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Preface

The path that brought me to do my PhD at the University of Amsterdam started

in June 2004 in São Paulo, Brazil. At that time I had just started a Master’s program

in Public Administration and Government at the Fundação Getúlio Vargas and in the

mid-year holiday I chose to take the intensive Master’s course in Economics, which was

offered that year by a Dutch Professor, Arthur Schram, on a topic I had never heard of:

Experimental Economics.

By the end of the three very intense weeks (3 hours of classes per day, every day),

Arthur and I got along quite well and he told me about the Tinbergen Institute and the

possibilities here. As I was concluding my Master’s, I successfully applied to the 5 year

program (2 year Master’s program in Economics plus 3 years of PhD research) at the

Tinbergen Institute. Already on my second year I had a desk at CREED (Center for

Research in Experimental Economics and Political Decision Maker) where I wrote my

Master Thesis under Arthur’s supervision.

CREED is certainly a wonderful place to do your PhD. The several people with dif-

ferent levels of experience and research focus provide an optimal and open learning en-

vironment hard to be found elsewhere. Along the people I met at CREED during these

years I should mention and thank Eva and Michal, my first officemates, Julianna, Roel

and Pedro, my following officemates, the other PhD students, Adrian, Jona, Thomas, Ju-

lian, Ben, Ailko, Audrey, Yang Yang, the rookies Matze, Anita and Boris, the Professors

(assistant, associate and full) Aljaz, Mathijs, Klaus, Frans, Joep, Theo, Gonul and, obvi-

ously, Arthur and the one responsible for making everything run smoothly, Karin. I thank

also the people I met via the environment of the Tinbergen Institute, the University of

Amsterdam, ESA meetings, CREED guests and and ex-CREEDers. These include, on a

non-exhaustive list, Jeroen, Massimo, Marcos, Adam, Marie, Martijn, Cars, Bas, Marko,

Zoltan, Petr, Julia, Marcus, Matija, Deny, Rei, Bernd, Nick, Fujin, Melinda, Robert,

Ernesto, Jens, Ana, Martin, Anya, Aniol, and Marta. A special thank is reserved here

for my co-authors Jon and Luca, who helped me tremendously with progressing through

this thesis.

Spending 5 years abroad, in a place you have never been before and stays at least 10

hours flying away from your home place, is not an easy task for all parts involved. For

their understanding and support, I thank my direct family, Henrique, Dulce and Michele,
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both my grandmothers, who passed away during these 5 years, Nesia and Rosa, and my

other relatives, such as my uncles and aunts Sérgio, Regina, Marisa and Sérgio and their

direct families who were always interested in my updates. I thank specially my friends

Tatiana, Nathalia and Leo, for keeping in good contact with me, visiting and reminding

me of good things from home. On the other side of the story, I thank specially my great

(new) friends (and paranymphs) Roel and Clio, for making me feel at home here in the

Netherlands. I thank all the people I met via dancing and made my social life really

active. They include (also on a non-exhaustive list) Rob, Antonio, Mirjam, Armando,

Karin, Mary, Eddy, Erwin, Rene, Krullaine, Remko, Jette, Juliana, Maaike, Josje, Daiva,

Sander, Anya and Marion.

Most of all I would like to thank Rosalie, my most important ‘finding’ during these 5

PhD years. Jokes apart, since we have been together she provides me with great light,

support and help giving meaning to the things I do. Also a special thanks to her parents,

Martin and Marion, who could not be more welcoming and give me a family feeling also

here in the Netherlands.

This thesis is a snapshot of a work in constant progress. It captures 4 research projects

in slightly different stages of evolution as of August of 2011 and portrays methods and

topics that highly interest me. I will save the contents for the main chapters. It suffices

to say that regardless of where my research and/or career moves in the coming years, this

thesis (and the 5 years that took to write it) will always be a defining period in my life,

which I believe has provided me with the lenses and tools with which I want to see and

affect the world.

Marcelo

Maastricht - October, 2011
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Chapter 1

Introduction

Voting is likely the tool most strongly associated with the idea of democratic decisions,

be it at national or local elections, decisions within a parliament, committees, juries or

even at company boards. In turn, the outcomes of voting processes potentially affect

a large constituency. Therefore, understanding voter behavior is of major interest in a

variety of fields. In this thesis we approach voter behavior from the perspective of Political

Economics. More generally, we will address various aspects of individual behavior in the

common arena.

Specifically, this thesis investigates the impact of information on the extent of strategic

voting (chapters 2 and 3), explores the motives behind economic voting (chapter 4) and

applies a similar toolbox to understand contributions to the public good in a non-trivial

scenario (chapter 5). Together, these chapters intend to provide innovative ways to look at

important questions in the political economics literature. We believe that our analytical

framework is informative not only about the specific environments in which it is used

here, but also allows us to develop insights for similar and related policy arenas.

Traditionally, economic science has looked at these problems using a combination of

theoretical models, assuming fully rational agents, and applied econometrics. We deviate

from the standard approach in both respects, by making use of behavioral modeling and

experimental methods. By behavioral modeling, we specifically mean modeling the sys-

tematic ways in which people deviate from the fully rational agent model. We do so, for

example, by assuming some form of bounded rationality. To verify and better understand

the implications of behavioral modeling, we bring the study into the economics laboratory.

The reason for this is that the environments we study (voting and public goods contribu-

tions) are very complex and behavior in these environment is influenced simultaneously

by several factors. The experimental laboratory provides a unique possibility to control

for and isolate specific aspects of interest. By a combination of theory and experimental

methods we try, then, to understand actual behavioral patterns of real economic agents

and investigate how the limits of standard economic models can be relevant for (public

policy) analysis and help us predict behavioral patterns in other (similar) situations.

1
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Dropping the traditional assumption of full rationality turns out to be very important

in understanding behavior. In this thesis, we find strong support for bounded rationality.

As an illustration, two chapters (2 and 3) look at a voting game with three candidates in

which we vary the intensity of preferences, i.e., how a person’s best candidate is compared

to her second preferred candidate. Although it is intuitive that the chance of voting for

one’s best candidate should increase in this distance, a fully rational analysis (i.e., Nash

Equilibrium), fails to capture this feature. The reason is that a fully rational agent should

always select the best strategy available (thus a best response function), regardless of how

much ‘better’ it is. By applying a boundedly rational model (in this case, the Quantal

Response Equilibrium, introduced by McKelvey & Palfrey 1995) we switch to a better

response function, which does react to size differences. Using experimental data, we find

strong support for the theoretical analysis both in terms of comparative statics, but also

for several of the point predictions. We find, for example, not only that a voter is more

likely to vote for her best candidate when the aforementioned distance in preference is

larger, but also that in a three-way run, supporters of the least popular candidate are

significantly more likely to switch away from their preferred candidate.

The use of experimental methods is also essential. For example, in the chapters on

strategic voting (2 and 3) we can manipulate and know, without any noise, peoples’ pref-

erences - something that is impossible with observational data. As another example, in

chapter 4 we introduce the first experimental environment in which only economic consid-

erations, and no political aspects, can influence voting decisions. Such an environment is

the only in which clear causation arguments can be made and in which the voting decision

can be made without the many complex layers in which it is usually immersed. We are

aware, however, that using the laboratory does not come without a cost. For example, in

this thesis the largest electorate contains 15 subjects. More generally, we need to be wary

of the external validity of our results. We deal with this first by being upfront about the

scope of the analysis and describing it in proper context, second by deriving theoretical

extrapolations whenever possible and third, by providing sufficient evidence that the ap-

proach is informative for the specific situation so that we can derive valid inferences for

related situations.

The use of behavioral modeling and experimental methods allows us also to look at

(preference) heterogeneity and complexity. This thesis explores heterogeneity in (social)

preferences in two different ways. Chapters 2 and 3 introduce and manipulate preference

heterogeneity with elements of the experimental design, while chapters 4 and 5 try to

capture/measure this heterogeneity by observing people’s behavior. Chapter 4, for exam-

ple, investigates and shows how some people demand more information about society and

are more likely to vote against their own private interests while others simply support

the candidate that is best for themselves. Chapter 5, on a similar vein, show that people

can be grouped into those with low or high concerns for society, and that these groups
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behave in distinct ways. We observe, also, that as the complexity of the environment

increases, people tend to rely on simpler heuristics, or simpler strategies. For example,

by increasing the complexity of the model of chapter 2 in chapter 3, we observe that the

extent of strategic voting (a more complex strategy) is reduced. In chapter 4 we see that

the demand for information about community and national economic indicators is signif-

icantly reduced in the most complex scenario, which requires more processing effort from

the subjects. This is in line with the general argument in favor of bounded rationality

models: since the world is complex, people try to rely on what they perceive as most

relevant, or, as chapter 4 reveals, refrain from engaging in complex computations.

This thesis hopes to contribute to the literature on political economics. It reflects

important steps into analyzing the specific problems presented here and hopes to be

helpful in providing insights for related topics. Elements presented here can also be useful

for revisiting theoretical models and incorporating some of the systematic deviations from

these models that we observe, improving prediction and policy development.

We now turn to describing briefly each of the remaining chapters of this thesis.

In chapter 2, Information and Strategic Voting, we theoretically and experimentally

study voter behavior in a setting characterized by plurality rule and mandatory voting,

where voters choose from three options. We are interested in the occurrence of strategic

voting in an environment where Condorcet cycles may occur. In particular, we focus

on how information about the distribution of preferences affects strategic behavior. We

also vary the relative importance of the second preferred option to investigate how this

affects the strategic vote. Quantal response equilibrium analysis is used to analyze the

game and proves to be a good predictor for the experimental data. Our results indeed

show that strategic voting arises, the extent of which depends on (i) the availability of

information; (ii) the relative importance of the intermediate candidate; (iii) the elec-

torate’s relative support for one’s preferred candidate; and (iv) the relative position of

the plurality-supported candidate in a voter’s preference ordering. Our results show that

information serves as a coordination device where strategic voting does not harm the

plurality-preferred candidate’s chances of winning.

In chapter 3, Strategic Voting and Heterogeneous Preferences, we study voter behav-

ior in a similar setting. In contrast to chapter 2, voters in the same electorate may now

differ in how much they relatively value the three options. This introduces preference

heterogeneity in the electorate. Three information conditions are tested: no information,

in which voters know only their own preference ordering and the own benefits from each

option; aggregate information, in which in addition they know the aggregate realized

distribution of the preference orderings and full information, in which they also know

how the relative importance given to the options are distributed within the electorate.

As a general result, heterogeneity seems to decrease the level of strategic voting in our

experiment. We observe however, both theoretically and experimentally that our main
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results from chapter 2 are robust to the preference heterogeneity introduced. Moreover,

information about the aggregate distribution of preferences seems to be the element that

best explains the observed differences in voting behavior.

Despite the vast literature on economic voting, spanning decades, there is little agree-

ment on the influence of economic considerations on approval of the government and vote

choice. Part of the reason for this disagreement is the inherent complexity of the political

environment. To isolate the effects of economic considerations we develop and present in

chapter 4, Information and Economic Voting, a laboratory experiment that allows us to

vary these considerations at three levels: the individual, community and national econ-

omy. Choices by a policymaker directly affect outcomes at each of these levels, allowing

us to test for ‘egotropic’, ‘communotropic’, and ‘sociotropic’ voting. Our design allows

us to specifically observe which information is considered relevant by voters and to what

extent ‘the economy’ matters. Chapter 4 offers what we believe to be the first exper-

imental study to explicitly investigate the question of how multiple levels of economic

considerations influence vote choice. We observe significantly positive demand for infor-

mation, in a setting where standard economic reasoning would predict no information

demand and pure egotropic (selfish) voting. We observe that the demand for information

decreases with the complexity of the environment and that informed voters vote more

sociotropically. Moreover, voters seem more ‘extreme’ in approval surveys then in actual

voting.

In chapter 5, Preference for Efficiency or Confusion?, we ask whether the hypothesis

of preference for (group) efficiency can account for subjects’ contributions in public good

games or if this can be attributed to noisy behavior. Using a boundedly rational equi-

librium approach, we estimate the relative importance of efficiency concerns relative to

noise. Using data from a voluntary contribution mechanism experiment with heteroge-

neous endowments and asymmetric information, we estimate a quantal response equilib-

rium extension of a model in which subjects have preference for group efficiency. Under

the hypothesis of a homogeneous population most of the over-contribution seems to be

explained by noisy behavior. A different picture emerges when we introduce cross-subject

heterogeneity in concerns for group efficiency. In this case, a majority of the subjects

makes contributions that are compatible with the hypothesis of preference for (group)

efficiency. A formal likelihood-ratio test strongly rejects the models not allowing for noise

in contributions and homogeneous subjects for the more general QRE extension with

heterogeneous preferences for (group) efficiency coupled with noise in subjects’ behavior.



Chapter 2

Information and Strategic Voting1

2.1 Introduction

Since its introduction in ancient Greece, democracy has always been associated with ’gov-

ernment by the people’. A widespread view is that the democratic decision process must

honor the desire of the majority (Goldfinger 2004)2. Voting is the tool most often used

for this purpose. The underlying assumption is that voting correctly aggregates individ-

ual preferences. In most democratic countries, we vote at almost every level of social

interaction: at faculty meetings; professional organizations; shareholder gatherings; and

in national referenda or elections3. A sufficient condition for correct aggregation of pref-

erences is that every voter casts a vote for her most preferred alternative4. Of course,

not everyone does so. For one thing, many people abstain from voting (especially in

large scale elections). If abstention is correlated with preferences, the preferences repre-

sented by the votes cast no longer mirror those of the electorate (Großer & Schram 2010).

For example, Lijphart (1997) argues that low turnout in U.S. elections yields significant

underrepresentation of the interests of ‘less well-to-do citizens’. Moreover, voters may

strategically vote for an alternative that is not ranked highest in their preference ordering

(Farquharson 1969). The reason is that any election is not only a manifestation of individ-

ual preferences, but also a multi-person decision process (Downs 1957, Riker 1982a, Blais

& Nadeau 1996). In such a strategic interaction a voter may be more interested in opti-

1This chapter is based on Tyszler & Schram (2011).
2These ideas are apparent, for example, in the Merriam-Webster online dictionary

(http://www.merriam-webster.com/dictionary/democracy), where ‘democracy’ is defined as: 1 a:
government by the people; especially : rule of the majority b: a government in which the supreme power
is vested in the people and exercised by them directly or indirectly through a system of representation
usually involving periodically held free elections.

3Many families even vote on important issues like naming a baby. In fact, patents have been issued
to protect procedures for making family decisions (e.g. Wartko 2007).

4We do not mean to claim that a “correct aggregation of preferences” in itself maximizes social welfare.
It is easy to come up with social welfare definitions that for some distributions of preferences would require
choosing an alternative that does not have the most sincere votes. Our goal in this chapter is not to
derive social welfare conclusions, however.

5
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mizing the outcome than in stating her own preference5.

When considering voting as a multi-person decision process it can be analyzed as a

strategic game in which distinct strategies might lead to different outcomes and equilibria

can be computed. It has long been recognized that strategic voting may be an equilibrium

strategy in committees (Austen-Smith & Banks 1996), legislatures (Riker 1982a) and even

in large electorates (Fey 1997, Palfrey 1989). Of course, strategic voting equilibria may

involve highly complex computations that go beyond the capabilities of most voters.

Behaviorally, therefore, voters may rely on simple voting strategies such as always voting

sincerely for the most preferred alternative. In addition, some people may object morally

to voting strategically (Lehtinen 2007). In the end, the question whether or not voters

vote strategically is an empirical one.

Two examples illustrate situations when strategic voting may occur. First, if the

most preferred option does not stand a chance, a voter may vote for her second ranked

option in an attempt to avoid even worse outcomes. Such behavior is consistent, for

example, with Duverger’s law6. Strategic voting may occur, also, if there is a Condorcet

loser7 supported by a minority while a majority is divided between two other alternatives.

In this case, sincere voting would give most votes to the minority preferred alternative

(Forsythe et al. 1993, Myatt & Fisher 2002, Gerber, Morton & Rietz 1998). The majority

can avoid a victory by the Condorcet loser by coordinating on one alternative. This

requires strategic voting by the supporters of one of the two majority alternatives8. Our

goal is to better understand the occurrence of such strategic voting. We will do so in a

combined theoretical and experimental study.

Our study of strategic voting will not include situations with a Condorcet loser, how-

ever. Instead, we are interested in a specific environment where we focus on situations

where there are Condorcet cycles. In our environment, each of three alternatives (denoted

by A, B, and C) has a similar a priori chance of winning the election and each voter faces

an a priori symmetric strategic problem. A cycle occurs because sincere voting can lead

to any of the alternatives winning if they are voted on sequentially in pairwise votes.

Such situations are considered to be widespread (Kurrild-Klitgaard 2001). For example,

Neufeld, Hausman & Rapoport (1994) present an example of cyclical preferences (and

cyclical voting) in the 1925 U.S. Senate. Similarly, Gross (1979) presents an example of

5Such behavior is typically referred to as ‘strategic voting’ (Riker 1982a), or ‘tactical voting’ (Galbraith
& Rae 1989). In this chapter we will use the term ‘strategic voting’. We will refer to voting for one’s
most preferred option as ‘sincere voting’.

6Duverger’s law predicts that in a plurality vote the votes will converge to two candidates, mainly due
to the psychological phenomenon of the ’wasted vote’. Voters supporting a candidate with low perceived
chances of winning are assumed likely to move their vote to the more preferred option of the leading two
(e.g. Fey 1997, Palfrey 1989, Riker 1982b).

7A Condorcet loser is an alternative that would lose any pairwise vote against any other alternative.
8Experimental evidence shows that in the absence of coordination devices (such as polls, shared history,

previous elections, or ballot position) the Condorcet loser wins a significant proportion of the elections
(Forsythe et al. 1993, Forsythe et al. 1996). For an overview see Palfrey (2006).
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cyclical preferences in the 1975 session of the Iowa senate and argues that cyclical voting

was finally broken by some senators voting strategically.

An important difficulty in empirically assessing the existence of strategic voting is the

fact that it requires knowledge of the voters’ preference orderings over the alternatives9.

One may try to overcome this by eliciting preferences using survey questions (Blais &

Nadeau 1996, Blais et al. 2001, Cain 1978, Myatt & Fisher 2002). Such measurement

is subject to noise and strategic reporting, however, both effects which would cloud the

analysis. More generally, while analyses using observational data from the field allow

one to study the occurrence of strategic voting per se, they do not really allow for a

systematic study of its causes and consequences. For this purpose, a controlled laboratory

environment is much better suited. Controlled experiments yield suitable conditions to

observe behavior with preference orderings clearly defined and known to the experimenter,

allowing one to directly observe whether or not a vote is sincere. They also allow for

controlled information and direct comparative statics analyses by studying changes in

voting when altering one characteristic of the environment at a time.

This is why we use laboratory experiments for our empirical analysis of strategic

voting. Before doing so, we will first model the situation as a strategic game and analyze

this theoretically10. In particular, we will derive Quantal Response Equilibria (QRE)

and use these to formulate behavioral predictions11. QRE have been show to accurately

predict voter behavior before (e.g. Goeree & Holt 2005, Großer & Schram 2010, Levine

& Palfrey 2007). QRE has the intuitive advantage that it allows for boundedly rational

behavior while at the same time assuming that the error people make declines as the

stakes become larger. We will derive such equilibria for the environment we study and

show how they predict strategic behavior for voting in groups of various sizes.

The QRE predictions for one specific group size are subsequently tested using our

experimental data. Laboratory control will also allow us to measure the impact of changes

in the environment on the decision whether or not to vote strategically. Specifically, we

are interested in two circumstances that may affect this decision. First, we will study

9For (indirect) empirical evidence of strategic voting in legislatures, see Clinton & Meirowitz (2004).
For large electorates Cain (1978) and Myatt & Fisher (2002) provide empirical evidence from the UK
and Blais & Nadeau (1996) and Blais et al. (2001) from Canada.

