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Abstract

In many instances, both voters and politicians are imperfectly informed about
which policies are optimal. We analyze politicians’ policy choice in such situations.
A distinctive element of our analysis is that we investigate how the strategic so-
phistication of voters’ beliefs about politicians’ behavior affects policy choice. This
provides a novel approach in political economy that leads to a number of important
insights. We show that these beliefs determine the strength of self-serving politi-
cians’ incentives to engage in populism. Surprisingly, limited strategic sophistication
of voters weakens politicians’ incentives to pander to public opinion. The reason is
that politicians know that such voters erpect them to choose a policy that is not
perfectly pandering to public opinion. Furthermore, when comparing the welfare
ranking of different constitutional regimes, we find that limited strategic sophisti-
cation of voters makes indirect democracy relatively more attractive compared to
the case of full strategic rationality — and often more attractive than alternative
constitutional regimes.
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1 Introduction

The best argument against democracy is a
five-minute conversation with the average voter.

Winston Churchill

The world is complex and people may not properly understaowd the modern society
and its economy function. In some cases, voters’ beliefsatesubstantially from the view
of experts. Caplan (2001) conducted a survey where he cothfia@eopinions of the general
public to the opinions of economists with regard to a numib&conomic issues. For instance,
he asked people whether they think that trade agreemented&ethe United States and other
countries have helped create more jobs in the U.S. He codeanwer that trade agreements
“have cost the U.S. jobs” as 0, that they “haven’t made much difference” as 1, and that
they “helped create jobs in the U.S.” as 2. He finds that thenmesponse among economists
is 1.47. In contrast, the mean response among the geneiahaads only .64. Caplan reports
similar discrepancies with respect to other economic ssue

This evidence suggests that voters’ are sometimes implgrfatormed about which poli-
cies are in their own self-interest. In contrast to votedditigians have a stronger incentive to
acquire scrutinized information about desirable policigiter all, the success or failure of an
implemented policy affects their reelection prospectscosd, politicians have simply better
access to information than voters as they are endowed wik@deams.

This notwithstanding, there are good reasons to expecatbatpoliticians may be imper-
fectly informed about what policies maximize voters’ wieling. Their views about optimal
policies may be shaped by ideological considerations heamore, they may be shaped by their
own professional background and the professional compnosif their advisor teams. Differ-
ent professions, and different groups within a professioay have diverging views about how
voters react to a policy change. To the degree that this & there is imperfect knowledge
about optimal policies even among politicians, not only ageoters.

In this paper, we analyze politicians’ policy choice in augetvhere both voters and politi-
cians are imperfectly informed about which policy maxinsizeters’ utility. A main novel
aspect of our analysis is that we take into account an impbelament of bounded rationality:

voters may have a limited capacity to anticipate a polititiancentive to higher-order strategic



behavior. This gives rise to beliefs of limited strategiplsigtication about politicians’ behavior
that we dubevel-k beliefs. These beliefs should be understood as a reducetvirsion of the
cognitive hierarchy model of Camerer et al. (2004). We show that the nature of thesefbelie
is decisive for the type of equilibrium that emerges. In&tigng them into a model of public
choice leads to interesting insights that have not appearte literature yet. Beyond this, we
demonstrate how a reduced-form version of the cognitiveahely model can be fruitfully used
for understanding the impact of strategic thinking on efuiim outcomes in applied contexts,
rather than the stylized games that are analyzed in Cames'seteminal paper.

So far, there has been little attempt to incorporate elesnehbehavioral economics and
bounded rationality into models of voting. Thus, this beesran important item on the research
agenda in political economy. For instance, Besley (2006dewrigoing forward it would be
interesting to understand better what the differences etn@den behavioral models of politics
and the postulates of strict rationality” (p. 172). By takingp account limitations on voters’
strategic thinking, and by including full rationality asienit case, we make one step in this
direction. For the sake of clarity and parsimony, we assumae \oters are rational in any
aspect not related to beliefs about a politician’s stratbghavior.

In our model, every voter is endowed with a belief about wipolicy maximizes his ex-
pected utility. We refer to this belief as a votevsinion. While opinions may be heteroge-
neous, we assume that the policy that truly maximizes vaiéhsy is identical for all voters. In
addition, voters are endowed with a belief about the strateghavior of politicians, that is how
they set a certain policy based on their information. It is thelief that may be characterized
by bounded rationality.

Politicians in our model receive a signal indicating whiahligy is optimal. There are two
types of politicians dubbed competent and incompetenpediely. The competent type’s
signal perfectly reveals the optimal policy (from an ex gmént of view), whereas the incom-
petent type’s signal is noisy. Importantly, politicians mlat observe their type. This captures
the fact that it may be very difficult to objectively prove vther one policy choice dominates
another.

There are two office periods. An incumbent politician sedecpolicy for the first period.
At the end of the first period, an election takes place whesaribumbent may get reelected
or replaced by a challenger. Then, a policy is chosen for ¢lsersd period. Voters’ aim is to



elect a politician for the second period who is perceivedomspetenthrough the lens of their
opinions. This is a rational decision strategy since it maximizeseexgd utility, given their
opinions.

In order to get reelected, politicians have an incentivesioder to the pivotal voter’s opin-
ion. However, the inventive to pander is mitigated by vorexseiving a (noisy) signal about
which policy has been optimal before the election takeseplatters use this signal to form
a “posterior opinion” that they use for judging an incumbpalitician’s competence. Due to
being endowed with better information, a competent paditias more successful anticipating
the median voter’s posterior opinion and hence faces a hjglobability of being reelected.

The idea of levelk beliefs can be understood by means of the following recengasoning.
Suppose that voters believe that a politician tries his tmestaximize voters’ objective utility,
given the information obtained through his signal. We desuneh a belief as a levélbelief. As
we will show, this belief induces an incentive for a poliininot to maximize voters’ objective
well-being. Rather, he wants to be perceived as competerttdoynedian voter and, hence,
panders to the latter's opinion. If voters’ have a belief whtegic sophistication of level-
they anticipate this first-order strategic incentive togemto the median voter’s opinion. In
particular, voters’ take this incentive into account wheafgjing the competence of an incumbent
politician.

Given that voters hold a levél-belief, a politician faces a second-order incentive to devi
ate from this belief. If voters also anticipate this latteategic incentive, they are said to be
endowed with level beliefs. Proceeding with this recursion, we may define aldéveelief,
wherek may take on any number between zero and infinity. The case offiate & corre-
sponds to perfect strategic sophistication, that is fuibreality.

In our analysis we také as given and common across voters. The empirical evidence
discussed in Camerer et al. (2004) suggests that realidties/afk may lie between one or
two. This stands in sharp contrast to the requirement omitdd rationality for anticipating
strategic reactions for infinitely many orders. A salierdmple of how difficult it is in practice
to anticipate higher-order strategic reactions is pravioy the chess game.

Whetherk is to be seen as a low number — as suggested by the evidencedpdCamerer
et al. (2004) — or rather infinitely high turns out to crugrathatter for our results. For finite,
we obtain a separating equilibrium, in which competent aedmpetent politicians implement
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different policies. This equilibrium is characterized hylypartial populism in that both the
politician’s signal and the median voter’s opinion have aifie weight in affecting the policy

choice. In contrast, for infinité¢, we obtain a pooling equilibrium in which both politician
types implement identical policies. These are exclusiddiermined by the median voter’s
prior opinion about the optimal policy and do not depend anitftumbent politician’s signal

at all. Thus, the equilibrium is perfectly populist.

Overall, we find that the higher the degree of strategic stiglationk, the lower the in-
fluence of a politician’s signal on his policy choice. Theuitibn for this result is that a very
sophisticated voter with a high ezpects a politician to pander to the median voter’s beliefs
by a high number of orders. In the limit, the median voter'sam completely determines a
politician’s policy choice.

Conversely, limited strategic sophistication of voterdidfe reduces a politician’s incentive
to pander and increases the importance of his signal focypaliaking. To the degree that the
signal is sufficiently informative, welfare is higher in tbase of bounded rationality than in the
benchmark case of full rationality. Beyond this, our anaysiovides a novel explanation why
politician’s actions may not be fully populist. This resatiuld also be obtained by assuming
that politicians are intrinsically motivated. In contraste obtain this result even in the case
that politicians are completely motivated by ego-rentsfitwlding office, but where voters are
boundedly rational. This is a novel result that has not aygukin the literature yet.

