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1 Introduction

Private information underpins a basic social trade-off between incentives and inequality. Normative models of
dynamic incentive provision explore the optimal evolution of this trade-off. Many prescribe relentlessly increasing
levels of inequality. Indeed, under a variety of standard preference assumptions, an immiseration result obtains: a
privileged measure zero set of agents obtain all resources in the economy, while the rest converge to the minimal
possible utility level. The immiseration result makes the political viability of such optima doubtful.! Surely, a
society could not realistically commit to implementing an allocation that consigns almost all agents to eventual
misery? Surely, the immiserated would resist?

This paper confronts these questions. We augment the well known normative model of Atkeson and Lucas

LOf course, similar issues occur in Ramsey models in which the government is restricted to using linear tax mechanisms and there

is usually a representative agent. The immiseration result gives them extra force in the current setting.



(1992)? with political arrangements for revising continuation allocations. To be politically sustainable an allo-
cation must be immune to such revision. Initially, we model these arrangements as a sequence of reduced form
continuous “political constraints” on the payoffs delivered to agents by an allocation. We call an allocation politi-
cally sustainable if it satisfies these constraints, along with resource and incentive-feasibility conditions. Later, we
turn to a class of fully specified political economy games that feature voting over mechanisms, we show that these
games deliver reduced form political constraints as equilibrium restrictions. Thus, political sustainability (with
respect to an appropriate sequence of political constraints) emerges as a necessary and sufficient condition for an
allocation to be an equilibrium one in these games.

To begin with we focus on Pareto optimal politically sustainable allocations. We show that such allocations
coincide with those chosen by a “virtual” planner who faces no political constraints, but who uses an endogenously
determined discounting scheme. In general, this scheme applies individualized, history dependent discount factors
to agents that weakly exceed the agents’ true discount factor. The virtual planner’s objective is derived from a
reorganization of the Lagrangian from the original politically constrained problem; her discount factors strictly
exceed those of the agents’ whenever the political constraints bind since such binding constraints elevate the shadow
value of future agent payouts. In this sense, she exhibits “excessive” social patience. We show that if immiserated
allocations (i.e. those that provide the minimal possible utility to almost all agents) violate the political constraints,
then these constraints bind infinitely often in the Pareto problem. We give numerical examples in which these

constraints bind eventually and in which they bind always. In the latter case, the implied virtual planner uses

2The Atkeson-Lucas framework is simple and provides a well known benchmark. Our results can be extended to many other dynamic

private information environments.



a constant discount factor in excess of the agent and, hence, the objective assumed in the normative analyses of
Farhi and Werning (2006).

The second part of the paper considers a class of political economy games with probabilistic voting. Following,
Atkeson and Lucas (1992), in each period ¢, a government allocates an aggregate quantity of resources R; amongst
a population of long-lived agents. These agents experience privately observed taste shocks that affect their desire
to consume and against which they would like to obtain insurance. To provide such insurance, the government
must induce them to reveal information about their shocks. It can do this by implementing a sequence of social
mechanisms. This sequence rewards agents who reveal a low current desire for consumption with higher future
utility and penalizes those who reveal a high current desire with reduced future utility. Thus, future mechanisms are
used to elicit information in the present. The mechanism sequence implemented by the government is determined
by a process of electoral competition. In each period, two political parties with different characteristics propose
mechanisms. Agents then vote over party-mechanism pairs. Following the literature on probabilistic voting, we
assume that agents have idiosyncratic and time varying biases towards one party or the other. These biases imply
that electoral outcomes are uncertain and that they are not solely determined by economic policy.? The repeated
holding of elections precludes government commitment; a mechanism will only be adopted if it is in the interests of
agents to vote for it in the period of its adoption. As we have noted, future mechanisms play an essential role in the
provision of current insurance, but when future elections come such past benefits will be ignored. Agents vote for

the party-mechanism pair that maximizes their current expected lifetime payoff. The latter depends not only upon

3They also confer a technical advantage: under appropriate assumptions on bias distributions, they ensure that a mechanism’s

election-winning probability is continuous in the payout of the continuation allocation it induces.



the outcome of the current election, but also on the reporting behavior of agents and the (self-fulfilling) beliefs
that agents hold about future policy. This dependence on agent behavior and beliefs can impose discipline on the
electoral process. Sequences of mechanisms that reward past information revelation and provide insurance can
be sustained by equilibrium reporting behavior that effectively punishes the electorate for choosing an alternative
sequence.

In our baseline model, distributions over political biases are uniform - a standard assumption in the literature -
and political parties are operated by politicians who are concerned only with winning office in the current period.
We show that equilibrium allocations must be resource and incentive-feasible and must satisfy a political constraint
that requires they maintain a utilitarian payoff above a constant reservation level. Pareto optimal equilibrium
allocations solve virtual planning problems with no political constraints and a common, though potentially time
varying discount factor. Our analysis of reduced form Pareto optimal politically sustainable allocations applies
- political constraints must bind infinitely often. The virtual planner’s problem in this case coincides with that
considered by Sleet and Yeltekin (2006). The numerical analysis of that paper suggests that incentive-constraints
on agents impart a force for immiseration and a downward drift in the utilitarian payoff, eventually the political
constraints bind and arrest this drift. If the initial distribution of Pareto weights is sufficiently dispersed, then
political constraints bind in all periods and, as described above, the virtual planner’s criterion features a constant
discount factor in excess of the agents. In summary, Pareto optimal equilibria feature uncommitted, highly
impatient politicians making the same choices as a committed and, from the agents’ point of view, excessively
patient virtual planner. Despite (indeed because) politicians cannot commit, they behave as if they are more

concerned with the long run than agents.



We consider various extensions. Incorporating incumbency advantages or politicians who care about winning
future as well as current elections leaves our results intact. Allowing more general (i.e. non-uniform) distribu-
tions over biases complicates the analysis, but does not change the basic message. In this case, Pareto optimal
equilibrium allocations solve virtual planning problems with individual, history-dependent discount factors. These
discount factors capture the endogenously evolving political influence of history-specific sub-populations of agents.
Assuming that politicians are rent-seeking rather than office-motivated also leaves the basic message unaltered.
Again we recover a political constraint on continuation agent payoffs as an equilibrium restriction and, hence, a
patient virtual planner. In this case, the political constraint binds in all periods regardless of the initial distribution
of Pareto weights.

Up to this point, the equilibria that we have studied satisfy sequential rationality restrictions: after each
history, the continuation strategies of all politicians and agents are optimal. Although, these equilibria avoid
the immiserating outcomes that characterize the limits of allocations chosen by committed utilitarian planners,
they can, nonetheless, deliver low (continuation) social payoffs. This suggests that a politician may attempt to
coordinate the future play of agents and politicians on to a new equilibrium with a higher payoff. Potentially,
the politician can enhance her electoral prospects if she can persuade agents that her election will trigger such
coordination. In the context of our baseline political economy game, we consider equilibria that are robust to
such “political revisions” by introducing an equilibrium refinement in the spirit of Pearce’s renegotiation-proofness
(Pearce, 1987). We show that outcome allocations induced by such politically revision-proof equilibria are those
chosen by a virtual planner with a unit discount factor, i.e. the virtual planner corresponds to the Rawlsian planner

of Phelan (2006). Political revision-proofness serves to further tighten equilibrium restrictions on continuation



utilitarian payoffs; it translates into equilibria that implement the allocations that would be chosen by a highly

patient, committed planner even though, as before, politicians have very short term objectives.

1.1 Literature

The normative literature Atkeson and Lucas (1992) consider the optimal trade-off between incentives and
insurance in a normative model that assumes planner commitment and equal private and societal discounting. They
provide an immiseration result. Farhi and Werning (2006), Phelan (2006) and Sleet and Yeltekin (2007) drop the
equal discounting assumption, but retain planner commitment. They show that when the societal discount factor
exceeds the private one, the immiseration result is overturned. In contrast, we dispense with planner commitment
and suppose that allocations are determined by an uncommitted political process. By focussing on Pareto optimal
and politically provision proof equilibria, we recover a committed “virtual planner” who uses discount factors in
excess of the agents.

This link between planner problems and political economy models provides positive micro-political foundations
for the former. In the other direction, it indicates the relevance of methods used in solving normative problems

with patient planners for political economy games.

Political economy literature The literature on probabilistic voting is large; Banks and Duggan (2003) provide
a unifying treatment, Persson and Tabellini give a textbook overview. Recent contributors have extended these
models to dynamic macroeconomic settings. Examples include Azzimonti (2004) and Hassler et al (2005, 2006).
The focus of these papers is varied, but relative to us they restrict attention to simpler mechanisms and Markov

equilibria. On the other hand, they allow for features that are not present here, including capital accumulation,



heterogeneous preferences over public goods and aggregate shocks.

Acemoglu et al (2006) is closest to us in spirit. They provide a model in which resource-allocating mechanisms
are implemented by rent-seeking politicians.* If a politician attempts to extract more current rents than her
strategy prescribes, she is dismissed and her future rents are eliminated. In this model, unlike ours, there is no
contemporaneous competition for office amongst politicians. Because political competition is weaker, allocations
featuring arbitrarily unequal distributions of utility are sustainable, provided they deliver sufficient rents to the
politician. Acemoglu et al emphasize optimal equilibria in which political constraints bind in the short run, but
not in the limit; in contrast, we obtain political constraints that bind infinitely often (i.e. in the limit, but
not, generally, in the short run). Our model features an immiserating politically unconstrained optimum and a
competitive political system. We conjecture that political constraints that distort intertemporal margins would
be a permanent, rather than a transitory phenomenon in other models that share these features

Finally, the current paper builds on Sleet and Yeltekin (2006) who, in the spirit of Ramsey models without

commitment, model the government as an uncommitted planner implementing a sequence of mechanisms.

2 An environment with commitment

A continuum of infinitely-lived agents inhabit an economy. The population is initially partitioned into a measure
space (R, B, ¥) of types w. For now, we will interpret w simply as device for distinguishing between sub-populations

of agents. In each period, agents receive a random taste shock 6; € © := {ak}szl These shocks are i.i.d. across

4 Acemoglu et al do consider a partially benevolent politician. However, they then restrict the shock process to ensure that the

provision of incentives does not require too much inequality ex post.



agents and time with distribution 7. Let 6" := {#1, ...,0;} € ©' denote a t-period history of shocks; let 7 denote
the corresponding probability distribution. We assume that for all ¢t and sets E C ©¢, 7'(E) gives the fraction of
agents with shock history in E.°
After each realized history #°, an agent receives an allocation of consumption and, hence, utility. In the sequel,

it will be convenient to describe allocations directly in terms of the stream of utility they provide rather than
stream of resources they use. Define an individual allocation to be a sequence of functions {v,}$°,, with for all ¢,
¥, : ©° — D C R and denote an agent’s payoff from {¢,}?°, by

T

U({}Z1) = liminf(1 = 8) > > B0,y (0%) " (0"),

t=1 ot
where 8 € (0,1) is the agent’s discount factor. For now we assume that D is bounded. Similarly, we define a
(population) allocation {p,}5°, to be a sequence of measurable functions with ¢, : R x O — D. A population
allocation specifies the individual allocation obtained by each w-type agent: {¢,(w,-)};2;. Let W denote the range

of U and A the set of population allocations.

Cost function Let C(u) denote the cost of delivering a utility amount u to an agent. We suppose the function

C : D — R, satisfies the following.

Assumption 1 1) C : D — Ry is a strictly increasing and strictly convex function. It is continuously differen-

tiable on the interior of D; 2) limy e C'(u) = 0.

Of course, C implies a standard utility function over consumption: v = C~1.

’In making this assumption, we rely on the construction of Sun (2006).



2.1 Feasible Allocations

We require that an allocation be resource and incentive-feasible. Formally, suppose that the economy possesses
a finite quantity of resources R; € [0, R] that can be allocated to agents in period t. To be resource-feasible an

allocation must satisfy:

Vt, Ry > RZC(@t(w,Qt))ﬂt(Ht)\I/(dw). (1)
ot

Since shocks are privately observed by agents, allocations must provide agents with incentives to reveal them.
Let o = {ay}$2; denote a reporting strategy for the agents with, for each ¢, ay : O — O. Let o!(#") denote the
history of reports induced by a given the shock history 8. An allocation provides incentives for truthful reporting

if for almost every w and all 4,

(1=8)Y > B oy (w, 07" (6") = (1= 5) Y > B by (w, o' (6))m" (6. (2)
t=1 ot t=1 ot

Let I'({R:}, ¥) denote the set of resource and incentive-feasible allocations {p,}9°, satisfying (1) and (2).

2.2 Planning problem

We may define a family of Pareto planning problems by

sup / (W)U (L, (w, )} ) (daw), (3)
R

{2, €T(R,Y)

for some measurable Pareto-Negishi weighting function v : R — Ry with [ y(w)¥(dw) = 1. This is essentially a
primal version of the problem considered by Atkeson and Lucas (1992). For a large class of cost functions C' (or
utility functions C~1), its solution satisfies an agent immiseration property. Denoting a solution to (3) by {¢}}5°,,

this property can be stated as: for U-a.e. w, 7°-a.e. °°, limy_.oc U ({5, ,(w, 0", -)}22,) exists and equals E[¢] inf D.



When, as here, sup D < oo, this agent immiseration property implies limy—oo [ ¥(w) Yo U({thf44(6", ) 132, )7t (6°) =

E[f]inf D.

3 Political constraints and patient virtual planners

A politically constrained Pareto problem We now augment the Pareto problem (3) with a sequence of
political constraints. These constraints capture restrictions on continuation allocations that are necessary to
ensure that the allocation is not revised or altered by a benevolent planner or by voters in an election. For the
moment, we simply state these constraints and explore their implications. Later we show that they emerge as
equilibrium restrictions in a variety of political economy models.

