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Abstract I study the effects of monitoring on political turnover, when the politicians’ early actions affect future economic outcomes. I consider an infinite-horizon environment, where the expectation about the potential successor’s policy is endogenous. As a result, the incentive to replace the incumbent is endogenous. In a stationary Markov equilibrium, the relationship between monitoring and turnover is non-monotone. The model sheds light on dynamic agency problems when the agent’s initial effort has persistent effects, and on the role of reputation in models with endogenous turnover.
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Introduction



Since Holmstrom (1979), agency models have helped us understand how improved monitoring leads to Pareto superior outcomes in principal-agent relationships with hidden actions. Most agency models assume the current relationship is the only one possible. It will last one period in static models, and potentially forever in dynamic settings. The focus is then on the design of the payment scheme (optimal contract) that motivates the agent to exert higher effort. However, possibility of replacement is an intrinsic problem of almost any principal-agent relationship. The decision if and when to replace the agent is one of the most important to understand—CEOs get fired, and politicians get voted out or overthrown. How does then monitoring affect turnover? To address this question, I build a dynamic model in which a principal is deciding whether to keep or to replace the agent. This can be interpreted as (i) the board of governors deciding the fate of the CEO, (ii) parliament deciding the fate of the prime minister, (iii) sport club deciding the fate of the head coach, etc. The agent chooses the unobservable effort level that affects the probability distribution over outcomes for the principal. The principal observes realizations of the outcome and learns about the effort level chosen. Different levels of noise surrounding the outcome correspond to different monitoring technologies. The relationship between monitoring and turnover turns out to be non-monotone. This is because the expectation about the effort level of the potential successor is endogenous. When information about the agent’s effort is very imprecise, the unique equilibrium is that every agent exerts low effort. Since replacement is costly, the principal will never choose to replace the agent, and the turnover is minimal. As the information becomes
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more precise, a mixed-strategy equilibrium can be supported in which some agents exert low, and some exert high effort. The principal faces a positive probability a successor would exert high effort. He is willing to replace the agent, and turnover is high. When the noise of the signal approaches zero, the fraction of agents that exert low effort must be either very low or very high. The turnover is again low: in the first case, it is because there is no need to replace an agent who chose high effort; in the second case, it is because there is no benefit from getting a successor who is likely to choose low effort. The model departs from the standard dynamic principal-agent framework in two important ways. First, I do not focus on the design of the optimal contract. The payoffs to the players are exogenous functions of the effort level chosen by the agent. Instead, threat of replacement is the only disciplining device available to the principal. Even though such focus has been rare in the literature (the few exceptions include Heinkel and Stoughton (1994) or Banks and Sundaram (1998)), it has recently gained more attention (see e.g. Spear and Wang (2005)). One can argue the threat of being fired is almost as important as the compensation scheme in motivating the agent. In real life compensation schemes tend to be simple, and termination of the contract is (almost) always an option. Second, I allow for the effort level chosen by the agent in the first period to have persistent effects for the agent’s and the principal’s payoffs in the second period. Effort persistence has recently attracted attention in the literature on repeated moral hazard. Mukoyama and Sahin (2005), Jarque (2010), and Hopenhayn and Jarque (2010) study the implications of persistent effort for the properties of the optimal contract. I study how persistence affects the strength of replacement as a disciplining device. In particular, I show that with effort persistence replacement can be an effective motivating device, even if every agent is ex-ante identical (no adverse selection). This result is in sharp contrast 3



to the one in Banks and Sundaram (1998), where replacement had no bite and the agent would never get (endogenously) replaced. The key difference between the two papers is in the future effects of the first-period effort. This hints at a subtle relationship between the problems of adverse selection and moral hazard with effort persistence. Making the effects of initial effort permanent turns the moral hazard problem into an (endogenous) adverse selection problem—the agent chooses his own type. Due to the endogenous adverse selection in the model, the reputation of the agent becomes a central endogenous variable. The principal is learning about the effort level the agent has chosen. In spirit, this is very close to the work by Phelan (2006) and Martinez (2009), and to recent studies by Atkeson et al. (2012) and Ordonez (2013). The most closely related study is Martinez (2009). He studies how the incumbent’s reputation during his/her term affects the [incumbent’s] incentives to exert effort. This paper studies how the reputation of a potential successor affects the incumbent’s incentives to exert effort. The focus is then on the effect of monitoring on the successor’s reputation. The role of replacement has been extensively studied in the political economy literature interested in the determinants of the incumbents’ survival rates. Empirically, economic performance is highly (and positively) correlated with the probability the country leader remains in office (see e.g. Alesina et al. (1996), Campos and Karanasos (2008)). Identical correlation exists in this paper. Another problem the paper addresses is the quality of the government policies. The two perspectives on this topic are to look at either (i) the quality of the politicians (as in Besley (2005) and Caselli and Morelli (2004)) or at (ii) the actions the politicians take while in office, as in Riboni (2013). The latter paper studies how the choice of the constitution (the number of constraints an executive faces) affects politicians’ willingness to support a reform that benefits society. The focus of this paper 4



is similar—I study how the ability to monitor politicians affects their willingness to take actions beneficial to society.
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Model