We also consider the implications of the degree of strategphistication on how the insti-
tution of indirect democracy — the institution that corresgs to our baseline setup — compares
to direct democracy and to the case where policies are chpsean-accountable agents. We
show that limited strategic sophistication of voters’ biditend to give indirect democracy an
edge over direct democracy and delegation to independentsg

The remainder of this paper is organized as follows. Se@ibnefly discusses the related
literature. Section 3 introduces our baseline model ofreadidemocracy. In Section 4, we
solve this baseline model. In Section 5, we compare indoleatocracy to the case of direct
democracy and to the case of delegation of policy making teatrountable agents such as
judges, experts, or bureaucrats. We conclude in Sectioro@f$are contained in Appendix A,
if not stated otherwise. Several extensions of the modgbaasented in Appendices B, C, and
D.



2 Related Literature

Our analysis is related to a number of existing studies. haaikd Tirole (2004) analyze the
welfare effects of pandering when voters are imperfecfigrimed about which of two potential
policy options is optimal. As in our model, there are two tymé politicians. These do not
differ in terms of their competence but in terms of wheth&irtipreferences are congruent or
non-congruent with voters’. In contrast, in our paper, walyre politicians’ policy choice in a
setup where both voters and politicians are imperfectlgrimed about which policy maximizes
voters’ utility. Unlike Maskin and Tirole, we consider a ¢muous setup where the policy
space corresponds to the entire real line. This allows uapituce the distance between voters’
opinions and a politician’s signal, on the one hand, andrilig bptimal policy, on the other, in
a natural way.

The main difference between our analysis and Maskin andelravork arises from our
focus on the degree of the strategic sophistication of gbbaliefs about an incumbent politi-
cian’s behavior. As outlined in the introduction, our resudiffer fundamentally for the two
cases of either perfect or limited strategic sophisticatib these beliefs and this insight is
novel.

Another related study is Canes-Wrone et al. (2001). They dens setup where both
voters and politicians are imperfectly informed about wahat¢ two policy options is optimal.
Again, our approach differs in that we analyze a continu@ispsand, in particular, focus on
beliefs of limited strategic sophistication. Furthermo@anes-Wrone et al. do not compare
the welfare properties of different political instituti®n Dixit and Weibull (2006) study the
possibility of polarization in voters’ beliefs in a setugaths reminiscent of ours.

Alesina and Tabellini (2007, 2008) provide an in-depth gsialof the advantages and dis-
advantages of accountability. In particular, they comphesperformance of a politician who
aims to get reelected with the performance of a bureaucratisvboncerned about his career
perspective. Pandering and imperfect knowledge aboutapipolicies do not play a pivotal
role in their analysis. Schultz (2008) analyzes the welédfects of accountability by focusing
on the term length of office periods. In our study, we take tiis length as given.

Besley and Case (1995) study the effects of diminished acability of politicians via

term-limit rules empirically. Analyzing the behavior of &l.governors from 1950 to 1986, they



find evidence that politicians in fact adjust their behavidhey face a binding term limit, that
is if reelection cannot serve as a disciplining device am@ano

Blanes i Vidal and Leaver (2008) go one step further by proggdgmpirical evidence that
pandering to voters is not restricted to politicians whefeeelection. They show that pandering
can also be found in the behavior of public officials — tenyteldes in their sample —who do
not face the threat of getting ousted from office but of losilegision-making power. This
suggests that our analysis of indirect democracy may applemenerally to public decision

makers, even if they are not directly accountable.

3 A Model of Indirect Democracy

3.1 \Voters

We consider an economy populated by a unit mass of individigaivhich we refer as voters.
We consider a setup with two periods, indexedtby 1,2. In each period, voters’ utility is
determined as

Vi= (g —ai — )" (1)

The utility function is identical across voters. The vateal < R denotes a policy action and
is set by the office-holding politician. Neglectiag the utility maximizing level ofy; is given
by z7 € R. The crucial assumption in our framework is thétis unobserved. We assume that
x; is drawn at the beginning of each period by nature from a nbdmaibution with meanf«}
and variance2. The mean may vary across periods and is unknown.

The variables; is a normally distributed random variable with an expectatli® of zero
and a variance of2. We assume that, is identically and independently distributed over time
and independent of all other random variables in the modslisAhe case for}, ¢, is also
unobserved. The distribution ef is common knowledge.

As will be spelled out in more detail in Subsection 3.3, natfirst drawsz;, beforee, is
realized. The policy actiop, is to be set aftet; has been determined but befaras realized.
Thus,z} determines thex ante optimal policy in periodt. It specifies how, from an ex ante
point of view, a choice ofj; translates into voters’ utility. In contrast, represents a short-term

shock tor; and determines ther post optimal level ofg;. While x} ande, are not observed in
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isolation, voters do observe the surh+ ¢, after g, has been set. This allows voters to learn,
although imperfectly, about; (see below).
From an ex-ante perspective, voters’ utility in pertad given by the expected value ©f,
that is by
EV,=—E[(g— 2} —&)] . 2)

The loss function specification is chosen for tractabilifhis utility function should be taken
as reflecting indirect utility, meaning that optimal valugsall other choices that voters may
make are already substituted. There are two essentiatésanli(1) or (2). Firstz; determines

a unique interior optimum fog; from an ex ante point of view. Second, there is risk aversion
over the realizations qf; if the latter are uncertain. We assume thaand, hence, (1) and (2)
are common across Voters.

To consider an example, suppose that there is a given buddet spent for combating
crime. Suppose that the relevant decision is to determmsliare of this budget to be spent on
preventive measures (schooling, prevention of youth uh@ynpent, quality of neighborhoods
etc.) versus the share to be spent on punishment (e.g. jpnfsastructures). In this example;
refers to the optimal budget share for preventive measgresn thegeneral current situation
in society. This may refer to the degree of income inequalitg ethnic heterogeneity, the
degree to which people follow certain norms, the general lefryouth unemployment etc. The
variables, corresponds to a shock to the “threat of crime” and may oaitgifrom a sudden rise
in youth unemployment, a sudden increase in immigratiohetike?

As already statedy; is not observed andx; is unknown. However, voters hayegior

opinions aboutr}.® Specifically, we make the following assumption.

1There are standard examples where heterogeneous voteessdgiut the optimal level of provision of a public
good. For instance, this is the case in the presence of inbeteeogeneity when the utility function is of Cobb-
Douglas type with private consumption and a public good asatiyjuments and with a linear income tax. This is
an important benchmark case (see Atkinson and Stiglitz0p).3

2We assume that; is normally distributed because of the high tractabilitytioé normal distribution. For
the example of choosing a share of a budget to be spent onnpireeneasures for combating crime, the policy
variable could only take on values between zero and one.\ildu#d not be consistent with a normal distribution.
However, it is straightforward to find mansformation of the domain of admissible policies such that they may
take on any real value. Any function that is bijective and s1dp 1] onto the entire real line would achieve this.

3Normally, we would speak of a pridselief rather than opinion. We prefer to use the latter term in otder
prevent confusion between beliefs about optimal poli@eshe one hand, and beliefs about a politician’s behavior,
that is levelk beliefs (see below), on the other.



Assumption 1 A wvoter i’s prior opinion about x} is given by xi which is a normally

2
oy

distributed random variable with mean pi and variance 2. The distribution of prior

opinions across voters is common knowledge.

According to Assumption 1, the prior means df may be heterogeneous among voters

while, for simplicity, we assume that the variance is comraoross voters.

3.2 Politicians

The policy actiong; is chosen and implemented by an incumbent politician. Amnmgent
politician’s objective in the first office period is to maxiraithe probability of getting reelected
for a second terrfi.Conditional on being (re)elected for office in the secondqukra politician’s
objective is simply to maximize voters’ utility in this ped. The latter assumption is to be
understood as a shortcut and does not affect our main cametuis a substantive way.

A politician knows the distribution of voters’ prior opims aboutz;. However, he does
not directly observe:;. Rather, a politician receives a sigrgalthat is informative about;.
There are two politician types that we dub competent andnmpedent, respectively. The prior
probability that a politician is competent is denotedcbgind is common knowledge. In case of
the competent politiciarf, = 7, that is the signal reveals the trutiAn incompetent politician
receives a noisy signal. Specifically, in the first perigd~ =7 + (i, where(; is a random
variable with mean zero and varianc? We dub(; an incompetent politician’éias. In the
second periodé, = x5 + ¢, in the case of a challenger winning the election. We assusate th
(; is independent of all random variables in the model and ¢ha$ independent of; and
identically distributed. Furthermore, the distribution(pis common knowledge.