10Voting studies usually focus on either turnout or candidate choice. With the U.S. and most European
countries having voluntary voting, much of the literature considers models adapted to this reality (Bendor,
Diermeier & Ting 2003, Feddersen & Sandroni 2006, Goeree & Holt 2005, Palfrey 2006). In a strategic
setting, the turnout decision is often modeled as a participation game (Palfrey & Rosenthal 1983, Palfrey
& Rosenthal 1985), where each voter supports either of the two candidates and decides whether or not
to cast a vote. In this setting, voting strategically is a dominated strategy. Therefore a voter decides
between ‘abstaining’ and ‘participating and voting sincerely’. As a consequence participation games
naturally focus on voter turnout, in particular on the so-called ‘voter paradox’ (Schram & Sonnemans
1996a, 1996b).

11Quantal response equilibrium (QRE) is a solution concept for games developed by McKelvey &
Palfrey (1995). QRE is a generalization of Nash equilibrium that allows for errors in decision making
(i.e., boundedly rational behavior). Errors are modeled such that decisions that yield higher expected
payoffs are made more frequently than less lucrative decisions.
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how the relative value attributed to the second preferred option affects voters’ decisions.

This is important, because, intuitively, voters are more likely to vote strategically when

there is little to lose by having their second option chosen. We can test this directly by

comparing elections where the value attributed to the second option winning is close to

that of the most preferred alternative to elections where a larger difference between first

and second option exists.

Second, we will measure the impact of information about others’ preferences by com-

paring elections that are identical in all aspects but one, i.c., the fact that these prefer-

ences are known in one case and not in the other. This is important, because whether

or not voters vote strategically may depend on how much they know about other voters’

preferences. Opinion polls serve to provide such information, which may help voters to

coordinate on an alternative and win the election12. Voluntary preference revelation in

polls may be strategic, however. In order to isolate the effect of information, we therefore

opt for a situation in which an opinion poll truthfully reveals the electorate’s preferences

(as in Großer & Schram 2010). Perfect information about the other voters’ preferences

will in some of our treatments be made available before the election13.

With this information, the decision problem faced by each voter may be even more

complex than without. This is because without information all voters face the same a

priori situation if every preference ordering is equally likely. Assume for the case with

information that supporters of the alternative with the largest support (we call this the

‘majoritarian alternative’) vote sincerely but comprise less than 50% of the electorate.

Which voters should then vote strategically? On the one hand, one may think that

the supporters of the alternative with the lowest level of support have an incentive to

vote strategically to increase their chances. On the other hand, voters for whom the

majoritarian alternative is second best may decide to support this to ensure at least this

second-best. Whether or not they do so may depend on the relative value they attribute

to this option. We will address these issues theoretically and behaviorally in this chapter.

When preferences are not revealed by polls, all voters face the same situation. The

QRE prediction is then that all voters have the same probability of voting strategically.

For committees, the predicted probability of strategic voting is confirmed by our data.

With information about the other voters’ preferences, the QRE probability of voting

strategically depends on the number of others supporting the same alternative and this

12An interesting alternative approach would be to consider sequential elections like the U.S. primaries.
Then, information about others’ preferences may be obtained from previous elections. For example,
Morton & Williams (1999) and Morton & Williams (2001) use this to study information asymmetries
regarding candidates’ identities.

13This kind of information can be seen as a ‘noiseless’ version of an early opinion poll, reflecting more
the actual preferences than the intended voting behavior. Early opinion polls are not necessarily a good
predictor of the actual election outcome. Opinion polls closer to the election tend to capture more
strategic behavior and aim basically at predicting the election outcome. For more, see Brown & Chappell
(1999), Erikson & Wlezien (1999), Gelman & King (1993) and McKelvey & Ordeshook (1986).
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alternative’s rank (in terms of support) within the electorate. It also depends on the

relative value attributed to the second most preferred alternative. The experimental

results are again in line with the QRE predictions. Two important conclusions for the

scenario with information are that (i) a higher frequency of strategic voting is observed,

the higher is the relative utility of a voter’s second most preferred option; (ii) there is

coordination on the victory of the majoritarian alternative.

The remainder of the chapter is organized as follows: Section 2.2 presents the model

and theoretical analysis, including equilibrium predictions for various sizes of the voting

body. The experimental design is introduced in section 2.3. Section 2.4 presents and

analyzes the results and section 2.5 presents concluding remarks.

2.2 The Model

Each of N voters must choose from three alternatives, A, B and C. Each voter i =

1, . . . , N has a strict preference ordering over these alternatives and will be required to

cast exactly one vote. Plurality rule determines the winner, with ties broken by an

equal probability random draw. The assumption of mandatory voting allows us to focus

on the voting decision without needing to correct for the interaction with the turnout

decision. Moreover, the mandatory rule makes strategic voting more salient, since voters

are obliged to decide. Mandatory voting exists in many committees and legislators (Nitzan

& Procaccia 1986). For national elections, only a minority of countries have mandatory

voting (Gratschew 2001), though it is still prevalent in certain regions, like Latin America.

Voters are assumed to maximize (expected) utility, where a voter’s utility is deter-

mined by the rank of the elected alternative in her preference ordering. If her preferred,

intermediate or least preferred alternative is elected she receives ub, um or ul respectively.

Without loss of generality we normalize by setting ub = 10 and ul = 1. Then, each voter’s

preferences are characterized by um, the utility attributed to the intermediate option.

Finally, we assume that utility is independent of individuals and options, i.e., um is the

same for every voter14. Hence, only the ordering of the three options distinguishes voters

from one another.

We further assume that before an election all voters’ preferences are determined ran-

domly, independently of previous preferences and of other voter’s draws. The own pref-

erences are revealed to the voter by nature before the election. The extent of information

about other’s preferences is a variable in the model. The setting can be either unin-

formed, in which case voters (aside from their own preference ordering) know only the

prior probability distribution of preferences, or informed, in which case they know the

ex-post realized distribution of preferences for the election concerned. This variable is

14The model in chapter 3 allows um to vary across voters. The results confirm the conclusions drawn
here.
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meant to capture the possible publication of (noiseless) pre-election polls, as described in

the introductory section.

An electorate is, therefore, characterized by the number of voters, the distribution

of preferences, um, and the extent of pre-election information. We define sincere voting

as a vote for the most preferred option. A strategic vote is defined as a vote for the

second-ranked alternative in the preference ordering (as in Blais & Nadeau 1996, Blais

et al. 2001, Cain 1978). The third option, voting for the least preferred option, will only be

considered as noisy behavior, because it is a dominated strategy: there is no circumstance

under which this could serve the purpose of expected utility maximization.

Because we are most interested in strategic voting caused by the environment and not

so much in specific characteristics of the distinct options, we will focus on a game in which

every voter has an a priori symmetric problem regardless of his or her preference order-

ing. We therefore restrict the possible preferences to {(A,B,C) ; (B,C,A); (C,A,B)}, in

which the listed order represents the preference ordering. Preferences are independently

and randomly drawn from this set with equal probability for each voter. These preferences

will typically form a Condorcet cycle, potentially giving rise to strategic behavior. More-

over, there are no Condorcet losers in our setup. We define NABC as the number of voters

with preference ordering (A,B,C) (i.e., u(A) = 10; u(B) = um; u(C) = 1), and similarly

NBCA and NCAB. Note that by construction NABC + NBCA + NCAB = N . Finally, we

denote the election outcome by a vector v ≡ (vA, vB, vC) such that vA + vB + vC = N ,

where vk denotes the number of votes for option k.

2.2.1 Equilibrium Analysis

Typically, multiple Nash equilibria exist in voting games. Take, for example, a situation

in which N = 3K (K ≥ 3) and each preference ordering is equally represented (K voters

each) while there is complete information. Then, all situations are Nash equilibria in

which voters in exactly two groups vote sincerely and the voters in the remaining group

all vote strategically. The election outcome would be, for example, v = (0, 2K,K) and

since no voter is pivotal, no one can benefit from deviating. Another Nash equilibrium

is where only one group votes sincerely, with the other two voting strategically. Again,

nobody is pivotal. Sincere voting by all may also be an equilibrium. Such voting behavior

leads to an expected payoff of (ub+um+ul)/3 = (11+um)/3. If there are equal numbers

of voters for each preference ordering each voter is pivotal, however. Voting strategically

will therefore tip the balance to the own second preferred option and yield payoff um. As

long as um ≤ (11+um)/3, everyone voting sincerely is a Nash Equilibrium15. To tackle the

15It is also possible to find equilibria in which members of the same group act differently. Take the same
example with K even and K ≥ 6. Assume two groups voting sincerely. If the remaining group has half
of its members voting sincerely and the remaining voting for their second most preferred alternative the
voting outcome could be v = (K,K/2, 3K/2). Once again nobody is pivotal and this is an equilibrium.
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multiple equilibria problem one can employ an equilibrium selection device. We will show

below, that the equilibrium approach adopted here has as a spinoff that it constitutes

such a refinement in the sense that it selects specific Nash equilibria as a special case.

For a variety of political choice problems, a so-called Quantal Response Equilibrium

(QRE; McKelvey & Palfrey 1995) has been shown to be a better predictor of individual

choices than Nash equilibrium (Goeree & Holt 2005). For example, Levine & Palfrey

(2007) show that it can account for the (seemingly irrational) high turnout rates in large

scale national elections, where Nash predicts unrealistically low turnout. To find the QRE

for our environment, we start by considering the expected utility derived from voting for

distinct options. Consider, for example, voter i with preference ordering (A,B,C). The

expected payoff from voting for option A, denoted by ue
A, depends on what other voters

do. It is a function of the probabilities with which other voters (with the same or other

preferences) vote for the three options. Similarly, the expected utility from voting for B

and C, ue
B and ue

C , depend on these probabilities. Nash equilibrium analysis assumes that

i will vote for the alternative that gives her the highest expected utility, i.e., she gives the

best response to others’ voting probabilities.

In contrast, a QRE analysis allows for the possibility that i may make an error in

deciding what to vote for. One way to allow for error is by adding a stochastic term to

the expected utility functions, yielding expected utilities ue
A+µεA, u

e
B+µεB and ue

C+µεC

for options A, B, and C, respectively. In these terms, µ ≥ 0 is an error parameter and

the ε terms are i.i.d. realizations of random variables. This parameterization is general

enough to capture different sources of noise, as for example, distractions, perception biases,

miscalculations or limited computational capability (Goeree & Holt 2005).

A voter will still vote for the option with the highest expected utility but this is

now a stochastic event. For example, she will vote for A if ue
A + µεA > ue

B + µεB and

ue
A + µεA > ue

C + µεC or

εB − εA <
ue
A − ue

B

µ
and εC − εA <

ue
A − ue

C

µ
(2.1)

Specification of the distribution functions of εA, εB, εC yields the probability that i will

vote for option A (and similarly for B or C). Assuming that the ε’s follow the extreme

value type 1 distribution, the (multinomial) probability that i will vote for option j, pij,

is given by:

pij =
exp

[

ue
j/µ
]

∑

l=A,B,C exp [ue
l /µ]

, j = A,B,C (2.2)

Next, recall that the probabilities of other voters choosing A, B, or C enter the expected

utility terms in the right hand side of (2.2). A full specification for all voters then equates

a vector of (3N) voting probabilities on the left hand side to a vector of functions of the
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same probabilities on the right hand side. A QRE (more specifically, a ‘multinomial’ logit

equilibrium, MLE) is defined as vector of probabilities that when entered on the right

hand side yields itself on the left hand side.

In our framework, the MLE will depend on µ, um, NABC , NBCA, and NCAB, as well

as on the fact whether or not the latter three numbers are known to the voters. To

understand the role of the error parameter µ, note that

lim
µ↓0

pij =

{

0 , if ue
j < maxk{u

e
k}

1 , if ue
j = maxk{u

e
k} and ue

l < ue
j , l 6= j

(2.3)

(and limµ↓0 p
i
j is 1/K if K options (K = 2, 3) yield equal maximum expected utility).

It follows directly from (2.3) that as noise diminishes to zero, the option with the

highest expected utility is chosen, i.e., the MLE converges to a Nash equilibrium (see

McKelvey & Palfrey 1995). Similarly,

lim
µ→∞

pij =
1

3
, j = A,B,C (2.4)

which shows that behavior converges to pure randomization as noise increases to infinity.

For any positive and finite value of µ it is possible to compute MLE. We call the

collection of MLE and correspondent µ values the ‘Multinomial Logit Correspondence’

(MLC). Except for the limit case where µ approaches infinity, there need not be a unique

MLE. It is possible, however, to identify a unique branch of the MLC that starts from

the limit at µ = ∞ and continuously converges to a unique Nash Equilibrium as µ ↓ 0

(McKelvey & Palfrey 1995, Theorem 3, item 3). This is called the ‘Principal Branch’ and

the corresponding Nash Equilibrium the ‘limiting Multinomial Logit Equilibrium’ of the

game16.

Using the Quantal Response model with the multinomial logit specification has sev-

eral advantages: (i) it provides a refinement selecting precisely one of the multiple Nash

equilibria (i.e., the limiting MLE); (ii) it takes bounded rationality seriously by intro-

ducing noise in the individual choice problem; (iii) the principal branch has the intuitive

characteristic that players of the same type play symmetric strategies; (iv) in line with

intuition, for all finite µ the MLE probability of choosing an option is increasing in the

expected payoff differences with other options. The expected payoff difference will vary

with the extent of information and the realized distribution17 but it only includes situa-

tions where the voter’s choice makes a difference, since for every non-pivotal situation the

payoff difference will be 0.

This last point can be illustrated with an example. As can be easily seen, the right

16Except for very special cases, the principal branch needs to be computed numerically. In order to
trace it we use the Homotopy Approach as outlined by Turocy(2005, 2010).

17See appendix 2.A for details of the computations.
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hand side of equation (2.2) can be rewritten in terms of expected payoff differences, taking

voting sincerely as the reference strategy. For example, for a voter with preference ordering

(A,B,C), we write:

piA = 1

1+exp[(ue
B
−ue

A)/µ]+exp[(ue
C
−ue

A)/µ]

piB =
exp[(ue

B−ue
A)/µ]

1+exp[(ue
B
−ue

A)/µ]+exp[(ue
C
−ue

A)/µ]

piC =
exp[(ue

C−ue
A)/µ]

1+exp[(ue
B
−ue

A)/µ]+exp[(ue
C
−ue

A)/µ]

(2.5)

The expected utility difference of voting for option j instead of k, ue
j − ue

k, is a weighted

sum of the utility differences between voting for j or k for all possible combinations of

votes by other voters (denote by −i): ue
j − ue

k =
∑

−i P−i(u
−i
j − u−i

k ), where P−i denotes

the probability that a particular configuration of other voters’ choices occurs and u−i
j (u−i

k )

gives the expected utility obtained from choosing j(k) in situation −i. Though there are

an extreme number of situations −i, for most of them i’s vote will not affect the outcome.

In those situations, u−i
j = u−i

k so they do not add to the expected utility difference.

Therefore, in (2.5) the voter takes into account only the relevant pivotal situations. An

important consequence is that the probabilities in (2.5) converge to 1/3 as the electorate

becomes infinitely large. The intuition is that for infinitely large electorates it no longer

matters what any single voter does, and random noise dominates the voter’s choice. We

will further discuss this, below. For more details see appendix 2.A.

Uninformed Setting

Consider first the situation without information about other voters’ preferences. The

voter knows only the prior distribution of probabilities, the electorate size, the value

of the intermediate option and her own preference. Knowing her own preference she

can update the probability distribution using Bayes’ rule and use this to calculate the

probability of being pivotal given others’ strategies. Subsequently, she can compute her

expected payoff differences between voting sincerely, strategically or for the least preferred

alternative.

This rather complicated computation is easiest understood by an example. Consider

the case in which N = 12. For a given voter, the most likely distributions among the other

voters are (3, 4, 4), (4, 3, 4) and (4, 4, 3), where the first number indicates the number of

other voters with the same preference, and the other two the number in the remaining

groups. If she believes that all others are voting sincerely this voter considers herself to

be pivotal in all three situations (in the first she can create a tie, in the latter two she

can break a tie). In the first situation her sincere vote would create a three-way tie and
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voting strategically would give the victory to her second most preferred candidate. Voting

sincerely may be profitable, depending on the value of the intermediate option18 . For the

other two situations voting sincerely is always a best response, since the voter would be

decisive in favor of her most preferred candidate. Considering only these three situations

voting sincerely would likely be a best response. In fact, considering all pivotal situations

with their respective probabilities it can be shown that voting sincerely is more profitable

than voting strategically. In fact, all players voting sincerely constitutes a Bayesian-Nash

Equilibrium, regardless of the intermediate preference parameter um.

This Bayesian Nash equilibrium is the limiting MLE of the game of incomplete in-

formation. Figure 2.1 shows the corresponding Multinomial Logit Correspondences for

three sizes of the voting body: N = 12, 99, and 999, 99919. These are intended to be

representative for committees, legislatures, and electorates, respectively. We consider two

values for the intermediate option: high (um = 8) and low (um = 3).

Note that for µ ↓ 0, the probability of sincere voting converges to 1 for all N . Hence,

for the case of incomplete information (no polls) the limiting MLE is the Bayesian Nash

equilibrium without strategic voting, irrespective of N and um. At the other extreme,

when noise dominates behavior (µ → ∞), the vote becomes a random choice and voting

sincerely, strategically or for the dominated option each occur with probability 1/3. For

the intermediate cases where rationality is somewhat bounded (µ ∈ (0,∞)), the MLE

probabilities of voting depend on the size of the voting body and on the value attributed

to the intermediate option. Previous estimates of µ using data from voting experiments

yield values between 0.4 and 0.820. We will therefore focus some of our discussion on this

range of µ-values.

Consider the small (committee size) voting body where N = 12 shown in panel 2.1(a).

Here the probabilities of voting for the distinct options strongly depend on both µ and

um. First note that it takes a high value of µ for voting for the dominated action (not

shown in the graph) to be likely. For situations where random noise does not dominate

behavior (µ < 1) the probability of voting for the third option is less than 10% and the

choice is basically between voting sincerely or strategically21. For most levels of noise,

the equilibrium level of strategic voting strongly depends on the value attributed to the

18In this particular situation, voting sincerely will be strictly profitable if (ub + um + ul)/3 > um ⇔
um < 5.5, where we use the normalization ub = 10 and ul = 1. Therefore if the intermediate option is low
enough, voting sincerely and creating a tie is the best response. If it is high enough, voting strategically
is the best response.

19We chose N = 99(999, 999) for legislature (electorate) sized voting bodies in order to allow for the
possibility of an equal split of preferences.

20Goeree & Holt (2005) use data on the participation game reported by Schram & Sonnemans(1996a,
1996b) and find a maximum likelihood estimate of 0.8 for early rounds and 0.4 for late rounds. Tys-
zler (2008) reports an ML estimate of 0.55 using Brazilian data from a pilot experiment similar to the
experiment reported in this chapter.

21For um = 8, for example, when µ = 1, the MLE probability of voting sincerely is 0.56 and of voting
strategically it is 0.36. Hence, the probability of voting for the dominated option is 0.08.
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Figure 2.1: Multinomial Logit Correspondences for Uninformed Voters
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(a) N = 12
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(b) N = 99
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(c) N = 999, 999
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(d) N = 999, 999

Notes. Lines show the principal branch of the MLC for high (um = 8) and low
(um = 3) values of the intermediate option. In panels (a), (b), and (c), the size of
the voting body (N) is 12, 99, and 999, 999, respectively. Panel (d) zooms in on the
large electorate case for µ ∈ [0, 1].
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second preferred option, um. For um = 8, the probability of voting strategically exceeds

0.25 for a wide range of µ-values. The intuition is that although the limiting (Bayesian

Nash) equilibrium is to vote sincerely, one does not lose too much by choosing the second-

best. Therefore, an ‘error’ to the best response is not very costly and more likely to occur

in the MLE. Focusing on µ-values between 0.4 and 0.8 we observe that the equilibrium

probability of a strategic vote is more than three times as high for a high intermediate

utility than for um = 3. For um = 8 the model predicts that approximately 30% of the

voters will vote strategically for these µ-values.