To fix ideas, I present the model in a political economy setting, as a game between politicians and a stand-in household. Choosing the level of effort is interpreted as a choice of policy: low effort corresponds to a bad government policy. Time is infinite and discrete. There is an infinitely lived single household. It faces a sequence of politicians. All politicians are ex-ante identical. This emphasizes the focus on the moral hazard (rather than the adverse selection), and it is the first important difference between this paper and previous studies on optimal firing policies. A politician is in power for at most 2 periods1 . Upon entering the game, a new politician chooses a policy that can be either good or bad: the action set for the politician is AP = {bad, good}. A policy choice is aP ∈ AP , while a (potentially mixed) strategy of a politician is sP := Pr{aP = bad} ∈ ∆(AP ). The policy choice has persistent effects—the politician cannot change it after the first period. The persistent effect of the policy choice is a crucial element of this paper and is the second important departure from the literature. In the political economy setting, it is a simple formulation of the idea that many decisions a politician makes in the beginning of its term has long-lasting and delayed effects. In many cases, a policy in question might be the politician’s flagship during elections. At the beginning of the second period of the politician’s tenure, the household decides whether to keep the incumbent or to replace him—the action set for the household is AH = {keep, change}. 1



A version of the model with ∞-lived politicians can be found in Rothert (2013) at



https://sites.google.com/site/jacekrothert/research.
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The policy affects economic outcomes (economic growth, unemployment, provision of public goods, etc.). If the policy is good, the expected outcome is better. Formally, the economic outcome is a log-normally distributed random variable q with a higher mean if the policy is good: log q ∼



  N (µ, σ 2 ),



if aP = good;



(2.1)



 N (−µ, σ 2 ), if aP = bad. where µ > 02 and σ > 0. The household’s preferences over outcomes are represented by a strictly increasing utility function u : R+ → R. Define: UG = E[u(q)|aP = good]



(2.2)



P



UB = E[u(q)|a = bad] to be the expected period payoffs under a good policy and a bad policy, respectively. Expected payoffs in future periods are discounted with a factor β. If the household decides to change the government, the household pays a utility cost κ > 0. This cost is internalized. A politician receives a wage w > 0 each period he is in power. If he chose a bad policy, then on top of the wage, he receives an extra payoff B > 0 for a total per period payoff of w + B. Payoffs in period 2 are not discounted. The most natural interpretation of B is rent expropriated by the government. This can be e.g. an embezzlement of foreign aid or a bribe. Alternatively, a politician may simply use the office for the accumulation of private wealth. Another interpretation is that adopting a good policy requires an implementation of reforms that will hurt the industry group directly related to the incumbent3 . The most 2 3



The symmetry of means is imposed for ease of the exposition. It does not matter for the results. Krusell and Rios-Rull (1996) develop a political economy theory where the political influence of the



incumbent innovators allows them to prohibit the adoption of newer and better technologies. Then B can be interpreted as a cost a politician in power would have to pay to oppose such lobbying.
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important implication of the payoff structure is the politician is more likely to choose a bad policy, if that decision does not substantially increase the probability of being removed.



2.1



Stationary environment



I consider a stationary environment which requires the following restrictions. First, a new politician chooses a bad policy with the same probability ρ0 . Second, rather than on the whole history of the game, each household conditions its decision only on the posterior belief ρ that the current policy is bad. Timing of decisions and formation of beliefs At the beginning of the politician’s second period in power, the household decides whether to keep the incumbent in office. If the incumbent is kept, the policy remains unchanged. The economic outcome q is then realized, governed by the current policy. Then, the next period, there is a new politician who chooses a new policy, and the household’s belief resets to the initial prior ρ0 . If the incumbent is replaced, the successor chooses a new policy. The new policy is bad with probability ρ0 . The new policy then governs the realization of the economic outcome q. The next period belief ρ is formed using Bayes’ rule after having observed the economic outcome q:  ρ0 φ log σq+µ  ρ(q) = ρ0 φ log σq+µ + (1 − ρ0 )φ



log q−µ σ







(2.3)



where φ is the standard normal pdf. Household The value function of the household is given by: V H (ρ) = max{VkH (ρ), VcH }, 7



(2.4)



where VkH (ρ) and VcH are the values of keeping or changing the government, respectively, given by: VkH (ρ) = ρUB + (1 − ρ)UG + βV H (ρ0 )



(2.5)



VcH = ρ0 UB + (1 − ρ0 )UG + βEV H (ρ) − κ



(2.6)



In the expressions above, ρ0 denotes the household’s initial prior the next politician will choose bad policy; β is the discount factor. The expectation EV H (ρ) is calculated as: 



 log q + µ EV (ρ) = ρ0 V (ρ(q)) · φ d log q σ   Z log q − µ H d log q + (1 − ρ0 ) V (ρ(q)) · φ σ H



Z



H



where ρ(q) is the posterior belief given by (2.3). In a stationary environment, a strategy for the household maps the posterior ρ ∈ [0, 1] into the probability distribution over the action set AH = {keep, change}, i.e. sH : [0, 1] → ∆(AH ). Without the loss of generality, I am assuming the household overthrows the incumbent if and only if VcH > VkH (ρ) (i.e., the incumbent is not replaced if the household is indifferent between keeping and replacing him). In that case, the best response for the household will satisfy the following:   1, if ρ ≤ ρ0 + κ + β V H (ρ0 )−EV H (ρ) ; UG −UB UG −UB H sˆ (ρ; ρ0 ) =  0, if ρ > ρ + κ + β V H (ρ0 )−EV H (ρ) . 0



UG −UB



(2.7)



UG −UB



Note that sˆH depends on the household’s initial prior ρ0 . The household takes it as given, but ρ0 is endogenous in the model. Politicians Upon entering the game, the politician chooses a policy (good or bad). The politician takes as given the household’s prior ρ0 and the household’s policy sH . Let S 8



denote a space of functions that map [0, 1] to [0, 1], so that any household’s strategy sH ∈ S. A strategy of a politician is a function that maps the household’s strategy sH and the household’s initial prior ρ0 into a probability distribution over the politician’s action set AP = {bad, good}, i.e. sP : S × [0, 1] → ∆(AP ). The expected payoffs from choosing a good vs. bad policy are: P Vgood (sH ; ρ0 ) = w