For the case of an incumbent politician we make the follovasgumption.

Assumption 2 An incompetent incumbent who gets reelected for a second office period

keeps his bias i, that is & = x5 + (5.

4One interpretation of this is that he derives ego rents fremgin office, as in Rogoff (1990). See also Besley
(20086).

5In particular, we may allow for rent seeking along the linésanodel discussed in Persson and Tabellini
(2000, Ch. 4). See footnote 13 below. We exclude rent sedigngin the interest of transparency.

6The assumption that the competent politician perfectlyeolesz; is made for simplicity. The main conclu-
sions from our analysis could also be obtained if the conmpeyge received a more informative, but imperfect,
signal than the incompetent type.



We make Assumption 2 because we find it more plausible thamasg that a politician’s bias
is drawn afresh when he gets elected for a second periodctrtii@ analysis would be slightly
simpler if we assumed that a politician’s bias were deteeahianew every period.

In principle, it may be natural to allow foE'(; # 0. One may argue that politicians are
drawn from the general population and may thus have systesigtbiased views about;.
We briefly discuss this case in Appendix C but do not consider the main model since it
complicates the analysis without leading to substantiwhtiamal insights’

We make two further assumptions about a politician’s infation. First, we follow the
literature on career concerns by assuming that a politidaas not observe his own type (see
Holmstiom, 1999, or Prat, 2005). This means that he does not obsdrether his signal is
perfect or noisy. Second, we make the simplifying assumgtiat a politician treats his signal
& as a best predictor for;. To state this formally, assume that a politician’s beliebat the
ex ante optimal policy:; is captured by a random variabl®. The superscript is an index for

politicians. We then state the mentioned assumptions vl

Assumption 3 (i) A politician does not observe his type. (ii) He believes that E [2} |&] =
&

We make the additional simplifying assumption that a pobi takest; as a “point esti-
mate” for 27 in the sense of classical statistics and his behavior is baged on this point
estimate (rather than on a non-degenerate befief We make this assumption only for sim-
plicity and discuss its relaxation in Appendix D. In praatiterms¢; should be interpreted as a
policy suggestion that a politician gets from (discusswiti) his advisers or his party. Thus, a
politician’s competence is not only determined by his peasskills but also by the competence

of his advisers and party strategists.

3.3 The Political Game

Below we indicate the stages of the political game in a moma&manner. We provide a label
for each stage of the game. The letters in the labels reféetplayers which have their moves

at the respective staged. denotes naturd; denotes the politician, anld denotes voters. The

"Whether politicians should be understood as a “represeatatimple” drawn from the general population
clearly depends on the nature of the political recruitmeatess and may differ across countries.
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first figure after the letter refers to the office periog 1,2. The second figure indexes moves

within an office period for nature, as nature has two movekiwibne period.

e Stage N1.1: Nature drawsc]; it determines the type of the incumbent politician and his

signal¢;.
e Stage P1: The incumbent politician chooses.
e Stage N1.2: Nature draws; and sends the signai + <, to voters.
e Stage V1: Voters decide whether to reelect or oust the incumbentipialit.

e Stage N2.1: Nature drawses; if a new politician is in office, nature determines his type

and, in case of an incompetent politician, his kjgdurthermore, nature sends the signal

&o.
e Stage P2: The politician chooses,.

e Stage N2.2: Nature draws,.

Politicians have two moves in the above game, since they seeach period. The politician
in period 2 may be different from the politician in office inrpel 1. Voters have only one move
in the entire game, that is they decide whether to cast tieéasvfor the incumbent politician or
for a challenger.

Our model is comparatively rich. This is due to the fact thatcorporates the feature that
both voters and politicians are imperfectly informed abehat policy is optimal. Furthermore,
the problem under study is only of interest if we allow for fhessibility that voters have an
opportunity to learn about;, but imperfectly so. This motivates the inclusion of thedam
variablee;. There is no other more parsimonious setup where we carastllyze the role of
imperfect information in politics on both the voters’ ane tholiticians’ side in a meaningful

way.
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4 Analysis of Indirect Democracy

4.1 Overview

In order to understand the logic of our derivation of the 8lguum, it is important to concep-
tually distinguish between two types of “beliefs” that amrtpof the solution of the political
game. First, there are beliefs about nature’s draw:8f the probability that the incumbent
is competent, and about the incumbent’s potential biasSecond, there are beliefs about an
incumbent politician’s behavior (given his type).

Concerning the first type of beliefs, we assume that voterpeanfectly rational and apply
Bayes'’ rule in order to update their beliefs when they receaw information at stag&’7.2 of
the game. Concerning the second type of beliefs, we assuttbésa correspond to thevel-k
beliefs that have been outlined in the introduction. In order to sa&eathe two types of beliefs,
we make use of the following terminology. We dub the first tgpdeliefs opinions and will
thus speak of a prior or posterior opinion abetiif ¢;, anda. We reserve the use of the term
belief for level-k beliefs.

For the derivation of the political equilibrium, it is comvent to first derive voters’ posterior
opinions at stagd’7 of the game. Due to the fact that an equilibrium is a fixed paime
posterior opinions abow} anda depend on levek beliefs. However, we first do not specify
the latter explicitly but rather postulate such beliefs mabstract form. We next discuss a
politician’s best response to these beliefs, again in atradisform. It is only then that we
specify levelk beliefs explicitly. The reason is that it is only then that may cut through the
fixed-point problem that is associated with the mutual cgiesicy between equilibrium beliefs

and equilibrium behavior.

4.2 \oters’ Posterior Opinions

In this subsection we characterize voters’ sequentiatigmal opinions at stage V1 of the game:
(¢) about the ex ante optimal policy leve]; (ii) about the incumbent’s bigg conditional on
the incumbent being incompetent; and) about the probability that the incumbent is compe-

8Beliefs aboutr} are not essential for the solution of the game.
9This second type of belief is sometimes called a belief aboather player'dehavioral strategy.
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tent. We start with posterior beliefs abatjt These result from observing + ¢, at stageV?.2

of the game. Although the ex post optimal policy level is gin®y =] + =, sequential ratio-

nality requires voters to be interested in the ex ante optiewal =} since they want to judge a

politician’s competence and are aware that a politiciaroskey, befores, is realized?
Concerning notation, we uséiat for all variables that are associated with votersterior

opinions (that is opinions at stagé?). Variables without a hat refer to prior opinions. The

following lemma states a standard result for normally thsted beliefs.

Lemma 1 (Posterior opinions about x}) Voter i’s posterior opinion &% about the ex

ante optimal policy level x} is normally distributed with mean it = (1 — 8) pi+ 8 (z} + &1)
0.2
U%—fag :

2.2
. ~2 _ 0Z0 _
and variance 0y = p where 3 =

Lemma 1 characterizes voters’ posterior opinion about xhenée optimal policy levet;.
The assumption of normally distributed prior opiniarismplies that the posterior medn is a

weighted average of the prior mean and the sigfial <;, observed at stag¥7.2 of the game.

o
02+402"

The degree of updating of prior opinions depends on the kigraoise ratios =

While the result in Lemma 1 is highly standard, it is useful xplain its meaning in the
context of the current analysis. Consider again the exanfpldnat share of a given budget to
spend on preventive measures to combat crime. Ex ante, tmabghare is given by} and
voter: believes that expected welfare is maximized by seting 1. Ex post, voters observe
the ex post optimal budget share for preventive meastiress,. The latter depends on the
actual ex post threat of crime according to random shont-flactors constituting;. If o2 is
very low, then observing; + ¢ is very informative about} and voters will put a high weight
on the signal. In contrast, if? is high, voters update their beliefs only in a minor way.

Consider a voter who believes that a high share of the budgmirtdat crime should be
spent on punishment and that the actual share spent on pmemnsihas indeed been high. Sup-
pose that, ex post, the crime rate is highz3fwere low, then the voter would infer that his prior
beliefs were probably wrong. Butif? is high, he will conclude that criminal threat must have
been unusually high.