Let hy = (w, Ht_l) denote an agent’s t-period individual history; this history includes the agent’s type along
with its shocks up to date t — 1. Let @Q; be the probability measure for t-period histories induced by ¥ and =.
Given a population allocation {¢;}7°,, we denote the implied individual continuation allocation after history h;
by {@rir_11hi}2,. Define Uy = {u | u : R x ©71 — W, u measurable}, a convex subset of Lo (Qy); let Z be
a bounded subset of R. We call Z; : Uy — Z and X : [0, R] — R political viability functions and say that an

allocation {p,}7°; is politically sustainable if for all ¢,

ZuU ({rr | 1220)) + X (Rt -/ cwt(w,et)wt(et)wdw)) >0 (1)

In the different political economy games we consider below, Z; is variously, the probability that a continuation
allocation and, hence, a political party will win an election and the (negative) of the expected political rents

attainable from a political defection. In a model with a benevolent planner, it is the utilitarian payoff and, hence,

10



captures the planner’s commitment to the allocation. In some of the games described below X is present, in others

not. When it is present it describes the rents extracted by a political party. We assume the following.
Assumption 2 (Z1) For allt, Z; is Fréchet differentiable. For uw € Uy its Fréchet derivative 0Z; is of the form:

0Zy(u; f) = (Ze(u), f) .

where (Z(u), f) = [ Ze(u)(w, 0" ) f(w, 0t =10 )W (dw), f € Uy and the functions {|Z(-)(-)|} are uniformly

bounded by some Z < oc.

Assumption 3 (Z2) For allt, Z; is concave.

Assumption 4 (Z3) For all t, Z; is increasing and for all u € U; and almost all w,0", Z;(u)(w,#~1) > 0.
Assumption 5 (X) X is non-decreasing, continuous, smooth and concave.

Assumption 6 (ZX) There exists an incentive-feasible allocation {@;}:2, such that infy Zy(U({pr_1]-}o21) +

X(Ry — [ C(pp(w, 017t (0) T (dw))) > 0.

It is often convenient to re-express the sequence of constraints (4) as a single constraint {{¢;}5°,|{Zi o U +
X}21({ei}221) = 0}, where { Z,oU+X 322 ({0,}21) = { Ze(U ({01471 }721)) + X (R [ Clioy(w, 07" (07) ¥ (dw)) } 32,
These assumptions are essentially technical, they imply that the set of politically sustainable allocations is convex,
has a non empty interior and is described by a smooth function. In applications, (3) is the most problematic, when
it does not hold results similar to below continue to hold, but with local Kuhn-Tucker arguments replacing the
global optimization arguments used. Assumption 4 captures the intuitive idea that if an allocation is politically

sustainable, then one that offers more to everyone is also politically sustainable.

11



The optimal politically-constrained allocations solve an optimization similar to (3), but augmented with the

political constraints (4):

- / W)U ({py (w, ) }221) ¥ (daw), (5)
R

{‘Pt}toi1

subject to (1), (2) and (4).

The virtual planner We now show transform (5) into the problem of a virtual planner who uses a perturbed
discounting scheme and who faces no political constraints. There are three steps. We first obtain a Lagrangian and
show that under our assumptions, an allocation is an optimal politically sustainable one if and only if it attains
a saddle point of the Lagrangian. The second step replaces the Lagrangian with a “linearized” Lagrangian, the
third reconfigures the linearized Lagrangian to give an objective for a virtual planner.

The Lagrangian is given by:

(=P L{pyZrAmtZAatZ) = (1=5) /7(“’) Y BTy by (w, 67 (67) U (dw) (6)

t=1 ot
+(1 - ﬁ) Zﬁt_llut Zt (Z 9t+7“(10t+r('a " HT)WT(GT)>
t=1 ot+r

+X <R,5 - / C(cpt(w,ﬁt)ﬂt(et)\ll(dw)>] .
where {4, }3°; € L = {{p;} € R®|(1-) 302, By < oo} denotes a sequence of bounded, summable multipliers

on the political constraints. We have the following.

Proposition 1 Let Assumptions (8) and (6) hold and let U* denote the optimal payoff from (5). Then, there is

an element {u;}72, € L such that:

U* = sup (1= B)L({peFi2as {ug 1e21)- (7)
{pe 32 €ET({R:},Y)

12



Furthermore, if {¢}}$2, attains the supremum in (5), then L has a saddle point at {¢F}72, {pf}i2y, i.e. for all

{e}i2i € L, {321 € T{ R}, ¥),
L{peti2a, (g 121) < LH{ey Hoa, 1 121) < LH{er H2a, (ki) (8)

Conversely, if {u;}52, € L and {¢}}2, € T'(R, V) satisfy (8), then {¢;}?2, attains the optimum in (5).

The proof of this and other results is contained in the appendix. It invokes an argument of Rustichini (1996)

to establish that the optimal multipliers are summable. Next, we “linearize” the Lagrangian.

Proposition 2 Let Assumptions (2), (3), (6) hold. Suppose that {pf}i2, attains the supremum in (5). Then

there is a pair of sequences {u;}2°, € L and {Z;}%°,, zf : R x ©71 — R such that {p}}5°, solves

sup L (et w1 {2, (9)

{pi 32, €T({ R}, W)

where

L2 bz = /RV(?U)U({%(%‘)}?il)‘I’(dw)
+Zﬂf il [ D R G G L
X <Rt - / C’((pt(w,Qt)ﬂt(Gt)\Il(dw)>]
Conversely, if {o}32, solves (9) for some {uf}22, € L and {51}, 5 : R x 01 - R, and if

1. 0Zy({pf 213 ) = (31, )s

2. {pi} carginfyy o op L7({07 120, {m});

13



then {pf}2, solves (5).

Notice that the “linearized” Lagrangian £*({¢, }721; {f}, {7 }) incorporates a history-specific multiplier scheme
{p;ZF}. Let {11,}2°, € L be a multiplier sequence and {2;}$°; a function sequence with z; : R x ©~! — R .For all
w, define z1 (w, %) by 21 (w,0°) = py 21 (w, 0%)y(w) and for all t > 1, w, 67, define z(w, 07 1) by 2 (w, 67 1)

= 2 (w, 07 1)y (w) Hf;ll(l + 2z (w, 0771)). With this renormalization we can rewrite £*({¢,}221; {1}, {Z}) as

/R (W)U ({py(w, )}2,) ¥ (dw)
+Zﬁt_l/ Zﬂtzt w, 0! (1 + piyp 2z (w0, 07N U ({py gy [w, 6 P70 W (dw).
t=1

th

We utilize the following lemma.

t
Lemma 1 Assume that {§,} € L and 372, [pv(w) > g1 871 (H (1+ uTzT(w,Hrl))> 1O H W (dw) < oo

r=1

then

e Ze b {3)) = / (w) S 3 Bl (w, 001 yp, (w, 07 (6) 0 (duo)

t=1 ot

+gﬁ“wf (Rt - / c<wt<w,et>wt<at>w<dw>)

t
where Bl (w, 0" = BT (1 + w2 (w, 0771)).

r=1

Combining the Lemma 1 and Proposition 2, we obtain the following.

Proposition 3 Let Assumptions (2)-(6) hold. Suppose that {¢;}?2, attains the supremum in (5). Then there is a

¢
pair of sequences {p; 12, € L and {2} }22,, zf : RxO 1 — Ry with 350, [py(w) Yge-1 871 <H (14 przf(w, QT_I))>

r=1

14



O W(dw) < oo,such that {p}}2, solves

/7 w ZZBt w, 01,0, (w, 07 (6) (10)

o2 1€F({R*}‘I’ =1 ot
where for each t, Bi(w,0"1) = BT (1 + pizi(w,0771) > 171 and Rf = Ry — [ C (¢} (w, 07t (0))¥(dw).
Conversely, if {¢;}22, solves (10) for some {u;}2, € L, {R}}2, with Rf = — [ C(g;(w, 07t (0") T (dw),
()0, o TR X0 — Ry with 52, () St B0 (TTE Ly (1 222 (0, 671)) w4 (00 (o) < o0, and

if
1. 02 ({1 )21 7) = (B, ), where 2 (w, 0" 1) = 27 (w, 0" )y(w) TTZ1 (1 + pp2f (w,6771),
2. {ui} € arginfy, yoo e L£7({0] 721, {1e}),
then {7 }52, solves (5).

Notice that the optimization problem (10) features no political constraints, they are absorbed into the objective
and resource constraints. This objective corresponds to that of a committed planner who uses a history-contingent
discounting scheme with discount factors B(1+u;z; (w, 0'1)) that weakly exceed those of the agents. If the political
constraint binds in period ¢, then p; > 0 and the discount factor of the virtual planner strictly exceeds that of the
agents. Relative to the agents, the virtual planner exhibits an excessive concern for the long run. In the special
case in which for all ¢, w and 071, p¥ 2 (w,0"~1) = (A — 3)/B, the virtual planner’s preferences coincide with those
assumed in Farhi and Werning (2006) or Sleet and Yeltekin (2006). More generally, the current model delivers a
virtual planner who uses a history-contingent discounting scheme. This scheme may be interpreted as capturing

the time varying and history-dependent political influence of agents.
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3.1 Dynamic private information and the pattern of binding political constraints

At this point we have not established that the political constraints bind in any period. We now turn to this issue

and impose the additional assumption:

Assumption 7 For all t, Z;(U,) + X(0) < 0, where U, € U is such that for Qs-a.e. (w,0' 1), Uy(w,0) =

E[f]int D.

Assumption 7 implies that an allocation that pays out the entire resource bundle to agents and assigns the
minimal possible utility to almost all agents at some date t is not politically sustainable. The political constraints
that emerge as equilibrium conditions in our later political economy games satisfy this condition. Now, it follows
from the existing normative literature (e.g. Atkeson and Lucas, 1992) that if the political constraints did not bind
after some date T', then the continuation allocation would converge to an immiserated one (i.e. for W-a.e. w,
m®-a.e. 0%, limy_.oo U({p}, ,(w,0",-)}2,) = E[0]inf D). The continuity of each Z; and Assumption 7 then imply

that this continuation allocation violates the political constraints. Hence, there can be no such date T and the

political constraints must bind infinitely often. We have the following result.

Proposition 4 Let Assumption 7 hold. Then the political constraints in (5) bind infinitely often, i.e. for all T,

there is a t > T such that these constraints bind and the corresponding optimal multiplier py is greater than zero.

An immediate implication of the previous propositions is that under their respective assumptions, the discount
factor of the virtual planner exceeds that of the agents infinitely often. The result stops short of saying that

the political constraints “bind asymptotically”, i.e. limsup uy > 0. However, we conjecture that this is the case.
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Numerical examples suggest that the distribution of utilities becomes more dispersed as the multipliers p; decline

and that if these numbers are persistently small, then the resulting inequality is politically unsustainable.

Remark: Collectively, these results contrast with those in Acemoglu et al. Their political constraints are of
the form Y72, X1 X (Ry — [ C(¢p,(w, 67" (6")¥(dw)) > 0. Our political constraints set augment theirs with an
(increasing) Z; function and set x = 0. It is the former difference that is important, since in conjunction with

Assumption 7, it ensures that political constraints preclude allocations that deliver low utilities to most agents.

4 A political economy game with office-motivated politicians

4.1 Basic environment

We embed the basic environment of Section 2 into a political economy game. The game incorporates probabilistic
voting over political parties. As is typical in the probabilistic voting literature, we assume that agents have
heterogeneous and time varying biases towards a particular party. Although stylized, these biases capture the
idea that elections are not solely determined by economic policy platforms. They ensure that election outcomes
are uncertain and that election probabilities and, hence, the implied political constraints, are continuous in agent
payoff functions. We start with the simplest formulation in which 1) political bias distributions are uniform, 2)
there are no incumbency advantages and 3) parties are operated by impatient, office-motivated politicians. We

then complicate the model by relaxing each of these assumptions.
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4.1.1 Players

Politicians There are two political parties i € {A, B}. In each period, politicians from the respective parties
propose political mechanisms that describe how resources will be allocated in that period. Agents vote over the
two proposed mechanisms and the election-winning mechanism is implemented. Politicians are office-motivated,

i.e. concerned solely with winning elections: the objective of party ¢’s politician is:

w .

> X,

t=1
where pi is the probability that party i wins the election at date ¢ and Y is the politicians discount factor. In
much of the paper we assume that xy = 0. The assumption that politicians are completely myopic only makes our

results starker. Later we consider the possibility that politicians are concerned with the expected rents that they

can extract if elected.

Agents Agents have the same preferences over allocations as before; we augment them with biases for one or
the other party. Suppose that the two political parties A and B are distinguished by fixed characteristics that
are non-economic in nature and difficult to change. We call these characteristics ideologies. Agent preferences
over ideologies are described by two families of random variables {¢} and {d;}. The first of these represents a
permanent and idiosyncratic shock to each agent’s relative preference for party B’s ideology, it is i.i.d. across
agents according to an atomless distribution with c.d.f. F. The second represents a common, time varying shock

to the population’s preference for party B’s ideology, it is i.i.d. across time according to an atomless distribution

18



with c.d.f. G. The lifetime “political” utility of an agent is given by:

(1-pB)E

> BT E+ 6 1?] ,

t=1

where ltB is a random variable that takes the value 1 if party B is in power in period ¢ and 0 otherwise. An agent’s

total payoff from an allocation {¢,}7°; and the probability distribution over electoral outcomes is then:

U({peiZh) + (1= B)E

D BT E+ 6 15] :

t=1

For now we make the following assumption on the distributions F' and G. It is conventional in applied

probabilistic voting models. Later we relax it.

Assumption 8 1) F' is uniform with range = = [—2—]‘2, 2—12} and density E 2) G is uniform with range A =

11 4y S _ s S 0T cati 1 1 1
[—2—3, ﬁ} and density 6. 3) Let d = E[0](sup D — inf D). § and £ satisfy [2d+ 23} € <0, 22) and 2d € (0, 23) )
The last part of the assumption rules out inconvenient boundary solutions by ensuring that within each history-

contingent sub-population there are some agents who will vote for either party no matter what and at the aggregate

level, there is a probability (possibly very small) that a party will win an election no matter what.5

4.1.2 The stage game

Mechanisms As before, the economy is endowed with R units of resources in each period. Political parties
propose schemes (or “political mechanisms”) for allocating these resources amongst agents; they compete in

elections with the mechanism of the election-winning party being implemented. At the beginning of period ¢ > 1,

®The second part of the assumption is not necessary for our first model with office-motivated parties. It does simplify our second

model with rent-motivated parties.

19



each agent is publicly identified by an index w € R and a history of past messages m‘~! € M*~!. A mechanism
proposal from party i is a pair S§ = (M}, ¢}), i € {A, B}. The first piece of the mechanism is a finite message space
that agents use to communicate with the planner, the second is a utility allocation function @} : Rx M'='x M} — D
that describes how utility will be awarded to agents contingent on their index and message history inclusive of

current message that they send. We suppose that ¢! is appropriately measurable.
Pt

Remark: We allow for a fairly rich collection of mechanisms, much richer than is typically permitted in the
probabilistic voting-political economy literature. In principal, these mechanisms can be used to implement history
dependent allocations that provide future rewards and penalties for current behavior and, more specifically, they

can be used to implement the optimal allocation of a committed utilitarian planner.