+ Pr{q : sH (ρ(q); ρ0 ) = 1|aP = good} · w



P Vbad (sH ; ρ0 ) = w + B + Pr{q : sH (ρ(q); ρ0 ) = 1|aP = bad} · (w + B)



(2.8) (2.9)



In the expressions above, Pr{q : sH (ρ(q); ρ0 ) = 1} denotes the probability of the realization of the economic outcome q such that the politician does not get overthrown. The politician does not discount period 2 payoffs. The politician’s best response is thus given by sˆP (sH ; ρ0 ) where P P sˆP (sH ; ρ0 ) = arg max sVbad (sH ; ρ0 ) + (1 − s)Vgood (sH ; ρ0 )



(2.10)



s∈[0,1]



Definition 2.1. A stationary Markov equilibrium consists of ρ0 , sˆH , V H , VkH , VcH , and sˆP such that (i) ρ0 = sˆP (ˆ sH ; ρ0 ); (ii) sˆH is the household’s best response characterized in (2.7), given ρ0 ; (iii) V H , VkH , VcH satisfy (2.4)-(2.6); and (iv) sˆP satisfies (2.10).



3 3.1



Characterization Household’s firing policy: threshold likelihood ratio



The household’s best response, defined in (2.7), implicitly defines a threshold belief ρ∗ (ρ0 ): ρ∗ (ρ0 ) = ρ0 +



V H (ρ0 ) − EV H (ρ) κ +β UG − UB UG − UB
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This condition can be rewritten as follows: (UG − UB )(ρ∗ − ρ0 ) + β[EV H (ρ) − V H (ρ0 )] = |{z} κ | {z } | {z } static gain



dynamic gain



(3.1)



cost



The left-hand side is the benefit from changing the government. The right-hand side is the cost of changing it. The benefit has two terms. The first term, (UG − UB )(ρ∗ − ρ0 ), is the immediate benefit the household gets from having a larger expected payoff in the current period. The second term, β[EV H (ρ) − V H (ρ0 )], captures the gain from having a new government the next period. As of today, this new government is bad with probability ρ0 . However, if the incumbent is not replaced, then the next period there is a new government anyway, because politicians live for 2 periods only. That new government is also bad with probability ρ0 . This means the dynamic gain is null, and the threshold belief reduces to: ρ∗ = ρ0 +



κ . UG − UB



The incumbent is removed after the first period if and only if the household’s posterior ρ0 φ( log σq+µ ) defined in (2.3) exceeds the above threshold, i.e., ρ φ log q+µ +(1−ρ > ρ∗ . This log q−µ ) ) 0 ( 0 )φ( σ σ condition can be written in terms of the likelihood ratio of the realization of the economic outcome: ρ0 ρ0 > = ρ∗ ρ0 + (1 − ρ0 )R(q) ρ0 + (1 − ρ0 )R∗ where R(q) :=



φ φ



log q−µ σ  log q+µ σ







Thus, the government is overthrown if the realization of the economic outcome q is such that R(q) < R∗ , where R∗ is the threshold likelihood ratio. With some algebra, one   can show the log-likelihood, log R(q) = log φ log σq−µ − log φ log σq+µ , is a normally 10



distributed random variable4 . Its mean depends on the action taken by the politician:      N 2 µ22 , 4 µ22 , if aP = good; σ σ   log R(q) ∼ (3.2) 2 2   N −2 σµ2 , 4 σµ2 , if aP = bad. The threshold likelihood ratio R∗ can be recovered from the expression for the threshκ old belief ρ∗ : ρ0 + UG −U = B



ρ0 . ρ0 +(1−ρ0 )R∗



R∗ (ρ0 ) = 1 −



Solving it for R∗ , we get the following expression:



κ 


(3.3)



The threshold likelihood ratio is a quadratic function of the household’s initial prior with the properties summarized in Lemma 3.1 (the proof uses basic algebra and is omitted). Lemma 3.1. Properties of R∗ (ρ0 ).  R (ρ0 ) > 0 ⇐⇒ ρ0 ∈ 0, 1 −



κ UG − UB ∗ 1 ∂R κ ≥ 0 ⇐⇒ ρ0 ≤ − ∂ρ0 2 2(UG − UB )



∗



3.2



 (3.4) (3.5)



Existence and multiplicity of equilibria



In general, the game has one or three stationary equilibria. There always exists an equilibrium in which every politician chooses a bad policy with probability 1. The household’s initial prior is then ρ0 = 1, consistent with the politicians’ strategy. It is always optimal to keep the incumbent, because overthrowing is costly, and the successor will chose the same (bad) policy. Since an incumbent is never replaced, it is optimal for the politician to chose a bad policy, because the per-period payoff is higher (from the bribe B). There can also be two mixed-strategy equilibria. The existence of those, as well as the strategies played, depends on model parameters: σ, µ, κ, and B. 4



See Appendix A.1, page 30 for derivation
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3.2.1



Mixed-strategy equilibria



Politicians’ incentives To study politician’s incentives, I will use the properties of R∗ and R(q) described in Section 3.1. First, I define payoffs from choosing a good vs. bad policy, that take into account the household’s best response: P (ˆ sH (·; ρ0 ); ρ0 ) W B (ρ0 ) = Vbad P W G (ρ0 ) = Vgood (ˆ sH (·; ρ0 ); ρ0 )



These payoffs can be written as follows:  h  i µ 1 σ ∗ w + 1 − Φ log R (ρ ) · − · w, 0 2 µ σ W G (ρ0 ) = w + w,  h  i  w + B + 1 − Φ 1 log R∗ (ρ0 ) · σ + µ · (w + B), 2 µ σ W B (ρ0 ) =  w + B + w + B,



if R∗ (ρ0 ) > 0.;



(3.6)



if R∗ (ρ0 ) ≤ 0. if R∗ (ρ0 ) > 0.;



(3.7)



if R∗ (ρ0 ) ≤ 0.