We now turn to voters’s posterior opinions about the retibraof the incumbent politi-

cian’s bias(;, conditional on the incumbent being incompetent. (For twpetent type, the

'Remember that we assume that voters are fully rational inaapgct except for beliefs about a politician’s
strategic behavior.
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bias is identical zero.) We denote the posterior opiniorualite realization of the bia§ by

f{. As indicated by the notation, this posterior opinion isenetieneous since it depends on
heterogeneous beliefg (or 7). The reason why a rational voter wants to update his beliefs
about(; is that an incompetent incumbent who gets reelected forebersl office period will
keep his bias as stated in Assumption 2. Thus, a \z'oleeséf for determining expected utility

in the second period in case of reelection of the incumbe Section 4.3 below).

Inferring f{ requires a belief about how a politician setsas a function of his signaj,.
This is where levek beliefs come into play. Due to a fixed-point problem, we déferprecise
specification of these beliefs to later (see Section 4.5)til there, we simply postulate that
voters believe thag, = G (&;), whereG is a continuous and strictly increasing funcfibthat
IS common across voters.

Because the functio&' is continuous and strictly increasing — this will be verifiater on
— the inverse function ofy, denoted byG~!, exists. Thus, voters simply ugé! to infer the
unobserved signgl, from the observed actiog,. We denote this inferred signal bfy. Since
the beliefG need not necessarily be correct, due to limited strategiistcation, it need not be
thaté, = &, in contrast to the standard case of full rationality in a Bsgre Nash equilibrium.
\oter i expects that, conditional on the incumbent politician héircompetents; = 2+ (.

It follows thatfl serves as a signal that a voiarses to update his beliefs about the realization
of the politician’s bias(;, using hisposterior opinion aboutr’ (see Lemma 132 We then have
the following result.

Lemma 2 (Posterior opinion about ;) Voter i’s posterior opinion é{ about the re-

alization of the incumbent’s bias (1 is normally distributed with mean ECA{ =7 (él — ,[ﬂl)
~2 2 2

. ~2 O—mUC g —UC
and variance 6; = TroT where v = T+l

The proof is almost identical to the one of Lemma 1 and is @ditiNote that in the case where
& = ji, we haveE(! = 0. However, since, is normally distributed¢, = /it occurs with
probability zero. As a result, we generically haﬂé{ #0.

We finally determine a voter’s posterior opinion about thebability that the incumbent

politician is competent. Conditional on the incumbent betoeghpetent, voter treatsfl as

n fact, it will turn out thatG' is a linear function.
12Note that it would not be rational to use the prior belief ahefi since this would mean neglecting useful
information.
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drawn from the distributiori?. Similarly, conditional on the incumbent being incompe¢ime
voter treats; as drawn fromi} + ¢;. Denote byf! the density function associated with, and
by fi the density function associated with + C{ The subscripts andic stand for competent
and incompetent, respectively. Using this notation, th&tgror probability that the incumbent

politician is competent is determined as follows.

Lemma 3 (Posterior a) (i): Voter i’s posterior opinion about the probability that the

incumbent s competent is given by

. aft (51)

At — Pr[competen}gl] = o (él) TR (£1> : 3)

(11): &' is a strictly decreasing function of ‘él — it

To understand the logic of (3), suppose thawould be a discrete random variable. Then,
fi (51) and f, (§1> would denote the probabilities thgt takes on its inferred value in the
case of the competent and the incompetent politician, otispéy. Thus, (3) would reflect a
standard updating formula. Lemma 3 shows that the same &ugbes if f. and f;. refer to
continuous random variables, provided they are well-betias it is true for normal random
variables.

Part (7) of Lemma 3 will be used for deriving a politician’s best{pesse choice af; below.
It shows that the larger the distance between a politicisigaal 51, as inferred by the voter,
and a voter’s posterior opiniox, the lower the probability that the voter assigns to the gven
that the incumbent politician is competent. This manifési& a voter judges the competence

of an incumbent politician through the lens of his (postgrapinion.

4.3 \oters' Reelection Decision

The politician in office in the second period is either theumnbent from the first period or a
newly elected challenger. In either case, he gets &, at stageP2 of the game. This follows

from our assumption that, conditional on being reelectgubléician’s objective is to maximize
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welfare™ and from Assumption 3.

We consider now a votéis reelection decision at stagél of the game. A voter considers
his expected utility in case of reelection of the incumbertt @mpares it to the expected utility
obtained in case of the election of a challenger. He casiglesfor the incumbent if and only if
expected utility his higher under the incumbent than unklerchallenger. There is no strategic
voting since there is a continuous population of voters.

Expected utility in the case of reelection of the incumberdetermined as follows. From
the perspective of voter the incumbent is competent with probabili#y (see Lemma 3). In
the case of the competent incumbept,= x; sinceé, = z3. Voter i does not observe;
but substitutes his belief,. Using (2),EV} = —E (z, — 2} — e5)° = —02. In case that the
incumbent is incompeteng, = & = xb + C‘{ according to Assumption 2 and Lemma 2. Using
(2) again, we havé&’Vy} = —F <x§ + ¢ — i — @)2 = — {(EC{)z + 0% + af} 14 Overall,
expected utility from reelecting the incumbent is given by

BV = %~ (1 &) {(Eé{)z ¥ ag] | @)

The logic behind (4) is that the utility loss due to the vacanfe, is realized for both politician
types. In contrast, the loss due to the fact that an incompgptditician’s signal is noisy arises
only with probabilityl — &' from the perspective of voter

Expected utility from a challenger is determined very samijl. Thered® has to be replaced
by « andf{ by ¢(,. SinceE (>, = 0, we obtain, in analogy to (4),

EVy = -0 — (1 —a) 0. (5)

A voter reelects the incumbent if and only if expected wtiéis given by (4) exceeds expected
utility as given by (5). Rearranging directly leads to thedition stated in the below lemma.

13The aim of this assumption is to simplify the analysis. Weldabtain almost identical results if we were
allowing for rent extraction in a way similar to Persson aaddilini (2000, Ch. 4.5). To see this, suppose that there
is an upper bound on the amount of rents that a politician graa. Suppose further that a competent politician
makes better use of the remaining government budget by Ipetienoting welfare due to superior information (see
Rogoff, 1990). In such a model, rent seeking would not affgoolitician’s choice ofy;.

YHere we have used the fact that, for any random variable (2%) = (E2)” + Var (2).
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Lemma 4 (Reelection Decision) Voter i reelects the incumbent if and only if

R 2
. 7 ~2
1_ & (EQ) + 62
- — <1 (6)

To understand condition (6), consider first the limit casgimnch a voter would not learn
anything about the incumbent’s bigsfrom observing the incumbent’s action at stage P1. This
would be the case if the functiod were constant for all levels of the signgl In this case,
ECi=EG =0 andg? = oZ. Thus, condition (6) simplifies t6* > «. This means that a voter
casts his ballot for the incumbent if and only if it is moredii that the incumbent is competent
than that a challenger is competent.

If voters update their beliefs about an incumbent’s kjady observingg, at stage P1,
reelection of the incumbent is compatible with< «. Thus, it is possible that a voter prefers
to reelect an incumbent politician even if he believes thatgrobability that the incumbent is
competent is lower than the probability that a challengeuldibe competent. Lemma 4 shows

AN\ 2 . ‘
that this requires tha@E({) + 6? is sufficiently smaller thang. This is the case ikl — 1y

is small andg; provides a relatively sharp signal about the incumbengs i, such thafﬁg
is small (see Lemma 2). In this case, reelecting the incutnlzexoter expects a relatively
small variance associated wigh relative to the variance associated wijthwhen being set by

a challenger. This comes at a benefit since voters are riskeawvgery,.

4.4 Politician Behavior

A politician’s behavior at stagé’2 has already been discussed at the beginning of the last
subsection. At stagé®’/, a politician chooseg; such that he maximizes the probability of
getting reelected. This entails maximizing the probapiitat (6) holds for the median voter,
that is the voter associated with the medianuf denoted byu". (See Appendix B for a
discussion of sufficient conditions for the voter assodatéh 4" being pivotal.)

From Lemma 3{), &™ strictly decreases i+§1 — ai*|. Furthermore, from Lemma 2,

~ 2 ~
<EC{”> strictly increases ir‘gl — mﬂ‘. It follows that a politician maximizes the probabil-
ity that (6) holds for the median voter by settipg such that{, = E [ €1 ] because this

N2 .
maximizesa™ and minimizesk (g{n) . A politician determineg; via his choice ofg; as
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& = G '(g1). Using this, it follows that the conditiof, = E [i"|¢] is equivalent to
g1 = G (E [ |&1]). Substituting forE [} |€1] from Lemma 1 and using Assumption 3, we
state this as follows.