For legislature-size voting bodies (panel 2.1(b)) similar results are obtained, though

the MLE probability of choosing the dominated alternative increases to approximately

0.2 for µ = 1. Once again, the probability of voting strategically depends strongly on the

intermediate utility. For µ between 0.4 and 0.8 this probability is more or less stable

around 0.36 when um = 8 and increases from approximately 0.19 to 0.28 for um =

3. Hence, the equilibrium predicts substantial strategic voting, even in legislature-size

groups.

Finally, panels 2.1(c) and (d) show the multinomial logit correspondences for the

probability of voting strategically or sincerely in large electorates (approximately 1 million

voters). Here, the probability of being pivotal is so small that the noise term dominates

the voters’ decisions. Even for low values of µ, the probability of voting for any of the

three options is close to 1/3. Only for values of µ < 0.1 can we distinguish between

probabilities for the distinct options. It is important to note at this stage that it is not

our goal to explain strategic voting in large electorates with this model. One could easily

adapt the model and arrive at non-random equilibrium probabilities of sincere voting22.

In the current setup, we conclude that in large electorates significant effects of our model

parameters on the probability of strategic voting are only observed for very low levels of

noise. In the following analyses we will therefore focus only on committee and legislature

size voting bodies23.

Informed Setting

Consider next the game with full information. Start with an example with equal share,

which can serve as a comparison to the a priori expected situation for uninformed voters in

figure 2.1. Figure 2.2 plots the principal branch of the MLC for small ((NABC ,NBCA,NCAB)

= (4, 4, 4)) and medium sized ((NABC ,NBCA,NCAB)=(33, 33, 33)) voting bodies. In these

22For example, there is no need to assume that error is equally likely for all options. Intuitively, it
would seem that the utility gained from the dominated alternative winning is much less prone to noise
than the utility of having the most favored alternative win. Similarly, there is no reason why noise in
small voting bodies would have the same distribution as in large electorates. Finally, noise need not be
the same across voters. Adapting the model in any of these ways could lead to results that differ from
those presented here.

23There is also a practical reason for doing so. Many of the equilibria that follow cannot be computed
for very large N .
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cases all voters’ circumstances are again perfectly symmetric. In comparison to the pre-

vious case, however, information about others’ preferences removes the uncertainty.

Figure 2.2: Multinomial Logit Correspondences for Informed Voters
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(a) N = 12
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(b) N = 99

Notes. Lines show the principal branch of the MLC for high (um = 8) and low
(um = 3) values of the intermediate option. In panel (a) (NABC , NBCA, NCAB) =
(4, 4, 4) and in panel (b) (NABC , NBCA, NCAB) = (33, 33, 33).

Note that in both cases, the Nash equilibrium of sincere voting is still the limiting

MLE when the intermediate option is relatively unattractive (um = 3). For um = 8,

the probability of strategic voting converges as µ ↓ 0 to 0.12 for N = 12 and to 0.02

for N = 99, however. In this case, the MLE therefore converges to mixed strategy

Nash equilibria with (small) positive probabilities of voting strategically. Otherwise, the

results are quite similar to the uninformed case. For the small committee (N = 12), the

probabilities of voting for the dominated option are small for µ < 1 and large differences

in strategic voting are predicted between um = 8 and um = 3 when µ ∈ [0.4, 0.8]. The

medium sized legislatures (N = 99) are also very comparable. In the informed case, for

µ-values between 0.4 and 0.8 the MLE probability of a strategic vote is approximately

0.38 when um = 8 and increases from close to 0 to 0.26 for um = 3.

Of course, the equal split case is just one of the many distributions of preferences that

may be realized (and revealed). In cases where the revealed distribution is unequal, one

may expect patterns very different from the uninformed case of figure 2.1. In appendix 2.D

we present the MLC graphs for all possible realizations in the small committee case

(N = 12). Appendix 2.E provides a table with the Nash equilibria selected by the

limiting MLE for each realization. Figure 2.3 presents the weighted average of these MLCs,

where the weights are given by the probabilities that specific realizations of the preference

distribution will occur24. Therefore, the equilibria in figure 2.3 may be considered to

24The graph for N = 99 cannot be derived due to computational limitations related to the large number
of possible preference configurations. The N = 12 case is interesting because it represents the case used
in our laboratory experiments.



18 CHAPTER 2. INFORMATION AND STRATEGIC VOTING

represent average behavior across multiple committee votes with complete information.

Figure 2.3: Average Multinomial Logit Correspondences for Informed Committees
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(a) N = 12

Notes. Lines show the weighted average of the principal branches of the MLCs
for high (um = 8) and low (um = 3) values of the intermediate option. The
average is across all possible combinations of preference orderings, weighted by the
probabilities with which they occur.

Note that the average of the limiting Nash equilibria across preference configurations

is not to vote sincerely. The limiting MLE predicts a weighted average of 73%/76% sincere

voting and 24%/22% strategic voting for low and high intermediate value, respectively.

Starting with very small µ, the roles are reversed: the MLE predicts more strategic voting

when the intermediate value is high. Large differences in strategic voting are predicted

between um = 8 and um = 3 when µ ∈ [0.4, 0.8]].

In order to further structure the analysis, a few definitions are useful:

Definition 2.1 The Majoritarian Set is the set of alternatives with the highest number

of votes if all voters vote sincerely.

Definition 2.2 The Majoritarian Candidate is the (set of) alternative(s) with the

highest number of votes if voting is restricted to the Majoritarian set and all voters vote

sincerely.

Note that if the Majoritarian Set is singleton it equals the Majoritarian Candidate.

If it contains two elements (i.e., two options receive equal sincere support, the third re-

ceives less) than the Majoritarian Candidate is the option from the Majoritarian Set

that gives highest utility to the supporters of the third option. The Majoritarian Can-

didate is unique, except for the case when all preferences are equally represented, e.g.,

(NABC , NBCA, NCAB) = (4, 4, 4).

For any distribution of preferences we now first classify voters based on the rank of

their most preferred candidate.
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Definition 2.3 The Rank-Type of a voter is given by:

Rank 1st: Voter whose most preferred candidate is the Majoritarian Candidate.

Rank 2nd: Voter whose most preferred candidate is second in the (sincere) polls.

Rank 3rd: Voter whose most preferred candidate is third in the (sincere) polls.

By ‘sincere polls’ we mean the ranking that occurs if all voters vote sincerely25. Du-

verger’s law suggests that the Rank 3rd voters will be the ones most likely to vote strate-

gically. However, the incentive to do so will depend on the position of the Majoritarian

Candidate in their preference ordering. For example, consider (NABC ,NBCA,NCAB)=

(5, 4, 3). The Majoritarian Candidate is A and the voters with preference ordering CAB

are Rank 3rd. If voters with preference ABC vote sincerely, the Rank 3rd voters have no

reason to vote strategically because their least preferred candidate will probably not win

anyway. In contrast, the Rank 2nd voters (with preference BCA) may vote strategically

in an attempt at a majority coalition with the Rank 3rd. Instead of the Rank-Type, the

probability of strategic voting may therefore be determined by the benefits that the Ma-

joritarian candidate, the a priori likely winner, gives to other voters than Rank 1st. We

therefore define:

Definition 2.4 The Incentive-Type of a voter is given by:

(Majoritarian) Supporter: Voter with the Majoritarian Candidate as the most pre-

ferred alternative.

(Majoritarian) Compromiser: Voter with the Majoritarian Candidate as the second

most preferred alternative.

(Majoritarian) Opposer: Voter with the Majoritarian Candidate as the least preferred

alternative.

Note that the Rank 1st and Supporters are by construction the same group. On the

other hand Rank 2nd (Rank 3rd) can be either Opposers (Compromisers) or Compromisers

(Opposers). We can then identify four combination of Rank-Types and Incentive-Types

other than Rank 1st. Figure 2.4 plots the weighted average of the Principal Branch of the

MLC for these 4 sets26.

First note that different types play distinct strategies. In the Nash equilibrium (as

µ ↓ 0) Opposers tend to vote strategically. When ranked 3rd with a low intermediate

value, the Nash equilibrium probability is highest (almost 0.85). Irrespective of rank and

intermediate value, Opposers vote more strategically than Compromisers in this limiting

25We deal with ties as follows. In case all three preference orderings are equally likely, all voters are
ranked 1st. If the Majoritarian Set consists of two elements, supporters of the Majoritarian Candidate
are ranked 1st, supporters of the other candidate in the set are ranked 2nd and the remaining voters
are ranked 3rd. If the Majoritarian Set is singleton and the two other preference orderings have equal
support, all voters not supporting the Majoritarian Candidate are ranked 2nd.

26Separate graphs for each unique situation are available upon request.
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Figure 2.4: Strategic Voting by Voter Types
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Notes. Lines show the weighted average of the principal branches of the MLCs,
distinguishing between high (um = 8) and low (um = 3) values of the intermediate
option in combination with a voter’s Incentive-Type. Rank 2nd voters are shown
in panel (a) and Rank 3rd voters in panel (b). Only the equilibrium probabilities
of voting strategically are shown. The average is across all possible combinations
of preference orderings, weighted by the probabilities with which they occur. Cases
where groups are tied for Rank 2nd are not included in the graph (cf. fn 25).

MLE27. When there is noise, in particular when µ ∈ [0.4, 0.8], Rank 3rd voters vote mostly

strategically in the MLE28. The Incentive-Type matters as well, however. When um = 3,

Rank 3rd voters are more likely to vote strategically if they are Opposers than if they are

Compromisers. The reverse holds for um = 8.

The latter result is in line with intuition. When they are Compromisers, Rank 3rd vot-

ers second choice is the Majoritarian Candidate. A strategic vote is likely to be successful

because supporters of this candidate rarely vote strategically. For the high importance of

the intermediate option, the benefits of a strategic vote are relatively high. When they

are Compromisers, Rank 3rd voters are therefore likely to vote strategically. When they

are Opposers, a strategic vote is an attempt to collaborate with the Rank 2nd voters,

who themselves are Compromisers. The attraction of a strategic vote is diminished by

the fact that the voters it supports are themselves inclined to vote strategically for the

Majoritarian Candidate, decreasing the probability of success.

With a low importance of the intermediate option, the interpretation is more complex.

First, note that in this case Rank 3rd voters vote less strategically anyway. When Rank

2nd voters are Compromisers, the appeal for a strategic vote is lower than when the

importance of the intermediate option is high. Therefore, in equilibrium, they settle less

for a compromise, which creates a chance for the Rank 3rd voters (Opposers) to vote

27Not shown in the figure is that in the selected Nash equilibrium, supporters have relatively low
probabilities of voting strategically (between 0.05 and 0.17).

28The exception is the group of Rank 3rd Compromisers facing low intermediate value. The MLE for
this group is approximately 0.3 for these µ-values.
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strategically by supporting the option most preferred by the Rank 2nd voters. When

Rank 3rd voters are Compromisers, Rank 2nd voters are Opposers. A strategic vote by the

latter means voting for the option most preferred by the Rank 3rd voters. The incentive

for Rank 3rd voters to compromise in this situation is low, especially when together with

Rank 2nd voters they have a strong majority over the Supporters. This reasoning implies

an increased probability of a strategic vote by Rank 2nd voters (Opposers) and a decreased

probability for Rank 3rd voters (Compromisers).

2.2.2 Behavioral Predictions

The experiments to be described below study strategic voting in committee-size voting

bodies. Based on µ ∈ [0.4, 0.8], the analysis of the Principal Branch of the MLC yields

the following behavioral predictions for N = 12:

1. Without information, the probability of strategic voting is increasing in the impor-

tance of the intermediate option (figure 2.1(a)).

2. With full information the probability of strategic voting is increasing in the impor-

tance of the intermediate option (figure 2.3).

3. When the value of the intermediate option is low, there will be more strategic voting

with information than without (figure 2.1(a) vs. figure 2.3)

4. With full information Rank 3rd voters vote more strategically (on average) than

other Rank-Types (figure 2.4).

5. With full information and a low value for the intermediate option Rank 3rd voters are

more likely to vote strategically if they are Opposers than if they are Compromisers

(figure 2.4(b)).

6. With full information and low value for the intermediate option Rank 2nd voters are

more likely to vote strategically if they are Opposers than if they are Compromisers

(figure 2.4(a)).

7. With full information and low value for the intermediate option, Opposers are more

likely to vote strategically than Compromisers (follows from 5 and 6).

8. With full information and high value for the intermediate option Rank 3rd voters are

more likely to vote strategically if they are Compromisers than if they are Opposers

(figure 2.4(b)).

9. With full information and high value for the intermediate option Rank 2nd voters are

more likely to vote strategically if they are Compromisers than if they are Opposers

(figure 2.4(a)).
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10. With full information and high value for the intermediate option, Compromisers are

more likely to vote strategically than Opposers (follows from 8 and 9).

Our experimental data will allow us to test these MLE predictions. In turn, this will

provide an indication of the ability of the MLE to predict strategic voting, which will

allow us to better assess its predictions for larger voting bodies.

2.3 Experimental Design

Twelve sessions were run at the CREED laboratory at the University of Amsterdam,

during November and December 2008. 288 student subjects participated, allowing for 24

independent electorates. Each session lasted about one and a half hours. In addition to

a show-up fee of e7, subjects were paid e0.05 per experimental point. Average earnings

were e20.46, including the show-up fee. The experiment was computerized using z-

tree (Fischbacher 2007). Instructions can be found in appendix 2.B. The experimental

design aims at studying the impact on voting behavior of the relative importance of

the intermediate option and the extent of information. A full 2x2 combinatorial design

therefore requires four treatments. All variations were made across subjects.

The electorate is fixed during a session and consists of 12 voters. Each electorate faces

40 independent elections. In every election, there are three possible preference orderings,

{(A,B,C) ; (B,C,A); (C,A,B)}, which are assigned with equal probability to each sub-

ject. There is a new draw before every election. Draws are independent across subjects

and elections. Every individual is informed about his or her own preferences before each

election. All this is common knowledge. Every experimental electorate experienced the

same realization of the random draws (cf. Appendix 2.C), enabling a perfect comparison

across electorates.

In every election each subject is required to cast one vote for either A, B or C.

Plurality rule determines the winner, with ties broken by equal probability random draw.

Subjects are paid in each round according to the rank of the winner in their own preference

ordering. If the winner is the highest ranked option a subject is paid 10 points and for

the lowest ranked 1 point. The value of the intermediate option is constant for a given

electorate and is set to be either 3 or 8 according to the treatment. In the informed

treatments, participants know the aggregate induced preferences of all other voters in the

electorate in each round, before casting their vote. Specifically, they are told for each of

the three preference orderings how many other voters where appointed to it. After each

election, the aggregate voting outcome is shown to all subjects. Table 2.1 summarizes the

design.

For each cell, we have observations from six electorates. In addition, in August 2007,
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Table 2.1: Experimental Design

Information

Intermediate
option

Low Importance (um = 3), Uninformed Low Importance (um = 3), Informed
High Importance (um = 8), Uninformed High Importance (um = 8), Informed

two pilot sessions were run at Fundação Getúlio Vargas, São Paulo, Brazil29. We used

data from this pilot to obtain an out-of-sample estimate of the MLE parameter µ, for

which we found µ = 0.55. Using the analysis of section 2.2, this provides us with specific

MLE predictions for our experimental data.

2.4 Results

We start with a general overview of voters’ choices and election outcomes in section 2.4.1.

Then, we study in more detail the occurrence of strategic voting across treatments in 2.4.2

and choices by distinct types in 2.4.3. In section 2.4.4 we summarize our findings. Unless

indicated otherwise, throughout this section our statistical tests will be non-parametric

using average numbers per electorate as units of observation.

2.4.1 General Overview

For a first impression of the data, table 2.2 shows for each treatment the distribution of

votes across options. Because the labels A, B, and C have no real content, we aggregate

votes for most preferred, intermediate, and least preferred option.

Table 2.2: Vote Distribution
Information

Uninformed Informed

Intermediate
option

um = 3 1: 0.936 2: 0.049 3: 0.015 1: 0.806 2: 0.169 3: 0.025
um = 8 1: 0.798 2: 0.192 3: 0.010 1: 0.740 2: 0.245 3: 0.015

Notes. Numbers give the fractions of voters in the treatment denoted by the com-

bination of column and row that voted for, respectively, the (1:) most, (2:) inter-

mediate and (3:) least preferred options.

A first thing to note is that we very rarely see subjects voting for the dominated,

least preferred option. Second, strategic voting (voting for the intermediate option) is

highest (almost 25%) when the intermediate value is high and subjects are informed

29Two differences with the experiments described here is that the electorate size in the pilot was 15
voters and that the variation in information was made within subjects. Two electorates participated in
the pilot.
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about the preference distribution30. A Kruskal-Wallis test shows that both the fraction

of sincere voting and the fraction of strategic voting differ significantly across the four

treatments (for sincere voting: χ2 = 18.12, p < 0.01, N = 24; for strategic voting:

χ2 = 17.49, p < 0.01, N = 24). Pairwise comparisons will follow below. This shows

that the combination of information and the value attributed to a voter’s second-best

candidate significantly affect the decision whether or not to vote strategically. We will

analyze the determinants of strategic voting in more details, below.

Before doing so, we consider the election outcome. In particular, figure 2.5 shows,

across treatments, the fraction of elections where the winner was in the Majoritarian

Set or was the Majoritarian Candidate31. The figure shows that without information

both the Majoritarian Set and the Majoritarian Candidate are better predictors of the

election outcome when the intermediate value is low. This is in line with intuition because

behavioral prediction 1 is that less strategic voting is to be expected when um = 3 which

in turn will improve the chances of the Majoritarian Candidate. Moreover, information

leads to strong coordination around the Majoritarian Candidate, which wins over 93% of

the elections.

Figure 2.5: Majoritarian Set and Majoritarian Candidate
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Notes. Bars show for each treatment the fraction of election outcomes that are,
respectively in the Majoritarian Set or equal to the Majoritarian Candidate.

30Moreover, strategic behavior is not concentrated in a few subjects. A between subjects heterogeneity
analysis shows very low variability (the standard deviation is smaller than 0.03), indicating that aggregate
average behavior is a good indicator of individual behavior.

31In case of ties (where a winner was randomly chosen), we did the following. For the Majoritarian
Set, if one of the tied options was not in the set and the other was, we counted this as a 0.5 success.
For the Majoritarian Candidate we counted the winner as 0.5 in case we observed a tie with one other
candidate and 0.33 in case of a three-way tie.
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2.4.2 Strategic Voting

For each treatment figure 2.6 shows the fraction of strategic votes across rounds. It also

includes the MLE predictions based on the value for estimated with the pilot data (cf.

section 2.3). A first, general, impression from the figure is that the MLE predictions for

low intermediate values fare quite well. For both the uninformed and the informed cases,

the data are close to the prediction. For high intermediate values, the observations appear

to be somewhat lower than predicted.

Comparing across treatments, we observe more strategic voting when the intermediate

value is high than when it is low. The difference is statistically significant for both

informed and uninformed voters (in both cases, Mann-Whitney (MW ) rank-sum tests:

Z = −2.882, p < 0.01, N = 12). This is in support of behavioral predictions 1 and 2 of

section 2.2.2. In short, even though the observed extent of strategic voting when um = 8

is somewhat lower than predicted by MLE, the comparative static prediction that it is

higher than for um=3 does find (strong) support in our data.

Figure 2.6: Experimental Data and Predictions
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(b) Uninformed

Notes. Lines show the 3-period moving average of the fraction of strategic votes
in the uninformed (panel (a)) and informed (panel (b)) sessions. Dashed (solid)
lines refer to low (high) intermediate values. Light lines show the 3-period moving
average MLE predictions. Note that in the informed case (panel (a)) the MLE
prediction in a round depends on the realized distribution of preferences.

A comparison of panels 2.6(a) and (b) shows whether information affects strategic

voting. For low intermediate value, information is predicted to boost strategic voting

(cf. behavioral prediction 3). More specifically, MLE predicts the average fraction of

strategic votes to be 0.06 and 0.16, respectively, for uninformed and informed voters.