Timing The ensuing stage game consists of three sub-periods. In the first, politicians propose mechanisms. In
the second the § political preference shock is realized and agents vote over mechanisms. In the third sub-period, the
election-winning mechanism is executed. Agents receive their taste shocks, they choose a probability distribution
over the current message space and draw a message from it. They transmit this message to the government and

receive the utility award implied by the election-winning utility allocation function.

4.1.3 Histories and strategies

We place some restrictions on strategies at the outset to rule out especially implausible equilibria. In particular, we

assume that no player conditions her behavior on either past election-loosing mechanisms or the political identity
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of past election winners.” This assumption precludes strategies that would effectively punish the economy for
failing to elect a particular party even if that party makes a very undesirable mechanism proposal. However, it

still allows for considerable history dependence of equilibria and is much weaker than a Markov restriction.

Policy strategies We define an aggregate history Hy, t > 2, to be a sequence {M,, p, ;‘;11 of past election-
winning mechanisms such that each ¢, : R x {Ms}-_; — D. Hj is the null history. Let H!, ¢ > 1, denote the set
of t-period aggregate histories and define S; to be the set of period ¢ mechanisms. A policy strategy for party ¢
is a sequence of functions o® = {0¢}2°,, where o} : H! — &; gives party i’s t-period mechanism as a function of
the aggregate history. We require that for all 4, t and H; € H?, (Hy, 0i(Hy)) € HL Let o = {04,065} denote a

profile of policy strategies.

Message strategies A period t individual history of an agent h; = (w, mt_l) gives the agent’s w-type and past
message history. Let J*' denote the null set and for all t > 1, J* = {{M,, ¢, }_1, w, m'~L : {M,, o, }L_; € HITY
weR, m~t e {Mr}f;ll} and PP the space of finite element probability distributions. The first component of agent
behavior is a message strategy, A = {\}72;, where A; : J' x © — P maps the ¢ + 1-period aggregate history and
the agent’s individual history and current shock to a lottery over the election winning message space M;. Together
H; and X induce a cross sectional distribution over individual histories h;. This dispersion may be described by
a measure space (R x M1 B! @ M!™1 Q;(Hy, )\)), where Qi(Hy,)\) is the probability measure over individual
histories induced by H; and A. Let P(R x M!~!) denote the set of probability measures on (R x M*~} B M !).

As with policy strategies, agent strategies do not condition on the election-loosing allocations or the identities

"This assumption resembles Duggan and Fey’s (2006) assumption of outcome stationarity.
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of the election winning and loosing parties. In addition, the message strategy does not condition on the (so far
unspecified) voting behavior of the agent. This is without loss of generality. In our economy, agents are atomistic
and their individual votes do not determine the election winning mechanism. Thus, their current and past votes

do not influence the payoff from sending a particular message.

Voting strategies A period ¢ individual political history of an agent hf = ({Ht,S;A,ht}, {H;, SE, hi}, €, 6¢) €
Jt x Jt x2x A includes two aggregate-individual histories that coincide up to date ¢ — 1, but include the current
mechanism proposals of, respectively, party A and party B. It also includes the agents current political preference
shocks. An agent’s voting strategy is given by ¢ = {(,}$°,, where (;, : J' x J! x 2 x A — P({A, B}) maps
individual political histories to a probability distribution over {4, B}. After each h, the agent draws the name
of a party from the distribution ¢, (h?) and then votes for that party. Note that an agent’s voting strategy does

not condition on her past votes since these are anonymous and do not affect her preferences over the parties.®

Resource-feasibility To be resource feasible given A, a mechanism must consume an amount of resources less

than R.

Definition 1 Given a message strategy A, a mechanism M is resource-feasible at Hy if:

/ Clo(hes1))Qesr (e, S, N (dhes1) < R.
Rx Mt

Let S;(\, Hy) denote the set of date t resource-feasible mechanisms at H; given the message strategy A. Given X,

an aggregate history Hy = {S,}._} is resource-feasible if each S, € S,(\, {Ss}"21). Given X, let H'()\) denote

¥ As with the policy strategies, voting strategies do not condition on past election loosing policies or the identity of a winning party.
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the set of t-period resource-feasible aggregate histories. Finally, given X\, a policy strateqy o' is resource-feasible

if after each Hy € HY(N), oi(H') € Se(\, Hy).

Let ¥()\) denote the set of resource-feasible policy strategy profiles given \. We do not allow political parties to

make resource-infeasible policy proposals and, henceforth, restrict attention to resource-feasible policy strategies.

Strategy profile outcomes A mechanism is implemented at date t if it either wins more than 50% of the vote
or, in the event of a tie, it wins a fair coin toss. The strategy profile (o, (, \) together with the shock distributions
F and G induce a family of conditional probability distributions over current and future mechanisms, incumbent
governments and agent utilities.” We call this the outcome of the profile and isolate three components. First,
let pé(Ht,Sf,Sg |¢) denote the probability that mechanism S} wins an election for party i when the aggregate
history is H;, party j proposes Sg and the voting strategy is (. Second, any continuation equilibrium induces a
continuation outcome allocation. Each of these in turn implies continuation payoffs for agents as functions of their
histories. Let Uy(Hy41, ht|o,(, \) denote the continuation payoff implied by (o, , \) after history (Hy41,h) and

let Wi(H¢|o, ¢, \) denote the utilitarian payoff at ¢ prior to the determination of the period t election winner.

9The fraction of the vote obtained by party A in a competition between mechanisms S7* and SP at ¢ is:
S (He, ST, 58,606, 0) = / Co((He, ST, ha), (i, ST, he), €605 A)F(d€)Qe(Hr, A) (dhe).

Rx Mt

Since party A does not know the value of §; when it makes its policy proposal, it’s probability of winning the election given is:

A A oB 1
pi (He, S5, 57(¢,A) :/1{6:f{4(Ht,StA,StB,élg,A)>%}G(d§)+5/1{6:ftA(Ht,Sf,Sf,é\C,A):%}G(dé)'
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4.2 Politically credible equilibria

We describe the elements of an equilibrium below and then collect these elements into a formal definition.

Policy strategies Since the politicians operating party ¢ are concerned only with winning the current election,

they select o so that for all ¢, Hy, j # i,

oi(Hy) € arg  sup  pi(Hy, S}, o) (Hy)|Cy)- (11)
SES\HY)

In doing so they ignore the fact that their proposals may reduce the lifetime payoffs obtained by agents in previous
or future periods and may, hence, contribute to electoral failure in those periods. In particular, parties cannot

commit themselves to future policies.

Message strategies Agents choose message strategies that are optimal after each individual history h;. For all
t7 <Ht+17ht) S jta

VA, Ui(Hyp1, hilo, ¢ N) > Un(Hyg, hlo, G, N). (12)

Voting strategies Let S denote the mechanism proposed by party i at time ¢. The total continuation payoff
to an agent, inclusive of ideological payoff, after individual political history hY = ((Hy, S{, he), (Hy, SP, he), €, 8¢)

and a period t election victory for party 1 is:

Ut(Htv Szv ht’0-> ¢ )‘) + (1 - 5)(5 + 6t)1{i:B} + (1 - ﬁ)E Zﬁs(f + 5t+s)1t5i|—s‘Ht7 Szv o,C, A
s=1

24



where 1,_p) takes the value 1if i equals B and is 0 otherwise. Let AU (H;, SA,SB hlo, ¢, N) = U(Hy, S, helo, ¢, \)
— Uy(Hy, SB, h¢|o, ¢, \) denote the difference in economic payoffs and

D(Ht7 57;47‘5’751357515’0-7C7/\)
1-5

o0
D BE+ 1P H,, ST 0, A

s=1

=E+ 0+ E | B E+60)HLS 0,0 —

s=1

the (normalized) difference in ideological payoffs across the two proposals to an agent with political history hY. We
assume that agents vote as if they were pivotal in the current period and vote for the party that maximizes their
current payoff. This corresponds to the requirement that agents eliminate weakly dominated strategies in each
stage game (see, for example, Baron and Kalai (1993) or Duggan and Fey (2006)). Thus, their voting strategy
satisfies for all ¢, hY € J' x J' x E x A,

( {1} if  AU(Hy, S{t,SE, hi|o, ¢, ) > D(Hy, S8, SE, €,64)

Gi(hisA) € X [0,1] if AU(H,, SA, SB h|o, ¢, \) = D(Hy, SA, SB €,6,) (13)

{0} if AUt(Ht,Sf,StB,hﬂO',C, )\) < D(Ht,Sf,StB,ﬁ,(St).

Politically credible equilibria Collecting these components of an equilibrium together we have the following

formal definition.

Definition 2 (0,(, \) is a politically credible equilibrium (PCE) if o € () and
1. (Party optimality) Vt, H; € H', i € {A, B}, o satisfies (11);
2. (Agent optimality: messages) Vt, (Hyi1,ht) € jt,X, A satisfies (12);
3. (Agent optimality: voting) Vt, hY € J' x J' x E x A, ( satisfies (13).

A symmetric politically credible equilibrium (SPCE) is a PCE that satisfies the symmetry condition:
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These definitions are in the spirit of Chari and Kehoe’s sustainable plans equilibrium concept. They require

optimality of player strategies after all aggregate and individual histories.

Characterization of equilibria Recall that continuation play of the game depends only on which mechanism
wins the election, not which party. If the two parties propose the same mechanism then the continuation outcome
path is independent of the electoral outcome and an agent’s vote is determined solely by its current political
shocks: ¢ (hY; A) = 1 (resp. 0) if 0 > £ + & (resp. 0 < £ + &;). In this case, party A wins the election with
probability p = G(—F~1(1/2)) and party B with probability 1 — G(—F~1(1/2)). Since party A is always able to
mimic B and choose the same mechanism, p places a lower bound on its probability of winning. Conversely, party
B can always mimic party A and secure a probability of winning of 1 — p. It follows that in any (continuation)

equilibrium party A must win with probability p in each period. We have the following lemma.

Lemma 2 Party A wins the election with probability p = G(—F~1(1/2)) in each period. When F and G satisfy

Assumption 8, p = %

We can use Lemma 2 and (13) to substitute an agent’s current voting function ¢, from (11) and, hence, obtain
an equilibrium expression for the probability that a party wins an election in terms of current policy proposals,

history and future strategies. We have the following.

Proposition 5 In equilibrium, the probability that party A wins the election given Hy, the current proposals S{‘
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and SP and the equilibrium strategy profile (o,(, ) is

AUt(Ht;SiAastBaht‘avga/\)
1-p

pZA(HtaSEL‘aStB|U7C7>‘) =G <5* : /F < — 5*> Qt(dht) = 1/2>

and pz‘B(Ht,SiA,StBM,C,)\) =1 —pZ‘A(Ht,S{‘,Sf\J,C,)\). When F and G satisfy Assumption 8, for i € {A, B},

§ 4, Dy (He, S5 S ki, G N) = § + 125 [ AUH, S, S hilo, ¢ N Qu(dhy).

Proof: It follows that in any (continuation) equilibrium party A must win with probability p in each period.
Thus, regardless of current play, D(Hy, S{*, SP, &, 64 0,¢,A) = (1 — B)(€ 4 &;) and the current electoral outcome
affects neither the probability distribution over future government incumbents nor expected future political payoffs.
Now, the fraction of type-h; agents who vote for party A given the aggregate shock §; is the fraction such that

AU (Hy, SP, SB hila, ¢, \) > (1 — B)(€ + ;) or F <AUt(Ht’S’§:’_SBtB’ht‘U’C’A) - (5t> . The fraction of the population

that votes for party A is then [ F AUt(Ht’S?’_SF’h”U’C’)‘) — 0t ) Q¢(dhy).Finally, the probability that this fraction is
1-8

above 1/2, resulting in an election victory for A is G (5* [ F (AUt(Ht’Szi’_SéB’h”U’C’/\) - 5*) Q¢(dhy) = 1/2) It is
then immediate that when F and G satisfy Assumption 8, for each i € {A, B}, j # i, pi*(Hy, S}, Sg, hilo,(, A), Q)

= % + ﬁ fAUt(Hth?nghtb—aC? )‘)Qt(dht) |

It follows immediately from this proposition that under Assumption 8, the policy optimality condition (11) is

equivalent to

oi(H,) € arg  sup /Ut(HtaS7 hilo, ¢, A)Qi(dhy). (14)
SES(NHy)

Thus, the parties behave as if they are utilitarian planners who take the future message and policy strategies as

given.
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Remark After any aggregate history, the weighted average ideological payoff to agents is constant across
equilibria. Consequently, in the remainder of the paper, we rank equilibria according to the weighted average

utilitarian payoff attained by their outcome allocation. B

4.3 Necessary and sufficient conditions for politically credible outcome paths

In this section, we formally define an outcome path, essentially an event tree of mechanisms coupled with a
reporting strategy restricted to aggregate histories on the tree. We give necessary and sufficient conditions for an
outcome path to be induced by a PCE. Outcome paths are more complicated than allocations as we have previously
defined them, additional randomness is introduced into utility awards by the uncertain nature of elections and by
the mixed strategy message strategies employed by agents. In the next section, we specialize PCE so that they
induce allocations as defined in Section 2. As a precursor to this analysis we introduce the idea of a no insurance

PCE.

No insurance PCE A building block of our subsequent analysis is the no insurance PCE. In this politicians
repeatedly propose mechanisms that provide no insurance against taste shocks and agents send messages that
maximize their current payoff. Under Assumption 8, reversion to this equilibrium minimizes the probability that
a defecting party will win an election and, hence, maximizes the electoral discipline on the parties. If an allocation
can be sustained, it can be sustained by reversion to this equilibrium.

