 ) +  (0  (0  1  ) 1 )− 0 (0  1  ) + 1 − 0 (0  1  ) +  [ (1  (1  2  ) 2 ) +  −  (1  (1  2  ) 2 )−  (1  2  ) +  (1  2  )] + −1 ¯  [ (1  (1  ¯ ) ¯) +  (1  (1  ¯ ) ¯)−  (1   )] . 



Use the fact that −  ≤ 0 and 0 ≥ 0 to conclude that  0 − 1



≥  (0  (0  1  ) 1 )− 0 (0  1  ) + 1 −1   (1  (1  2  ) 2 ) +   (1  (1  ¯ ) ¯) +   1   (1  (1  2  ) 2 )−  (1  2  ) +  −1 ¯  (1  (1  ¯ ) ¯)−   (1   ) +  ¸ ∙ 1 − −  0 (0  1  ) −  | (1  2  )| . 
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(61)



Now, observe that  ≤ 0, − 0 ≥ 0,  ≤ 0. Therefore,  0 − 1



≥  (0  Γ 1 )− 0 (0  1  ) + ½ ¾ 1 −1 ¯   (1  Γ 2 ) +  (1  Γ ) +   ½ ¾ 1 −1 − − ¯ ¯   (1   2 ) (1  2  ) +  (1   ) (1   ) +   ¸ ∙ 1 − −  0 (0  1  ) −  | (1  2  )| . 



The last expression implies that ∙ ¸ 0 0 ≥ min  ( Γ  ) −  ( Γ 0 ) + 0 (0  1  ) +  min − 0 0 ( ) ( ) 1 ½ ∙ ∙ ¸ ¸ ¾ 1 −1 0 − 0 − ¯  max (   )  (1  2  ) + max  (   )  (1   ) + (0 )  (0 )  ∙ ¸ 1 − −  0 (0  1  ) −  | (1  2  )|  −∞ .  0 Since  ≥ 2,  ( Γ 0 )  0, − 0 ≥ 0, and  (   )  0, we have ∙ ¸  0 1 − − − ≥  +  0 (0  1  ) −  | (1  2  )| , 2 − 1



(62)



where −



# ∙ ¸" 0 = min  ( Γ 0 ) sup −  ( Γ 0 ) − 0 (   ) +  min 0 0 ( )



(0 )



( )



(63)



# ¸" ∙ 0  (  0 ) sup |− .  max  (   )| 0 ( )



(0 )



Then, use the fact that  and 0 belong to [− ] and that the partial derivatives of  are continuous to conclude that min(0 )  ( Γ 0 )  −∞, min(0 )  ( Γ 0 )  −∞, and max(0 )  (  0 )  ∞. Therefore, (53) and (54) imply that −  −∞. ˜ 0 , then Combine (62) with (57) to conclude that if     0 ≥ − + 1−   −∞ . − 1 37



Similar reasoning establishes  0 1− +   −∞ , + ≥  + 1 + where + is defined exactly as − , except for the fact that + 0 and  replace their ˜≥ ˜ 0 with the property left-sided counterparts in (63). Thus, there exists a number      ˜ then −0  0 and +0  0. Since   is a continuous function of 1 , we that if   , 0 1 1 conclude that 0 is strictly increasing in 1 . We still have to show that  0 is strictly increasing in +1 for a generic date . From (60) we conclude that    0+1 0 =   −0 +  +1 . − +1 +1 − +1



Combine this expression with (59) to obtain µ ¶  0  = [0 (  (  +1  ) +1 ) +  (  (  +1  ) +1 )− 0 (  +1  ) + −  +1 µ ¶ ½ 1  −  [ (+1  (+1  +2  ) +2 )+ 0 (  +1  )] +   −  (+1  (+1  +2  ) +2 )−  (+1  +2  ) +  (+1  +2  )] + ¾ −1 − [ (+1  (+1  ¯ ) ¯) +  (+1  (+1  ¯ ) ¯) (+1  ¯ )] .   If we follow the reasoning used after obtaining equality (61), we will conclude that µ ¶  0  ≥ (− + 1− )  −∞ −  +1 and 0 ≥ + +1



µ ¶  (+ + 1− )  −∞ . 



  ˜ An appeal to continuity establishes that  Hence, −0  0 and +0  0 for   . 0 +1 +1 is strictly increasing in +1 .



˜ then the spendthrift policy Proposition 8 Suppose that (57) and (58) hold. If  ≥ , ∞ plan {˜  }=0 is a symmetric political equilibrium. Proof. Let  be any date. We have to show that if party  believes that the other parties follow the strategy {˜   }∞   }∞ =0 , then {˜ =0 is an optimal choice for  . It is enough 38



to consider the situation of party 0 when the initial public debt has a generic value 0 . The problem of party 0 consists in selecting a sequence {+1 }∞ =0 that maximizes  0 subject to +1 ≤ ¯   ( ) ≤ +1 .



(64) (65)



ˆ ¯ Let {ˆ+1 }∞ =0 be any sequence that satisfies (64) and (65) with the property that 1  . We show that such a sequence cannot solve the problem of party 0 by constructing a sequence {+1 }∞ =0 that satisfies these constraints and yields a higher payoﬀ. Let 1 be any debt level that satisfies ˆ1  1 ≤ ¯. Define the debt level at the other dates recursively according to +1 = max{  ( ) ˆ+1 }



(66)



Therefore, {+1 }∞ =0 satisfies (65).  We next show that {+1 }∞ =0 satisfies (64). Recall that  is strictly increasing and   (¯) = ¯. Thus, the inequality 1 ≤ ¯ implies that   (1 ) ≤   (¯) = ¯. Since ˆ2 ≤ ¯, we conclude that max{  (1 ) ˆ2 } ≤ ¯. Thus, 2 ≤ ¯. Apply this reasoning recursively to conclude that {+1 }∞ =0 satisfies (64). To conclude the proof, observe that (66) implies that +1 ≥ ˆ+1 . Therefore, an ∞ ˆ appeal to Lemma 5 establishes that {+1 }∞ =0 yields a higher payoﬀ than {+1 }=0 . ¯ Hence, the optimal action for party 0 entails setting 1 equals to . Therefore, {˜   }∞ =0 is an optimal strategy for the date-zero incumbent.