We observe fractions equal to 0.05 when voters are uninformed and 0.17 when they are

informed (cf. table 2.2). In support of behavioral prediction 3, the observed increase is

statistically significant (MW , Z = −2.882, p < 0.01, N = 12). For high intermediate

values, we observe on average 0.19 and 0.25 of the voters doing so for the uninformed and
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informed cases, respectively, where 0.31 is predicted for both cases. This difference is not

statistically significant (MW , Z = −1.761, p = 0.09, N = 12).

2.4.3 Voter Types

Next, we consider the variation of strategic behavior across voter types (i.e., Rank-Types

and Incentive-Types) distinguished in section 2.2.1. Figure 2.7 shows this for the treat-

ment with information (without information, voters do not know their own type, of

course). We clearly observe that Rank 3rd voters are most likely to vote strategically.

In fact, they vote more often strategically than sincerely. In contrast, Rank 1st voters

basically never vote strategically and Rank 2nd voters vote strategically often, but less

than half of the time.

Figure 2.7: Strategic Voting and Voter Types
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Notes. Bars show for the informed treatment the fraction of votes that were strate-
gic. Voter types are distinguished along the horizontal axis and the intermediate
value treatments by the color of the bar.

When the intermediate value is low, the difference between strategic voting of Rank

3rd types and Rank 2nd types is statistically significant (Wilcoxon (W ) signed-rank tests:

Rank 3rd Opposers vs. Rank 2nd Opposers and Rank 3rd Compromisers vs. Rank 2nd

Compromisers both have Z = −2.201, p = 0.03; N = 6). Moreover, both Rank 3rd and

Rank 2nd types vote strategically significantly more often than Supporters do (in both

cases: W , Z = −2.201, p = 0.03; N = 6). The exact same results are obtained for the

treatment with high intermediate value32. These results provide strong support for the

fourth behavioral prediction that Rank 3rd voters are most likely to vote strategically.

The fifth and sixth behavioral predictions relate to the case with low intermediate value

and predict that, respectively, Rank 3rd and Rank 2nd voters will vote more strategically

32The reason why the test statistic always has the same value is that in all tests, the ranks are unanimous
across the 6 electorates for any comparison. 6 out of 6 positive ranks gives Z = 2.201 and p = 0.028 in
the Wilcoxon test.
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if they are Opposers than if they are Compromisers. Because in two out of six electorates

we observe Rank 3rd Compromisers voting more strategically than Rank 3rd Opposers,

we cannot support behavioral prediction 5 (W , Z = −0.314, p = 0.75, N = 6). For

the same comparison with Rank 2nd voters, we observe only one electorate with the right

sign, though this is not enough to create a statistically significant test result in the wrong

direction (W , Z = −1.572, p = 0.12, N = 6). While the Incentive-Type does not appear

to have an effect when considered in interaction with the Rank-Type, it may when viewed

in isolation. Behavioral prediction 7 is that Opposers will vote more strategically than

Compromisers for low intermediate value. We observe the opposite, however: less strategic

voting by Opposers (0.29) than by Compromisers (0.44). The difference is statistically

significant (W , Z = −1.992, p = 0.05, N = 6), a clear rejection of prediction 7. This is no

surprise, since behavioral prediction 7 is a direct consequence of behavioral predictions 5

and 6 which were not supported by our data.

Next, the eighth and ninth predictions are that for high intermediate value, respec-

tively, Rank 3rd and Rank 2nd voters will vote more strategically when they are Compro-

misers than when they are Opposers. In both cases, the prediction is supported in five out

of six electorates. For Rank 3rd voters, this is not enough to render statistical significance

(W , Z = −1.153, p = 0.25, N = 6). For Rank 2nd voters, the difference is statistically

significant, however (W , Z = −1.992, p = 0.05, N = 6). Finally, behavioral prediction

10 is that Compromisers will vote more strategically than Opposers for high intermediate

value. This is indeed observed in our data, where the fraction of strategic votes is 0.63 and

0.38, respectively. The difference is statistically significant (W , Z = −2.201, p = 0.03,

N = 6), in support of the prediction.

All of the previous tests have been univariate and based on average results per elec-

torate. To increase the power of the tests we can consider the data as deriving from a

panel where every participant votes in 40 elections. We do so by conducting a probit

regression explaining the individual choice to vote at a particular election, with random

effects at the electorate level. Table 2.3 presents the estimated marginal effects. We have

added a variable indicating the period number (divided by 10) to see if any learning is

taking place (which there is not). We also added a dummy variable indicating elections

where one of the options was supported by an absolute majority, because in this case

strategic voting may simply be seen as futile. This was the case in 27.5% of the elections.

The results show that the probability of voting strategically is 3.5 percentage points lower

in these rounds, when the intermediate value is high (the effect for low value is statistically

insignificant). Other factors remain important, however.

The results also show that, irrespective of the intermediate value, Rank 2nd and Rank

3rd voters are both more likely to vote strategically than Supporters (the category ab-

sorbed in the constant term), and that Rank 3rd voters are most likely to vote strategically.

This confirms the results from our univariate analyses. In fact, Rank 3rd voters have a
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Table 2.3: Strategic Voting

Intermediate Value

Low (um = 3) High (um = 8)

Constant (coefficient) -2.677** -1.947**
Period/10 0.006 0.003
Simple Majority 0.013 -0.035*
Compromiser 0.148 0.306**
Opposer 0.079 0.207**
Rank 2nd 0.207** 0.247**
Rank 3rd 0.542** 0.567**
Rank 2nd x Opposer 0.002 -0.056
Rank 3rd x Opposer 0.059 0.019

test Rank 2nd = Rank 3rd χ2 = 53.5 (p < 0.001)** χ2 = 48.8 (p < 0.001)**
test Compromiser=Opposer χ2 = 0.34 (p = 0.559) χ2 = 0.74 (p = 0.390)
test Rank 2nd: Compromiser=Opposer χ2 = 8.53 (p = 0.004)** χ2 = 32.9 (p < 0.001)**
test Rank 3rd: Compromiser=Opposer χ2 = 0.220 (p = 0.641) χ2 = 1.78 (p = 0.182)

Notes. The table presents the results of a random effects probit regression model

where the dependent variable is a dummy indicating whether or not voter i in

electorate j voted strategically in election t. Formally, it gives the marginal ef-

fects derived from the regression model Prijt = Φ(Xij
t β + µj) where Prijt gives the

probability that i of j votes strategically in t. Φ denotes the cumulative normal

distribution and X is the vector of independent variables described in the first col-

umn of the table. µj is a (white noise) electorate-specific error that corrects for

the dependencies across individual decision in the same group. The independent

variable ‘Simple Majority’ is a dummy variable indicating situations where one of

the preference orderings had an absolute majority of at least 7. The independent

variables with an ‘x’ between variables indicate interaction terms. To avoid the

dummy trap, the variable indicating Rank 1st voters (i.e., Supporters) has been

left out of the regression. The tests depicted in the last two rows test equality of

the estimated coefficients. Our results are not sensitive to the choice of quadrature

points; when varying these points all differences are smaller than 10−8.

*(**) denotes statistical significance at the 5% (1%)-level.
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54-57%-points higher probability of voting strategically than Supporters. The effect of

Incentive-Type is lower. With low intermediate value it does not matter statistically

whether one is Supporter, Compromiser, or Opposer. When um = 8, both Compromisers

and Opposers vote strategically more often than Supporters do, but the difference between

the two is statistically insignificant. Compromisers have a 31%-point higher probability

of voting strategically than Supporters do.

The results for the interaction between Rank-Type and Incentive-Type, by and large,

again support the conclusions from the univariate analyses. One difference is that for

um = 8, the difference between Rank-2nd Compromisers and Opposers is now statistically

significant. Note that this effect has the opposite sign than that predicted by Behavioral

Prediction 6, however.

2.4.4 Summarizing the Results

In general, the Quantal Response model predicts behavior in the experimental setting

quite well. Data support the behavioral predictions at the aggregate level as well as

the comparative statics for our treatments (which vary information and intermediate

value). In particular, we observe that (i) with and without information, the probability

of strategic voting is increasing in the importance of the intermediate option; (ii) with

low intermediate value, there is more strategic voting with information than without; (iii)

there is no statistically significant effect of information when the intermediate value is

high.

When considering behavior disaggregated per type of voter, the predictive power of

the MLE decreases. Our data do support the prediction that (iv) with full information

Rank 3rd voters are more likely to vote strategically than Rank 2nd voters (and both more

often vote strategically than Rank 1st do). Moreover, we observe that (v) Compromisers

vote more strategically than Opposers and both more than Supporters, MLE predicts this

comparative statics only for high intermediate value. MLE does predict specific patterns

for combinations of voter ranks and voter types (Behavioral Predictions 5-10) but we find

only limited support for these detailed predictions.

2.5 Concluding remarks

We have studied a voting environment characterized by the regular occurrence of Con-

dorcet cycles in preferences. Voters are faced with the decision of voting sincerely or

strategically. Voters know their own preference, but may or may not have information

about the distribution of preferences across the electorate. When this information is avail-

able, certain characteristics of this distribution (such as the rank of the support for one’s

most preferred candidate or the relative position of the plurality-preferred candidate in
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one’s preference ordering) may become important elements in determining what to vote

for. The way such factors affect the probability of voting strategically is captured quite

well by the predictions derived by adding bounded rationality to a standard utilitarian

voting model and deriving the Multinomial Logit Equilibrium (MLE).

Our goal has been to establish whether or not people vote strategically, and what

factors affect the probability of doing so. For this purpose we excluded one of the obvious

candidates for strategic voting, i.e., situations with a Condorcet loser. Instead, we have

created an environment in which options are a priori symmetric and where Condorcet

cycles are likely to occur. In this environment, one that is regularly observed in the

field, a strategic vote aims at securing one’s second-preferred option as opposed to trying

to have the most-preferred option win. Our boundedly-rational equilibrium model (the

Quantal Response Equilibrium) allowed us to derive theoretical predictions on strategic

voting. In this way, the equilibrium analysis provides an important tool for understanding

the strategic vote. In the end, whether or not voters vote strategically is an empirical

question, however. For this, our experiments have proved to be important. Laboratory

control has allowed us to provide precise answers to this question. We know exactly when

a subject in the experiment votes strategically and when she does not. By varying model

parameters one at a time, we have been able to trace the causality between changes in

these parameters and the vote. This has allowed us to establish that voters vote more

strategically when the relative value of the second-preferred option increases but that

knowing the distribution of preferences makes strategic voting more likely if this relative

value is low.

Laboratory control has also allowed us to study in detail who votes strategically.

We find strong evidence for the (intuitive) MLE prediction that voters who prefer the

candidate with the largest support (the ’Majoritarian Candidate’) will sincerely vote for

this candidate. For strategic voting by other voters, there are two characteristics of

their preferences that may play a role. First, it may matter whether a voter has the

Majoritarian Candidate as a second or third preferred option. In the former case, she

may decide to vote strategically in an attempt to help the supporters of this candidate to

obtain a majority. Second, it may matter how a voter’s most preferred candidate ranks

in a poll where everyone votes sincerely. If this rank is lowest in the polls, the voter may

vote strategically believing that her most preferred candidate does not stand a chance.

Our data show that the second argument is more important than the first. Though

a voter’s personal ranking of the Majoritarian Candidate does affect the probability of

voting strategically, the ranking of one’s most preferred candidate in the electorate is

more important. Compared to a supporter of the Majoritarian Candidate, a supporter

of the lowest ranked candidate has a more than 50%-point higher probability of voting

strategically.

Of course, a downside of using laboratory experiments is that we were forced to re-
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strict the analysis to committee-size voting bodies. The confirmation of the main MLE-

predictions for committees does give some confidence in their predictions for larger voting

bodies, however (see Levine & Palfrey 2007 for a similar argument with respect to voter

turnout experiments). Moreover, there is ample empirical evidence (reviewed in section 2.1

and footnote 9) that substantial strategic voting takes place even at national elections.

Hence, the question is not whether strategic voting takes place, but what the causes and

effects of strategic voting are. Our design and results pertain to this question.

In the introduction to this study, we argued that a sufficient condition for correct

aggregation of preferences is that every voter casts a vote for her most preferred alter-

native. If this occurs, the winner is in the set of Majoritarian Candidates 100% of the

time. In our experiment, we observe this 72-88% of the time with uninformed voters and

93-96% of the time when voters know each others’ preferences (cf. figure 2.5). From our

laboratory results, we therefore conclude that opinion polls revealing the distribution of

preferences are sufficient for voting to correctly aggregate preferences in this way33. With

such opinion polls, the plurality’s desire is usually honored, even when some voters vote

strategically. We conclude that in both our theory and experiments information works as

a coordination device around the victory of the Majoritarian Candidate. Summarizing our

answer to the main research question, information impacts voting behavior by increasing

strategic behavior in some situations, differentiating voting patterns across types, and

promoting a higher chance of victory for the Majoritarian Candidate.

33Of course, if this is the case, it may create an incentive to strategically misreport preferences in a
poll. This is a topic that can easily be studied in future experiments.
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Appendix 2.A Pivotal Probabilities and Asymptotics

In this appendix we show how the probabilities of voting for various options depends on

the probabilities of being pivotal in various situations and how this yields the conclusion

that these probabilities converge to 1/3 as the size of the electorate increases to infinity.

The (multinomial) probability that a voter i with preference ordering (A,B,C) will

vote for option j = A,B,C, is denoted by pij , and given by equation (2.5), which we

summarize by

pij =
exp

[(

ue
j − ue

A

)

/µ
]

1 + exp [(ue
B − ue

A) /µ] + exp [(ue
C − ue

A) /µ]
, j = A,B,C (2.6)

Recall that the expected utility difference of voting for j instead of k, ue
j − ue

k is a

weighted sum of the utility differences between voting for j or k for all possible combina-

tions of votes by other voters (−i). For example:

ue
A − ue

B =
∑

−i

P−i(u
−i
A − u−i

B ) (2.7)

where P−i denotes the probability that a particular configuration of other voters’ choices

occurs and u−i
j (u−i

k ) gives the utility obtained from choosing j(k). A configuration of

other voters’ choices depends on the configuration of their preferences and on their choices

conditional on their preferences.

There are

(

N + 1

2

)

possible preference configurations for other voters. Each will

take the form (N − 1ABC , N − 1BCA, N − 1CAB), and will occur with (multinomial)

probability:

P(N−1ABC ,N−1BCA,N−1CAB) =
(N − 1)!

(N − 1ABC)! (N − 1BCA)! (N − 1CAB)!

(

1

3

)(N−1)

(2.8)

In each of these, the probabilities of various configurations of the others’ votes depends

on their strategies, i.e., the probabilities with which they vote for A, B, or C. These

then determine the probabilities that i will be pivotal. For all non-pivotal situations

u−i
A = u−i

B = u−i
C . It follows directly from (2.7) that only pivotal probabilities are relevant

in determining the expected utility differences in (2.7).

To illustrate, consider the configuration of other voters preferences (N−1, 0, 0), i.e., all

other voters have preference ordering (A,B,C), which occurs with probability P(N−1,0,0) =

(1/3)N−1. For simplicity, consider only quasi-symmetric strategies34. One of the pivotal

situations faced by a voter with preference (A,B,C) is a tie between A and B. This

34Quasi-symmetric strategies are strategies that are equal for all players with the same preferences and
information and facing the same environment (e.g. Palfrey & Rosenthal 1983).
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occurs with probability:

PA=B|(N−1,0,0) =

⌊N−1

2
⌋

∑

i=⌈N−1

3
⌉

(N − 1)!

i!i!(N − 1− 2i)!

(

p
(A,B,C)
A

)i (

p
(A,B,C)
B

)i (

p
(A,B,C)
C

)(N−1−2i)

(2.9)

where PA=B|(N−1,0,0) denotes the probability that a tie occurs between A and B conditional

on the distribution of others’ preferences being (N − 1,0,0), and ⌈x⌉ (⌊x⌋) indicates the

rounding up (down) of x. Note that the sum is restrained to consider only situations

where C receives fewer votes than A and B or a three-way tie, i.e., a vote for A is decisive

in favor of A while a vote for B is decisive in favor of B.

One can derive pivotal probabilities as in (2.9) for all configurations of voter preferences

and strategies and substitute them for P−i in (2.7) (whilst neglecting all P−i for non-pivotal

situations). Note that asN increases each pivotal probability as in (2.9) converges to 0. As

a consequence, the difference in expected utility in (2.7) converges to 0 and the probability

of voting for any specific option in (2.6) converges to 1/3.
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Appendix 2.B Experimental Instructions

In this appendix we provide a transcript of the instructions for the treatment with high

intermediate value and full information. The paragraph denoted in italics was omitted in

the treatment without information. Note that there were 24 subjects (thus, 2 independent

electorates) in the laboratory in any given session.

Welcome

Welcome to this experiment in decision making. Please read these instructions carefully. They

will explain the situations you will be facing and the decisions you will be asked to make.

In this experiment you will earn money, which will be paid to you privately at the end of the

session. Your earnings will depend on your decisions as well as on the decisions of other partic-

ipants in today’s experiment.

Your earnings in the experiment will be in experimental “points”. At the end of the experiment,

each experimental point will be exchanged for euros at a rate of e0.05 per point. For example,

if you earn 200 points, your earnings will be e10. In addition, you have already received e7 for

showing up on time.

Rounds and Decisions

In this experiment, you will play various rounds. The total number of rounds will not be re-

vealed, however. In each round, you will be asked to make exactly one decision.

Your decision in any round consists in voting for one of the options: A, B or C. The electorate

consists of 12 people whose identities will not be revealed. This electorate will be kept fixed

during the whole experiment. Each member of the electorate will have the same three options

to vote from.

The option elected will be the one receiving the highest number of votes (out of 12). In case of

a tie, one of the options with the highest number of votes will be randomly selected with equal

chance.

Your Preference Ordering

In each round you will be assigned a preference ordering which will determine your earnings

according to the winner of the vote.

Your preference ordering, and the preference ordering of your colleagues, can be one of the fol-
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lowing:

A B C

B C A

C A B

In case the elected option is the option listed first you will receive 10 points;

In case the elected option is the option listed second you will receive 8 points;

In case the elected option is the option listed last you will receive 1 point.

In each round, each of the 3 preference orderings will be attributed to each person indepen-

dently with equal chance. Therefore, your preference ordering will often change from one round

to another. Before you cast your vote, you will be informed of your preference ordering for that

round. We advise that at the start of every round you take a moment to check this preference

ordering.

In addition, at the start of every round, you will be informed how many participants in your

electorate have been attributed to each of the three preference orderings. For example, you may

hear that 5 voters have preference ordering A B C, 3 voters have B C A and 4 voters have C A

B. In addition, you will also know your own preference ordering for the round, of course.

Trial Round

Before we start with the actual experiment, there will be one trial round at the start of the

experiment. This trial round proceeds in exactly the same way as the rounds in the experiment

itself, but it will have no consequences for actual earnings.
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Appendix 2.C Realizations of the Random Draws

Table 2.4 shows the realizations of the random draws for the preference distributions for the 40

elections. The same realizations were used in all electorates.

Table 2.4: Realized Preference Distributions
Election ABC BCA CAB Majoritarian Set Majoritarian Candidate

1 4 5 3 B B
2 1 4 7 C C
3 3 5 4 B B
4 3 4 5 C C
5 2 6 4 B B
6 7 2 3 A A
7 6 3 3 A A
8 4 5 3 B B
9 3 6 3 B B
10 1 7 4 B B
11 5 1 6 C C
12 6 4 2 A A
13 4 3 5 C C
14 3 3 6 C C
15 2 9 1 B B
16 4 2 6 C C
17 7 3 2 A A
18 2 4 6 C C
19 4 1 7 C C
20 3 1 8 C C
21 4 4 4 ABC ABC
22 5 5 2 AB A
23 2 5 5 BC B
24 4 4 4 ABC ABC
25 3 4 5 C C
26 4 5 3 B B
27 4 3 5 C C
28 2 6 4 B B
29 5 4 3 A A
30 4 3 5 C C
31 2 4 6 C C
32 8 1 3 A A
33 2 7 3 B B
34 2 6 4 B B
35 3 5 4 B B
36 5 5 2 AB A
37 10 2 0 A A
38 5 1 6 C C
39 2 2 8 C C
40 5 5 2 AB A

Notes. This table shows for each election how many voter had preference ABC, BCA
and CAB. Majoritarian Set and Majoritarian Candidate are indicated according to
definitions 2.1 and 2.2, respectively.
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Appendix 2.D MLC for each unique situation

In this appendix we present graphs of the Principal Branch of the Multinomial Logit

Correspondence (MLC) for N = 12 and µ ∈ [0, 10]. We present all the 31 unique dis-

tributions regarding quasi-symmetric strategies35. In some cases, the principal branch

contains “backward bending” portions, i.e., the branch does not always moves monotoni-

cally w.r.t. to µ. This leads to multiple equilibria. In order to select one of the equilibria

in these cases36 we applied a “first-pass criteria”.37 In the “first-pass” criteria we select

the first equilibrium computed on any given µ when tracing the correspondence from

µ = ∞ toward µ = 0. The intuitive reasoning is that if any learning process applies, it is

more reasonable to assume that it moves from more to less noisy behavior then the other

way around.