Lemma 5 (Politician’s Behavior) The incumbent politician chooses g1 = G ((1 — B) pui* + 5&1).

This lemma establishes that, given voters’ beliebout a politician’s behavioral strategy,
settingg; = G ((1 — B) ui* + 5€,1) is a best response to this belief and to voters’ reelection
decision as characterized by (6).

4.5 Strategic Beliefs of Sophistication of Degrek

Lemma 4 shows voters’ reelection strategy given a bélietbout how a politician reacts to
his signal¢;. Lemma 5 characterizes a politicianistual best use of the information revealed
by &. This should be understood as a best response to votersf 6eliUnder levelk beliefs,

G relates to a politician’s actual behavior. In particules,véll become clear below, voters’
beliefs and a politician’s actual behavior are mutuallysistent up to one order. Thus, there is
a fixed-point argument involved here that we are now in a jprstb address.

Level-k beliefs are defined recursively. We start withuaeline belief about how a politician
setsg; as a function off;. This baseline belief corresponds, by definitionkte= 0. This
baseline belief entails voters believing that a politiclmaximizes expected welfare, given his
signal¢;. Denoting levelk beliefs byGy, we haveGy (1) = & . This follows from (2) and
Assumption 3.

Consider now a politician’s best response to the béligf Using Lemma 5, it follows that
a politician maximizes the probability of getting reelettey choosing;; = Go [F [} |&1]] =
(1 =) u* + B& . It follows that a politician’s best response deviates famters’ belief.

The intuition for this fact is as follows. Suppose that thedrae voter believes that a politi-
cian chooseg; = &. This implies that, at stag&'7, the median voter judges an incumbent
competent ify; comes close tg}". In other words, the median voter judges competence through
the lens of higposterior opinion about:}, that isif*. A politician anticipating this has an in-
centive to set; equal to his expectation ¢f”, that isE [7]" |£; ], rather than equal t§ . Using
Lemma 1 and Assumption 3, if follows that[i}" |, ] = (1 — B) u" + B&.
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By definition, a levelt belief G; entails that voters anticipate a politician’s incentive to
deviate fromG,. Specifically,G; (&1) := Go (1 — 5) ui* + &) = (1 — B) u* + B& (because
Go (&) = &). A politician’s best response to this belief is again deieed by Lemma 5
and we obtairy, = G, [E [ |&]] = (1 —6%)ul + B2 # Gy (&). Thus, a politician
also has an incentive to deviate from level-1 beliefs. Redoeg with this recursion, we define

sophisticationk beliefs as follows.

Definition 1 Beliefs of strategic sophistication of level k are defined by the recursion

Gi (§1) = Gr1 (1 = B) i + B&) (7)

where Gg (&§1) = &;.

Level-k beliefs, defined in this way, provide a special case of theutivg hierarchy model
of Camerer et al. (2004). Our main simplification is the assionghat all voters share the
same level oft. In the original version of the model, several levelsiatoexist and are dis-
tributed according to a Poisson distribution. Second, wsamg that the strategic sophistication
of politicians is higher than those of votéfs.

The following Lemma provides a direct analytical expressar G, and states a politician’s
best response to this belief. The proof is straightforwaudiia omitted.

Lemma 6 Under beliefs of sophistication of degree k, voter i’s belief about a politician’s
behavioral strategy is given by Gy (&) = (1 — ﬂk) w4 B¢, A politician’s best response
to this belief is given by gy = (1 — BFF) p + pFHLE.

Confirming our earlier claim(7,, is indeed continuous and strictly increasing, in fact lmea
in & for finite k. Henceg, = G~* (g1) is well-defined for finitek. The solution of the political
game for infinitek is obtained as a limit case.

Under levelk beliefs, voters’ beliefs about a politician’s behaviorahtegy and a politi-
cian’s actual behavioral strategy are mutually consiggrtio one order. Both converge when
k approaches infinity. As mentioned before, the evidenceudssxd in Camerer et al. (2004)

suggests thdt takes on a value of one or two, in practice.

15This assumption strikes us as natural. Technically, it cmsnatter whether we assume that politicians have
a degree of strategic sophisticationkof- 1 (when voters’ ist) or any number higher than this.
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4.6 The Political Equilibrium
We start the discussion of the equilibrium with a definitidipopulism.

Definition 2 (Populism) A politician’s choice is populist if it does not only depend on

his signal & but also on the prior belief of the median voter py".

Our main positive result, which characterizes the outcomes indirect democracy in the
first office period, is the following.

Proposition 1 (Equilibrium First Period) Suppose wvoters hold beliefs of degree of

sophistication k. (1): If k is finite, then there exists a unique equilibrium in which
g1 = (1= ") ui + 551y (8)

in case of the competent politician and

gr= (1= u + 8" (2] + Q) 9)

in case of the incompetent politician. (ii): If k is infinite, there exists a unique equilibrium
that is obtained as a limit case for k — oo. This equilibrium s perfectly populist and both

politician types set g1 = pi".

Proposition 1 shows that, for finite the prevailing equilibrium iseparating. This means
that: (;) a politician’s choice depends on his siggakbnd different values of the signal lead to
different policy choices;i{) both politician types choose different levelsgfwith probability
one. The difference in policy choices shrinks with a higlesel of k. For the limit case of full
rationality, that is an infinité, the prevailing equilibrium is @ooling equilibrium. In particular,
both politician types choose an identical policy actiort th@es not depend on the sigrgal

For finite &, g, is equal to a weighted average of the politician’s signaluab¢ and the
median voter’s prior belief about;. Remember that the signal of the competent politician is
equal tox] while the signal of the incompetent politician is equakto+ ¢;. Any equilibrium
involves pandering to the median voter’s belief and thusgupst policy choice.

The degree to which policy making is populist is the highee, lowers”. In the limit case
wherek = oo, (part (7) of Proposition 1), policy making is perfectly populist ameither politi-
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cian type makes use of his signal. Thdscan be understood as indicating the susceptibility to
populism.

As 0 < 3 < 1, the susceptibility to populism increases withConversely, limited strategic
sophistication of voters’ beliefs prevents that the potibpice is perfectly populist. This result
may seem rather surprising at first. It shows that the effittieolevel of strategic sophistication
of voter’s beliefs on the equilibrium outcome is far fronvial. To understand the intuition of
this result, remember that fdr = 0, votersexzpect the politician to behave in a non-strategic
way and to maximize voters’ utility. Thus, voters do not expe politician to pander to the
median voter. While a politician does have an incentive talpaio the opinion of the median
voter, this incentive is limited by the fact that he is not esfed to do so.

If £ is larger than zero, voterspect a competent incumbent to pander to the median voter
(see Section 4.5). The effect of this is to strengthen thiigiah’s incentive to pander to the
median voter. The highéet, the higher the number of orders by which the politiciantseintive
to pander to the median voter’s opinion is strengthenedhénitnit case of an infinité;, the
median voter’s opinion is the only determinant of the poiétn’s policy choice.

More formally, it can be shown that it is a logical impossigithat g; depends ou; if £ is
infinite. To see this, suppose thatwould indeed depend af3. Then voters would be aware of
this in equilibrium. They also understand tlgat= z7 in the case of the competent politician,
but they do not observe; and, thus, votei substituteg:? for z}. It follows that a politician who
wants to appear competent to the median voter will not agtwant to let his policy depend
on¢; but rather on® [ |€1] = (1 — B) u* + B (see Lemma 1 and Assumption 3). Hére
enters only with a weight, which lies between zero and one.

For an infinitek, voters are aware of this incentive not to detbe a function of; but only
of (1 — B) u* + B¢ . This expression, however, still dependsénThus, the same argument
as above can be repeated and we find ghatin in fact only depend ofi — 3?) u7* + 3¢, etc.
This argument can be iterated an infinite number of times. Bssa < 3 < 1, 8* decreases
in k. Hence£; must necessarily vanish amgg cannot depend ofy. If % is finite, in contrast,
this argument can be repeated only a finite number of time&hathcreases ik. With each
iteration,g; depends less of and more onu?".