A mechanism Sy = (Mg, ¢,) offers no insurance against taste shocks if for each he, and my, mj} in M; @, (hy, my) =
o (hy,m}). Such a mechanism gives agents the same utility regardless of the message that they send and, hence,

prevents agents with a larger taste shock from obtaining more resources. We focus on one particular no insurance

28



mechanism in the remainder which we denote SN! = (0, pN!). This mechanism is direct - it uses © as its message
space - and has an allocation function ¢! that satisfies for all (hy, ), ¢! (ht,0) = u(R). We define the no
insurance policy strategy profile oV! as for all i, t, Hy, oi(H;) = S{'!. If the future play of politicians conforms
to o1, then an agent’s continuation payoff is unaffected by her current message and it is optimal for her to send
a message that maximizes her current payoff. This motivates our definition of the no insurance message strategy
AN For all t, Hyyq, he, 0 set ANL(Hy, Sy, by, 0) = 1g, if 6 € argmaxyens, @, (he, ') and AN (Hy, Sy, he, 6) = 1,
some m' € arg max,,e s, @4 (he, 0) otherwise. Thus, ANT requires that agents maximize their current payoff and, if
their current shock achieves this maximum, they truthfully reveal this shock. Set the no insurance voting strategy:
( {1} if AU(Hy, S{, SE hy|o™NE, (NN > D(Hy, SP, SPL€,60)

PR A) €4 10,1] if AU(Hy, S, SB, he|oNT, (N ANT) = D(H,, S2, SP.€,8,) - (15)

{0} if AU(H,, S{, S, hy|o™NE, (NN < D(Hy, SP, SPL€,60)

Now, by (15), CN I satisfies the optimality condition for voting and, as asserted above, ANT is optimal for an agent
given o™ and ¢(N!. The optimality of 0¥ follows from the fact that if agents play according to AV, then it
is not possible to provide them with any insurance, since no agent will send a message resulting in low current

consumption. Under Assumption 8, we then have

S earg  sup / Uy(Hy, S, bl o™, ¢V AN Qy (dhy)
SeSi(N\Hy)

and so oV is optimal for politicians. It follows immediately that (™!, ¢V, ANT) is a PCE. We have the following

result.

Lemma 3 Let Assumption 8 hold. 1) (oM, ¢NT XNT) is a PCE. 2) Amongst PCE’s (o1, (NI XNT) delivers the

lowest utilitarian payoff.
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Outcome paths The previous proposition identifies the no insurance equilibrium as the one that gives the
lowest utilitarian payoff W = E[f]u(R). We put this to use below and provide necessary and sufficient conditions
for a family of mechanisms and message functions to be the outcome of a PCE. In addition to resource-feasibility
and message optimality, our requirement is that the family provide a politician with a payoff in excess of the no
insurance one at all dates. To state the result, we provide a formal definition of an outcome path.

Recursively define an outcome path to be a tuple T = {{HF}, {7}, {of}, {\}}, where HY = Hy, for i
€ {A, B}, 01“ cHY — Sy and for t > 1, HY = {{S,}/Z} : {S.}'22 € HL | and for some i € {A,B}, S;_1 =
o {SHIDY T = (Mo, oy w, {me Y - (M, 0, 3w, {m, }Z3) € 7T, and for some i € {A, B},
(Mg, ) = o "({S,}12)) and {m, 1123 € (M3}, o' M — S (with for all i, ¢, {M,, ¢, }I2} € HT,
Jf’i({Mr,gpr 71 equals some (M, p;) such that ¢, : R x {M,}._; — D) and \} : 7;¥ x © — P (with for all
t, {{M,, 0, oy w, {m, 2L 0} € 7 x © AE({M,, ¢, Yy, w, {m,}IZ}, ) placing all probability mass on M;).
We suppose that after each H; € H[, J;r ’A(Ht) is picked with probability p and 03 ’B(Ht) with probability
1 — p. An outcome path is simpler than an equilibrium: it does not describe what happens after a history that
is not generated by the path and it omits the voting strategy. Moreover, a PCE induces an outcome path. We
now provide necessary and sufficient conditions for an outcome path to be an equilibrium one. In the following
proposition we use UtT (Hyt1, ht|XT) to denote the continuation payoff to an agent along the outcome path T if
she uses the message functions A= {3\\3 1, X: : T4 x © = P. QF (H;) denotes the cross sectional distribution
of individual histories implied by the outcome path at aggregate history Hjy.

The next proposition asserts that, under Assumption 8, an outcome path is a PCE outcome path if it satisfies

resource and incentive-feasibility condition and a political sustainability condition (18).
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Proposition 6 Let Assumption 8 hold. Let T = {{H}}, {7}, {oF}, {\{}} be an outcome path and let QF (Hy, dhy)

denote the induced distribution over individual histories after Hy € H;r. T is an PCE outcome path if and only if:
1. For allt, Hyvq = {M,, 0.}, € HL .
| Clahaa)QE (Higa,dhis) < R (16)
Rx Mt
2. For allt, (Hi 1, ht) € T,Y,
~T ~T
YA, US(Hepr, helo 5, 00) > US (Hea, helo 0 ); (17)

3. For allt, H, = {M,, o, f;ll € H;r,

/R U (Hu o P (HL, o™ XOQE (Hyy dh) > 10 (18)
XMt=

4.4 Outcome paths to allocations: Two simplifications

A Revelation principle Our definition of PCE does not require that agents truthfully reveal their type.
However, any politically credible distribution of payoffs can be implemented by an equilibrium in which 1) political
parties always propose direct mechanisms and 2) it is optimal for agents to be truthful along the equilibrium

outcome path. More formally, we have the following Revelation principle for our environment.

Definition 3 A mechanism Sy = (Mg, ¢,) is direct if My = ©. A policy strategy o is direct if for all i, t, Hy,

oi(Hy) is direct.
Definition 4 Let S; be a direct mechanism. X\ is truthful after individual history (Hy, St,he) € J* if, for all 0,
At(Htv St7 h’ta 9) = 19'
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A A

Proposition 7 (Revelation Principle) Let (0,(,\) be a PCE. Then there ezists another PCE (6,(,\) such
that 1) ¢ is direct, 2) \ is truthful after all histories (Hy, o4(Hy), hy) € Tt and 3) the equilibrium (&, ¢, ;\) delivers

the same lifetime payoff to each w-type of agent as the original equilibrium (o,(, \).

The proof is similar to that given in Sleet and Yeltekin (2006) and is not repeated. It utilizes Proposition 6
above; by this proposition any PCE outcome path can be supported by trigger strategies that revert to the no
insurance equilibrium following the electoral victory of a defecting political party. Using the standard proof of
the Revelation Principle any equilibrium outcome path can be replaced with one that uses direct mechanisms and
delivers the same expected utility to agents if they are truthful as they would have received under the original
equilibrium. A political party that makes proposals consistent with this new outcome path generates the same
utilitarian payoffs at each date and has the same probability of winning an election as before. A party that deviates
triggers play of the no insurance worst equilibrium if it is elected. This lowers the party’s probability of winning
an election and removes any political incentive to deviate.

It follows from Proposition 7 that, from a welfare perspective, there is no loss of generality in restricting
attention to equilibria that use direct mechanisms and induce truthful reporting. Hence, for the remainder of this

section, we restrict attention to politically credible equilibria (o, (, \) satisfying:
Property 1 (Truthful reporting) o is direct along its outcome path and X is truthful along this path.

Of course, we continue to allow political parties to deviate to non-direct mechanisms.

Symmetry We also simplify in the remainder by focussing on symmetric PCE, i.e. PCE’s satisfying:
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Property 2 (Symmetry) o4 = o5.

Under these restrictions, a PCE induces an allocation of the form {¢,}2;, ¢, : R x ©! — D. Neither elections
nor agent’s message strategies introduce any additional uncertainty over an agent’s utility award; these awards
can be expressed as functions of the agent’s w-type and her (truthfully reported) sequence of shocks. We define a

politically credible allocation to be one induced by a PCE satisfying the above properties.

4.5 Politically credible allocations

The following proposition asserts that an allocation is politically credible if only if it is resource-feasible, incentive-

compatible and politically sustainable.

Proposition 8 Let Assumption 8 hold. {¢,}72, is a politically credible allocation if and only if it satisfies (1),

(2) and the political constraints

Vo U ) = (1= 8) [ 328 O (0.0 (0) W(dw) ~ Wz 0. (19

r=0 et+r

The proof of this proposition is a specialization of that given for Proposition 6 to equilibria that are truthful
and symmetric; it is omitted. Given this result, it is clear that we can recover a best politically credible allocation

by solving the following problem:

sup (1 —f) / Yw) Y BTN by (w, 017 (01T (dw) s.t. (1), (2), and (19). (20)
t=1 et

{¢z}?i1

Problem (20) is a special case of our reduced form problem (5). The political constraints (19) incorporate relatively
simple political viability functions that satisfy Assumptions 2-6. In this case, X = 0 and for all ¢, h, 2} (ht) = 1.

Thus, the following specialization of Proposition 3 holds.
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Proposition 9 Suppose that {¢;}72, attains the supremum in (20). Then there is a sequence {u;}i2, € L with

S e y(w) Yope-a f1 <ﬁ (1+ ,ui)) (01 U(dw) < oo,such that {¢}}$2, solves

r=1

sup / 1(w) 33 Blbug, (w, 07 (01) (21)

{e:}52,€L(R,T) t=1 ot
where BY = B TE_ (1 +pk) > B, Conversely, if {0} }52, solves (21) for some {p; 321 € L with 352, [uv(w)

Sgr g1 (Hizl(l + 1)) 7L OV (dw) < oo, and if
1. {pi} € arginfy, yoo cr L*({0F 21, {tue});
then {152, solves (20).

In addition, the functions {Z;}2°, satisfy Assumption 7 and, hence, Proposition 4 applies. We conclude
that in an optimal PCE, short-sighted politicians concerned only with winning current elections implement the
same allocation as a planner who is more patient than agents. Such politicians cannot commit to severe limiting

allocations even if they raise the current utilitarian payoff and, hence, improve a party’s current election prospects.

4.6 Numerical examples

TO BE ADDED.
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5 Generalizations

5.1 Non -uniform preference distributions [Incomplete]

A general condition for a political strategy to be optimal for impatient office-motivated parties is that:

A A ARVAN B
p> min max G <5* . /F<Ut(Ht>St 7ht’0-7C7)‘) Ut(Htaat (Ht)aht’U>C7)‘) _5*> Qt(dht) — 1/2>
(0/,¢" N)EE SAES (He,\') 1-p5
(22)
and
A A AN AN B
l-p> min max 1-G <5* : /F <Ut(Ht’Jt (o), halo”, ¢ A) = UnlHe, Si7y Iufo, 6 A) 5*> Qi(dhy) = 1/2> ;
(o' ¢\ N)EE SBeS(Hy,\) 1-5

(23)
where E denotes the set of PCE’s and p is defined as before. If these conditions hold, then each party is better
off adhering to the strategy profile and accepting the equilibrium election-winning probabilities p and 1 — p,
than defecting to S} and triggering the worst (from the perspective of their electoral opportunities) continuation

equilibrium. When F' is uniform, then these conditions reduce to the requirement that for all Hy,

/ Uy(Hy, 04 (), oo, € N Qu(dhe) > W,

which in turn reduces to (18) for politically credible allocations.!? If G is uniform on A, but F not, the analysis
is more complicated. To simplify it somewhat suppose that F' is symmetric (i.e. F(x) = —F(—=x) for all z) and

focus on symmetric, truth-telling PCE. As shown in the appendix

R(§) = min max

/F (Ut(Ht,SiA,hHU/,CI,X) — Up(Hy, 0P (Hy), helo, ¢, N)
(0! ,¢' N)EE SAES, (Hy,\)

1-p

10Tn fact the previous uniform assumption on G is not necessary for these results.

- 5) Q¢ (dhy)

35



is increasing. Thus, neither party will defect from an equilibrium (o, ¢, \) if

min max

/F <Ut(Ht75taht’U,7C,7)\l) — Ui(Hy, 04(Hi), hilo, 6, A)
(0! ,¢' N)EE St €St (Hyi,\')

— )@:(dht) <

where o4(Hy) is the common policy proposal implied by o after history H;. Now any defecting politician will
propose a mechanism ({m}, ¢}) with a message space that consists of a single message and an allocation function
that conditions only on past histories h;. Similarly, the payoff function U,,; implied by the defection-triggered
continuation equilibrium depends only upon histories h;. Intuitively, agents will only send a message that is not
current utility maximizing if they are compensated with a more generous continuation utility. If eliciting such an
message and providing such a continuation utility raises the defecting politician’s election-winning probability, the
minimizing continuation equilibrium will not provide it. Thus, current message-sending cannot be used to provide
insurance and further the electoral prospects of a defecting politician. Indeed, partitioning agents according to

their current message may give greater scope for punishing the politician. The implied political constraints on an

allocation {p,}$°, are then reduce to:

0 < ZiU({eirl}720)) (24)
_ 1 : (1 —8)) E[0)¢'(ht) + BU; 1 (ht) — U({prqr[Pe}20)
2 gy C(@%?izgét(dht)gl% [Uéinllél[]t/F < 1-8 ) Qt(ht)]

with X = 0. Assuming that a pair of optimizing functions ¢} and U}, exists for (24), then (see the Appendix)

Z; has a Frechet derivative of the form (z, -), where z;(Up)(he) = ﬁf ((1_6))E[6]w:(ht)lth;“(ht)_Ut(ht)> and f is

the density of F. In general, symmetry of F' implies that Z; is not concave (the exception is the case considered

previously, F' uniform). By appealing to generalized Kuhn-Tucker arguments, the necessity part of Proposition 3
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can still be obtained. We have that if {}}$°; attains the supremum in

s[4 Y 8 3,01 (@) dw) (25)
t=1

{pe}e2y

subject to (1), (2) and (24), then it also attains the supremum in

sup / Y(w) 33 B (w, 005, (w, 0%) (6 (o) (26)

{pe}2,€T(R, W) =1 ot
where for each ¢, BY(w, 0"1) = B [[Ls, (1 + i 2 (w, 0771)) > 871 and {2;}2°, are recovered from the functions
(w07 =25 f (1A= B) E0lei (he) + BUF(he) — [y(w) 3272 B e Orpf (w, 07 (6°) ¥ (dw)] /(1 — 8))

according to our earlier procedure.

Interpretation The main term in the political constraint gives the probability that party A will win the election
at t after making its best possible defection (given continuation play which is designed to inflict the maximum
electoral penalty on a defecting party). In our model, the population of agents is partitioned by their past histories.
Agents with the same political biases, but different histories will, in general, receive different allocations along both
the equilibrium path and the defecting path. Consequently, they will have different attitudes towards a defection.
Within each history-specific subpopulation, there will be a swing voter - an agent whose bias value £ renders him
indifferent between the equilibrium path and the defection. The £-identity of the swing voter will usually differ
across history subpopulations. Political constraints are relaxed at the margin if swing voters are attracted away
from the defection. When F' is uniform, the number of swing voters within each subpopulation is proportional to
the number of agents in the subpopulation, so the political constraint reduces to a bound on a utilitarian payoff.