The graphs also show average behavior per experimental electorate, plotted over µ =

0.55, the value used for deriving predictions.

Figure 2.8: Principal Branch of the MLC
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35Consider the distributions: (5, 4, 3) and (3, 4, 5). In both cases, the players from the group with 5
voters have as second most preferred option the most preferred option of players from the group with 4
voters. Similarly these voters have as their second most preferred option the most preferred option of
players from the group with 3 voters, who, in turn, have as their second most preferred option the most
preferred option of the players from the group with 5 voters. Therefore, both distribution have identical
MLC when comparing groups by size.

36Selection of one equilibrium per distribution is necessary for weighted average computations.
37Full graphs are available upon request.
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Figure 2.8: Principal Branch of the MLC (cont.)
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Figure 2.8: Principal Branch of the MLC (cont.)
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Figure 2.8: Principal Branch of the MLC (cont.)
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Figure 2.8: Principal Branch of the MLC (cont.)
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Figure 2.8: Principal Branch of the MLC (cont.)
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Appendix 2.E Limiting MLC for each unique situa-

tion

This appendix presents the limiting MLC (µ = 10−6) for each unique situation for the

informed setting (cf. fn 35).

Table 2.5: Limiting MLC, N = 12

Sincere Strategic Third Option

Group 1 Group 2 Group 3 um = 3 um = 8 um = 3 um = 8 um = 3 um = 8

4 4 4 1 0.8767 0 0.1233 0 0
5 3 4 0.671 0.8295 0.3158 0.1705 0.0132 0
5 4 3 0.5865 0.7289 0.3994 0.2711 0.0141 0
5 5 2 0.7572 0.6293 0.2316 0.3707 0.0111 0
6 1 5 0.9167 0.9167 0.0833 0.0833 0 0
6 2 4 0.8333 0.8333 0.1667 0.1667 0 0
6 3 3 0.75 0.75 0.25 0.25 0 0
6 4 2 0.6667 0.6667 0.3333 0.3333 0 0
6 5 1 0.5833 0.5833 0.4167 0.4167 0 0
6 6 0 1 1 0 0 0 0
7 0 5 0.7222 0.7222 0.1389 0.1389 0.1389 0.1389
7 1 4 0.7222 0.7222 0.1389 0.1389 0.1389 0.1389
7 2 3 0.7222 0.7222 0.1389 0.1389 0.1389 0.1389
7 3 2 0.7222 0.7222 0.1389 0.1389 0.1389 0.1389
7 4 1 0.7222 0.7222 0.1389 0.1389 0.1389 0.1389
7 5 0 0.7222 0.7222 0.1389 0.1389 0.1389 0.1389
8 0 4 0.778 0.6708 0.1111 0.3098 0.1109 0
8 1 3 0.778 0.8058 0.1111 0.1724 0.1109 0.0218
8 2 2 0.778 0.7807 0.111 0.1351 0.1109 0.0506
8 3 1 0.7781 0.801 0.111 0.1241 0.1109 0.075
8 4 0 0.7781 0.781 0.111 0.1097 0.1109 0.1093
9 0 3 0.8348 0.7907 0.0836 0.2087 0.0816 0.0007
9 1 2 0.8353 0.8266 0.0832 0.1537 0.0815 0.0197
9 2 1 0.8357 0.8555 0.0829 0.1019 0.0814 0.0426
9 3 0 0.8359 0.8497 0.0827 0.0778 0.0813 0.0725
10 0 2 0.8861 0.8349 0.0587 0.1602 0.0551 0.0049
10 1 1 0.8871 0.8922 0.0579 0.087 0.055 0.0208
10 2 0 0.8877 0.9031 0.0574 0.053 0.0549 0.044
11 0 1 0.9293 0.9127 0.037 0.0788 0.0338 0.0085
11 1 0 0.9305 0.939 0.0359 0.0348 0.0337 0.0262
12 0 0 0.9651 0.9605 0.0179 0.023 0.017 0.0165

Notes. This table shows for each possible unique realization of the preference dis-

tribution the average probability of voting sincerely, strategically or for the third

option, conditional on the value of the intermediate option. These values are com-

puted using a tracing procedure (Turocy 2005, 2010) and reporting the outcome

when µ = 10−6.





Chapter 3

Strategic Voting and Heterogeneous

Preferences

3.1 Introduction

Since we observe voting at all levels of society, such as national elections, parliament

decisions, committees and boards, the (possible) occurrence of strategic voting may have

far-fetching consequences for many aspects of our daily lives. Understanding this phe-

nomenon is intrinsically connected to understanding how democratic societies make de-

cisions. The occurrence of strategic voting and its interaction with information has been

studied theoretically, empirically and experimentally (e.g. Forsythe et al. 1993, Forsythe

et al. 1996, Morton & Williams 1999, Myerson & Weber 1993) in various settings and

considering different voting body sizes.

Strategic voting will likely be affected by the distribution of preferences across voters.

In this chapter, we focus on the importance of preference heterogeneity. Heterogeneity in

preferences has been shown to be important in explaining political and economic behavior

concerning social preferences (e.g. Erlei 2008, Fischbacher & Gaechter 2006) , risk and time

(e.g. Andersen et al. 2010), perception of national economic conditions (e.g. Duch, Palmer

& Anderson 2000) and electoral choices (e.g. Rivers 1988). The interaction between

strategic voting and preference heterogeneity has received less attention and is the topic

of this chapter.

The model used here builds on chapter 2, where we theoretically and experimentally

investigate voting behavior in a setting characterized by plurality rule and mandatory

voting. The model and experimental design used there focuses on two variables: (i) the

amount of pre-election information and (ii) the intensity of preferences - measured by the

relative benefit of a voter’s best option compared to her second best option. Throughout

that previous analysis we assumed preference homogeneity, i.e., in a given electorate, all

voters have the same intensity of preferences, and, therefore, only the preference ordering

45
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distinguishes voters. It is plausible, however, that in a more general setting voters will

also vary in preference intensity. Relaxing the assumption of preference homogeneity may

lead to different results. For example, we previously showed a positive correlation of

strategic voting with the relative benefit of one’s second best option, when comparing

across homogeneous electorates. However, once voters in the same electorate can have

distinct intensities of preferences this may change. As an illustration, consider a voter

who cares little about her second option and would be less likely to cast a strategic vote

in the homogeneous model. With heterogeneous preferences she might decide to vote

strategically if she believes (or is informed) that there are other voters in the population

with similar preference ordering but with higher value attributed to their second best

option. The intuition behind such reasoning is that the attractiveness of a strategic vote

is directly connected to its expected utility. Its expected utility, in turn, depends on the

beliefs about others voting for a similar option. If other voters consider this option more

attractive, the expected utility of choosing this option will increase even for a voter with

low intensity of preferences. The current study theoretically and experimentally addresses

exactly this type of question.

With homogeneous preferences, our theoretical results supported by experimental data

reveal evidence of strategic voting, with its extent depending on the available information,

the relative importance given to one’s second best candidate, the benefit that a voter

would receive from the leading candidate on the polls and the position of one’s first best

candidate in a poll. Strategic voting increases as the importance of one’s second best

option increases and voters whose candidate placed third (last) in a poll are more likely

to vote strategically. It is possible, however, that such results will not carry over to an

environment with heterogeneous preferences. This is the first question we will pursue.

In particular we investigate the impact of heterogeneity within and across information

settings. We will show both theoretically and experimentally that heterogeneity does

not change the comparative statics across groups while keeping the information setting

constant. Specifically, voters with high value for their second best option vote more

strategically than voters with a low value, and voters who support the 3rd placed candidate

in a poll are always more likely to cast a strategic vote. When checking for the effect of

heterogeneity across information settings, results do not change on average but do change

when sub-groups are considered. Some of the predicted theoretical changes, however,

are not in line with the experimental data. For example, supporters of the 2nd placed

candidate in a poll with a high value for their second best option are expected to vote

more strategically under heterogeneous preferences than with homogeneous preferences.

This is not observed in the data. As a general result, heterogeneity seems to decrease

the level of strategic voting in our experiment. A possible explanation is that when

the complexity of the environment increases, voters are more likely to replace rather

complicated strategies by more simple heuristics, such as sincere voting. This is in line,
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e.g., with Conlisk (1996) and Schwenk (1984).

It is important to notice that information in this context contains, in fact, two compo-

nents: (i) the aggregate distribution of voters with respect to the preference ordering and

(ii) the intensity of preferences within each group. Under homogeneous preferences (ii) is

known when (i) is. Expanding the original model to allow for heterogeneous preferences

makes it possible to inform voters about the aggregate distribution of preference ordering

(i) without giving information on the intensity of preferences (ii). Therefore a second

relevant question is asked, namely which piece of information drives voting behavior: in-

formation on the aggregate distribution of preferences or information on the intensity

of preferences. This question is also addressed here. We observe, both theoretically

and experimentally that comparative static results are robust to preference heterogeneity.

Moreover, information about the aggregate distribution of preferences seems to be the

element that explains the observed differences across treatments in voting behavior.

This chapter is structured as follows: the next section presents the model, its the-

oretical analysis and derives testable behavioral predictions. Section 3.3 introduces the

experimental design and procedures and is followed by the Results section. Section 3.5

then concludes, summarizing the main findings.

3.2 The Model

We follow the general specification as in chapter 2. Each voter i = 1, . . . , N has a strict

preference ordering over alternatives A,B,C and is required to cast exactly one vote for an

alternative. Voters are assumed to maximize (expected) utility, which is determined by

the elected alternative. Plurality rule determines the winner, with ties broken by an equal

probability random draw. The utility of each voter is set according to the rank of the

elected alternative. If her preferred, intermediate or least preferred alternative is elected

she receives ub, um or ul respectively. Normalizing ub and ul, each voter’s preferences are

characterized by um, the utility attributed to the intermediate option.

Before each election, all voters’ preferences and value of um are determined randomly,

independently across voters and voting periods. While the own preference ordering and

um value are revealed to the voter by nature at the beginning of each period, the ex-

tent of information about the electorate’s preferences and um values are also variables

in the model. An electorate is, therefore, characterized by the number of voters, proba-

bility distributions of preference orderings and um values and the amount of pre-election

information.

Because we are not interested in specific characteristics of the distinct options, we

again focus on a game in which every voter has an a priori symmetric problem regardless

of her preference ordering. We therefore restrict the possible preferences to {(A,B,C) ;

(B,C,A); (C,A,B)}, in which the listed order represents the preference ordering. Pref-
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erence orderings are randomly chosen from this set. Note that these preferences typically

form a Condorcet cycle potentially giving rise to strategic behavior.

We consider two values for the intermediate option um. A low value um = 3 indicates

a low relative importance of one’s second best option compared to the best option and,

thus a high intensity of preference. A high value um = 8 reflects a high importance and

low intensity of preference. With homogeneous preferences, in a given electorate all voters

have either a low or high value. In a heterogeneous setting, each voter can have either a

low or high value with equal chance.

Finally, three distinct levels of information will be of interest: (i) in an uninformed

setting, aside from their own values, voters know only the prior probability distributions

of preferences and um; (ii) in an aggregate information setting, voters also know the ex-

post realized distribution of preferences for the election concerned, but not the realized

distribution of um; (iii) in a full information setting voters also know the ex-post realized

distribution of um within each preference ordering.

3.2.1 Theoretical Analysis

In line with chapter 2, a Quantal Response Equilibrium model (henceforth QRE, McKelvey

& Palfrey 1995) is used to analyze the game.

Without information, a voter knows only the electorate size, the prior probability

distribution of preference orderings, the prior distribution of the intensity of preferences

and the own preference ordering and intensity.

Knowing the own preference values the voter can update the probability distributions

using Bayes’ rule and use this to calculate the probability of being pivotal given others’

strategies. Then, she can compute the expected payoff differences between voting for

her best, second best or for the least preferred alternative. The Quantal Response Model

captures the pivotal probabilities since in its computation only the differences in expected

payoff matter, meaning all non-pivotal situations will be irrelevant (see Appendix 2.A for

details).

As in chapter 2 and in line with, e.g., Blais & Nadeau (1996), Blais et al. (2001)

and Cain (1978) we will define a sincere vote as a vote for one’s preferred option and

a strategic vote as a vote for one’s second best option. Figure 3.1 shows probabilities

of voting strategically and sincerely on the principal branch of the Multinomial Logit

Correspondence (MLC)1 for the game without information. As in chapter 2, for the noise

parameter µ we will concentrate on the range µ = [0.4; 0.8]. To start, we replicate the

homogeneous setting of chapter 2 and distinguish between the two different values of the

intermediate option. For this purpose, figure 3.1 replicates figure 2.1(a).

1The principal branch of the Multinomial Logit Correspondence is defined and explained in sec-
tion 2.2.1
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Figure 3.1: Multinomial Logit Correspondence (Uninformed Setting)
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Notes. Lines show the principal branch of the MLC for high (um = 8) and low
(um = 3) values of the intermediate option, reproducing figure 2.1(a).

Recall that as µ decreases behavior converges to a Bayes-Nash Equilibrium in which

all voters vote sincerely. Therefore a full rational analysis would predict no difference

in behavior when the value of the intermediate option varies. However, for almost all

positive levels of µ, the equilibrium probability of a strategic vote is higher for voters

with a high value for the intermediate option. As it turns out, predicted (equilibrium)

behavior of voters in the heterogeneous setting can be illustrated by the same figure 3.1,

by simply reading the labels as the behavior of a voter when she has intermediate value of

3 or 8. This follows from the symmetry of the game: the equal probabilities of orderings

interacts with the equal probabilities of intensity of preferences such that, with only prior

information, a player’s better response depends only on her own intensity of preferences.

Two behavioral predictions can be made. First, a voter is more likely to vote strategically

when her intermediate option value is high. Second, theory predicts no difference in

behavior when comparing uninformed voters under homogeneous versus heterogeneous

settings.

Consider next the settings with information. Voters know the aggregate distribution

of preferences and may or may not know the realized distribution of the intensity of

preferences. For an illustration, consider the cases that can serve as direct comparison for

the a priori expected situation. With aggregate information this is the equal split on the

preference orderings (i.e., 4 voters with each preference ordering)2. With full information

this corresponds to the equal split on preference orderings and on intensity of preferences

(i.e., in addition, two voters of each group have um = 3 and two have um = 8). As

information increases the uncertainty about the situation is reduced. Figure 3.2 depicts

these two cases and replicates the homogeneous case (figure 2.2(a)) for comparison.

First notice that with information and high importance of the intermediate option the

2Recall that this is also the a priori expected situation for the full information homogeneous case.
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Figure 3.2: Multinomial Logit Correspondence (Informed Settings)
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(a) Aggregate Information
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(b) Full Information
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(c) Homogeneous case

Notes. Lines show the principal branch of the MLC for high (um = 8) and low
(um = 3) values of the intermediate option, varying in the extent of information
available. In panel (a) voters know the realized aggregate distribution of preference
ordering, but only the distribution of intensity of preferences. In panels (b) and (c)
(reproducing figure 2.2(a)) voters also know this piece of information. In all panels
(NABC , NBCA, NCAB) = (4, 4, 4), while in panel (b), additionally, two voters of
each group have um = 3 and two have um = 8.
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limiting QRE does not comprise sincere voting. The equilibrium converges to a mixed

strategy profile in which a strategic vote happens with 24% and 21% respectively for the

aggregate and full information cases. Second, notice how similar the three cases are. This

seems to indicate that the aggregate information about preferences, which is the common

element, is the key to understanding behavior in the model. Naturally, the cases depicted

in figure 3.2 are just one of the possible realizations. Figure 3.3 depicts the average

behavior across all possible realizations (and replicates the homogeneous case (figure 2.3)

for comparison).

Figure 3.3: Average Multinomial Logit Correspondence (Informed Settings)
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(a) Aggregate Information
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(b) Full Information
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(c) Homogeneous case

Notes. Lines show the weighted average of the principal branch of the MLC for high
(um = 8) and low (um = 3) values of the intermediate option, varying in the extent
of information available. In panel (a) voters know the realized aggregate distribution
of preference ordering, but only the distribution of intensity of preferences. In
panels (b) and (c) (reproducing figure 2.3) voters also know this piece of information.
The average is across all possible combinations of preference orderings, weighted by
the probabilities with which they occur.
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Qualitative, the results are similar. Notice that now in all cases the limiting average

Nash equilibrium is a mixed profile. Specifically, for the low (high) intermediate values

it converges to 23% (32%) for the aggregate and 23% (29%) for the full information

case. Three behavioral predictions can be made. First, as in the uninformed case, the

probability of a strategic vote is increasing in the importance given to the second best

option. Second, also as in the uninformed case, controlling for the intensity of preferences,

there is no effect of heterogeneity on average behavior. Third, if preference orderings

are known, information about other’s intensities of preferences does not affect strategic

behavior. Comparing figures 3.1 and 3.3 suggests one additional behavioral prediction,

namelly more strategic voting with information than without.

With information voters know the realized distribution of preferences. Figure 3.4

shows, for the informed settings, the probability of a strategic vote with voters grouped

by Rank-Type3 and intensity of preferences. It includes the homogeneous cases for com-

pleteness4.

First notice that when grouping by Rank-Type, the probability of a strategic vote is

still increasing in the value of the intermediate option (with the exception of the com-

parative statics for Rank 2nd under homogeneous preferences). Next, notice that as the

literature suggests5, Rank 3rd voters are more likely to cast a strategic vote. Different

behavior, however, is predicted when comparing across information settings, keeping con-

stant the Rank-Type and intensity of preference (i.e., within panel). For Rank 3rd voters

and high value of the intermediate option the introduction of heterogeneity reduces the

likelihood of a strategic vote. This is in line with intuition, since the attractiveness of

a strategic vote (i.e., expected value) is related to the expected behavior of other voters

with the same preference ordering. If these players attribute, on average, lower value to

the second option, their probability of a strategic vote is smaller, which in turn should

reduce the equilibrium behavior of voters with a high value. This comparative static is

reversed when considering Rank 2nd voters with high value. For voters with a low value

of the intermediate option the effect of heterogeneity is exactly the opposite of their high

value counterpart, but the effect is small.

3Rank-Types are defined according to how a voter’s most preferred candidate ranks in the poll. See
definition 2.3 for details.

4We plot the probabilities for µ ∈ [0, 1]. For µ > 1, there is little difference and all cases converge
monotonically to 1/3.

5Duverger’s law suggests that supporters of the trailing candidate are more likely to change their vote
towards the leading candidates. See, e.g., Fey (1997), Palfrey (1989) and Riker (1982b).
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Figure 3.4: Strategic Voting by Rank-Type
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(a) Rank 2nd, um = 3
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(b) Rank 2nd, um = 8
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(c) Rank 3rd, um = 3
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(d) Rank 3rd, um = 8

Notes. Lines show the weighted average of the principal branch of the MLC, distin-
guishing among the extent of information available, including the (full information)
homogeneous case for completeness. Panels distinguish among the possible combi-
nations of Rank-Type and value of the intermediate option. The average is across
all possible combinations of preference orderings, weighted by the probabilities with
which they occur. Cases where groups are tied for Rank 2nd are not included in the
graph (cf. fn 25 from chapter 2).
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3.2.2 Behavioral Predictions

The experiments to be described below study strategic voting and its interaction with

information and preference heterogeneity. Summarizing the analysis from the previous

sub-section, the following behavioral predictions will be tested:

1. The probability of strategic voting is increasing in the value for the intermediate

option, for all information settings. (Figures 3.1, 3.3 and 3.4)

2. Without information, there is no effect of heterogeneity on the probability of strate-

gic voting (Figure 3.1).