Apart from £, a crucial determinant of the weightof a politician’s signal for his policy

choice iso? (see Lemma 1). 152 is low, 3 is close to one and populism vanishes. To understand
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this, recall that voters receive the signéh- <, before making their election decision. They use
this signal to judge an incumbent politician’s competente? is very low, voters observe the
ex ante optimal policy level, that is;, almost perfectly, and they know it. As a result of getting
a very precise signal, the median voter’s pyigt has very little influence on his posterior belief
aboutz]. A politician’s aim is to be judged competent through theslehthe median voter’'s
posterior belief. If this posterior belief depends only very little tre priory7*, a politician’s
incentive to pander to the median voter’s prior belief is panatively low. As a result, the
policy is to a larger degree determined by the politiciaimghal, which he uses to predict the
median voter’s posterior belief. In the opposite case, whéiis large,3 is comparatively low.
Thus, voters’ opinions are highly persistent gt has a high weight in influencing policy.
Overall, it is important to note, however, that (and hence?) affect the equilibrium policy
choice only if% is finite, that is under limited strategic sophisticatiorvofers’ beliefs.

We conclude this section by summarizing the equilibriumcounte in the second period.

The result follows directly from the discussion at the begig of Section 4.3.

Proposition 2 (Equilibrium Second Period) In the second office period, we have
g2 = x5 in case of a competent politician. Furthermore, g5 = x5 + (1 in case of a re-

elected incompetent politician and g, = 2% + (3 in case of an incompetent challenger.

4.7 Bounded Rationality and Welfare

Using Proposition 1 and 2, it is straightforward to charaz&ewelfare in case of our baseline
model that corresponds to an indirect democracy. We do soslmg uhe concept of a loss
function defined ag,;, = EV,//5 — EVtEQ for periodt. L; is defined as the difference between
expected utility as achieved whenis set to its ex ante welfare-maximizing level and ex-
pected utility as achieved in the equilibrium of the polligame. The first-best utility value ex
ante results ify;, = x} (see (2)), which leads t8V,"? = —g2. We obtain:

Proposition 3 (Welfare Indirect Democracy) Under indirect democracy, welfare is
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characterized by
2 * m
LiP = (1= (2] — u") + 52V (1 —a) of. (10)
L? = [1—a—-AJd (11)

where A, > 0.

Consider the first period. The welfare loss from indirect deraoy is equal to a weighted
average of the distortion; — p; associated with the median voter’s belief and the variafice o
the incompetent politician’s bias. The first term arisesfigandering. The second term arises
from the fact that no equilibrium entails full pandering forite k. In this case, politicians will
always partially base their policy choice upon their sighalSince the signal of the incompetent
politician is noisy, the fact that, depends on this signal increases the variange.dfhis comes
at a cost to risk averse voters. It is interesting to notettratveights(1 — 5’““)2 and 32+
do not add to one if and only # is finite. We will come back to this in the next section (see
Proposition 6).

In the second period, pandering does not arise since nagmntithas an incentive to manip-
ulate voters’ perception of his competence. As a resulty tm noise termrg contributes to
the welfare loss. It can be checked that > 0 follows from the fact that the probability that a
competent politician holds office in the second period edsee(see the proof of Proposition
3). Thus, the probability that a competent politician hadffsce in the second period is higher
than that a competent politician holds office in the first peri This confirms a well-known
result that elections help to mitigate an adverse selegtioblem.

An important insight from Proposition 3 is that welfare matigher under limited strategic
rationality than under perfect rationality. For an infiniteno politician would make his policy
choice dependent on his signal, as we have shown in Prapo4itiin the case of the competent
politician, and also in the case of the incompetent poditicif ag is sufficiently small, it is
desirable that he puts some weight on his sigh&ince this only happens for finite welfare

is always higher for some finite then for an infinitek. This can be seen by minimizing (10)

16The welfare maximizing weight trades off the gain in infotina through the signal against the welfare loss
that arises from the fact that the variancgpincreases because the signal of the incompetent politisiaoisy.
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over 351, The minimizing value is given by

x _ o m\2
ﬂkJrl — (IIQ :ul ) 5 (12)
(@7 — ")+ (1 —a)ot
The expression on the right-hand side may take on valuesketwero and one. It follows
from (12) that full rationality, that is an infinité, does never minimize (10), except for the
uninteresting case Wheﬂ% is infinite. Overall, our finding is that the level @f crucially

affects the trade-off associated with the costs and bemdfgspulism.

5 Comparing Constitutional Regimes

We turn to a comparison of welfare under our baseline casedafeict democracy to the case
of direct democracy and to non-accountable agents. These itstitutions can be ordered in
terms of the degree to which decision making is delegated fraters to their agents. Decision
making can either be delegated to completelyependent agents such as experts; it can be
delegated to politicians who want to get reelected and,, thtes only partially independent
(indirect democracy); or it may not be delegated at allitect democracy).r’

We first consider direct democracy. We follow Maskin and [Ef@004) by modeling direct
democracy as a political institution whege= ", that is it is the median voter who directly
choosesy;. The idea is that in a direct democracy voters have the riglaisk for referenda
and that this would lead to a strong link between policy mgland the opinion of the median
voter!® In this simple benchmark model of direct democracy the mediter is the only
relevant actor and there are no strategic elements involkd following proposition follows

directly from insertingy, into (2) and taking expectations.

Proposition 4 (Welfare under Direct Democracy) Under direct democracy, LPP =
(7 — ).

The loss function is again defined as the deviation of expeatiity from its first-best level.

Comparing welfare under direct democracy to the case ofantillemocracy in Proposition

1"Relating to Maskin and Tirole (2004), the higher the degregetegation of decision making the lower the
accountability of decision makers in a constitutional regime.

8In New Zealand, Switzerland, and some U.S. states, a refenercan be initiated by voters by means of a
citizen petition.
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3, we see that both are equivalent for the case of full ralign#hat is an infinitek. In both
cases there is no regard for a politician’s signal in equtilin. Thus, in both cases there is no
effective role for politicians and their advisor teams.

Now we are turning to delegation of policy making to indepamtcagents such as judges,
bureaucrats, or experts. In order to facilitate the consparito indirect democracy, our sub-
sequent assumptions parallel those about politicianscéferth, we will refer to independent
agents asigents, for brevity. Exactly as in the case of politicians, we assuimat the agents
receive a signal, denoted gy, aboutx;. For the competent agent we haife= z; whereas,
for the incompetent agent, we hagfe= z; + v;.1° The random variable; reflects a noise term
with an expected value of zero and a variangeThe probability that an agent is competent is
7. By definition, agents are non-accountable to voters, thiteig determine policies in both
periods and cannot be ousted after the first period.

In one important aspect, our assumptions about agentstedrian the assumptions made
about politicians. We assume that independent agents Hyebfnevolent. Thus, they set
g+ = &;'. We make this assumption as the case of benevolent agemdseesily be considered as
an ideal, if unfeasible, benchmark for government. Here ne@rdaerested in the question under
which conditions this ideal benchmark would actually beirdéde in a world characterized by
imperfect knowledge and limited strategic sophisticatbbeliefs.

The welfare loss under the independent agent regime is givére following proposition.

The proof is very similar to the one of Proposition 3 and is toexi.

Proposition 5 (Welfare Independent Agents) In the case of independent agents, LINP =
(1—m)o?

v

Comparing the outcomes for the three constitutional regimeke first period, indirect
democracy can be understood as a mix of direct democracy @aretrgance by independent
agents. To see this, dendi the signal of a politician and assume ti§at= & = ¢. Fur-
thermore, assume that the likelihood that an expert or digah is incompetent is equal,

that isa = 7. Theng{¥P = ¢, whereIND stands for independent agents. Furthermore,

91n the interpretation of independent agents as “experts niotion “incompetent” may sound rather odd at
first. What we have in mind is that if experts disagree, at mostaxpert opinion can be right. Thus, experts may
be wrong even if they are highly trained. Combating crimevjates one salient example where experts disagree
substantially (see Levitt, 1998, and Buscaglia, 2008jnate change provides another one (see McKibbin and
Wilcoxen, 2002; Weitzman, 2007; Stern 2008).
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gPP = i, where DD refers to direct democracy. From Proposition 1 it followatthf”? =
(1 — prtt) gPP + pr+1gIND wherelD refers to indirect democracy.