When F' is non-uniform, this is no longer the case. The number of swing voters in a sub-population depends
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on the value of the density f evaluated at that sub-population’s gain or loss from the defection. Subpopulations
with relatively more swing voters (higher values of f) will receive relatively greater weight in the virtual planner’s

objective.!!

5.2 Incumbency advantage

We revert to uniform F and G distributions. Incumbency advantage can be introduced in a simple way by

respecifying an agent’s political preferences as:

[e.e]

Y B e+ a7

t=1

(1-p)E + E[¢/]

where ¢, = ¢ > 0 if party i is in power at £ — 1 and at ¢ and 0 otherwise, and ¢ € (0,1/(2€) —2d —1/(26)]. All else
equal, the introduction of the ¢, variable raises the probability of an incumbent party being re-elected. Suppose
that party A was in power at ¢ — 1 and in the period ¢ election, proposed the same mechanism as party B. Since
political strategies condition only on election winning outcomes, agents face the same allocation in current and
future periods regardless of who they vote for. Thus, agents base their vote on ideological considerations alone. All
those agents with & < ¢ — §; vote for party A and A’s probability of winning the election is G(¢) > % As before,
mimicking party B need not constitute equilibrium behavior, but it does place a lower bound on A’s probability

of winning. On the other hand, B could mimic A and win with 1 — G(¢) < % This places an upper bound on

"Tn the static probabilistic voting literature, it is usual to assign different uniform F distributions exogenously to different types
of agents, thus generating differential weighting in the electoral process. Here, with a common non-uniform shock distribution F
this differential weighting arises endogenously. The provision of incentives leads to different continuation allocations for different

history-types so creating a dispersed population of swing voters who receive different weights according to f.
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the probability with which party A could win. We conclude that if party A is in power at date £ — 1, it wins
with probability G(¢) at date ¢, while if it was out of power at ¢t — 1, it wins with probability 1 — G(¢). These
probabilities hold independently of the specific history of election-winning mechanisms generated by past play.

A very similar argument to that given in the previous section implies that parties seeking to maximize their
probability of re-election propose mechanisms that maximize the utilitarian payoff to agents given future play.
After specializing to symmetric PCE with truth-telling, we recover the political constraints 18 and Proposition 9.
The only change in this setting is to the probability of any given party winning an election conditional on which

party was in office in the prior period.

5.3 Patient political parties

We now show that political parties that care about both current and future elections make the same choices as

those who care only about the current election. Suppose that the preferences of political parties are given by:
o -1, i
(1—x) Zl X' P
t=

where now y € (0,1) is a discount factor. We assume that there are no incumbency advantages.
As before any triple (o, ¢, \) induces an outcome path and, hence, a sequence {pi(H;, o¢(Hy;)| ¢)} that gives the
conditional probability that party i will win after each history. Let Vi(o,(, A|H;) denote the continuation payoff

to party i from (o, ¢, \) after the history Hy; V? satisfies the recursion:

Vi(U>C7/\’Ht) = pé(Htaat(Ht)K)[(l_X)+Xvi(U>C7)“Htvo‘£(Ht))]'

+X(1 = p}(Hy, o0 (Hy) Q) V0, G, A Hy, o (Hy)).
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The natural extension of our earlier equilibrium definition is:
Definition 5 (0,(, \) is a politically credible equilibrium if o € ¥(\) and
1. (Party optimality) For all t, H;_1, i,j € {A, B}, j # i and all 6° that are resource-feasible given A
Vi(o', 07, ¢, A Hy) > V(5" 07,¢, A\ Hy); (27)
2. (Agent optimality: voting) Vt, Hy 1, S{', SB, hy, €, 0y, Csatisfies (13);
3. (Agent optimality: messages) Vt,Ht,ht,X, A satisfies (12).

All that has changed here is condition (27), which generalizes our earlier political optimality condition to allow
for political discount factors in excess of 0. This criterion initially appears more complicated than before. A policy
choice effects both the probability of winning in the current period and, through its affect on the game’s history,
its probability of winning in subsequent periods. Potentially, a party might trade these probabilities off against
each other, sacrificing its chances of winning today, in order to improve its future electoral prospects. In fact this
does not happen. Even with these more complicated preferences, each party chooses its current mechanism to

maximize the current utilitarian payoff, given its future play and the play of its rival.

Proposition 10 (0,(,\) is a PCE of a game with patient parties who have discount factor x > 0 if and only if

it is a PCE of a game with impatient parties who have discount factor x = 0.

Proof: Suppose that (O’A, oB.¢, A) is a credible equilibrium of a game with patient parties, then it is resource-

feasible and satisfies agent optimality. It remains to check that

oi(Hy) € arg sup pi(Hy, S, o] (Hy)|C). (28)
t
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As before, party A can always win elections with probability p (and obtain the payoff p) simply by making the
same choices as party B and playing . Thus, p places a lower bound on party A’s payoff. Symmetrically, party

B’s payoff is also bounded below by 1 — p. But, then

xpP <p.

18

Xt =1-(1-y)
1 t

18

p<(1-x)

t 1

Hence, party A always earn a payoff of p in equilibrium; moreover, by the same argument, a party A’s continuation
equilibrium payoff after any history is also p. Now consider party A’s play after history H;. The payoff to party

A if it defects to S{* and then reverts to equilibrium play is:

(1 - X)pf(Hta 51;4’ U)fB(Ht)|<) + Xp.

Whether party A wins or looses in the present does not affect its equilibrium continuation payoff and, so, it chooses
policy simply to maximize its current payoff. It follows that equilibrium strategies must maximize the per period
probability of winning. The same logic applies to party B.

Conversely, if (64, 05,(, \) is a PCE of a game with impatient parties (y = 0), then it is resource-feasible and
satisfies the agent optimality conditions. It remains to check that it satisfies the political optimality criteria (27)
for x > 0. Now, in the game with impatient parties, party A wins an election with probability p in each period

conditional on the past history of the game. Thus, for all 4, t, Hy, V(0% 09, \|Hyy1) = p. It follows that
VASA 0% CAHY = (1= x)pf (Hy, 57, o (H1) ()
X1 = (Hy, S7 o (H)|OW A (0, 0%, ¢ A Hyy o (Hy))
+xpi’ (Hy, 8¢, o7 (H)[OVA (0™, 0%, ¢ A H, 81
= (L= (He, S¢', 07 (H1)[C) + xp.
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Since o{}( H;) maximizes p(Hy, S{*, o P (H;)|C), it follows that it also satisfies the “one step no deviation condition”

of'(Hy) = arg sup (1—x)p/(Hy, S{, 07 (Hy)|C)
S;“eSt
+X(1 _p;fq(HhSiAaO-tB(Ht)K))VA(UAvUB?C>)"Ht>UtB(Ht))

+xpit(Hy, St o (Hy) O VA(0?, 0, ¢ N Hy, S{Y).

Thus, regardless of the value of x, party A has no incentive to defect from ¢ for one period and then revert to this
strategy. By a standard argument, given the boundedness of payoffs, party A has no incentive to undertake even
an infinite series of deviations from o#. Thus, o satisfies the party optimality condition (27). By an identical

argument o satisfies this condition as well. H

Thus, the set of PCE’s is independent of the politicians’ discount factor. This independence extends to
symmetric, truth-telling PCE’s and, hence, the conditions for a politically credible allocation are unaltered. In
particular, with Assumption ?? reinstated, the political constraints (18) continue to hold, as do Propositions 4
and 9. We conclude that in an optimal PCE, politicians implement the same allocation as a planner who is
more patient than agents regardless of their discount factor. Such politicians cannot commit to severe limiting
allocations even if they raise their electoral prospects. Note that one cannot appeal to a folk theorem-type result
to the effect that political constraints are relaxed as politicians become more patient. Punishment for a defection
is essentially immediate, but nonetheless the force for immiseration ensures that political constraints (eventually)

bind.
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6 The model with rents

In this section, we alter the objective of political parties. Previously, we assumed that parties were motivated
only by their desire to win office. We now suppose that they care about the rents that they can extract while in
government. As before, we assume that parties are impatient so that the objective of party i at date t is: rip,
where 7} is the amount of rent extracted by party 4 if it wins the date ¢ election and pi is the probability that
1 wins. Parties are now prepared to trade the probability of winning office off against the amount of rent they
obtain if they do win.

As before each party proposes a mechanism S; in successive periods. In contrast to earlier sections, however,
any resources not allocated to agents are appropriated by the candidate as rent. We modify our earlier definition

of a politically credible equilibrium to accommodate our new political objective.

Definition 6 (o,(,\) is a politically credible equilibrium in the model with political rents if o € X(\) and

1. (Party optimality) t, Hy, i € {A, B}, o' satisfies

0}(Hy) € arg sup (S}, N[ H)pi(H, 57, 0 (Hy)[C). (29)
SzGSt
where for Sj = (M{, ¢}),
r(SE, A Hy) := R~ Y C(Gi(hes1) Qi1 (Hy, Sfy dhia).
Y Mt M

2. (Agent optimality: messages) Vt,HHl,ht,X, A satisfies (12);

3. (Agent optimality: voting) Vt, Hy, Si*, SB, hy, €, 0r, Csatisfies (13).

43



Our earlier analysis of PCE’s used the fact that in any equilibrium the probability with which a party won an
election was independent of the past history aggregate history. This is no longer true in general in the model with
political rents. To simplify the analysis, we focus on symmetric political credible equilibria. In these both political
parties use the same political strategy. Under Assumption ??, symmetric PCE (without incumbency advantages)
imply a probability of electoral victory for either party of % Using similar arguments to those in Section 4, the

party optimality condition (29) can be rewritten as:

) . 1 =~ ) .
U%(Ht) € arg Ssug T(Sza/\’Ht) |:§ + 5/Ut(Ht7 527ht‘07<> )‘) - Ut(Htaag(Ht)aht‘av)‘)Qt(Hb)"dht) )
1ES:

where the bracketed term gives the probability that party ¢ wins.

Lemma 4 Let W,(H;) = inf(, ¢ \yese Wilo, (, A|Hy) denote the worst utilitarian payoff attainable by a continu-
ation SPCE after aggregate history Hy. Let W = infy, W,(H;) and assume that there is some Hp and (8,2, X)

such that Wy (3,C, A Hy) = W. Then, there is an equilibrium (o,¢,\) such that Wy (o,(,A) = W.

Once again, the period 1 utilitarian payoffs induced by a (symmetric) PCE can be induced by a symmetric
PCE that relies on direct mechanisms and induces truth-telling along its equilibrium paths. Again, the basic logic
is that concealing information from the government does not lower a party’s worst defection payoff and there is

no reason to do it. We state this formally in the next lemma, whose proof is omitted.

Proposition 11 (Revelation Principle) Let (o,(,\) be an SPCE equilibrium in the game with political rents.
Then there exists another SPCE (6,C,\) in this game such that 1) & is direct, 2) X is truthful after all histories
(Hyi, o1(Ht),ht) and 3) the equilibrium (&,é,;\) delivers the same payoffs to each w-type agent as the original
equilibrium (o,(, \).
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Given this, we can once again restrict attention to equilibria that rely on direct mechanisms and that induce
truth-telling along their equilibrium paths. We again refer to such any such allocation induced by an SPCE as a

politically credible allocation (PCA).

Proposition 12 {¢,}?2, is a politically credible allocation in the model with political rents if and only if it satisfies

(2) and the political constraints

Ve, ZU{ e 120)) + X (R— RZC(wt(wﬁt))ﬂt(Ht)‘P(dw)> >0, (30)
ot

where ZuU({y,420))) = —subpeio g 7 {3 + 3 [BI0Ju(R — ) + B — Wi({p,}i2))]} <0 and X(y) = L.

Proof: Any PCA must be incentive-compatible. It remains to check (?7). Let (o,(,A) denote the PCE
that induces {¢;}$;. A party can always feasibly defect at ¢ to a mechanism (0,9,), where for all (w,6"),
@4 (w,0") = u(R —7), r € [0, R]. If the party defects in this way, it induces a continuation equilibrium with payoff

Wir1 > W. Since it chooses not to make this defection:

)

2 = "2t

> o

Since r was an arbitrary element of [0, R], we have (?77?).

R— [p 20t Clor(w, 0"))m" (67) ¥ (dw) { [E[0lu(R — 1) + BWiy1 — Wt({%}toil)]}

)

+

N = N

E0u(R —r) + B Wt<{wt}fil>]} |

Suppose we have an allocation satisfying the conditions in the proposition. We need to construct a PCE that
supports it. Our procedure is similar to that in Lemma 4. For all i and ¢, we set oi({0,p,}/2}) = (6,¢,)
and A\({0, ¢}t _1,w,0") = 1y,. If a party defects and wins the election in period t with (M}, y},) we set

MO0, 0 Y2k, (M, ¢}),w,0) = 1+, where m* € arg maX,e s @) (w, 071, m). In periods up to and including
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the first defection, we set the voting strategy to:

1 if AU(Hy, SP,SP hilo, ¢, N) > 6 + €
Cu(his A) = (31)
0 if AUt(Ht, SiA, StB, ht|O',C, )\) <6+ €.
Following a defection in period ¢, we use the equilibrium constructed in Lemma (4) to set continuation strategies

from period ¢ + 1 onwards. This equilibrium induces the utilitarian payoff WW. The strategies (o, (, A) constructed

in this way induce the desired allocation. Since

R Ja Yoo Ol ONTEOHR) gy, {1 +3 [ElOJu(R — ") + BW Wt({sot}?iﬁ]} >0, (32)
2 ' €[0,R)] 2

the equilibrium is resource-feasible along its outcome path.

Given that parties adhere to their strategies and no defection wins the election, incentive-compatibility of
the allocation ensures that truth-telling message is optimal. Following defection, subsequent play reverts to the
worst equilibrium with utilitarian payoff W; this continuation equilibrium makes no use of previously revealed
information and so it is optimal for agents to send the message that maximizes their current payoff in the period
of the defection. Given the constructed message strategy, a party’s optimal defection at date ¢ is to a mechanism
(©,%,), where for all (w,8"), ¢,(w,0") = u(R — r}), where r;} solves:

Wtdef = sup r {% +3[E[9]U(R —7)+ W — Wt({sot}?il)]}
re[0,R)

But, (??) no party has an incentive to undertake such a defection (or any sequence of such defections). Agents
voting strategies are optimal in the periods up to and including a defection. Finally, the use of the equilibrium

with payoff W to construct continuation strategies following a defection ensures the optimality of player decisions

46



in the periods following a defection. Hence, (0,(, \) is a (symmetric) PCE and the allocation is a PCA as desired.