Why the above expressions? Consider the payoff from adopting a good policy and   µ 1 σ ∗ ∗ ∗ suppose ρ0 is such that R (ρ0 ) > 0. Then Pr{q : R(q) < R } = Φ 2 log R (ρ0 ) · µ − σ > 0, i.e., there is a positive probability the incumbent is replaced5 . If, on the other hand, the initial prior ρ0 is such that R∗ (ρ0 ) ≤ 0, then Pr{q : R(q) < R∗ } = 0. Finally, we can define a function W as the difference between the two payoffs: W (ρ0 ) := W B (ρ0 ) − W G (ρ0 )



(3.8)



The function W is the excess payoff from choosing a bad policy. If W (ρ0 ) > 0, the politician strictly prefers aP = bad. If W (ρ0 ) < 0, the politician strictly prefers aP = good. For a ρ0 ∈ (0, 1) to be a prior consistent with a mixed-strategy equilibrium, we 5



See Appendix A.2, page 31 for derivations



12



need W (ρ0 ) = 0. Figure 1 plots a typical graph of W (ρ0 ). Politicians have the strongest incentive to choose a bad policy when the household’s initial prior is extreme (ρ0 either close to 0 or close to 1). This is because the household’s posterior is not very responsive to new information. As a result, choosing a bad policy will be less likely to affect the household’s decision to replace the incumbent. When ρ0 is close to 1/2, the household is uncertain about the new policy choice. Then, the realizations of the economic outcome q will have large impact on the posterior belief ρ. As a result, choosing a bad policy will be more likely to cause that posterior to cross the threshold ρ∗ . Three properties of W will be important to understand the existence and characteristics of mixed-strategy equilibria. First, the function is continuous in ρ0 . Second, the function is non-monotone (U-shaped) in ρ0 . Third, it attains minimum at ρ0 =



1 2



−



κ . 2(UG −UB )



Lemma 3.2 formalizes and proves these properties. Lemma 3.2. Let W (ρ0 ) := W B (ρ0 ) − W G (ρ0 ), where W B , W G are defined in (3.6)-(3.7). Then: 1. W is continuous and differentiable in ρ0 for all ρ0 ∈ (0, 1 − 2. W 0 (ρ0 ) < 0 κ ,1 2(UG −UB )



Proof.



−



⇐⇒ κ ) UG −UB



ρ0 ∈ (0, 21 −



κ ) 2(UG −UB )



κ ). UG −UB



and W 0 (ρ0 ) > 0



˜ (ρ0 ) = (thus, arg minρ0 W



1 2



−



⇐⇒



ρ0 ∈ ( 12 −



κ ). 2(UG −UB )



κ 1. Fix ρ0 ∈ (0, 1 − UG −U ). Then from (3.3) we get that R∗ ∈ (0, 1). Continuity B



and differentiability then follow from the fact that (i) Φ is continuously differentiable in R∗ , and (ii) R∗ is continuously differentiable in ρ0 . 2. Since W 0 (ρ0 ) = ∂W B /∂ρ0 − ∂W G /∂ρ0 we get: (      1 µ 1 µ 0 ∗ σ ∗ σ W (ρ0 ) = w φ log(R ) − −φ log(R ) + 2 µ σ 2 µ σ )   1 µ σ ∂R∗ ∗ σ −Bφ log(R ) + · · 2 µ σ 2µR∗ ∂ρ0 13



∗ that  Since R < 1, and  thestandard normal  density is symmetric around 0, it follows µ µ 1 1 ∂R∗ 0 ∗ σ ∗ σ φ 2 log(R ) µ − σ < φ 2 log(R ) µ + σ . Therefore, W (ρ0 ) ≤ 0 ⇐⇒ ∂ρ0 ≥ 0, and



from Lemma 3.1 we know that



∂R∗ ∂ρ0



≥ 0 ⇐⇒ ρ0 ∈ (0, 21 −



κ ). 2(UG −UB )



Why are the above properties important? Since W attains the minimum at ρ0 = 1 2



−



κ , 2(UG −UB )



there will be no mixed-strategy equilibria if W ( 21 −



κ ) 2(UG −UB )



only equilibrium is where ρ0 = 1, and every politician is bad). If W ( 12 −



> 0 (the



κ ) 2(UG −UB )



< 0,



then the continuity and signs of the derivative of W ensure the existence of two mixedstrategy equilibria with distinct values of ρ0 . Figure 1 presents such a situation with     κ ρ10 ∈ 0, 12 − 2(UGκ−UB ) and ρ20 ∈ 21 − 2(UGκ−UB ) , 1 − UG −U being the initial priors in the B



W(ρ0) ≡ WB(ρ0) − WG(ρ0)



two mixed-strategy equilibria.