3. With information, there is no effect of heterogeneity on average behavior (Fig-

ure 3.3).

4. Information about other’s intensities of preferences does not affect strategic behavior

if preference orderings are known (Figure 3.3).

5. The probability of strategic voting is higher with information than without (Fig-

ure 3.1 vs. figure 3.3).

6. With information, Rank 3rd voters vote more strategically than other Rank-Types

Figure 3.4).

7. Heterogeneity decreases the probability of strategic voting of Rank 3rd voters with

high intermediate value (Figure 3.4).

8. Heterogeneity increases the probability of strategic voting of Rank 2nd voters with

high intermediate value (Figure 3.4).

3.3 Experimental Design

The experimental design aims at studying the effect of preference heterogeneity on voting

behavior, when the relative importance of the intermediate option and the extent of

information are varied.

The electorate is fixed during a session and consists of 12 voters. There are 3 preference

orderings, {(A,B,C); (B,C,A); (C,A,B)}, which are assigned with equal probability to

each subject. There is a new draw of preferences before every election, independently

across subjects and elections. In every election each subject is required to cast one vote

for either A, B or C. Plurality rule determines the winner, with ties broken by equal

probability random draw. Subjects are paid in each round according to the rank of the

winner in their own preference ordering. A subject is paid 10 points if the winner is

ranked first and 1 point in case it is ranked last. To obtain preference heterogeneity, the
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value paid in case the winner is the intermediate option is also randomly drawn. Prior

to the election, at the individual level and independently across subjects and elections,

it takes either the value 3 or 8 with 50% chance. All this is common knowledge. In any

session, 40 elections are held. Aggregate election results are shown to every subject after

every election.

We added three treatments to the four treatments discussed in chapter 2, where sub-

jects were homogeneous with respect to intensity of preferences (i.e., the value attributed

to the intermediate option was fixed within electorate). The three treatments vary in

the amount of information voters have about each other’s preferences. In the uninformed

treatment subjects are informed only about the realization of their own preference or-

dering and the own value of the intermediate option. With full information subjects are

informed about the realization of the aggregate preferences orderings and for each pref-

erence ordering, they are also told the realized distribution of intermediate preferences.

Table 3.1 gives an example.

Table 3.1: Example of Information Provided to Subjects

Preference Ordering Intermediate Value = 3 Intermediate Value = 8 Total

A B C 2 3 5
B C A 1 2 3
C A B 2 2 4

Notes. This table shows an example of the information provided to subjects. Each
row provides information about one of the possible preference orderings. Cells in
columns 2 and 3 indicate the number of voters (including the own subject) in the
electorate with value of the intermediate option of 3 or 8, respectively. Cells in the
final column show the aggregate number for that row, i.e., the addition of columns
2 and 3 indicating the total number of voters with the correspondent preference
ordering.

The remaining treatment lies between no information and full disclosure of preferences.

With aggregate information subjects know the aggregate preferences, but not the realized

distribution of the intermediate values, i.e., they know only the prior distribution. This

is done by providing only the first and last columns of table 3.1, with subjects aware that

intermediate values may vary across voters.

All comparisons are made across subjects. Every experimental electorate experienced

the same realizations of the random distribution of preference orderings, making it pos-

sible to directly compare across groups. This is the same realization as used for the

homogeneous treatment of chapter 2 (c.f. Appendix 2.C). The realization of the value for

the intermediate option was also the same across groups.

Ten sessions were run at the CREED laboratory at the University of Amsterdam,

in June, 2009, with the participation of 204 subjects6 allowing for 17 independent elec-

6Subjects that participated in the homogeneous sessions were not allowed to take part in the new set
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torates7. In addition to a show-up fee of e7, subjects were paid e0.05 per experimental

point. Average earnings were e20.07, including the show-up fee. Each session lasted

about one and a half hours.

The experiment was computerized using z-tree (Fischbacher 2007). Instructions can

be found in Appendix 3.A.

3.4 Results

This results section will focus on analyzing the two main questions addressed in this chap-

ter: (i) what is the behavioral effect of heterogeneity on the level of strategic voting and,

(ii) which component of the information is more relevant for voting behavior: information

on the aggregate preference ordering or information about the intensity of preferences. In

the analysis to follow we first look at the comparative statics concerning the value of the

intermediate option holding the remaining variables constant and then, holding fixed the

intermediate value, we look at the effect of heterogeneity and/or information. Statistical

tests in this section will be non-parametric, using average behavior of (sub-group of) vot-

ers per electorate as unit of observation. The grouping should be clear from the text. The

statistical testing takes into account that sub-groups of voters within the same electorate

are not independent.

In general we will see that previous findings from chapter 2 are quite robust with

respect to preference heterogeneity and that the information on the aggregate preference

ordering is ultimately driving voting behavior. The following sub-sections detail and

support these claims.

3.4.1 Election Winner

A first question regards the election winner. More specifically we are interested in the

probability that the majoritarian candidate wins an election. Figure 3.5 shows the winning

probability by the majoritarian candidate under each information setting8.

Notice that for the homogeneous treatments the addition of information increases the

winning probability of the majoritarian candidate by 0.22 percentage points. To check

for the effect of preference heterogeneity, we compare the homogeneous and heteroge-

neous treatments with no information and full information (first and last pairs of bars

in figure 3.5). It is clear from the graph that differences between the two treatments

are small, both without information and with full information. Within each information

treatment the differences are indeed statistically indistinguishable for the uninformed ses-

of sessions.
7There were 5 uninformed electorates, 6 electorates with aggregate information and 6 electorates with

full information.
8For the homogeneous settings we average over treatments with low and high intermediate values.
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Figure 3.5: Majoritarian Candidate Winning Probability
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Notes. Bars show for each treatment the fraction of elections won by the majori-
tarian candidate, counting as 0.5 (0.33) cases involving a two-way (three-way) tie,
before the random tie breaking procedure. The extent of information are distin-
guished along the horizontal axis and presence or absence of heterogeneity by the
color of the bars.

sions (Mann-Whitney (MW ) rank-sum test, Z = 0.316, p = 0.7517, N = 17) as for the

(fully) informed sessions (MW , Z = −0.237, p = 0.8128, N = 18).

To check the relative importance of the two kinds of information, we consider the

aggregate information treatment. Note that in this treatment subjects have the same in-

formation about aggregate preferences as in full information, but no information regarding

the intensity of preferences. From the graph it is clear that there is no substantial differ-

ence between the winning probability of the majoritarian candidate in the aggregate and

full information treatments. Indeed, the difference turns out to be statistically insignifi-

cant (MW , Z = 1.137, p = 0.2556, N = 12). This indicates that information about the

aggregate distribution of preferences is sufficient to explain the probability increase in the

full information treatment.

Next, we will consider in more detail the voting patterns in distinct treatments.

3.4.2 Aggregate Behavior

We start by analyzing the uninformed treatments. Figure 3.6 shows the average fraction

of strategic votes by period in the uninformed electorates, grouped by value of the in-

termediate option. Panel 3.6(a) shows the heterogeneous treatments while Panel 3.6(b)

shows the homogeneous treatment (replicating figure 2.6(a)). A first look at the graphs

suggest that there is more strategic voting when the intermediate value is high and that

there is little difference between the homogeneous and heterogeneous treatments for a

given value of the intermediate option. These suggestions are confirmed by statistical

tests, in line with behavioral predictions 1 and 2. Specifically, strategic voting observed
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in voters with high intermediate value is statistically different from voters with low in-

termediate value both under heterogeneous preferences (Wilcoxon (W ) signed-rank test,

Z = −2.023, p = 0.0431, N = 5) and under homogeneous preferences (MW , Z = −2.882,

p = 0.0039, N = 12) . Non-parametric tests cannot statistically differentiate the effect

of heterogeneity when the intermediate value is high (MW , Z = −0.365, p = 0.7150,

N = 11) nor when it is low (MW , Z ≈ 0, p ≈ 1.000, N = 11).

Figure 3.6: Experimental Data and Predictions: Uninformed Treatment
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(b) Homogeneous

Notes. Lines show the 3-period moving average of the fraction of strategic votes in
the uninformed heterogeneous (panel (a)) and uninformed homogeneous (panel (b),
replicating figure 2.6(a)) sessions. Dashed (solid) lines refer to low (high) interme-
diate values. Light lines show the MLE predictions.

Also important to notice is that behavior is very much in line with the equilibrium

predictions of the Quantal Response Equilibrium model. Observations for um = 3 are close

to the predicted level for both the homogeneous treatment and heterogeneous treatments

for µ = 0.559. For um = 8, there is slightly less strategic voting than predicted, but the

comparative static prediction of more strategic voting than for um = 3 is supported.

Figure 3.7 shows similar graphs for the informed treatments. Still in line with behav-

ioral prediction 1, voters with a high intermediate value are more likely to cast a strategic

vote than voters with with a low intermediate value (for the aggregate information, het-

erogeneous electorates: W , Z = −2.201, p = 0.0277, N = 6; for the full information,

heterogeneous electorates: W , Z = −2.201, p = 0.0277, N = 6; for the full information,

homogeneous electorates: MW , Z = −2.882, p = 0.0039, N = 12).

When checking for the effect of heterogeneity on average behavior, behavioral predic-

tion 3 has partial support. It predicts no effect of heterogeneity. For the voters with

high intermediate option, there is indeed no statistically significant effect (Kruskal-Wallis

(KW ) test, χ2 = 0.327, p = 0.8488, N = 18), whereas for the voters with low inter-

9This parameter value comes from a pilot maximum likelihood estimation of µ. For reference check
section 2.3.
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Figure 3.7: Experimental Data and Predictions: Informed treatments
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(a) Aggregate Information, Heterogeneous
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(b) Full Information, Heterogeneous

0
.0

5
.1

.1
5

.2
.2

5
.3

.3
5

.4

F
ra

ct
io

n 
of

 S
tr

at
eg

ic
 V

ot
in

g

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Period

Low High

Prediction Low Prediction High

(c) Full Information, Homogeneous

Notes. Lines show the 3-period moving average of the fraction of strategic votes in
the aggregate information, heterogeneous electorates (panel (a)), full information,
heterogeneous electorates (panel (b)) and full information, homogeneous electorates
(panel (c), replicating figure 2.6(b)). Dashed (solid) lines refer to low (high) inter-
mediate values. Light lines show the 3-period moving average MLE predictions.
Note that the MLE prediction in a round depends on the realized distribution of
preferences, the realized intensity of preferences and voter’s knowledge about it.
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mediate value there is (KW , χ2 = 9.564, p = 0.0083, N = 18). This difference is due

to the higher rate of strategic voting by homogeneous voters (16.87%) compared to het-

erogeneous voters (12.62%). This is a first indication that heterogeneity may reduce the

probability of strategic voting.

Comparing to chapter 2, we observe the overall effect of adding heterogeneity: no

impact without information and a partial impact with information, reducing the level of

strategic voting for voters with low intermediate value. For both cases, we observe the

same comparative static of more strategic voting by voters with high intermediate value.

When investigating which aspect of information is most relevant to determine behavior,

the evidence indicates that this is the aggregate information about preferences. In line

with behavioral prediction 4, this can be seen from the lack of statistical difference when

comparing the two heterogeneous informed treatments (for low intermediate values: MW ,

Z = −0.080, p = 0.9358, N = 12; for high intermediate values: MW , Z = 0.0160,

p = 0.8726, N = 12). In other words, heterogeneity of preferences affects behavior, but

detailed information about the intensity of preferences does not play a role.

Finally, behavioral prediction 5 concerns the comparative static of strategic behavior in

the uninformed treatments versus the informed treatments. As predicted for the heteroge-

neous treatments, this average is higher with information. The differences are statistically

significant (for low intermediate values: MW , Z = −2.485, p = 0.0130, N = 17; for high

intermediate values: MW , Z = −1.899, p = 0.0576, N = 17) , being stronger for the low

value group. This comparative static is also present in the homogeneous treatments of

chapter 2.

3.4.3 Strategic voting by Rank-Type

Next, we focus specifically on the informed treatments. As outlined above, in these

treatments we can group subjects according to their Rank-Type. Figure 3.8 shows the

average fraction of strategic voting for each Rank-Type, grouped by the value of the

intermediate option. For each Rank-Type, the figure separately shows strategic voting

under each informed treatment.

Within each informed treatment, Rank 3rd voters are most likely to vote strategically.

The differences are significant when comparing to both Rank 2nd and Rank 1st voters,

both for low intermediate values and for high intermediate values (W , Z = −2.201,

p = 0.0277, N = 6; for all pairwise comparisons). This is in line with intuition from

Duverger’s Law and behavioral prediction 6. Also, as expected Rank 1st voters barely

vote strategically. The comparative statics within Rank-Types are as expected, since the

fraction of strategic voting is statistically higher when the importance of the intermediate

option is high, for each and every group (p < 0.05 for all comparisons, using W or MW

test where appropriate, N = 6).
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Figure 3.8: Level of Strategic Voting by Rank-Type
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Notes. Bars show the fraction of vote that was strategic, grouped by the value of
the intermediate option. Voter Rank-Types are distinguished along the horizontal
axis and treatments by the color of the bar.

When checking for the effect of heterogeneity, results are against behavioral predictions

7 and 8. It was predicted from the QRE analysis that for voters with high intermediate

value, heterogeneity would increase the likelihood of a strategic vote for Rank 2nd voters

and reduce it for Rank 3rd voters (behavioral predictions 7 and 8). The general result is, if

any, a reduction in the strategic voting probability for Rank 2nd voters10 and no reduction

for Rank 3rd voters11. Moreover, with the exception of Rank 3rd voters with high inter-

mediate value, all comparative statics indicate a lower probability under heterogeneity

when compared to homogeneity. This seems to indicate that when the complexity of the

situation increases, subjects tend to move to simpler heuristics, such as sincere voting.

When investigating which element of the information provided is determinant of strate-

gic behavior, once more the evidence is in favor of the aggregate information. For the

comparison of aggregate to full information we cannot reject the null hypothesis of these

coming from the same distribution on any sub-group (W , N = 12, p > 0.46), with the

exception of the sub-group of heterogeneous Rank 3rd voters with high intermediate val-

ues (W , Z = 2.262, p = 0.0237, N = 6). Therefore the additional information on the

intensity seems to have little effect on strategic voting behavior.

10We obtain the following p-values for W , N = 12 compared to voters in the Full Information, Homoge-
neous Electorates. Aggregate Electorates, u = 3: p = 0.0161; Aggregate Electorates, u = 8: p = 0.1986;
Full Information Electorates, u = 3: p = 0.0370; Full Information Electorates, u = 8: p = 0.0771.

11We obtain the following p-values for W , N = 12 compared to voters in the Full Information, Homoge-
neous Electorates. Aggregate Electorates, u = 3: p = 0.1460; Aggregate Electorates, u = 8: p = 0.0152,
in the opposite direction; Full Information Electorates, u = 3: p = 0.0530, Full Information Electorates,
u = 8: p = 0.4209.



62 CHAPTER 3. STRATEGIC VOTING AND HETEROGENEOUS PREFERENCES

All in all, heterogeneity seems to reduce the overall level of strategic voting. However,

the differences across Rank-Types and the differences between low and high intermediate

options are much more pronounced than the effect of heterogeneity. These results provide

further support to two claims. First, the main comparative statics reported in chapter 2

are robust with respect to preference heterogeneity. Second, information about aggregate

orderings are driving the results.

3.5 Concluding remarks

In this chapter we studied the effect of preference heterogeneity in strategic voting and

its interaction with information . We also investigated which element of the information

provided to voters is more relevant to understand and predict behavior. We built on

the model from chapter 2. In that model, only preference ordering distinguishes voters;

the intensity of the preferences is kept homogeneous. We introduce heterogeneity by

allowing the intensity of preferences to vary within an electorate (and across rounds).

This also allows us to decompose the information provided to voters into two pieces:

information about the aggregate preferences and information concerning the intensity of

those preferences.

Our experimental data support most of the behavioral predictions. In particular,

we observe that strategic voting increases as the value of a voter’s second best option

increases and more strategic voting occurs with information than without. Also, Rank-

3rd voters are more likely to vote strategically than other voters. Partial support is

obtained concerning the effect of heterogeneity. We observe no effect of heterogeneity for

uninformed voters (as predicted) but a negative effect on informed voters, when prediction

was also neutral. Moreover, when analyzing voters by Rank-Type, both Rank-2nd (against

prediction) and Rank-3rd (as predicted) voters are negatively affected by heterogeneity.

We conclude that the overall effect of heterogeneity is a reduction in the probability of

a strategic vote. This is in line with general argumentations about bounded rationality

which point to a choice of simpler heuristics, such as sincere voting, once the complexity

of the environment increases. In terms of effect size, however, heterogeneity comes second

to both the value of a voter’s second best option as to her Rank-Type. This indicates

that the general comparative static results from chapter 2 are stable even in this more

complex environment.

Finally, data support the behavioral prediction that information about the aggregate

preferences is determinant for behavior. We observe that the additional information about

intensity of preferences add very little to behavior both in the theoretical analyses and in

the experimental data.

This chapter, thus, provides evidence that aggregate information of preferences is the

relevant piece to understand strategic voting behavior in this setting and that hetero-
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geneity lowers its probability, but does not challenge the findings obtained from a similar

study in a homogeneous setting.
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Appendix 3.A Experimental Instructions

In this appendix we provide a transcript of the experimental instructions. The paragraphs

denoted in italics were omitted in the treatment with no information. In the treatment

with aggregate information the first paragraph in italics was included and in the treat-

ment with full information the paragraph in brackets was included instead.

Welcome

Welcome to this experiment in decision making. Please read these instructions carefully. They

will explain the situations you will be facing and the decisions you will be asked to make.

In this experiment you will earn money, which will be paid to you privately at the end of the

session. Your earnings will depend on your decisions as well as on the decisions of other partic-

ipants in today’s experiment.

Your earnings in the experiment will be in experimental “points”. At the end of the experiment,

each experimental point will be exchanged for euros at a rate of e0.05 per point. For example,

if you earn 200 points, your earnings will be e10. In addition, you have already received e7 for

showing up on time.

Rounds and Decisions

In this experiment, you will play various rounds. The total number of rounds will not be re-

vealed, however. In each round, you will be asked to make exactly one decision.

Your decision in any round consists in voting for one of the options: A, B or C. The electorate

consists of 12 people whose identities will not be revealed. This electorate will be kept fixed

during the whole experiment. Each member of the electorate will have the same three options

to vote from.

The option elected will be the one receiving the highest number of votes (out of 12). In case of

a tie, one of the options with the highest number of votes will be randomly selected with equal

chance.

Your Preference Ordering

In each round you will be assigned a preference ordering which will determine your earnings

according to the winner of the vote.

Your preference ordering, and the preference ordering of your colleagues, can be one of the fol-
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lowing:

A B C

B C A

C A B

In case the elected option is the option listed first you will receive 10 points;

In case the elected option is the option listed second you will receive X points;

In case the elected option is the option listed last you will receive 1 point.

In each round, each of the 3 preference orderings will be attributed to each person indepen-

dently with equal chance.

Also, in each round, we will randomly choose an X for each person with equal chance of

being 3 or 8. This will be done independently for each participant.

Therefore an electorate will typically have some people with preference ordering A B C, others

with B C A and others with C A B. In addition, some will receive 3 points if their middle option

is selected and others will receive 8 points.

Note that your preference ordering and X will often change from one round to another. Simi-

larly, the preference ordering and X of others will change from round to round.

Before you cast your vote, you will be informed of your own preference ordering and the points

you will receive for your middle option (X) in that round. We advise that at the start of every

round you take a moment to check this information.