This weighted-average nature of indirect democracy makasactive to risk averse voters
in the sense that; (¢i”) < (1 — ") Ly (¢P?) + B¥ Ly (gINP), for finite k. This follows
from the fact that’; is strictly convex. The fact that the loss associated wjthis lower than
a weighted average of the losses associated with ejffféor ¢/V? is also the reason why the
weights associated with the two termd/iff’ in Proposition 3, namelyl — 5’““)2 andg?(k+1),

add to less than one for finite We summarize this finding as follows.

Proposition 6 (Comparative Advantage of Indirect Democracy) Suppose that o =
T and & = & If k is finite, then giP = (1 — ") gPP + pFHgINP and Ly (giP) <
(1 _ Bkﬂ) I (g{i)D) 1B, (g{ND)'

The comparative advantage of indirect democracy identifezd crucially relies on bounded
rationality, that is a finité. For perfect strategic rationality, whekas infinite, the value of the
loss function is identical in the case of direct and indig@&mocracy. Hence, the comparative
advantage disappears. In this sense, we find that boundedaiéty makes indirect democracy
relatively more attractive compared to the case of fulltetger rationality.

Looking beyond levek beliefs, a comparison of the loss functions in Proposit@®ns and
5 shows that the elements that crucially affect which ctutsdinal regime is optimal are: the
distortion associated with the median voter’s belief; — x;|; the variance of the incompetent
politician’s bias,ag; and the corresponding variance of the incompetent ageiatsso>. In the

following corollary we point out the comparative statics.

Corollary 1 (Constitutional Comparison) (i): Independent agents are optimal if o2
is small relative to | — ;| and of. (i): Direct democracy is optimal if |uj* — x7] is
small relative to ag and o2. (iii): In case that neither of these conditions applies, the

weighted-average nature of indirect democracy may make it optimal.

6 Conclusion

In this paper we have analyzed politicians’ behavior wheth boters and politicians are imper-

fectly informed about how a policy affects voters’ welfafekey novel aspect of our analysis
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is taking into account voters’ limited strategic sophiation when forming beliefs about politi-
cians’ behavior. The sophistication of these beliefs isliaapby the ordelt of what we have
dubbed levelk beliefs.

Taking voters’ strategic sophistication into account &l a number of interesting and
novel insights. In particular, limited strategic soplaation of votersweakens politicians’ in-
centive to pander to public opinion because politiciansktitat votersezpect them to pander
less than fully. Thus, pandering is limited even if poliéics are exclusively office-motivated
and do not care about voters’ welfare per se. We have showthisdeature increases the at-
tractiveness of indirect democracy relative to direct deracy or delegation of policy making
to non-accountable agents and indirect democracy may bégmeferable to the latter two.

In future research, it would be interesting to investigade lthe optimal term length of
politicians depends on the speed with which voters obtadlfack about the ex-post optimal
policy choice. Second, it would be important to explore vahiorms of indirect democracy
may be most desirable, either presidential or parliamgntaajoritarian or proportional. Third,
it may be of interest to consider the roles of the media anddaftation policy in shaping
voters’ opinions and beliefs. Specifically, introducingdregeneous levels of sophistication
and political awareness across voters and modeling theaBratfunction of education policy
and the second as a function of actions of the media couldtteederesting insights. Finally,
the setup of this paper may also apply to decision makingiiparations and to principal-agent

relationships more generally.
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Appendices

A Proofs

Proof of Lemma 1

Voters observe; + ¢;. From the point of view of voter, x} + ¢, is a realization of the random
variablex! + ;. The voter aims to update his belief abayt The random variables; and

r¢ + &, are jointly normally distributed withE [2¢] = i, Var [zi] = o2, E |2} +&1] = pd,
Var [z% + &1] = 02 + o2. FurthermoreCov [x%, 2} + ;] = o2. Inserting this in the formulas
for conditional expectations and variances for jointlysmal random variables (see e.g. Hogg
and Craig, 1995, p. 148) yields the result.

Proof of Lemma 3

Proof of (/). We omit the time subscript as well as the superscnpen there is no danger of
confusion. Let, for clarity¢ denote the random variable whose realizatiofl i¥he idea of the
proof is to derive the posterior probability for the case that the random varial§léalls into
the (small) interval <5) = [5 95, £+ 6} and to consider the limif — 0.

Denote byC the event that a politician is competent and/ly the complementary event.

Using the definition of conditional probabilities, it fols that

aP (£ € ls|C)
Eel|IC)+(1—-a)P (e |IC)

P(Clgels) = — (A1)

Note that the denominator is equalfy({ € I5). In order to consider the limit of (A.1) for the

case wheré — 0, it is useful to rewrite it as

: -1
1—« 5_—1—56 fic (5) df

O @ de

P(ClEel;)= |1+ (A.2)

where the two normal densitigs and f;. are defined as in the main text preceding Lemma 3.

Since normal densities are well-behaved, it follows froamstard arguments using the definition
JE8 Fie©de g (€)

of the Riemann integral thditm;_., - = i
J O e~ I(d)

. Substituting this into (A.2) fod — 0
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and rearranging yields (3).
Proof of (ii). We consider the case that— /i, > 0. (Similar arguments apply to the

~ 11
symmetric case — iy < 0.) Writea = {1 + I?TQJ;T%)} . The posterioyi, is taken as given
here. Therefore, it is sufficient to show th]%i(%) increases Witlf. f. is the normal density
describing the distribution of. = 1, while f;. is the normal density associated wih =

i1+ (. Using the formula for the normal density, we hayés) = m exp [— f;ﬁfg)j}
and fi. (§) = \/ﬁ exp [— gﬂ;ﬁéﬂ It then follows that
; [f <§>] Jae = VYV (&) F - B, - Es} (- BE)  (§— B&)®
fc (5) VCLT’ (5@0) VCLT (éc) VCLT (ézc) 2VCL7” (gc) QVCLT (ézc) .

We are interested in the case tifat= ¢ > ji;. Lemma 2 implies then that > F¢;. >

E¢. = [y (note thatE&;, = (1 — ) fi1 + 7&1). Hence — E€, > £ — EE;,. Furthermore,

Var (&) > Var (&), Thus[éa‘rE(g) — éa‘fg)} > 0 and hencel {’;8} Jd€ > 0.

The case wheré < ji; is symmetric and analyzed by following the same steps.

Proof of Proposition 1

Proof of part (i). This follows directly from Lemma 5 and 6.

Proof of part (i1). Clearly, part {) implies that there is a unique limit fdr — co. This
limit is indeed an equilibrium for appropriate off-equilibm beliefs about a politician’s type
if he deviates from setting, = u*. For instance, consider the belief, identical across soter
that a politician setting; # 7" is incompetent with probability one and ttﬂf{ Is sufficiently
high. Given this off-equilibrium belief, settingg = u]* maximizes a politician’s probability
of getting reelected from Lemma 4. Thus, a politician doeéd not want to deviate from

g1 = pi". Furthermore, voters do not have any incentive deviate {@®m

Proof of Proposition 3

Denote byg; . the level ofg set in periodt by the competent politician and let;. refer to the

incompetent politician. Lek; denote the probability that a politician is competent iniqoedr.
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Then
EV, = — [/\tE [(Qt,c —x; — 5t)2} + (1 - )‘t) E [(gt,ic —xf — 5t)2H : (A.3)

Consider the first period. Clearlyy, = «. Using this an inserting fog; ., g1 from

Proposition 1 into (A.3), we obtain
2 m *
BV = — (1= ") (i = 27)’ = (1 - a) Ve — o2,

EV; is maximized forg; = z} which yields EV]/? = —c¢2. Inserting this and the above
expression into the definition df; yields (10).

We turn next to the second period. We show first that it is mikedyl that a competent
politician gets reelected than that an incompetent paiigets reelected. To establish this,
we show that the probability that (6) holds for the mediarevas$ lower for an incompetent
incumbent than for a competent incumbent. We first prove ftnidinite k. By Lemma 3,

a™ is a strictly decreasing function ct»fl — Q.

By Lemma 6, the median voter’s belief is
thatg, = Gy (&) = (1 — %) + B*,. Hence, = &~ 1;—51“;4". By Proposition 1,
g1 = (1= %) " + &, In the case of the competent politiciaf), = z7. Inserting
this into the expression fay;, then insertingg; into the expression fof; and using Lemma
1 yields that¢; — Q= —pey = ¢.. Similarly, it follows for the incompetent politician that
& — ™ = B(C1—¢e1) = ¢i. The variance ofy,. is equal to/3? (02 4 02), whereas the
variance ofp, is equal to3*s¢ and thus strictly smaller than the variancesgf. It follows that
the probability thak} —ar
than for the competent politician. Hence, the probabilitgtta™ < B, forany B € (0, 1), is

> A, forany A € (0,00), is strictly greater for the incompetent

strictly greater for the incompetent than for the compepatitician.