Appendix 4: proofs Proof of Lemma 1. Let (   Γ     ¯) be a generic economy and  a positive real ˆ number. Define () according to ¸−1 ∙ ∆ ˆ . (67) () = 1 + ∆ ˆ ˆ Hence, 0  ()  1 and (32) holds with equality only when  = (). Moreover, ∆ = (0 (0 ¯ ) ¯) − (0 ∗ (0 0) 0) + [(0 ¯ ) − ∗ (0 0)] ⇒ ∆ ≥ (0 Γ ¯) − (0  ∗ (0 0) 0) + [(0 ¯ ) −  ∗ (0 0)] . The second inequality in (21) implies that (0 ¯ )  (0 0 ). Thus, ∆ ≥  (0 Γ ¯) − (0  ∗ (0 0) 0) + [(0 0 ) −  ∗ (0 0)] . 39



Furthermore, the diﬀerence (0 0 ) − ∗ (0 0) is positive and weakly increasing in . ˆ Hence, lim→∞ ∆ = ∞. Since ∆ does not depend on , lim→∞ () = 1. Thus, there exists a 0 (that does not depend on ) with the property that if   0 , then ˆ   (). The fact that (1 − ) is strictly increasing in  concludes the proof. ¥ Proof of Lemma 2. Observe that   1 ⇔



[∗ (0 0) − ] 2. 1− ∗ (0 0)] [Γ −  



(68)



On the other hand, ∆ (0 (0 ¯ ) ¯) −  (0  ∗ (0 0) 0) 0≤ = + (0 ¯ ) −  ∗ (0 0) ≤   (0  ∗ (0 ¯) ¯) − (0  ∗ (0 0) 0) + Γ −  ∗ (0 0) .  We then have ∆ = lim (0 ¯ ) − ∗ (0 0) ≤ Γ − ∗ (0 0)  ∞ . →∞  →∞



0 ≤ lim



(69)



Rewrite (34) as ( ) =



 ∗ (0 0) −  . 1− ∆ − ∆   



Combine the last equality with (69) and use the fact that ∆ does not depend on  to conclude that lim ( ) =



→∞



 ∗ (0 0) −  ≥ 1− [lim→∞ (0 ¯ ) −  ∗ (0 0)] 



∗ (0 0) −  . 1− [Γ −  ∗ (0 0)] 



Therefore, (68) implies that lim→∞ ( )  2 whenever    1 . As a consequence, there is a number 1 with the property that ( )  2 for    1 and   1 . ¥ Proof of Proposition 6. Set  = 0, 0 = 0, and  = 2 in (19) and (35). Thus,  (0  (0   2) 0) −  (0 (0 0 ) 0)− = −2  0 ⇒



lim inf [ (0   (0   2) 0) −  (0 (0 0 ) 0)]  0 ⇒ →∞



lim inf [(0 0 ) −  (0   2)]  0 , →∞



where in the last inequality we used the fact that (0 0 ) ≥   (0   2). 40



The last inequality implies that there exists a number 1 (that does not depend on ) such that if   1 , then (0 Γ ¯) − (0  ∗ (0 0) 0) + [(0 0 ) −  (0   2)]  ¤  £ (0  ∗ (0 0) 0) − (¯  ¯) 1−



We then use the facts that



[ (0 Γ ¯) + (0 0 )] − [(0  ∗ (0 0) 0) +  (0   2)] =  (0 Γ ¯) − (0  ∗ (0 0) 0) + [(0 0 ) −  (0   2)] and  (0 (0 ¯ ) ¯) ≥ (0 Γ ¯) and (0 ¯ ) ≥ (0 0 ) to conclude that [ (0 (0 ¯ ) ¯) + (0 ¯ )] − [(0  ∗ (0 0) 0) +  (0   2)]  ¤  £ (0 ∗ (0 0) 0) − (¯  ¯) ≥ 1− ¤  £ (0   (0   ) 0) − (¯  ¯) 1−



for every . The last set of inequalities implies that there is a number   ( ) with the property that if     ( ), then [ (0 (0 ¯ ) ¯) + (0 ¯ )] − [(0  ∗ (0 0) 0) +  (0   2)]  ¤ 1   £ [Γ − ] . (0   (0   ) 0) − (¯  ¯) + 1− 1−



Combine the last inequality with  (0  ∗ (0 0) 0) ≥ (0  (0   ) 0) and Γ ≥   (0   2) ≥  (0   ) to conclude that [ (0 (0 ¯ ) ¯) + (0 ¯ )] − [(0   (0   ) 0) +  (0   )]  ¤ 1   £  (0   (0   ) 0) −  (¯  ¯) + [  (0   ) − ] . 1− 1−



   ˜+1 }∞ This inequality is equivalent to Ω0 ({˜ =0 )  Ω( (0   ) 0). Thus, if   1 and     ( ), then ( (0   ) 0) is not a symmetric political outcome. Finally, we know that   ( ) ≥ ( ) because if  ≤ ( ), then the eﬃcient policy is an equilibrium outcome and so is the cooperative policy. ¥
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