In addition, at the start of every round, you will be informed how many participants in your

electorate have been attributed to each of the three preference orderings. For example, you may

hear that 5 voters have preference ordering A B C, 3 voters have B C A and 4 voters have C A

B. You will not know others’ value for the middle option, however.

[In addition, at the start of every round, you will be informed how many participants in your

electorate have been attributed to each of the three preference orderings and how many points

they will get for the middle option (X). For example, you may hear that 2 voters have preference

ordering A B C with X=3 and 3 with X=8; 1 voter have B C A with X=3 and 2 with X=8 and

2 voters have C A B with X=3 and 2 with X=8. ]

Trial Round

Before we start with the actual experiment, there will be one trial round at the start of the
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experiment. This trial round proceeds in exactly the same way as the rounds in the experiment

itself, but it will have no consequences for actual earnings.



Chapter 4

Information and Economic Voting1

4.1 Introduction

During the 1992 U.S. presidential campaign, one of the key arguments by the Clinton

campaign was that President George H. W. Bush had not handled the economy well. To

that end, Clinton campaign strategist James Carville used a white board in the campaign

headquarters to remind staffers to stay on message. The list read:

1. Change vs. more of the same

2. The economy, stupid

3. Don’t forget health care

While economic conditions had surely mattered in previous elections, it was Carville’s

catch phrase that has inspired bumper stickers, political cartoons, and commentary over

the past two decades and is likely to do so for many years to come. Of course, in any par-

ticular election, especially at the national level, there is a multitude of salient issues. Yet,

whether there is a war or domestic social movement, whether the electorate is polarized

or unified, the state of the economy is always a pertinent campaign issue to at least one

of the major parties. However, while the idea that the economy matters now borders on

conventional wisdom, the definitions of ‘the economy’ used both in popular and academic

literature vary widely.

Following the “Responsibility Hypothesis”(e.g. Lewis-Beck & Paldam 2000), it is un-

derstood in the literature that voters hold the government responsible for ‘the economy’.

Two common interpretations tend to dominate the discussion. First are national eco-

nomic conditions, namely whether the country is in a state of recession or expansion,

with voters traditionally looking upon the former with disfavor. While any given leader

can only have limited influence over growth or decline, responsibility for such conditions

1This chapter is based on joint work with Jon Rogers (Florida State University).

67



68 CHAPTER 4. INFORMATION AND ECONOMIC VOTING

is often attributed to officials, particularly presidents and/or prime ministers. The sec-

ond common interpretation of ‘the economy’ is that voters reward or punish leaders for

personal financial circumstances. The choices of politicians rarely result in the direct

gain or loss of employment for an individual, but it would not be a stretch to categorize

the unemployed as frustrated and to speculate that such frustration would be directed at

elected officials.

Still, there are many other potential economic issues to be considered. For one, eco-

nomic conditions are not uniformly distributed across geographic areas. Regional or local

declines could have a similar effect as a national recession. As an example, while much

of the United States experienced relatively strong growth during the 1990’s and early

2000’s, the economies of the traditional steel and manufacturing regions of the Midwest

(including cities like Detroit and Cleveland) declined along with their industries. Thus,

while voters in much of the U.S. may have been pleased with economic conditions during

the 1996 presidential campaign, those in regions directly harmed by expanded free trade

policies may have been far less so. For these voters, local economic conditions may have

outweighed national level interests.

Economic voting has received much academic consideration as well, and while a formal

literature review is left for the next section, suffice it to say that there is no consensus

on the extent to and level at which the economy matters in vote choice. While the

topic has been frequently studied, observational studies are limited in their explanatory

power, due to the complexity of national level campaigns. The solution we offer is to

take the question into the laboratory. To this end, we offer what we believe to be the

first laboratory experiment to investigate what level of economic information voters seek

and how that information translates into vote choice. Our experimental data provide

evidence that even where egotropic (self-interested) motives prevail, non-trivial levels of

sociotropic behavior persist. The evidence also points out that voters seek mostly national

level information and once the complexity of their environment increases, they seek less

information and rely on simpler strategies. The data indicate that, relatively, richer voters

react more to national level indicators while poorer voters react more to the community

level. Finally, we observe voters voicing more ‘extreme’ social preferences in approval

than in voting rounds.

After the literature review in the next section, we develop a theoretical background on

the connection between economic voting and information search (section 4.3). Section 4.4

presents the experimental design, which is followed by a set of predictions (section 4.5)

to be tested. Sections 4.6 and 4.7 present and then discuss the results of our experiment

on economic voting.
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4.2 Literature

In the long and storied study of voting, economic voting has taken on several different

meanings. These include pocketbook (egotropic) voting and sociotropic; each can occur

in either a retrospective or prospective manner.

Egotropic voting refers to a voter’s own economic experience while sociotropic vot-

ing refers to the rewarding or punishing of politicians based on the performance of the

macro economy (Nannestad & Paldam 1994). From the perspective of egotropic voting,

voters attribute improvements in personal finances (Fiorina 1978), loss of employment

(or inability to find a job) (Grafstein 2005), or outstanding debt problems to the current

administration. As may seem obvious, improved conditions are associated with greater

levels of support for leaders. At the opposite end of the spectrum, a sociotropic vot-

ing perspective would argue that voters prefer politicians under whose leadership the

nation enjoys higher rates of economic growth (Lewis-Beck & Rice 1984, Lewis-Beck &

Tien 1996), lower rates of inflation (Norpoth 1996), lower consumer prices (Arcelus &

Meltzer 1975, Lepper 1974), or an otherwise stronger economy according to leading eco-

nomic indicators (Wlezien & Erikson 1996). Kinder & Kiewiet (1979) further argue that

voters may have preconceptions as to which party is better suited to handle national eco-

nomic problems. Whatever the problems in question may be, the argument is sociotropic

in nature.

As pointed out by Nannestad & Paldam (1994), the voting-popularity function lit-

erature also struggles with the egotropic vs. sociotropic debate in its goal to build mi-

cro foundations. The macro voting-popularity function is an aggregation of the micro

voting-popularity functions. Aggregating the micro functions into the macro under an

assumption of egotropic voting requires a different process than under sociotropic voting.

As the authors explain, assuming egotropic voting, this aggregation should be done in

the same way as macro aggregations are done from individual variables. However, un-

der sociotropic voting, this aggregation requires an extra layer of averaging, namely the

perception of each individual about the macro economy. The voting-popularity function

usually takes two main variables, one reflecting unemployment and another reflecting

growth/inflation. Nannestad & Paldam (1994) highlight that whereas the individual ex-

perience of growth/inflation should be very similar to the macro experience, since these

variables are per se an average, the individual experience of unemployment is certainly not.

Thus the assumption of egotropic or sociotropic voting would lead to different versions of

the macro voting-popularity function. The authors also highlight how this interacts with

the retrospective (past experiences) or prospective (expectations) assumptions. While the

previous distinction is clear under retrospective voting, in prospective voting past expe-

rience can only enter as an indication of the future, and thus the distinction between an

egotropic or sociotropic aggregation becomes less clear and more complex.
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It is also not clear how voters perceive the national economic conditions. Duch, Palmer

& Anderson (2000) argue that perceptions of the national economy are conditioned by

local conditions, personal finances, political attitudes, and demographics. That is, voters

believe that they are voting sociotropically, but have a biased perception of the true state

of the macro economy. As such, there is really a mix of both sociotropic and egotropic

voting and one can not truly be isolated from the other. Hetherington (1996) finds that

negative media coverage influenced voters’ retrospective assessment of the macro economy

prior to the 1992 election.

Even accepting an understanding of what is meant by ‘the economy’, there is no con-

sensus about how it will affect a voter’s choice. For example, some see an asymmetry

between the opposition and those in power. Duch & Stevenson (2011) find, among other

things, that opposition groups can successfully hurt public perception of economic con-

ditions, but the incumbent cannot do the opposite. Bloom & Price (1975) argue that

congressional members of the president’s party are punished during economic bad times,

but not rewarded during good times. Further, there is disagreement as to whether voters

are rewarding presidents for past behavior or attempting to forecast future economic con-

ditions. As MacKuen, Erikson & Stimson (1992) termed it, are voters ‘peasants,’ voting

retrospectively or ‘bankers’ voting prospectively? These authors find that the electorate

votes as if anticipating future economic events and raises or lowers its approval preemp-

tively. Swank (1990) points out that bad economic conditions can turn out to be good

for leaders if voters perceive them as more capable of handling the problems than the the

opponents.

In a sophisticated treatment of economic voting, Gomez andWilson (2001, 2007) assert

a theory of heterogeneous attribution. In their theory, low sophisticates assume that the

national economy is under the control of the president. They attribute both good and bad

economic conditions to the performance of the president and reward/punish accordingly.

Thus low sophisticates vote sociotropically. High sophisticates, in contrast, understand

that the economy is incredibly complex and that there is little connection between the

president’s actions and the national economy. These high sophisticates do however, recog-

nize connections between policies set by the national government and personal economic

circumstances. Thus high sophisticates are more likely to vote egotropically.

While the economic voting literature has generally considered sociotropic and egotropic

motives, there is an additional possibility, often addressed in the legislative politics lit-

erature. This is a preference for pork barrel (or redistributive) policies (Lowi 1964).

Traditionally, electorally motivated legislators responsible to a particular district are ar-

gued to engage in credit claiming (Mayhew 1974) in order to reap the rewards of ‘bringing

home the bacon.’ Yet, there may be reason to believe that the executive, not just local

representative, receives credit or blame for local conditions. It has been shown that cit-

izens have certain expectations as to a federal government response to natural disasters
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(Chamlee-Wright 2010) and blame for a lack of short or long term (local) economic re-

covery may be attributed to the president, rather than only to the relevant legislator(s).

For example, as mentioned earlier, the manufacturing areas of the Midwestern United

States suffered higher unemployment after the ratification of the North American Free

Trade Agreement (NAFTA) than other U.S. regions. As this is likely to have reduced

approval rates among those who lost their jobs, this may also have affected the opinions

of those who saw colleagues, friends, and neighbors harmed by the policy. Thus a degree

of empathy, in-group solidarity, or preferences for community strength may result in a

level of economic voting that is neither egotropic nor sociotropic, but ‘communotropic’.

Though the question of the influence of economic conditions on vote choice has received

much attention, little has been resolved. It is now generally considered to be common

knowledge that the economy matters, but no consensus exists regarding what level of

information (personal, community, or national) is most relevant, if there is heterogeneity

in type of economic voting across various circumstances, and whether any such voting

is occurring retrospectively or prospectively. While these are all important questions, a

complete coverage is beyond the scope of this chapter. We will focus on one particular

issue, i.e., the question of what level of information is most relevant.

Part of the trouble in the literature may be that all previous studies have been con-

ducted using observational data. While the endeavor to study behavior in actual elections

is laudable, campaigns are long, complex, and revolve around myriad issues. The econ-

omy is only one of many (allegedly) salient campaign issues. Further, there are many

potential indicators of economic conditions at each level: employment, income, inflation,

GDP, inequality, debt, and so forth. A finding or non-finding may be entirely contingent

upon which measure is employed in the analysis and at what point in the campaign.

As a further complication, any claim of economic voting at the various levels assumes

that voters are aware of the state of the economy. The key distinction here is that voters

must be aware of the true state and vote accordingly, rather than based on biased percep-

tions of economic conditions. Duch, Palmer & Anderson (2000) find that perceptions of

the state of the national economy are conditioned by a number of factors, including polit-

ical attitudes. One could argue that voters with such biased attitudes are not attempting

to reward or punish incumbents for economic performance, but rather have already de-

cided upon a vote choice and are attempting to justify their preference. In this sense, it

is difficult to gage the actual effect of the economy.

Due to the complexities of modern presidential campaigns which almost certainly lead

to omitted variable bias in observational studies, it is useful to turn to laboratory exper-

imentation in order to isolate a society from all considerations except those of economic

conditions at the various levels. This is the contribution made in the present chapter. In

a setting without parties, personalities, scandals, or social, foreign, and defense policies,

it is possible to directly examine what level of economic information is relevant in vote
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choice. Indeed only in the laboratory, where all else is controlled, is it possible to have

confidence in causation.

It is also important to take account of the information voters actively seek in the course

of elections. Lau & Redlawsk (2006), in their use of dynamic information boards, took

an important step towards helping us understand information processing during political

campaigns. While these experiments were carried out with hypothetical candidates and

non-incentivized subjects, they do show subjects choosing what information they wish to

view. Nevertheless, economic policies were only a small subset of the potentially salient

issues in determining vote choice. In order to test theories of economic voting in as clean

an environment as possible, further isolation is required.

4.3 Economic Voting and Information Search

Assuming, for a moment, that the economy truly does matter in determining vote choice,

what level of information is relevant and what causes a voter to seek information at one

level as opposed to another? That is, once all social and political considerations are

controlled for and only economic factors remain, what causes economic conditions at the

personal, community, or national level to become most salient in approval decisions and

vote choice? To gain purchase on economic voting, we must understand how the actions

of politicians affect the economy.

While in the voting-popularity function literature (for a review see, e.g., Nannestad &

Paldam 1994), unemployment, along with growth and inflation are the most important

economic variables, in a more basic model, politicians choose two things that directly

affect these variable as well as other economic conditions: tax rates and redistributive

policies. Taxes directly remove income from all voters and redistributive policies (e.g.

welfare programs, public works, and pork barrel programs) directly benefit a subset of

voters. Effectively, politicians are choosing how much to tax society and to whom tax

revenues should be reallocated.

Voters, on the other hand, are not homogeneous. Some possess greater financial

resources than others. Typically, voter income is not distributed uniformly within or

between communities. Some areas have a high concentration of poor voters and only a

few rich voters. Others have a more even distribution, while relatively few have a high

concentration of rich voters, with few poor voters. Voters in these different areas may

prefer distinct policies.

We first consider egotropic considerations, i.e., voters that care only about their own

direct economic welfare. In order to evaluate a politician’s performance at this level, the

voter needs only to know her net benefits from the policies (how much better or worse

off she is, after taxation and redistribution). For example, although typically poor (rich)

voters tend to support higher (lower) taxes, under purely personal considerations, it does
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not matter to a voter if a change in welfare comes primarily from changes in taxation or

redistribution, nor the effects of these policy changes on other voters and/or communities

in the nation.

Moving to the community level, beyond personal considerations, some voters may

prefer policies that provide the greatest net benefit to members of their community, even if

they personally do not receive the greatest possible benefits. For example, a single wealthy

voter in a predominantly low income community may tolerate higher taxes, knowing that

her neighbors will benefit or that the community will otherwise improve. As an example,

while a rich voter might not use public transit, she might want the government to provide

it, to the benefit of her many neighbors who would. She could not and would not provide

public transit by herself, but she accepts higher taxes because everyone pays them and

her own contribution to the public good is a relatively small portion of the total. Such

pro-social preferences may induce voters to vote in a manner contrary to their personal

incentives, to the benefit of their neighbors. This ‘communotropic’ voting would require

knowledge of how much better or worse off a set of policies makes the average member

of the community. At this level however, the pro-social behavior does not extend beyond

the own community. A purely communotropic voter cares only about the welfare of her

own community, not directly for her own or for the welfare of the nation.

At the ‘highest’ level is the potential for sociotropic voting, where voters care not

about their personal conditions or those of neighbors, but rather about what is best for

the country as a whole. Such voters believe that their community is just one of many

and that the welfare of the country is more important than what matters to a particular

community or individual. Certain policies tend to be associated with stronger economic

growth, which is good for all. While such policies may not be the best for a particular

individual or community, they are good for the country as a whole and do the greatest

good for the greatest number of people. In this sense, the sociotropic voter would need

to know how much better or worse off the average voter is made by a set of policies.

It is one thing to say that egotropic, communotropic, and sociotropic voting reflect the

behavior of latent classes of voter. However, what induces such behavior and where might

we see voters seeking certain types of information? If all voters were equally wealthy, then

all would be equally affected by taxes. Assuming that politicians can target only com-

munities and not individual voters, this would make egotropic and communotropic voting

equivalent and almost impossible to differentiate. However, society is not homogeneous.

All communities, no matter how similar neighbors are to one another, have some degree

of heterogeneity. There is also a significant degree of heterogeneity between communities.

This inter- and intra-community heterogeneity may explain preferences across the various

levels and therefore also the degree and type of information search.

As the income distribution within a community becomes more heterogeneous, an indi-

vidual voter’s personal financial circumstances tell her less and less about the conditions
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faced by her neighbors. In the purely homogeneous case, if she is pleased with her finances,

then she could assume that her compatriots are equally well off. Notwithstanding, where

there is a greater degree of dispersion, voters would need a greater amount of information

if they are to assess how well or badly off neighbors are made by a set of policies.

In a similar respect, where communities are precisely equal to one another, economic

conditions in one community are informative about conditions in other communities,

but not in the same way as with intra-community homogeneity. If government policies

are having a negative effect in one community, but a positive effect overall, then they are

benefiting some other set of communities. Where there is some degree of inter-community

heterogeneity, voters would need to seek much information in order to make this sort

of assessment. However, in a very complex environment, attaining and processing such

information would be quite difficult, suggesting that a voter might instead revert to a more

simple strategy. Since the simplest strategy is based on the most convenient information

(personal circumstances), high degrees of heterogeneity might lead to greater levels of

egotropic voting or simply uninformed voting. In the end, whether this occurs is an

empirical question that we aim at clarifying on further sections of this chapter.

This raises, however, another interesting point. There is a meaningful difference be-

tween uninformed voting and informed egotropic voting. Some voters will only care about

the end result of government policies. Are they net beneficiaries of the policies or not?

They do not need to know what exactly the government is doing to know whether or not

they are happy about their personal conditions. On the other hand, informed egotropic

voters care not only about their net benefits or losses, but also about their potential

benefits or losses. Such voters need a great deal of information, not only about national

policies, but also about how the government is treating other communities. Even if a voter

is a net beneficiary of a set of policies, she might receive fewer benefits than members of

other communities, and become jealous. The welfare of other communities might become

a point of reference against which to compare her own welfare.

For some voters, engaging in zero information search may be rational. Those unlikely

to benefit from any set of policies have less incentive to expend time and effort seeking

information. But with observational studies, there is no way to determine with any

degree of certainty how well informed any individual is about economic conditions, how

much information was sought, and what information was attained freely (i.e., information

attained through every day life, like whether or not one has a job). Surveys, which

generally seek to study many political concepts, are logically limited in the number of

questions that can be asked. For that reason, it is useful to seek the control offered by a

laboratory environment, the design of which we explain in the following section. We then

combine the theoretical considerations discussed here with the experimental design and

present specific predictions.
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4.4 Experimental Design

The experimental design creates a stylized democratic society, capturing the essential

elements introduced in the previous sections. It consists of 3 communities of 5 voters each

and 2 politicians. Voters are randomly assigned to a community and endowment, with

both remaining fixed throughout the experiment. Endowments can be low (100 ECUs)

or high (500 ECUs). This composition allows for enough variation within and between

communities allowing us to verify the impact of income distribution on the search patterns

for information. Initially, one of the politicians is randomly selected to be in office and

the other is assigned to be a candidate seeking to replace the incumbent. The incumbent

receives a fixed salary of 500 ECUs while the candidate receives a salary of 100 ECUs.

Experimental points are converted at the rate of 500 ECUs per US$.

The incumbent’s initial task is to select a tax rate. Due to the public good nature

of government expenditure there is an efficiency gain, g. However, due to other aspects

such as deadweight losses and government inefficiencies there is also an efficiency loss, l.

Specifically, tax revenues are given by TaxRevenue = (w ∗ t) ∗ [(1 + g) − t ∗ l], where w

is the nation’s aggregate endowment (i.e., tax base) and t the tax rate. Tax revenues are

thus generated following a format similar to a Laffer Curve. In the experimental design

g is set to 0.40, implying a 40% efficiency gain over the collected taxes, and l is set to 1,

implying an inefficiency effect that increases in proportion to the increase in the tax rate.

Table 4.1 illustrate the tax revenue functions for the various treatments, to be described

in the following subsection. Note that at 20% the net welfare is maximized and at 40%

it breaks even. At 70% the politician maximizes the tax revenue under her control.