ρ30



ρ20



ρ10 0



0



HH’s initial prior − ρ0



1



Figure 1: Incentive to choose a bad policy as a function of HH’s initial prior



14



3.3



Equilibrium outcomes



There is a big difference between the outcomes in the mixed-strategy equilibria (with ρ0 ∈ (0, 1)) and in the pure strategy equilibrium with ρ0 = ρ30 = 1. The outcomes in the two mixed-strategy equilibria might also be substantially different, depending on the difference between the values of ρ10 and ρ20 . Expected economic outcome The expected value of the economic outcome, after a new politician enters the game, is declining in the value of the initial prior: E(log q) = (1 − ρ0 ) · µ + ρ0 · (−µ) = µ − 2ρ0 µ Thus, in the low-prior equilibrium (ρ0 = ρ10 ) the economic outcomes are on average the best. Of course, in the pure strategy equilibrium, the expected outcomes for the household are the worst possible (policy is always bad, and E(log q) = −µ). Turnover In the pure strategy equilibrium, there is no endogenous turnover. Every politician stays in power for exactly 2 periods, and the policies never change. In both mixed-strategy equilibria, there will be endogenous turnover, and it will be higher in the high-prior equilibrium (ρ0 = ρ20 ). The probability a new politician is removed after the first term equals the probability the economic outcome q is such that the likelihood ratio of its realization, R(q), falls below the threshold R∗ (ρ0 ). That probability will depend in particular on (i) the household’s initial prior, and (iii) on the policy chosen. Thus, we can define a function Ψ : [0, 1] → [0, 1], denoting the ex-ante probability a new
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politician is removed after the first period, as follows: Pr{q : R(q) < R∗ (ρ0 )} = ρ0 · Pr{q : R(q) < R∗ (ρ0 )|aP = bad} + (1 − ρ0 ) · Pr{q : R(q) < R∗ (ρ0 )|aP = good} where ρ0 is the weight put on the probability a “bad” politician is removed, and 1 − ρ0 is the weight put on the probability a “good” politician is removed. In a mixed-strategy equilibrium, the probability of being removed is larger for a politician who chose a bad policy: Pr{q : R(q) < R∗ (ρ0 )|aP = bad} > Pr{q : R(q) < R∗ (ρ0 )|aP = good}. Since ρ10 and ρ20 are initial priors consistent with a mixed-strategy equilibrium, it must be the case that R∗ (ρ10 ) = R∗ (ρ20 ), and the conditional probabilities do not depend on which mixedstrategy equilibrium is selected. Thus, the unconditional probability a new politician is removed must be larger in the high-prior equilibrium, because we put larger weight on the higher conditional probability. Household’s welfare Comparing the two mixed-strategy equilibria, it is pretty clear that the household’s welfare is higher in the low-prior equilibrium with ρ0 = ρ10 than in the high-prior equilibrium with ρ0 = ρ20 . In the low-prior equilibrium, turnover is smaller (the cost κ is incurred less frequently), and the expected economic outcome is higher. It is not entirely clear whether the two mixed-strategy equilibria are preferred to the pure strategy equilibrium with ρ0 = 1. On one hand, in the pure strategy equilibrium, the expected economic outcome is the worst possible with E(log q) = −µ. On the other hand, there is no turnover; thus, the household never pays the overthrowing cost κ.
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3.4



The role of effort persistence and frequency of decisions



Banks and Sundaram (1998) showed that without adverse selection the agents would choose actions that maximize their per-period payoffs, as long as the actions can be changed in each period in which the principal decides whether to retain the agent. In the model presented here, all politicians would choose a bad policy, if they could change that policy in the second period. The persistent effects of the effort made in the first period, turn the moral hazard problem into an (endogenous) adverse selection problem. Every politician is ex-ante identical, yet the incumbent is ex-post different from the potential successor, because his initial policy choice has effects on future outcomes. Had the incumbent an opportunity to change the policy each period, there would be no difference between him and a potential successor. The result would be identical to the one discussed in Proposition 3.5 in Banks and Sundaram (1998) (page 311): in the absence of adverse selection, and without effort persistence, politicians choose a bad policy because it yields a higher per-period payoff. Even if the effects of initial effort were persistent, it would not matter if the household’s opportunity to replace him, coincided with the politician’s choice of a policy. Thus, what matters is that when the household decides the incumbent’s fate, the incumbent does not have an option to change the policy. Otherwise, there is no difference between the incumbent and the potential successor. In such an environment, the threat of replacement is not a sufficient tool in motivating the politician. Thus, the key behind this paper’s result is the opportunity for the household to change the government must arise more frequently than the opportunity for the incumbent to change the policy. This asymmetric frequency of taking actions is exactly the opposite from the one
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considered in a related paper by Martinez (2009). He studies how effort level depends on (i) the proximity to elections and (ii) the reputation of the agent. In his model, the politician chooses his effort in every period, and the household chooses only whether to keep the incumbent every n > 1 periods. The reputation then refers to the agent’s exogenous ability. The pool of ex-ante heterogenous politicians gives the household an incentive to replace the incumbent that the household believes to be of low ability.