Remark In this case, given Assumption 8, Z,(U) < 0 for all U € U; and the political constraints bind in all
periods. Moreover, for all ¢, the political constraints require X (R — [ Y g¢ C(¢;(w, 6")) 7! (8")¥(dw)) > 0 and so

the resource constraints are non-binding. W
We now check that the political constraints in the rent-seeking model satisfy our earlier Assumptions 3-4.

Lemma 5 The functions {Z;}7°, satisfy Assumptions 2, 3 and 4. X satisfies 5. {Z;}72, and X satisfy Assumption

77.

Proof: Define:

1 = I
Z(B) = —?IGI%&)}(%]’F 3 +5{(1 - pB)EOlu(R—T)+ W — B}

has derivative: Z'(B) = r*(B), where r*(B) = arg maxzc|o g 7 i +6{(1 — B)E[|u(R —7) + SW — B}] But the

first order condition for r*(B) is:

% +§{(1 — B)E[0]u(R — r*(B)) + SW — B} —gr*(B)(l — B)E[O] (R —r*(B)) = 0.
Hence,
o By = = <0.
0B —2(1 = B)E[O]u/ (R — r*(B)) + r*(B)(1 — B)E[f|u" (R — r*(B))

Thus, Z"(B) = 45 (B) < 0. It follows that Z,(U ({4 }220))) = Z([,, 020 St B 0rprp(w, 07 ) (077) T (dw))

is concave, verifying Assumption 3. It is easy to show that the Fréchet derivative of Z; is given by (zi(u), -), where
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for all (w, 0" 1), Ze(w, 0" 1) = 6r7 ([, 3000 S gt B Orrppyr (w, 07T (677U (dw)) > 0 and

ri = o s | 5450~ DEOR )+ A~ [ 35 5 i 04T (0 )

’ r=0 Ot

This verifies Assumptions 2 and 4. That X satisfies 5 is immediate; 6 is readily verified. B

It follows from Proposition 12 and the above remark that a Pareto-optimal, politically credible allocation in

the model with political rents solves

sup [ 3038w, 6)m(6) W) (33)

{@t}fi:l Wi—1 @t

subject to (1), (2) and (30). Given Lemma 5, we can apply Proposition 3 to obtain the following.

Proposition 13 Let Assumptions (2)-(6) hold. Suppose that {©}}$2, attains the supremum in (33). Then there

is a sequence {uf}7°, € L such that {¢f}72, solves

sup /v(w) B (w 010, (w, 0°) 7 (0°) (34)
{ei}i21eT({RE 1Y) ; Z

where for each t, w, Bi(w) = B [Ll, (1 + pizi(w)) > g1, ulgrf = w27 (w)y(w), for all t > 1, u;"grf =

py 2 (w)y(w) T (1 + gz (w)),

1 -
r; = arg Hﬁ;stx] r 3 +3{(1 - B)EFlu(R—T)+ W — / g ;B Y0, r0r e (w, 0 (077U (dw)) } (35)

and R} = Ry — [ C(¢}(w, 07t (0")W(dw). Conversely, if {p;}22, solves (34) for some {u;}32, € L, {R}}22, with

- [ C(i(w, 0)m'(6") ¥ (dw), {220, 2 Rx 0 'Ry with Y72 15t 1H7‘ (L4 p72)) < oo, and if

1.0 = mzi(w)y(w), for all t > 1, pidri = =i (wyy(w) TEZE (1 + uizi(w)), where v satisfies (35),
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2. {ui} € arginfy, yoo er L*({} 1721, {tue}),

then {12, solves (33).

This is clearly in the class of problems considered by Farhi and Werning (2006) or Sleet and Yeltekin (2005).
Thus, the optimal Pareto problems from the model with political rents can be reformulated as ones in which com-
mitted planners use discount factors that exceed those of the agents and must implement particular distributions
of utility promises. It follows that political credibility considerations provide microfoundations for the sorts of
problems considered by FW and SY and, in particular, for the high planner discount factors assumed in both of
their papers.

Conversely, given an optimal planning problem of the sort considered by FW and SY, we can parameterize a
model with political rents so that it induces the solution of the planning problem as a (constrained) Pareto optimal

SPCA. The FW-SY papers focus on planning problems of the form:

sup [ U 6w, 07 (60 (dw) (36)
{h}2, Jw iy ot

subject to (2),

R [ 3 Clunfo,6))m(e)o(dr) 2 0 (37)

ptcot

and, for all v
o0
v=(1-8)D_ 87" Wy(v,6)7'(6")
t=1 ot
They establish that there are values for (R*, ®f) such that the solution to this problem induces a Markov process
over promises of utility with ®f as its invariant distribution. At (R*, ®f), the solution to (36) has a sequence
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of Lagrange multipliers on the resource constraints (37) of the form {g*b'~1}2°,. Given these values and this

*btfl

solution, we can recover a Lagrangian of the form (??) by setting B! = b1 and ¢ = ¢ and by using ®q

and the Lagrange multipliers on the promise-keeping constraints to recover a distribution over Pareto weights W.

Time invariant values for ¢ and r* can be obtained using the formulas: b = (1 + d¢r*) and ¢* = 1+§¢T*. Finally,
we can set the parameters of the sustainability constraint (?7), R and W' to ensure that this constraint holds. If

W’ is the utilitarian payoff attainable from some SPCE, then we have constructed an SPCA that is Pareto optimal

(for the distribution ¥) given the use of the punishment equilibrium with utilitarian payoff W’.

7 Political revision-proofness

7.1 Politically revision proof equilibria

We now revert to our baseline political economy game, with impatient office motivated parties and political bias
distributions satisfying Assumption 8. As we have seen PCE in this game can be reasonably severe; the worst from
a utilitarian perspective offers no insurance against shocks at all. This suggests that a political party may seek to
coordinate agents onto a new equilibrium with a higher utilitarian payoff in order to improve its current electoral
prospects. To this end, a party may propose a mechanism and a continuation equilibrium that describes how the
game should be played if the party is elected. How should voters evaluate such a proposal? We will assume that
proposals for future play are only accepted if voters believe that they are immune from further revision. If they
are not, voters disregard them and assume that future play will adhere to the original equilibrium. This leads

us to define an equilibrium as politically revision-proof if all possible proposed revisions to play are themselves
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vulnerable to further revisions. To formalize this idea, we introduce a renegotiation-proof equilibrium refinement
in the spirit of Pearce (1987).

To begin with, we generalize somewhat our notion of a mechanism and a political strategy. Previously, we fixed
an initial distribution of types ¥. An agent’s type w identified the subpopulation to which the agent belonged.
Agents of different types might receive different weights in social criteria; they could also be treated differently
by a mechanism. We now allow political parties to assign types (or “names”) to agents in the initial period in
lotteries. Thus, the initial type or name distribution is endogenous rather than a parameter. For completeness,
we allow parties to rename agents in subsequent periods.'?

Suppose that at the beginning of each period ¢, agents are publicly distinguished by a history of names and

tfl)'

messages (w'™t,m Each party 7 proposes a mechanism, which now consists of a triple §,§ = (pk, M}, ).

Here p; maps an an agent’s history to a lottery over current names. As before, M} is a message set and ¢} is

¢t m!) that include past and current lottery

an allocation function (that now depends on histories of the form (w
outcomes). The lottery pi allows an incumbent government to name or rename agents. We revise all of earlier
definitions to accommodate these augmented mechanisms in the obvious way. For example, political strategies
map past histories of election-winning mechanisms to an augmented mechanism; voting and message strategies
now depend on past histories of these mechanisms, past (and in the case of message strategies current) lottery

outcomes as well as the relevant message histories and political preference parameters. Our previous definition

and analysis of PCE go through with only minor modification.

12This latter ability, although it is not used on the equilibrium path, ensures that equilibria are recursive and that there is no

difference between what a party can do in period 1 relative to later periods.
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Political revisions and political revision-proofness We formalize the idea of a political revision. Suppose
that when confronted with a continuation equilibrium (o, (, \|H;), party ¢ has the option of conforming to the
equilibrium or defecting and proposing a current mechanism S% and a new continuation equilibrium (o’,¢’, N'|S%)
that describes how everyone will play if party i wins the election.!® The defecting party’s manifesto might say: “If
you vote for us, we will forget the past and implement Si. Furthermore, a vote for us will be a vote to coordinate
play on the continuation equilibrium (¢”, ¢’, \'|S%).” To persuade agents to coordinate in this way and, hence, vote
for the party in the first place, party ¢ must at a minimum persuade them that there will not be further revisions

to this equilibrium. This motivates the following definition.

Definition 7 A triple (0,(,\) is a politically revision-proof equilibria (PRPE) if 1) (0,(,\) is a PCE and

2) there exists no date t, history Hy = {Ss}._ and alternative equilibrium (o', (', N') such that for all s and H
WS(O-lv Clv )‘/|HS) > Yy > Wt(a-v <-7 >\|Ht)
An allocation is politically revision-proof if it is the outcome of a politically revision-proof equilibrium.

The intuition behind this refinement is as follows. For agents to accept a political revision after some history,
they must be persuaded that there will be no attempt to revert to the original equilibrium at some point in the
future. To persuade agents of this, the revision must deliver continuation utilitarian payoffs that exceed the payoff
from the original continuation equilibrium. In this case, any subsequent proposal to revert to the old continuation

equilibrium will strictly lower a party’s election probability. Agents may reasonably suppose that no such proposal

13Without loss of generality, the new mechanism and continuation equilibrium does not condition on past messages and lottery

outcomes.
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will be made, making the revision politically viable. An equilibrium is politically revision-proof if it admits no
such politically viable revisions. Our next lemma characterizes and provides an alternative interpretation of the

refinement.

Lemma 6 Let E denote the set of politically credible equilibria. (o,(,\) € E is politically revision-proof if and
only if it solves:

W= sup inf W(o', (', N|Hy). (38)
(o' ' \)EE H;

Proof: Suppose that (0,(, \) € E satisfies the condition in the lemma. Consider a planner whose defection pro-
posal at some H; consists of Sy and the continuation equilibrium (o, ', N'|Hy, S¢). The pair ((Hy, St), (¢!, (', N |Hy, St))
induces a family of continuation utilitarian payoffs. It is easy to check that this family can also be induced by some
(0”,¢",\") € E. Tt follows that either Wy(o’, (', N'|Hy, Sy) < W < Wi(o, ¢, A Hy) or for some H*™1 = (H*1S)),
Ws(o', ¢, N |Hy) < 1% < Wi(o,(, A\|Hy). Thus, (o,(,\) is politically revision-proof.

For the converse, suppose that (o,(,\) is politically revision-proof, but does not solve (38). Then there is
some history H; and some ¢ > 0 such that Wi(o,(, \|Hy) < W — e But then, we can find an alternative
equilibrium (¢, ¢’, \') such that for all s, Ws(o’, ¢, N'|Hs) > W—e> Wi(o,{, A Ht). This contradicts the political

revision-proofness of (o,¢, ). B

It follows from this lemma that PRPE maximize the worst continuation utilitarian payoff that might conceivably
occur. In this sense, they rely on “mild punishments” for a political defection. Our next lemma shows us that given
any politically revision-proof equilibrium, we can construct a simpler equilibrium that uses direct mechanisms,

lotteries over names only in the initial period, keeps promises and induces truth-telling. Moreover, this equilibrium
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induces the same continuation utilitarian payoffs along the outcome path as the original equilibrium.

Lemma 7 (Simplifying politically revision-proof equilibria) Let (o,(,\) denote a PRPE. There ezists a PRPE

(o', ¢\ N) satisfying:
1. o' is symmetric (i.e. oV = o7');
2. o' is direct along the outcome path of the equilibrium;
3. X is truthful along the outcome path of the equilibrium;

4. The allocation functions induced by o' along the outcome path of the equilibrium condition only upon the

lottery outcome in the initial period;

5. (0!, N, ") “keeps promises” in the sense that if an agent is assigned the name w in the initial lottery p then

the continuation equilibrium delivers her an expected lifetime utility of w;

6. (o', N,¢") induces the same continuation utilitarian payoffs along its outcome path as (o,(, \).

The proof is straightforward, but long and we omit it. Equilibria satisfying conditions (1)-(5) of the above
lemma are significantly more tractable than general PRPE. In particular, such PRPEs induce an initial name
distribution-allocation pair (p;, {¢;}72;) along their equilibrium paths. We call such a pair a politically revision-
proof allocation or PRPA.

Our goal is to show that PRPA solves a virtual planning problem with a patient planner. In fact, as we

argue below, subject to a technical qualification, all PRPA solve the problem of a Rawlsian planner who has

54



a unit discount factor!?.

Thus, by refining our notion of political equilibrium and, implicitly, tightening the
political restrictions on allocations, we reinforce our earlier result that political systems populated with short-lived
politicians behave like (excessively) patient planners.

Relative to previous sections our method of proof is quite different. Rather than obtaining explicit political

constraints as equilibrium restrictions and then reformulating the implied Lagrangian, we proceed by directly

comparing PRPA with allocations that are optimal for the Rawlsian planner.