From Lemma 2F( = ~ (gl — [ﬂ{b). Thus, the above arguments also imply that the prob-

ability that (Eé{”)z > C, foranyC € (0,0), is strictly greater for the incompetent incumbent
than for the competent incumbent. Sim:?does not differ across types, this establishes that
the probability that (6) holds for the median voter is styigmaller in case of an incompetent
incumbent than in case of a competent incumbent for finite

If k is infinite, £, cannot be inferred and no information about the incumbeype is

observed since we have a pooling equilibrium. Hence, thegitity of getting reelected must
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be equal for both types. Overall, we have shown that it is rikeéy that a competent politician
gets reelected than that an incompetent incumbent getctedl

There are three events in which the politician in the secagribd is competent: (1) A
competent incumbent gets reelected; (2) a competent inenhgets ousted and replaced by a
competent politician; (3) an incompetent incumbent getstemiand replaced by a competent
politician. Denote the probability that a competent poiéh gets reelected kyy. and the prob-
ability that an incompetent politician gets reelectecpas Denote the event that the second
period politician is competent b¥,. We have then

Pr(Cy) = ap. +a* (1 —p.) +a(l—a)(l—p) (A4)

=a[l+ (1 —a)(pe— pic)] > a.

The last inequality follows from the fact that it is more likehat a competent politician gets
reelected than that an incompetent politician gets resteets shown above. Overall, we have
now established that, = o + A, for someA, > 0 (see (A.3)).

Inserting the expressions fos ., g2, given in Proposition 2 into (A.3) yields

EVy=—(1—a—A,) 0 —0?.

3

Again, EVJ'? = —g2. Inserting this and the above expression into the definitioh, yields
(11).

B Sufficient Conditions for the Median Voter Theorem to

Apply

A voter i is pivotal in our model if and only if the following two condbins hold: ¢) If the
pivotal voter casts his ballot for the incumbent then attiba# of voters prefer the incumbent;
(i2) if the the pivotal voter casts his ballot for the challengben at least 50 percent of voters
prefer the challenger. If the two conditions hold for thessociated with the median pf (that
is u7"), we say that the median voter theorem applies.

We first show that a votei reelects the incumbent if and only §f falls within a finite
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interval. The reelection decision is determined by (6). Phsterior probabilityy’ is a strictly

> . . s 2 . .
decreasing function o‘(& — [} |as stated in Lemma 3J. Furthermore,(Eq) is a strictly

increasing function o*él — i4| from Lemma 2. Sincé&’ enters negatively on the left-hand

i — fii| is
sufficiently small. Using Lemma 1, we can state that voterelects the incumbent if and only

if

A\ 2
side of (6) While<E({> enters positively, it follows that (6) holds if and only

&e[(1=B) s + B (2} +e1) £67) = I, (B.1)

wherej“® is a strictly positive real number that is common acrossreoadd is a function of
02,02, 0¢. We dubl;, voteri’s reelection interval.

The median voter theorem applies i) ¢; € I implies thaté, € I', for at least half
of voters and, converselyjif & ¢ I implies thaté, ¢ I', for at least half of voters. The

following lemma states two sufficient conditions for thidiald.

Lemma 7 (Median Voter) The median voter is pivotal if either of the following con-

ditions are fulfilled:
(i) ' = ui* for at least half of voters;

(i) 17— i < 267/ (1~ )

min —

where p}

max —

min {z1} and p™ = max {p1}.

Proof. Proof of (i). If ut = u for at least half of voters then it follows immediately that
& e I'™ implies thaté, e I', for at least half of voters. Conversel, ¢ I implies that
& ¢ I', for at least half of voters.

Proof of (). Using Lemma 1 and (B.1), it can be checked that the conditfti — 3" <
26"/ (1 — (3) is equivalent tomax I™™ > min ™, where the superscriptain andmax
refer to thei with the lowest and highest!, respectively. If this holds the{i e I'? implies
that eitheré, € I™> or £, e I, The reason is that every pointiff is contained in/™™ or
I sincel” is situated between the latter two und the latter two overia least one point.
Furthermore, whenevere I andg € I™™®, then alsqy € I’, for all i with "™ < pi < .

Similarly, whenevel € I andg € I, then alsqy € I, for all ¢ with pf* < pf < ppex,
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Hence, in either case, !é‘l e I thenél belongs to the reelection interval of at least half of
voters.

Consider now the case thgt ¢ I™. It follows that eithers; ¢ I, for all i with pn <
gt < pioor for all i with 47" < pé < @<, In either caset; ¢ I, holds for at least 50 percent
of voters. Overall, this establishes thatis pivotal. m

Obviously, according to part), the voter associated with{* is pivotal if a majority of
voters share his belief. The second condition in Lemma #ditthie range ofi}. In particular,
it requires, that the upper limit of the reelection interf@ the voter with the lowest! is at
least as great as the lower limit of the reelection intergatiie voter with the highesgt:. It is

possible to derive further sufficient conditions for the ma@dsoter theorem to apply.

C Indirect Democracy for Biased(,

As mentioned in the main text, politicians may be understasd representative sample of
the general population if the political selection processidot biased in favor of the elite or
any other particular group. If politicians are represawgator the general population, then
we would expect that the incompetent politician’s signakisited to the distribution of voters’
beliefs. (For the competent politician, this does not apghce he observes the truth.) A simple
way of capturing this is assuming tha&t; is related tqu;” — z;.

In the following, we consider the limit case where, from afegbive point of view,E(, =
ut — xf. By objective we mean from the point of view of the economiwmtisg analyzing the
problem. In contrast, we need to assume that a politiciale\es thatF’(; = 0 for himself.
Otherwise, he could make use of the information aldig(jtto unbias his belief about;. Sec-
ond, we also assume that voters believe #igt = 0. More precisely, we assume here that a
majority of voters hold beliefs that are identical to theiéisl of the median voter. In this case,
it is indeed appropriate to assume that a majority of votefebe thatE(, = 0. Otherwise,
their beliefs abouE'¢; would be inconsistent with their own beliefs abafit

In this case, all positive results in Section 4 continue tiol hblowever, the welfare expres-
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sions in Proposition 3 are modified. In particular, we obtain
L, = [a (1- ﬁk“)Q +1-— oz} (zF — pu)? + 2FD (1 — a) g (C1)
Ly = [L—a(l+A)][(25—u5)" +0f], (C-2)

As to be expected, the terrs; — 1) have a stronger influence on the welfare loss than in the
baseline case. In particular, in the case of Propositionesoefficient fofz — p7*)* is smaller
than in the case of (C.1). The expressiaof) — M’Q”)Q does not appear at all in Proposition 3.
The overall conclusion is that if the incompetent politicgasignal is biased towards the beliefs
that are prevalent among voters, indirect democracy besoneee similar to direct democracy

as defined in Section 5.

D Indirect Democracy in the Case of Non-Degenerate Beliefs

of Politicians

Our analysis is based on the assumption that politiciarsve@ signak; which they use as a
“point estimate” forz; in the sense of classical statistics. This introduces amasstry between
voters and politicians since the former are Bayesian andrnmiddegenerate prior beliefs.

It is straightforward to turn a politician into a Bayesian rdramework by assuming that
his prior belief about; is given byz} ~ N (&, 02), where the superscriptindexes a politician.
This would affect the analysis insofar as an incumbent ig@it would be able to update the
probability that he is competent. More important, an incentlwould partially learn about his
bias¢; (under the hypothesis that he is incompetent). An incumpelitician’s updating would
parallel Lemma 2 and 3.

If an incumbent politician learns about his biasAssumption 2 implies that he can partially
“unbias” his signak, in period 2. This leads to a further incumbent advantage fitoenper-
spective of voters since this reduces the expected leveasfib the second period arising from
an incompetent politician if this politician is a reeleci@dumbent. Since voters would take
this into account, the reelection condition (6) would gehswhat more complicated. Loosely

speaking, the fact that an incumbent can partially unbiasiginal reduces the second term on
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the left hand side of (6). In spite of this modification, thgitoof our main results remains

entirely valid.
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