4



Monitoring



The paper focuses on the effects of monitoring on politicians’ choices. A simple way to model it is to consider the effects of σ on the equilibrium strategies (recall that the conditional distribution of the economic outcome is log-normal with log q ∼ N (µ, σ 2 ), if policy is good and log q ∼ N (−µ, σ 2 ), if policy is bad. How does better monitoring (lower σ) affect politicians’ incentives? In order to isolate the effect of noise σ on the speed of learning by the household, I consider the case when the household’s utility function is u(q) = log(q). This way, changes in σ will not affect UG := E(u(q)|aP = good) and UB := E(u(q)|aP = bad)6 . Therefore, they will not affect the relationship between ρ0 and ρ∗ . The smaller the noise associated with the outcomes, the faster the household learns about the policy the incumbent has adopted. As a result, a “good” politician is less likely to be removed from office, while a “bad” politician is more likely to be removed from office. Theorem 4.1. Suppose u(q) = log(q). There exists a unique value σ ˆ such that 6



An alternative would be to introduce an independent signal (in addition to q) about the type of



policy in place. The conclusions would be the same. In fact, they would hold for an arbitrary utility function.
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1. if σ > σ ˆ then W (ρ0 ) > 0 for all ρ0 ∈ [0, 1].    2. if σ < σ ˆ then ∃!ρ10 ∈ 0, 12 − 2(UGκ−UB ) and ∃!ρ20 ∈ 2(UGκ−UB ) , 1 − W (ρ10 ) =



W (ρ20 )



= 0; moreover,



ρ10



increases with σ and



ρ20



κ UG −UB







such that



declines with σ when



σ 0. Then we have ∂σ B both results are a consequence of Lemma 3.2: (1) continuity of W ; and (2) the fact that W is a quadratic function of ρ0 with minimum at ρ0 = 12 − 2(UGκ−UB ) .   κ Fix ρ0 ∈ 0, 1 − UG −UB . When u(q) = log(q), then UG and UB are independent of ˜ (ρ0 ; σ) σ, and as a result, R∗ (ρ0 ) is also independent of σ. Consider the derivative of W w.r.t. σ:     ˜ (ρ0 ; σ) ∂W µ log R∗ (ρ0 ) 1 σ µ ∗ =B · 2 − log R (ρ0 ) · + ·φ ∂σ σ 2µ 2 µ σ     ∗ log R (ρ0 ) σ µ µ 1 ∗ log R (ρ0 ) · + +w · 2 − ·φ σ 2µ 2 µ σ     ∗ log R (ρ0 ) σ µ µ 1 ∗ log R (ρ0 ) · − +w · 2 + ·φ σ 2µ 2 µ σ



The first term is positive, because log R∗ (ρ0 ) < 0. The sum h of the next itwo terms is also log R∗ (ρ0 ) µ positive, because the only term that can be negative is σ2 + in the 3rd row. 2µ However, the terms in the in absolute second∗row are larger value than their counterparts  µ µ log R (ρ0 ) log R∗ (ρ0 ) µ 1 σ ∗ in the third row, i.e., σ2 − > σ2 + and φ 2 log R (ρ0 ) · µ + σ > 2µ 2µ   h i ∗ φ 21 log R∗ (ρ0 ) · σµ − σµ > 0. Thus, even if σµ2 + log R2µ(ρ0 ) < 0, the sum is positive. Thus,



˜ (ρ0 ;σ) ∂W ∂σ



> 0.



˜ Define σ ˆ = inf σ {W







1 2



−



κ ;σ 2(UG −UB )







≥ 0}.
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4.1



Equilibrium correspondence



An example of the effect of σ on equilibrium is shown in Figure 2. The graphs are presented for an economy with the following parameter values. The cost of overthrowing is κ = 0.04; the expected log of economic outcome is µ = 0.10; utility is log, so that UG = 0.10 and UB = −0.10; wage is w = 1 while the bribe is B = 0.25. Three values of σ are considered: 0.13, 0.15, and 0.17. The top graph presents the effect of σ on the incentive to choose a bad policy. The higher the value of σ, the higher the excess payoff from choosing a bad policy, for any given household’s initial prior. Graphically, that is an upward shift in the excess payoff i h κ function W on the interval 0, 1 − UG −UB = [0, 0.8]. The bottom graph shows the effect σ on the equilibrium correspondence. When σ = 0.17, the unique equilibrium is with ρ0 = 1. This corresponds to the solid blue line depicting the case of W (ρ0 ) > 0, ∀ρ0 , in the top graph. As σ falls below σ ˆ , the graph of W crosses the zero line at two points: ρ0 = ρ10 and ρ0 = ρ20 . For example, when σ = 0.15, the two initial priors consistent with a mixed-strategy equilibrium are ρ10 = 0.18 and ρ20 = 0.62.



4.2



Turnover, Fluctuations, and Economic Outcomes



Next, I explore the model’s predictions about the relationship between (i) monitoring and turnover, (ii) monitoring and fluctuations, and (iii) monitoring and economic outcomes. Comparative statics are complicated by the fact there are multiple equilibria. I propose a selection mechanism that uses fictitious play to refine the set of equilibria. Although the equilibrium refinement is not the major focus of this paper, I will briefly outline the idea.
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W(ρ0) = WB(ρ0) − WG(ρ0)



2B



Low noise (σ = 0.13) Medium noise (σ = 0.15) High noise (σ = 0.17)



0



0



0.18



0.4



0.62



0.8



1



Initial prior (ρ0) ρ30 = 1



Equilibrium ρ0



1 0.8 0.62



ρ20(σ=0.15)



ρ20(σ)



0.4 0.18



ρ10(σ)



ρ10(σ=0.15)



0 0.13



0.15



0.17



Noise (σ)