7.2 Rawlsian planning problems

The sequence Rawlsian problem More formally, the Rawlsian planner solves:

T o)
] 1
Wrawls _ sup limTinf {f Z/ Z Z ,88975+590t+s(w7 9t+8)7r(9t+8)\];’1(d’w)} (39>
—00 —1 1%74

{P1.{e 182, } s=0 @t+s

subject to the resource, incentive-compatibility and promise-keeping constraint, for all w € W,

w=(1=8)Y B 0rispsys(w,07*)m(0"). (40)
s=0

Stationary Rawlsian problem Closely, related to this Rawlsian problem is the following auxiliary stationary
cost problem. In this a planner chooses an invariant measure over agent utility promises ¥ and a pair of measurable
policy functions ¢ : W x © — D and w’ : W x © — W. The first of the policy functions gives an agent’s current
utility as a function of its current promise and shock, the second gives an agent’s continuation promise as a

function of these variables. The policy functions are chosen to satisfy recursive versions of the promise keeping

4 The label “Rawlsian planner” stems from viewing an infinitely lived agent as dynasty of single period lived, partially altruistic

generations. The Rawlsian planner uses intergenerational weights. See Phelan (2006).
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and incentive compatibility constraints. The function w’ and the probability distribution over shocks 7 imply a
Markov process for utility promises. W is required to be an invariant measure for this process. Finally, the mean
utility implied by W is required to exceed an exogenously given utility amount W. Formally, the stationary cost

problem at W is given by:

Stationary Cost Problem inf Clo(w, 0))¥(dw)m(0) (41)
{\I’,Qpﬂul} Wx0©

subject to the recursive promise-keeping condition:

vweW, w=> [(1-8)0p(w,6)+ Bu (w,0)]x(9), (42)
o

the recursive incentive-compatibility condition:
the steady state condition:
VBB YV = [ Luuaen ¥dw)r(6), (14)
Wx0
and the recursive aggregate utility condition:
W < / wV(dw). (45)
w

Any triple (¥, p,w’) induces an allocation. It is routine to check that this allocation satisfies the (non-recursive)

incentive-compatibility constraints. Proposition 14 below makes use of this stationary Rawlsian problem.
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7.3 Political revision-proofness and the Rawlsian planner

We now turn to the main result of this section and show, subject to a technical qualification, that all PRPA
solve the problem of a Rawlsian planner. Conversely, any solution to this problem that delivers a constant payoff
at all dates (i.e. is payoff-stationary) is a PRPA. The proof works by showing that all PRPA are feasible for
the Rawlsian planner and, hence, any solution to the Rawlsian planner’s problem must deliver a weakly higher
(Rawlsian) payoff. Working in the reverse direction, a name distribution and a politically credible allocation (i.e.
an allocation induced by a PCE) is obtained that attains the Rawlsian payoff and gives a constant payoff after all
aggregate histories. By (38), any PRPA must give a weakly higher payoff after all histories than this allocation
and so its Rawlsian payoff must weakly exceed that attained by the Rawlsian planner. Combining the arguments,

gives the desired result.
Proposition 14 Suppose the stationary cost solution has a solution at W™ then
1. Any PRPE (0,(, ) induces an allocation that solves the Rawlsian planner’s problem
2. Any payoff stationary solution to the Rawlsian planner’s problem is a politically revision-proof allocation.

Proof: Any politically revision-proof equilibrium (o, (, A) induces an name distribution-allocation pair that is
resource-feasible. In light of Lemma 7, we may, without loss of generality, assume that this pair can be represented
by (U1, {p:}i2;), where each ¢, : W x © — D. Using Lemma 7, we may also assume, again without loss of
generality, that the allocation is incentive-compatible and satisfies promise-keeping. Hence, it is feasible for the
Rawlsian problem and W*WIs > W7 (W, {¢,}%°,), where W (¥, {}}22,) is the Rawlsian payoff implied by the
pair (W1, {@}72))-
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We now seek to show the reverse inequality. To do so, we use two arguments in Phelan (2006). First, by
Lemma 1 of Phelan (2006), if (U1, {p,};2;) solves the Rawlsian problem, then it also solves the following cost

problem at aggregate utility amount W™"!S and does so with cost objective R:

T
1
Cost Problem Jaual )y = inf lim sup — / Cl(p,(w, 0)) 7t (01T (dw 46
W) {hwtm[ g 73 [, St O @) o

subject to the incentive-compatibility (2) and promise-keeping (40) constraints, and the aggregate utility constraint:

T oo
1
W < liminf = / > B Orpatprys(w, 075 )T T (0 Wy (dw). (47)
1 w

T—oo T
t= s=0 Ot+s

Second, we can use the construction in Lemma 2, Phelan (2006), to obtain a stationary distribution-allocation
pair from (¥, {¢;}72;) that 1) attains a per period aggregate cost less than R + ¢ for arbitrary € > 0, 2) has
invariant measure ¥; and 3) delivers a payoff of at least W™ to the Rawlsian planner. It follows that if a
solution (U7, ¢*, w'™) exists to the stationary cost problem at WraWls then it has a cost of less than or equal to R.
Hence, the pair induced by this solution is resource-feasible. It is also incentive-compatible, keeps promises and
attains a constant planner payoff of at least W*¥!s. Denote this pair by (U, {¢}}22,).

We can now construct a PCE that implements (U5, {¢f}$2;). In this the equilibrium political strategies
are such that both parties sequentially propose (pf,©,¢f), where pi = VU7 and pf, ¢t > 1, is arbitrary, i.e.
ai({pt, 0,0 }2Y) = (pf, 0, ¢F). For other histories, recursively construct o as follows. Given a history {p, M, o, }21,
let 7 denote the date of the last defection from o. Set oi({ps, Ms, s }i_1) = (pi_,, 0,9} ). Set the mes-
sage strategies of agents as follows. If r denotes the date of the last election-winning defection and r < t,
t—1

M({pg, Ms, gps}g:l,w,mtfl) = lg; ifr = t, set \¢e({ps, Ms, ws}gzl,w,mtfl) = L+, m* € arg maxen, @ (w, m = m).
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Set the voting strategy according to:

1 if AU(Hy, S, SE w,mi= Yo, ¢ A) > 6, + €
Cu(his A) = (48)

0 if AU(Hy, SP, S w,mYo, ¢, A) < 6 +€
This strategy is clearly optimal given the message and policy strategies. Moreover, it ensures that choosing a
current mechanism to maximize the probability of winning is equivalent to choosing such a mechanism to maximize
the continuation utilitarian payoff of agents. Along the outcome path of this equilibrium, the pair (¥7, {¢;}72;)
with payoff W™l > 1 is induced. If a party defects and wins at t, the policy strategies call for the parties to
restart this pair by successively proposing (p%, ©, ¢?¥) in periods ¢ + s. Agents are truthful provided a party has
not defected and won the election in the current period, in which case, they give the message that maximizes
their current payoff. Given this behavior of agents, the continuation utilitarian payoff and, hence, the election
probability of a defecting party, is maximized by a defection to a no insurance mechanism. But since W%l > W,
even this defection lowers the party’s election winning probability. The party will not wish to make it. Since
the stationary solution to the Rawlsian problem is incentive-compatible, it is optimal for agents to be truthful
during its implementation. Since the political strategy described above calls for parties to ignore past messages
and begin reimplementing the solution to the Rawlsian problem following the election victory of a defecting party,
it is optimal for agents to send messages that maximize their current payoff in the aftermath of a defection. Thus,

these strategies constitute a PCE. Denote it (o”, (", \").

Recall that any PRPE (o, (, A) solves sup(,s ¢/ 3y infa, Wi(o', (', N|Hy). Now, the equilibrium derived above,
(o7, ¢", A7), delivers the payoff W™ after all histories. Hence, any PRPE (o, ¢, ) must deliver a continuation

utilitarian payoff weakly in excess of W™V and so its induced pair (¥y, {p:}52,) has a Rawlsian payoff weakly
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in excess of W™™WIs e W7(Wy, {p,}52,) > W'V Combining this inequality with that derived earlier, we
conclude that if (o,(, ) is politically revision-proof then its induced name distribution-allocation pair satisfies
W7 (U, {p,}22,) = W™ and this pair solves the Rawlsian planner’s problem.

Suppose that (¥, {¢;}72;) is a payoff stationary pair that solves the Rawlsian problem. Then by an argument
similar to that given above, we can construct a PCE (o, (, A) that induces this pair. This continuation equilibrium
attains the Rawlsian payoff WIS after each history. If this continuation equilibrium is not politically revision
proof, then there exists another pair (o”,¢’, ') satisfying ming, Wi (o', ', N'|Hy) > W™ 4 ¢ some € > 0. But
then, using Lemma 7, the distribution-allocation pair induced by this continuation equilibrium is feasible for and

solves the Rawlsian problem with a Rawlsian payoff strictly greater than W™¥1S, This is a contradiction. W
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8 Appendix: Proofs

Proof of Proposition 1 By assumption, the constraint functions {Z;0U + X } map from I'({ R; }, ¥) to a subset
of lo with an interior point. Since each Z; is concave and X is concave, {{¢;}72[{Z; o U + X }({¢;}i2,) > 0}
is convex. T'({R;},¥) is convex and [pv(w)U({ps(w,)}2,)¥(dw) is concave. Consequently, by Luenberger

Theorem 1, p.217, there is an element p* € ¢ such that

U= s (1) [ 38 b, 0)n'(6) (49)

{372, €N (R, D) t=1 ot

+ <N*a {Zt (Z 9t+r30t+r('7 “ QT)WT(QT)> +X (Rt - /C(@t(w7 gt)ﬂ-t(et)‘lj(dw)> } >
1

oiir t=

If {o}}52, attains the supremum in (5), then the Lagrangian on the right hand side of (49) has a saddle point at
w, {pit2,. That p* can be represented by an element in M follows from Rustichini Corollary 5.6. Thus, the
saddle point condition (8) holds.

The converse follows from Luenberger Theorem 2, p. 221 and Rustichini Corollary, 5.6. B

Proof of Proposition 2 For the first part, note that if {¢} }$2; attains the supremum in (5), then by the previous
proposition, there is a sequence {u;}§2; € L such that {¢}}§2; € arg supy, yeo crqr},w) L@ 21, {pi1i21). Let
{#}}i21 be an element of I({R:}, W), then L({w}}i2y, {u7}i21) < L@} 2y, {pi}i2h)- Let {Z}72, be such that

0Zi({i}21;+) = (3, ). By Assumption 2, £*(; {7 }72,, {2 }) is well defined. Suppose £*({;}721; {ni }721, {Z7})
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> L*({er b2 {2y, {zF})- Then combining the inequalities, we have

Zﬁt_lﬂz [Ze (U bl ) = Ze (U @hgral-s0)]
t=1

> Z 51&71”: /R Z z‘,k(w7 etil)[U({@erfﬂw’ Htil) - U({cp2+r,1]w, gtil)]ﬂ-t(gt)\l’(dw)'
t=1 gt—1

But by concavity of Z4, each | 5 (w, 0°)[U ({5, 1|, 6 1) U ({0, 6D (09 W (dw) = Z (U({934,1])
— Zy (U({#}4r_1l-)), & contradiction.

For the converse, suppose (¢} € Sup(p, )z, cr((r.e) £ (@i {17} (7)), for some {4} € L and for
{21} satisfying (1) in the proposition. If for some {2/}, € T({Re}, W), then £({e}2y, {1 }520) > £({ 1520, (1 }i20)
and the concavity of each Z; again implies a contradiction. Hence, {¢}}§2 € supy,yo cr(qr,yu) LH@ 215 {ni})-

It then follows from (2) in the proposition that {¢}}7°, and {u;} satisfy the saddle point condition (8) and, hence,

{¢7}2, is optimal in (5). W

Proof of Lemma 1 Let {(,}?°, be an allocation in T'({R;}, ¥). Fix T € {1,2,...} and for each history #7 and

te{l,...,T}, set oh(w,07) = @ (w, 0 (7)), where 6°(87) is a t-period sub-history of #7. We then have

/R W)U ({91 (1, )} ) ¥ (dw) = /R () S B Oupy (0, 07 (01 ¥ ()

t=1 ot

- /Rﬂw)Z

T
[Z B10:(07) g (w, 07) + BT U (w, 07) | 7 (67) ¥ (dw)
er

t=1
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Also,
T

S8 /R Y(w) 3 2w, et*)tniu 120, 0N ({1 |0, 07 =10 W (dw).

t=1 ot—1 =

/ Zzum 01(07)) H (1 -+ 2 (w0, 071 (7))

or t=1 r=1

T—t+1
X { > BT 0 1(07) g (w,07) +5TU<w,9T>}vrT<9T>\P<dw>-

r=1

Combining these terms (using the linearity of integrals) gives:

/R (W)U ({py(w, )}320) W (dw)

T t—
308y [ 20) 3 2w 0 T+ sy, DU ({0 )' = (0w
t=1 ot-1 =
= /ﬂ@wm;

T .
+ [Mtzt(wa 0" (6")) Hl(l + pp 2 (w, 07H(07)))

=1 r=1

T—t+1
X { Z 5t+r_19t+r—1(9T)902+r—1(w»GT) + BTU(U”HT)H }WT(QT)‘I’(dw)~
r=1

T
{Z B10,(0T) g (w, 07) + LU (w, 67)

t=1

Now, recall Abel’s Lemma (see, for example, Theorem 3.41 p.70, Rudin (1976)):

zij = S° (i as) (b — brsr) + (Z ar) -
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Fix (w,07) and let b, = S22/t g7 =10,,,. 1(0 Y1 (w, 07) + LU (w, 07) and a1 = y(w) + p1y 21 (w) and a; =

ez (w, 01(0T)) 1:[ (1 + 2 (w,0"71(67))), then Abel’s Lemma implies
r=1

T
Y(w) Y 871007 ) (w, 07) + 57U (w, 07)

t=1
T i1 T—t4+1
+Zﬂtzt(w;9t_l(9T))H( + iz (w, 071 (67))) { Z B0, ( )<P:f+r—1(w>9T)+ﬁTU(w»9T)}
t=1 r=1
T

T t
= W)Y <H (0t s (w0, e”wT)))) 0,670} (10, 07) + 57 (H 1+ WT(w,e”wT)))) U(w, 07).
=1 r=1

r=1

Hence,

[ AU 3z B

T
—l—zﬁtl/ ZMtZt w, 0" 1) (1 + pi 2 (w, 07U (g |w, 011 (01 U (duw)

otl

= [ (o (fLis o 1<9T>>>)9t<9T>¢;<w,9T>

or t=1
T

+48T < 1T+ w2 (w, GTl(HT)))> U(w, HT)} L (67U (dw)

r=1

T
= [ 35 (T -+ 6710 ) a0 00 (a)
t=1

ot

+ [ ) > ({[1(1 T WAw,eT—l(eT)))) U, 67 )2 (67 (do)

Now, given that 70 [py(w) Y g1 871 (ﬁ (1 + ppzr(w, QT_I))> O U (dw) < oo, limr oo [pv(w) Ygr

r=1

T
BT < T+ w2 (w, 9r1(9T)))> 77(67) W(dw) = 0, using the non-negativity of each 2, and the boundedness of

r=1
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the allocation functions {¢,}$°; and the dominated convergence theorem, we have

/R (W)U ({i,(w, ) }21) @ (dw)
T /Rfy(w) 3w, etl)tﬁiu 1y 20 (0, 0N U ({pry 1w, 0 D)7t~ (00 1) 0 (do)
=1 "=

atfl
= [ AUt ) + i S5 [ 3 2,070 a0 0 )
i ot—1
= Jm | ;ﬁtZM (1 sy 67 )) ) O 676 )
+pm [ Z 5T< (1 + ppz (w ,erl(oT)))> U (w, 67)7" (67 ) (dw)