Figure 2: Effect of σ on politicians’ incentives and equilibrium correspondence Parameter values: κ = 0.04; µ = 0.10; u(q) = log(q); w = 1; B = 0.25. Consider an environment where the household believes each politician chooses a bad policy with some fixed probability. The household learns what that probability is upon observing the policies that have been chosen in the past. Each time a new politician enters the game, the household’s prior about the politician’s strategy will depend on the 21



history of the past play. In the limit, the household’s initial prior will simply equal the fraction of previous politicians that chose a bad policy. One can show7 that (i) only ρ10 and ρ30 can be the limits of the household’s initial priors in such fictitious play, and (ii) if the monitoring is better (lower σ), it is more likely that ρ10 is selected. In the pure-strategy equilibrium, every politician chooses a bad policy, and changes in monitoring do not have any interesting effects (besides making the outcomes more volatile, by construction). Since there is no endogenous turnover in equilibrium, the result appears to be counter-factual (in most economies we do observe instances of politicians being removed from office). In the discussion that follows, I will focus on mixed-strategy equilibria, i.e., I will implicitly require that σ < σ ˆ , where σ ˆ is defined in Theorem 4.1. 4.2.1



Monitoring and economic outcomes



Thus far, I have left the interpretation of economic outcomes open. Probably the best way to think about log q is that it represents the country’s economic growth (rather than e.g. the level of output)—it seems more plausible the current government policy affects growth, rather than the level of national income. I start by looking at the relationship between monitoring (modeled as the standard deviation of economic outcomes) and average economic outcomes. Given the above discussion, the natural counterparts in the data are the average growth rate of real GDP per capita and the standard deviation of that growth rate. Empirical studies strongly suggest a negative relationship between average growth and its volatility. This has been documented e.g. in Ramey and Ramey (1995) or Kraay and Ventura (2007). There is 7



A complete, formal analysis of such extended game can be found in Rothert (2013) at



https://sites.google.com/site/jacekrothert/research
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also substantial evidence this volatility is strongly related to volatile policies (see Henisz (2004) and Acemoglu et al. (2003)). In the model, in the low-prior equilibrium (ρ0 = ρ10 ), we have a similar relationship: larger fluctuations (higher σ) are associated with worse economic outcomes, because the value of ρ10 increases. 4.2.2



Turnover and fluctuations - theory and evidence



Theory When σ increases, the incumbent is more likely to be removed from office, regardless of the action he takes. Whether the unconditional duration of the government declines is less clear and may depend on the particular mixed-strategy equilibrium. The probability a new politician is removed after the first term equals the probability the economic outcome q is such that R(q) < R∗ (ρ0 ). That probability will depend on (i) household’s initial prior ρ0 , (ii) the precision of the information contained in the economic outcome (i.e., on the noise σ), and (iii) on the policy chosen. Thus, we can define a function Ψ : [0, 1] × R+ → [0, 1], denoting the ex-ante probability a new politician is removed after the first period, as follows: Ψ(ρ0 , σ) := ρ0 · ΨB (ρ0 , σ) + (1 − ρ0 ) · ΨG (ρ0 , σ) where ρ0 is the weight put on the probability a “bad” politician is removed, and 1 − ρ0 is the weight put on the probability a “good” politician is removed; ΨB (ρ0 , σ) is the probability of being removed conditional on choosing a bad policy, and ΨG (ρ0 , σ) is the probability of being removed conditional on choosing a good policy. The two conditional probabilities are given by:  σ log R∗ (ρ0 ) µ + 2µ σ   ∗  σ log R (ρ0 ) µ G ∗ P Ψ (ρ0 , σ) = Pr q : R(q) < R (ρ0 )|a = good = Φ − , 2µ σ B







∗



P



Ψ (ρ0 , σ) = Pr q : R(q) < R (ρ0 )|a = bad = Φ
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because



     N 2 µ22 , 4 µ22 , if aP = good; σ σ   log R(q) ∼ 2 2   N −2 σµ2 , 4 σµ2 , if aP = bad.



Theorem 4.2. Let σ < σ ˆ and let ρ10 (σ) and ρ20 (σ) be the initial priors (that depend on σ) in the two mixed-strategy equilibria. Then: 1. Conditional probabilities of being removed after the first period increase in σ in both mixed-strategy equilibria, i.e.: ∂ΨB (ρi0 (σ); σ) > 0, ∂σ



∂ΨG (ρi0 (σ); σ) > 0, ∂σ



and



i = 1, 2



2. Additionally, in the low-prior equilibrium, the unconditional probability a new politician is removed after the first period increases in σ: ∂Ψ(ρ10 (σ); σ) >0 ∂σ Proof.



1. Mixed-strategy equilibrium requires the following to hold: (w + B) [2 − Φ (xb (σ))] − w [2 − Φ (xg (σ))] = 0



where



σ log R∗ (ρ10 (σ)) µ + , 2µ σ so that we can write (4.1) as:



xg (σ) =



xb (σ) =



(4.1)



σ log R∗ (ρ10 (σ)) µ − 2µ σ



h  µ i =0 (w + B) [2 − Φ (xb (σ))] − w 2 − Φ xb (σ) − 2 σ Implicit Function Theorem implies that x0b (σ) exists. What we need to show is that x0b (σ) > 0. We can differentiate the above condition w.r.t. to σ to obtain:  µ h 0 µi wφ xb (σ) − 2 · xb (σ) + 2 2 − (w + B)φ (xb (σ)) · x0b (σ) = 0 σ σ  µ Since φ xb (σ) − 2 σ < φ (xb (σ)), for the above condition to hold we must have x0 (σ) > 0. If not, then x0 (σ) + 2 µ2 < |x0 (σ)|, and the above equation will not hold. b



b



b



σ



The result for the second conditional probability now follows, since ΨG (ρi0 (σ); σ) =  Φ xb (σ) − 2 σµ , i = 1, 2. 24



2. The second result is now immediate. Higher σ implies that both conditional probabilities of being removed increase. Additionally, ρ10 increases with σ. Thus, a larger weight is now put on the higher conditional probability, and therefore, the unconditional probability increases.



In the low-prior equilibrium, the result is unambiguous; higher σ implies larger turnover. In the high-prior equilibrium, the result is ambiguous. As σ increases, every politician is more likely to be removed. However, if ρ20 > 21 , larger σ means the probability a new policy is bad declines. Thus, we put less weight on the larger conditional probability the incumbent is removed (ΨB > ΨG ). Evidence The previous discussion emphasized a positive correlation between economic fluctuations and political turnover in the low-prior equilibrium. A similar relationship exists in the data. Alesina et al. (1996) show that an incumbent’s conditional probability of survival is tied to the country’s growth rate of real GDP. Their estimates suggest a strong and significant negative correlation between the growth of real GDP and the probability of a government collapse (by either constitutional or unconstitutional means). The important implication of the model (regarding the turnover and fluctuations) is that, in countries with poorer monitoring, changes in country leaders will be associated with significant changes in economic outcomes. This finding has recently been documented empirically by Jones and Olken (2005). They consider a cross-section of developing countries, and show the exogenous change of a country leader is associated with a statistically significant change in average economic growth. In other words, a change in a government in less developed countries is not just a change of a country’s executive. It is a change in the country’s growth regime. The model in this paper provides an interpretation of this 25



relationship. In the model, countries with poor monitoring (higher σ) not only have more volatile economic outcomes. In those countries, the initial prior ρ0 is higher, i.e., closer to 1/2. A government change will be more likely to change the economic regime—the expected value of the log q.



5



Non-Markovian outcomes - commitment



It is interesting to consider the outcomes of the game if we allowed for a broader set of strategies (besides Markovian). One candidate strategy would be for a household to commit to a firing policy. This can potentially make a difference, because it is now possible to implement an equilibrium in pure strategies when every politician adopts a good policy. Equilibrium in pure strategies with ρ0 = 0 One policy that could implement ρ0 = 0 is for the household to commit to replace the politician every time the economic outcome q during his first period in power is such that R(q) < R∗ , where R∗ satisfies:       1 1 µ µ ∗ σ ∗ σ ≥ (w + B) · 2 − Φ w· 2−Φ log R · − log R · + 2 µ σ 2 µ σ | {z } | {z } Politician’s payoff from good policy



Politician’s payoff from bad policy



The optimal firing policy in this case will be the value of R∗ for which the above condition holds with equality. A value lower than that will make the politician prefer the adoption of bad policy. A value higher than that will make the household replace the politicians more frequently than needed, thus incurring the overthrowing cost κ more often than necessary. Monitoring and turnover: bad luck rather than bad policy The optimal firing policy that implements ρ0 = 0 depends on the noise σ. Larger σ of course implies the firing 26



strategy will no longer implement the pure strategy equilibrium with ρ0 = 0. The obvious solution is then to update the firing strategy, i.e., to increase the threshold likelihood ratio R∗ . Intuitively, when σ is larger, the signal is less informative, which favors the politician who chose a bad policy. In order for the household to be able to motivate the politicians, it must then replace them more frequently. Notice that this again implies a positive relationship between monitoring and turnover (and there is no ambiguity). However, unlike in the mixed-strategy Markov equilibria, every politician who is being removed from office has simply experienced a bad realization of outcomes (bad luck rather than bad policy).



6



Summary and conclusions



Endogenous turnover acts as a disciplining device by inducing the politicians in office to adopt policies that benefit the people, rather than themselves. This result holds in an environment without adverse selection, i.e., when all politicians are ex-ante identical. This is different from previous principal-agent models (such as e.g. Banks and Sundaram (1998)), because I allow for the effort to have persistent effects. This points at a relationship between the problems of adverse selection and moral hazard with persistence: when the effort has permanent effects, the moral hazard problem turns into an (endogenous) adverse selection problem (effectively, the agent chooses his own type).
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A



Derivations



A.1



Distribution of log R(q)



The log-likelihood of q is log R(q) given by:     log q − µ log q + µ log R(q) = log φ − log φ σ σ where φ is the standard normal pdf. Thus, we get: −(log q − µ)2 −(log q + µ)2 −(log q 2 − 2µ log q + µ2 ) + (log q 2 + 2µ log q + µ2 ) log R(q) = − = 2σ 2 2σ 2 2σ 2 Hence log R(q) = Since log q ∼



µ 4µ log q = 2 2 · log q 2 2σ σ



  N (µ, σ 2 ),



if aP = good;



 N (−µ, σ 2 ), if aP = bad. we get: log R(q) ∼



  N (2 µ22 , 4 µ22 ), σ



σ



if aP = good;



 N (−2 µ2 , 4 µ2 ), if aP = bad. σ2 σ2 30



A.2



Conditional probabilities of being removed



 2  2 Since under a good policy we have log R(q) ∼ N 2 σµ2 , 4 σµ2 , we get the following:  log R(q) − 2µ2 /σ 2 log R∗ − 2µ2 /σ 2 P Pr{q : R(q) < R |a = good} = Pr q : < a = good = 2µ/σ 2µ/σ   σ log R∗ µ P log R(q) − 2µ2 /σ 2 < − a = good = Pr q : 2µ/σ 2µ σ ∗



But



log R(q)−2µ2 /σ 2 2µ/σ



P







∼ N (0, 1), so ∗







P



Pr{q : R(q) < R |a = good} = Φ



σ log R∗ µ − 2µ σ







where Φ is the standard normal CDF. In a similar way we obtain that ∗







P



Pr{q : R(q) < R |a = bad} = Φ
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σ log R∗ µ + 2µ σ
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