= [ ZZBT< (1 sy (10,07 1<9t>>>)ﬂtetsoxw,et)w%ef)wdw).

t=1 Ot

Since [0, R] is compact, X continuous and {u,} € M, > 52, B 1, X (R — [ O, (w, 01)) 7t (0") ¥ (dw)) < oo, adding

this term to both sides of the previous equality gives the desired result. B

Proof of Proposition ?? From the Proposition 2, if {¢}}7°; attains the supremum in (5), then there is a pair

of sequences {u;}9°, € L and {Z}}°, z7 : R x ©71 — R, such that {p}}$°; solves:

sup L {eehiZos {1 {Z D) (51)

{2 €T ({Re},Y)

where
Lot {im b 7)) = Av(w)U({wt(w,‘)}il)W(dw)
+Zﬁt ! {/ > 2 (w, 0 YU ({prgp [w, 01 101 ) U (dw)
at 1

+X (Rt _ / C(gpt(w,et)wt(et)mdw)ﬂ .
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By Assumption 2 and {zf}$2; € L, for all (w, 0" 1), 329°, Btuizf (w, 00 < 232°, B'uf. Thus, defining {z;}
as in the main text, S 0%, [ov(w) Yp1 BT (TTho (14 pizd(w,0771))) at=1(0"1) U(dw) < co. Set Ry =

[ C(p5(w,0")m(6")¥(dw). Consider the problem

v = - / (W)U ({py(w, ) }21) ¥ (dw) (52)

{2 eT{ R L) JR

+3 8 / S 5w, 0 YU ({4 [, 68 )r (071 0 (dw)
t=1

etl

{152, is feasible for this problem and so V> fR Y (W)U (w, ) }2)¥(dw) + > 02, ﬁt_l,uz‘ fR > ogt-1 21 (w, Ht_l)U({cp;fH
IV > [erwU{er(w,)}2)U(dw) + Y52 87 fo > g1 2 (w, 0 YU ({gr,,[w, a1 (6 ¥ (dw),

then there exists some allocation {¢}}?°; € T'({R;}, ¥) and some small € > 0 such that
[ AU w3z B

+Z/8t 1

/Zzt O NU (@) fw, 07 1 (01 W (dw)

atl

X (Rt - [ cteitw, 9t>wt<9t>w<dw>)}
> Vet i_ojﬂt-m;:x (7~ [ ctettw o @ian)
> /R VW)U ({7 (w0, ) 132 ) W (dw)

+Zﬁ“ | 305 w0 Ui sh 0 0 w()

9t1

X (Rt - / C(gof(w,Qt)ﬂt(Qt)\Il(dw)ﬂ .

Since {p}}2, € T{Rf}, V) C T'({R:}, ¥), this contradicts the optimality of {¢}}72, in (??). Hence, {p}}52, is
optimal in (52). Applying Lemma 1 allows us to rearrange the objective in (52) to obtain the first part of the
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result.

For the converse, apply Lemma 1 to obtain the objective in (52). Let

W= sup L {m b 7D (53)
(e P (R} 0)

{5192, is feasible for this problem and so W > L£*({¢;}2,; {ui}, {Z7}). If this inequality is strict, then there

exists some allocation {¢}}?°, € I'({R;}, ¥) and some small £ > 0 such that

/R () U ({g(w, )}, )W (duw)
38 / S 5 (w0, 0 YU ({0,821 (07 W (o)
t=1

etl

v

W= >3 (R [ el o)

t=1

> / () U ({7 (w0, ) 122, ) 0 ()
R
+Zﬁt ! /Zzt w, 6" U({#frr—1lw, o'~ 1) = 1(9t_1)‘1’(dw)
t=1

etl

"‘iﬁtlﬂfX <Rt —/C(@f(w,@t)wt(ﬂt)\y(dw)>

_iﬁt_lﬂfX <Rt —/C’(wi(w,@t)ﬂt(Ht)\Il(dw))

t=1

> / (W)U (L (w, ) }220) W (dw)
R
#3087 [ 30 5 w0 0t 6 O W)
t=1

91}1

Since {¢}}5°, € T({Rf}, ¥) , this contradicts the optimality of {¢}}$2; in (52). Hence, {¢}}2°, is optimal in (?7?).

Now, apply Proposition 2. B
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Proof of Lemma 3 That (oV/ [ CNT NI ) forms a PCE follows from the argument preceding Lemma 3. Tt
attains the utilitarian payoff Wi (o, (,\) = E[0Ju(R).

We show now that it is a worst PCE. Let (o, (, A) denote an arbitrary PCE. Let its payoff be given by Wi (o, (, A).
Consider a political party that proposes a no insurance allocation S™V! at date 1. This party, if it won the election
,would deliver the utilitarian payoff of: (1 — B)E[0]u(R) + 8W2(SN!|o,¢, \). Given Assumption 8, o satisfies (14).
Since SN need not be the election winning choice prescribed by o, we have: Wi(o,(, ) > (1 — B)E[0ju(R) +

SNI in period 2 after the history S™V!. Once more this

BWo(SN|o,¢, \). Now consider a candidate who proposes
proposal need not be that prescribed by o and so, Wa(SN|a, ¢, \) > (1 — B)E[AJu(R) + BW3(SNT, SN o, ¢, \).
Similarly, for any period ¢, we obtain: W;({SN}Z1|o,¢,A) > (1 — B)E[0Ju(R) + Wi ({SN}_1]0, ¢, N). Com-
bining these inequalities, gives Wi (o, ¢, ) > (1 — 8) St B E[0Ju(R) + BT Wi ({SN1YE |0, ¢, \). Taking

the limit in 7" and using the fact that payoffs are bounded: Wiy (o, ¢, \) > E[f]u(R).Thus, (a1, N1 ANT) delivers

the lowest utilitarian payoff amongst PCE. B

Proof of Proposition 6 (Necessity) Let (0,(,A) be a PCE and Y(o,(, ) it’s induced outcome path. Since
o € X(A), YT(o,¢, A) must satisfy (1) above. Since A satisfies (12), Y (o, (, \) must satisfy (2) above. We also have

the following.

/Ut(Hhai(Ht)aht’07<7/\)Qt(dht) > /Ut(HuSiNI,ht\U»C;/\)Qt(dht)

= (1 - B)E[H]U(R) + ﬁWt-‘rl(Ht? SiVI’ ht|0-’ C? )‘)

v

(1 - B)E[H]U(R) + ﬁWt+1(Ht7 S1£VI> ht|UNI> Cva )‘NI) = E
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Here the first inequality stems from the fact that o}(H;) solves maxg, (s, x) [ Ut(Hy, St, helo, ¢, \)Q¢(dhy) and that
SNT ¢ S;(Hy,\), the equality follows from the definition of S{¥!, the second inequality follows from the fact
that (™! [ CNT ANT |Hy, SNT) delivers the lowest utilitarian payoff amongst continuation PCE’s. Consequently,
Y(o,(, ) satisfies (3) above.

(Sufficiency) For the converse, we construct a strategy profile that induces T = {{H}}, {7}, {oF}, {\[}}
and then verify that if Y satisfies (1)-(3) above, then it is an equilibrium strategy profile. For Hy € M., set
ou(Hy) = of (Hy), for (Hy,mt™1) € J¥, M(Hy,m!Y w,0) = N\ (Hy, m', w,0). For H ¢ HY, set oy(H;) =
oNI(Hy), for (Hy,mt™') ¢ JX, N(Hy,m™Yw,0) = AN (Hy,m'',w,0). Finally, set ¢ so that for all t, h?
Ci(hy; A) = {1} if AUt(Ht,Sf»StB»hHUvC» A) > D(Ht,StA»StB»f’ dt), Ce(Ry; A) = [0, 1] if AUt(Ht’SﬁSthhtb»Ca A)
= D(Hy, S, SP,€,6;) and ¢, (hY; A) = {0} if AU(Hy, S{, SP, hilo, ¢, \) < D(Hy, S, SP,€,6;). Tt is straightfor-
ward to verify that these strategies are resource-feasible and optimal for agents. To verify the optimality of the

political strategies note that by (3), for H; € HY and all S; € Sy(Hy, A\NT),

/ UL(Hy, 0 (HL), halors € N Qu(Hs dy) = / U (Hy, o (Hy), helo™, N0 QY (Hy, dhe)

> W =(1-B)Eflu(R) + AW (Hy, SN |oNT, (N ANT)

v

/ Us(He, Se, helo, € N Qu(Hy, dhe).

where the maximality of SN in S;(Hy, AN) delivers the final inequality. W

Proof of Lemma 4 Proof: Let {S7_14:}72; = {Mr_144,07_1,4}:2; denote the outcome sequence of mecha-
nisms induced by the continuation equilibrium (E,Z,X\ﬁrp). Let {XT—1+t(ﬁT, {ST_ 140 Yoy, by, 0 mT 14100,
denote the equilibrium sequence of distributions over message histories in periods T — 1 + ¢ conditional on
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the aggregate history of the game, the agent’s individual history up to 7" and realized sequence of shocks af-
ter T. We proceed in two steps. First, we replace the original sequence of mechanisms with a new direct
sequence: {Sp_y 12 = {0,971 14,12, where for each (hr, 0"), ‘PIT71+t(hT79t) = 2yt Pro114(hre)
:\\T—l—f—t(fIT,{ST—l-&-r}f«:l;hT;eS :mT~141)). Next, we use this sequence to obtain a new mechanism sequence

{8712, = {0, ¢!}, by integrating out individual histories prior to period T, for all (w,§")

ol (w,6) = / S salher, 0)Qu(FLy, Ndhy).

We now set the policy strategies recursively as follows. For each history H;, let n < t denote the date of the

"
t—n-*

last election-winning defection, where n = 0 if no defection has occurred. Set for each i and t, o}(H;) =
Thus, the strategy implements the mechanism sequence {5} }§°; and if there has ever been a defection, it begins

implementing this sequence from the beginning. Set A¢(Hyy1, he,0:) = 1p, if there was no defection in period ¢;

otherwise, set A¢(Hyy1, ht,0¢) = L+, where m* € argsupyy, ¢;(ht, m). The voting strategy is set so that:

1 if AUi(Hy, S, SP hilo, ¢ A) > 60+ ¢
Ct(h?; A) = (54)

0 if AUi(Hy, SP, SP hilo, &, N) < 6y + €

Given our restriction to symmetric PCE, this is optimal for agents and, as usual, ties the probability of winning
an election to the utilitarian continuation payoff.

Next, we check that the message strategy of agents is optimal. This strategy implies truthtelling if the parties
are adhering to the sequence {5}}:°;. Recall that this mechanism sequence is constructed in two steps. In the first,
a sequence of continuation mechanisms {0, ¢7._; ., }£2; is obtained such that if each agent is truthful she obtains
the same expected payoff as she received in the original continuation equilibrium (given her past history (w, m?—1)).

Moreover, any alternative message strategy gives the agent a payoff she could have obtained by deviating from
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X in the original continuation equilibrium. Since agents chose not to deviate in this way truth-telling is optimal

T=1) are integrated

for agents when confronted with {©, ¢/, 41§21 In the second step, individual histories (w,m
out. Since it is optimal for agents to report truthfully regardless of their past history (w,m?~1) after the first
adjustment, it remains optimal for them to do so after this second adjustment. Thus truth-telling is optimal for
agents confronted with the mechanism sequence {5} }2°,. If a party defects and wins the election at ¢, the political
strategy o calls for parties to ignore in future periods any messages sent in the present and to resume implementing
{S/}$2,. Knowing this it is optimal for agents to send a message that maximizes their current payoff in the period
of a defection. Thus, the message strategy A is optimal for the agents.

It remains to check that the policy strategy is optimal for the political parties. First, note that along the
equilibrium path (o, (, \) delivers the same sequence of continuation utilitarian payoffs as the original continuation
equilibrium (E,Z,X]I?[T) did along its equilibrium path. Moreover, (o,(, \) uses weakly less resources along its
outcome path than does (G, ¢, A|Hr). Let {r+}¢2, denote the sequence of political rents induced by (o, (, \) along
its outcome path and let {rr_14+}72; the sequence induced by (E,Z, X!f[t) along its outcome path. It follows that
Tt > Fr—1+4t, €ach ¢t and the allocation induced by the outcome path of (o, (, A) is resource-feasible.

Now, consider one step defections by political parties from the outcome path implied by (o, , A). Given that 1)
agents report their best current message in the period of a defection and 2) defections result in a resumption of the
mechanism sequence {S}'}?°, and of truth-telling in the period after a defection, the best one step defection that a
party can make in period ¢ is to a mechanism of the form S; = (0, 3,), where for all (w, 6%), 3, (w, ") = u(R — ry)
and r} solves:

Wtdef = sup r {% —I—/g [E[Q]U(R — 7’) + 5w - Wt(O', Ca )‘HS;/ Z;ﬁ)] }
re[0,R)]
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Let 7p_1.+ denote the rents obtained by each party at date T — 1 + ¢ under (E,Z,X\I?[t). Since, at each date
T — 1+t along the continuation path both parties were better off implementing the mechanism Sr_;4; and
collecting the associated rents if elected, than undertaking a (feasible) deviation to a mechanism of the form

St 11t = (6, Pr_144), where for all (w,mT ), Gr_ . (w,mT1H) = w(R — ), r € [0, R], we have

o P 1~ P e PP
Et > % > S[up ]7‘ {— +0 [E[Q]U(R — 1) + BWri (G, G N Hry {ST—145 Y28 ST—144) — Wit (6, N Hr, {S7—145}
re(0,R

> sup r {1 +35 [E[Q]U(R — 1) + BW. — Wr_144(5,C, A Hr, {ST—1+5}§31)} }

Where we use the fact that 1) W < WT+t(3,Z,X]ﬁT, {ST—1+5}Z;11> §T_1+t) and WT_1+,5(3,Z,X\I§T, {ST_1+S}Z;11)
= Wi(o, ¢, A{S”}.Z}). Thus, no party has an incentive to make even this best one step deviation. Note that
any sequence of future defections will not affect Wtdef , they will merely lower the party’s payoff in future periods.
Thus, the party has no incentive to defect from {S”}2,. Clearly, the same analysis can be applied to any history

that incorporates a defection (and a resumption of the sequence {S7}5°,). We conclude that the strategy profile

is a PCE that delivers /. R
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