The incumbent must then divide the tax revenue among the 3 communities. Within

each community, the amount provided is shared equally among its members. The incum-

bent’s plan is (partially) seen and implemented.

The candidate’s task is to simultaneously present a hypothetical alternative plan:

a tax rate and a division proposal. This hypothetical plan is (partially) seen but not

implemented.

Every third period, there is an election decided by majority vote. The newly elected

politician comes into office and the losing one becomes the candidate. In the periods

without election there is an approval survey on the job performance of the incumbent.

Results are always publicly announced. There are sixteen periods, with the exact number

of periods not announced, in order to avoid end-game effects.

The different levels of economic information that could influence voting behavior are

the individual, the community and the national levels. Understanding which information

voters look for in order to support their voting and approval decision is the main goal

of this chapter. In order to directly observe which levels are relevant for a given sub-

ject, information is provided in a costly way. This choice is motivated by the following
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Table 4.1: Impact of Tax Rates Across Treatments

Tax Rate Tax Burden Tax Revenue Difference

0% 0 0 0
10% 390 507 117
20% 780 936 156
30% 1170 1287 117
40% 1560 1560 0
50% 1950 1755 -195
60% 2340 1872 -468
70% 2730 1911 -819
80% 3120 1872 -1248
90% 3510 1755 -1755
100% 3900 1560 -2340

(a) Treatments: Baseline, Clustered, and Heterogeneous

Tax Rate Tax Burden Tax Revenue Difference

0% 0 0 0
10% 270 351 81
20% 540 648 108
30% 810 891 81
40% 1080 1080 0
50% 1350 1215 -135
60% 1620 1296 -324
70% 1890 1323 -567
80% 2160 1296 -864
90% 2430 1215 -1215
100% 2700 1080 -1620

(b) Treatment: Poor

Notes. Tables show the tax rates and how they relate to values of Tax Burden
and Revenue in the different treatments (cf. section 4.4.1). The fourth column
shows the difference between burden and revenue, where positive values reflect a
net benefit to society. Bold highlights the optimal level (20%), the break-even level
(40%) and the maximum revenue level (70%).
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factors. First, it provides a direct mechanism to experimentally observe the information

requested by subjects. Second, the politicians policies are likely to be functions of the

information provided to voters. By providing voters with the same available information

across treatments, we avoid confounding effects of (free) information with different poli-

cies and (initial) economic conditions. Finally, since demand for information has been

shown to have a discontinuity at zero (see, e.g., Schram & Sonnemans 2011), subjects

face a small but positive cost, set to 2 ECUs per item. We believe this induces a more

careful consideration of the pieces of information, allowing us to better understand their

search patterns.

Voters are always informed about their endowment and final payoff. They are also

informed about the initial economic conditions of each community and whole nation. They

can, additionally purchase information about the tax rate and on the welfare change of

their own community, other communities and the whole nation. Voters can see the same

information (including purchased information) for both politicians. That means, if a

voter purchases a piece of information, she will have access to that piece of information

about both politicians. Politicians are also informed about initial economic conditions.

Additionally, they are informed about average welfare change caused by their policy for

the low and high endowed voters in each community separately and for the average voter

in a given community and nation. They can also see the past policy decisions of the other

politician.

A full copy of the instructions can be found in Appendix 4.A. After reading the

instructions, understanding of the experimental environment, as described in the previous

paragraphs, was ensured by requiring subjects to take a quiz. Incorrect answers were met

by an automatic prompt, informing the subject of the error. After the experiment was

over and before receiving their payment, subjects were asked to provide an answer to the

question “Can you describe how you made your decisions and/or used the information

provided?”.

All experimental sessions were run between November 2010 and February 2011 in the

Experimental Social Sciences Cluster (xs/fs) laboratory at Florida State University 2. For

the sixteen sessions, a total of 272 subjects were recruited (17 per session) via the ORSEE

(Greiner 2004) online recruiting system. All subjects who arrived on time, regardless of

whether or not they were used, were paid a $10 show up fee. Total per subject payments

averaged $18.07 and sessions typically lasted between 75 and 90 minutes. The experiment

was programmed and conducted with the software z-Tree (Fischbacher 2007).

2Information about the laboratory and members of the cluster can be found at http://www.xsfs.fsu.edu
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4.4.1 Treatments

Since the income distribution is expected to affect the demand for information (cf. section

4.3), the treatment variable is the income compositions of the three communities. Our

baseline composition is the homogeneous income distribution in which each community

contains 3 low endowed and 2 high endowed voters. We refer to this distribution as

baseline: (3,2); (3,2); (3,2). This presents a total of 9 low endowed and 6 high endowed

voters, and thus a total national endowment of 3900 ECUs.

In order to test the effect of the intra-community heterogeneity in the information

decision while keeping the national distribution constant, we introduce the income distri-

bution clustered: (1,4); (4,1); (4,1). This distribution differs from the baseline, however,

also on the degree of inter-community heterogeneity. To disentangle these effects, we look

additionally at the distribution poor: (4,1); (4,1); (4,1), which has the same degree of

inter-community heterogeneity as the baseline (i.e., homogeneous) and the same degree

of intra-community heterogeneity as clustered. This comes at the cost of changing the

national endowment and national income distribution (now 12 low endowed and 3 high

endowed voters, and thus a national endowment of 2700 ECUs).

In order to complete the picture a final income distribution is needed: heterogeneous:

(2,3); (3,2); (4,1). This distribution has the same national endowment as baseline, with a

higher degree of inter community heterogeneity.

Table 4.2 summarizes the design highlighting how the different distributions can be

compared.

Table 4.2: Experimental Treatments

Distribution National Intra-Community Inter-Community
Distribution Heterogeneity Heterogeneity

baseline: {(3, 2), (3, 2), (3, 2)} 9,6 base base
clustered: {(1, 4), (4, 1), (4, 1)} 9,6 increased increased
poor: {(4, 1), (4, 1), (4, 1)} 12,3 increased base
heterogeneous: {(2, 3), (3, 2), (4, 1)} 9,6 (3,2): base; (4,1): increased maximal

4.5 Predictions

Based on the theories discussed in sections 4.2 and 4.3 and the experimental environment,

it is possible to make predictions as to what will be observed in the laboratory. What

we predict depends, however, on both the preferences of voters and on the beliefs of

politicians regarding those preferences. Since the preferences of voters are what we seek

to examine in this chapter, making clear predictions becomes difficult. So in an attempt
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at clarity, we distinguish between two sets of predictions, one assuming that voters have

selfish preferences, the other allowing for other-regarding preferences. The set assuming

selfish preferences provides the null hypotheses while the alternatives are derived assuming

other-regarding preferences.

4.5.1 Case 1: Pure self interest

First, assume that voters are purely self interested. That is, they care only about their

personal net benefits/losses from the policies set by the incumbent. If that is the case,

information purchase will be close to 0 in all treatments and across all types because

voters know their own income without having to purchase information. Moreover, under

pure self interest there should be no treatment effects in information purchase or voting

and approval strategies. Thus, changes in the income distribution within and between

communities should have no effect on information search and voters will vote and approve

whichever politician gives them the highest net income. Additionally, if politicians know

that voters are self-interested they will target two communities and try simply to maximize

vote share without any distributional concerns, since these cannot possibly be known by

uninformed voters.

This leads to a set of predictions, that will serve as null hypotheses for the tests to be

conducted when analyzing the results.

P1: Politicians will chose the maximum tax revenue tax rate (70%).

P2: Politicians will target two communities.

P3: Information purchase will be 0.

P4: There will be no treatment effects, i.e., the information purchase level will be indis-

tinguishable across treatments.

P5: Voters’ support will not be influenced by community, national nor distributional

concerns.

4.5.2 Case 2: Other-regarding preferences

To derive alternative predictions assume some degree of other-regarding preferences among

voters. That is, voters care not only about their own personal welfare, but also about

the welfare of neighbors and members of other communities. First of all, information

purchase must be higher than in the case of purely self-interested voters because other-

regarding voters need information about policies’ welfare consequences for other voters.

Therefore we predict significantly positive level of information purchase. How this increase

takes place, however, depends on whether voters care about the whole nation and/or
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about the community level. If voters have mainly national concerns we should expect

no difference across treatments, with most of the information demand about national

level indicators. If voters have specific community level concerns, more information is

needed as income distribution heterogeneity increases. This follows from the fact that to

better understand how the policies affect different communities, more information must

be acquired. Finally, community and/or national concerns must also be reflected in voting

and approval behavior, i.e., voters will support politicians that provide higher income for

the nation and/or communities.

If politicians anticipate this voter behavior, they must also act differently than in the

self-interested case. We assume here national and distributional concerns and predict

behavior anticipating only own community level concerns to be somewhere in between

these and behavior anticipating pure self interest. First of all tax rate will be set at or near

the optimal tax rate of 20%, since this is where national welfare is maximized. Further,

the tax revenue will be distributed in a relatively even manner across communities, with

any particular community rarely baring more than its fair share of the burden. That is,

where communities begin as equal to one another, they will remain more or less equal

after taxation and redistribution.

Following this reasoning, we present the following set of alternative predictions:

P1A: Politicians will choose the ‘optimal’ tax rate (20%).

P2A: Politicians will redistribute revenue proportionally in all treatments.

P3A: Information purchase will be significantly higher than 0.

P4A: Information purchase will increase as inequalities within and between communities

increase. Specifically, information purchase will increase in the following order:

baseline, poor, clustered, heterogeneous.

P5A: Voters’ support will be influenced by community, national and distributional con-

cerns.

4.6 Results

Since the focus of this chapter is the behavior of voters, the central analysis will focus on

their choices. We start this section, however, by providing a description of the politicians’

behavior.

4.6.1 Politicians’ Behavior

Table 4.3 shows the average tax rate chosen by politicians while incumbent or candidates,

by treatment and in total. As it illustrates, both incumbent and candidate select, on
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average, a tax rate close to the optimal (20%). As for redistributive policies, figure

4.1 shows triplots of the percentage of the after tax national endowment given to each

community. This shows that politicians structure tax returns such that they do not

heavily modify the initial distributions. This is revealed by the clustering of points near

the center of the triangle. Combined, this suggests that differences between the incumbent

and candidate are more about specific values than about the structure of the policies. If

politicians are electorally motivated (Mayhew 1974, Fenno 1978), then this behavior would

be consistent with expecting voters to behave in line with other-regarding preferences as

presented in the previous section. The data thus reject predictions P1 and P2 in favor of

P1A and P2A, respectively
3.

Table 4.3: Politicians’ Average Choice

Treatment Tax Rate

Baseline
Incumbent 23.75
Candidate 21.72

Clustered
Incumbent 27.19
Candidate 30.31

Poor
Incumbent 24.38
Candidate 27.81

Heterogeneous
Incumbent 22.97
Candidate 23.59

Total
Incumbent 24.57
Candidate 25.86

Notes. The second column shows the average tax rate chosen by the Incumbent
and Candidate. The average is across all rounds and groups within each treatment.

3Using average behavior per electorate, t-tests reject the null hypothesis that the tax rate is 70% both
for the incumbent and candidate (p ≤ 0.01, N = 16). Likewise, they can only marginally reject that
the hypothesized value is 20% (p = 0.0534, N = 16 for the incumbent and p = 0.0150, N = 16 for the
candidate). Regarding redistributive policies, the average standard deviation of the fractions for each
community is 0.0645 (with a 95% CI of [0.0318; .0971]) for the incumbent and 0.0638 (with a 95% CI
of [0.0309; 0.0967]) for the candidate. Notice that a policy in line with targeting (on the limit, 50% for
a community, 50% for another and 0% for the remaining one), would result in a standard deviation of
0.2886
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Figure 4.1: Politicians’ After Policy Dispersion

Community 1 Community 2
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100% C1

100% C2
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(a) Baseline
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(b) Clustered
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Candidate
Incumbent

(c) Poor

Community 1 Community 2
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100% C3

100% C1

100% C2

Candidate
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(d) Heterogeneous

Notes. Triplots show the percentage of the after tax national endowment allocated
by politicians (either incumbent or candidate) to each community. Each panel
shows data from all rounds in a given treatment (cf. section 4.4.1). The triplot
is an equilateral triangle in which the top, bottom right and bottom left corners
indicate an allocation of 100% to communities 1, 2 and 3, respectively. The ‘Y’
in the center divides the triangle into regions in which two communities receive
the same percentage, with the crossing of the 3 lines indicating an equal split (i.e.,
one-third to each community).
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4.6.2 Voters’ Behavior

In order to understand voters’ behavior we consider two aspects of the experimental data.

We start by looking at the information demand and then move into voting and approval

behavior.

Figure 4.2 presents lowess curves of the proportion of information purchased over time

for each treatment, in total and by endowment.

Figure 4.2: Total Information Demand
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(a) Low Endowment
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(b) High Endowment
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Notes. The figures show lowess curves of the proportion of information purchased
over time. Panel (a) presents information purchase for low endowment voters, panel
(b) presents the same for high endowment voters, and panel (c) shows information
demand for all voters together.

Eyeballing figure 4.2 suggests that information demand is significantly positive, re-

jecting prediction P3 in favor of the alternative P3A. This suggestion is indeed confirmed

by a one-sided truncated t-test (p ≤ 0.001, N = 16)4, for total (0.1718), low (0.1709)

and high (0.1554) endowed voters, where the number in parentheses indicate the average

proportion of information purchased in each group. This is in line with other-regarding

4This test uses average information purchase per electorate as independent observations.
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preferences, and reveals some degree of sociotropic behavior. In order to test predic-

tion P4 we compare across treatments. First, notice that among high endowment voters,

average information purchase was lowest in the poor treatment, i.e., where there was

only one high endowment voter in each community and in the heterogeneous treatment,

where there was the greatest degree of complexity. Taken together, the high endowed

voters demand for information in these two treatments is statistically lower than in joint

baseline and clustered treatments (p = 0.0457, Rank-Sum Mann-Whitney test, N = 16).

Moreover, information purchase was at the lowest in the heterogeneous treatment, for low

endowed voters alone (p = 0.0522, Rank-Sum Mann-Whitney test, N = 16) and when

low and high endowment voters are combined (p = 0.0391, Rank-Sum Mann-Whitney

test, N = 16)5. Therefore, evidence is against P4, which predicts no differences across

treatments. However it does not support P4A either because this alternative predicts the

highest level of information purchase for the heterogeneous treatment. What the evidence

suggests is that the more complex environment induces a more simple strategy for all

voters, with less information demand. A possible explanation is that in a most complex

environment, obtaining and processing all information might be more difficult, leading to

a point in which voters revert to a strategy that exploits mostly the most convenient and

available information.

At a more disaggregate level, table 4.4 shows similar data per type of information,

averaged across all periods and further broken down by high and low endowment voters.

This shows that most of the information purchased is about the National level 6, followed

by Own Community. Overall, table 4.4 reinforces the patterns observed in Figure 4.2,

with particular attention to be paid to the poor and heterogeneous treatments. In the

poor treatment, high endowment voters almost never purchased information about other

communities. The average demand for this piece of information is not only lower than

for any other type of information, but it is also not statistically significantly greater than

zero (one sided truncated t-test, N = 4, p = 0.2125). The heterogeneous treatment

again follows the previously described pattern, however with the average purchase of

information about other communities significantly greater than zero (one sided truncated

t-test, N = 4, p = 0.002). With all voters combined, purchase of each type of information

is lowest in the heterogeneous treatment.

5In these tests we use each electorate as an independent observation and test whether a sub-group of
sessions/treatments were different from the remaining ones.

6The piece of information purchased most often is ‘Tax Rate’. If combined with information about
the average voter on the nation (column 4 of table 4.4), it reaches an average of 0.31.



4.6. RESULTS 85

Table 4.4: Proportion of Information Purchased

Own
Community

Other
Communities

Aggregate Tax Rate

Baseline 0.24 0.15 0.18 0.27
Low Endowment 0.22 0.14 0.17 0.25
High Endowment 0.26 0.17 0.19 0.32
Clustered 0.21 0.15 0.17 0.30
Low Endowment 0.18 0.14 0.15 0.27
High Endowment 0.25 0.16 0.19 0.35
Poor 0.25 0.12 0.13 0.30
Low Endowment 0.29 0.14 0.15 0.32
High Endowment 0.05 0.02 0.04 0.21
Heterogeneous 0.13 0.06 0.11 0.20
Low Endowment 0.13 0.06 0.10 0.21
High Endowment 0.13 0.06 0.12 0.20

Total 0.21 0.12 0.14 0.27
Low Endowment 0.21 0.12 0.14 0.27
High Endowment 0.19 0.11 0.15 0.28

Notes. Cells show, for each type of information, the proportion of the available
information purchased. For ‘Other Communities’ we aggregate the two communities
to which the voter does not belong. ‘Aggregate’ refers to information about the
average voter in the nation.
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Moving next to voting and approval behavior, we can examine the effect of economic

conditions at the various levels on vote choice. To start with an intuitive approach,

we examine conflicting situations, those where personal conditions are bad but national

conditions are good (figure 4.3(a)), or where personal conditions are good but national

conditions are bad (figure 4.3(b)).

Here voters are split into two groups: those who purchased national level information

(tax rate and/or average voter in the nation) and those who did not (see figure 4.3). First,

in both the voting and approval rounds, we see the same patterns. The informed are more

likely to vote against their personal interests. For instance, figure 4.3(a) depicts voters in

the situation where, compared to the candidate, the incumbent had made the voter worse

off but had improved the economy as a whole. Those who were aware of a positive change

in national economic conditions were more supportive of the incumbent than those who

were only aware of the personal negative conditions. While it is tempting to say that

the informed are more sociotropic (which they are), there is perhaps a selection effect.

There may simply be types of voters that a simple informed versus uninformed comparison

cannot reveal while uninformed voters can obviously not behave more sociotropically than

informed voters. What can be said is that this supports the assumption in our design

that sociotropic behavior is correlated with higher information demand. An attempt to

measure how more sociotropic these voters are is presented further below.

Next, we compare voting rounds to approval rounds. While the graph suggests little

difference between voting and approval rounds for uninformed voters, it does suggest

differences for informed voters. Specifically, informed voters appear more likely to approve

sociotropically (i.e., report approving of an incumbent who is good for the nation at the

expense of individuals and disapprove of an incumbent who is good for individuals at

the expense of the nation) than they are to vote sociotropically. In this sense, informed

voters may be using cheap talk, voicing a preference for improved national conditions,

when they really prefer better personal conditions. Or more simply, the informed may

aspire to vote sociotropically, but given a potentially costly decision (vote choice) they

revert to egotropic reasoning.

To generalize the previous analysis, tables 4.5 and 4.6 show marginal effects after

random effects probit estimations. The dependent variable is the probability of voting

for (table 4.5) or approving of (table 4.6) the incumbent. The models present results of

aggregate behavior, further decomposed into low and high endowment voters.

In the regressions on tables 4.5 and 4.6 the first variable (‘Self Indicator’) is an indica-

tor with value 1 if the Incumbent offers the highest net after policy welfare to a voter, −1

if the Candidate does and 0 in case of a tie. The next three variables present interaction

effects of this indicator with whether or not the voter purchased information concerning

her own community, at least one of the other communities and national level indicators

(average voter in the nation or tax rate), respectively. All voters are expected to react
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Figure 4.3: Voting and Approval Behavior Conditional on Conflicting Situation
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(a) Negative Personal Welfare vs. Positive National Welfare
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(b) Positive Personal Welfare vs. Negative National Welfare

Notes. Shown are the probabilities of voting for or approving of the incumbent under
conflicting situations. Panel (a) shows situations in which the incumbent offers less
personal net after policy welfare but more national net after policy welfare than
the candidate, while panel (b) shows the opposite case, i.e., situations in which the
incumbent offers more personal net after policy welfare but less national net after
policy welfare than the candidate. ‘No information’ refer to voters that, in that
particular round, did not purchase national information. ‘Information’ indicates
that the voter purchased tax rate information and/or information about the average
voter in the nation.
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Table 4.5: Voting Behavior, Marginal Effects

Total Low Endowment High Endowment
b(se) b(se) b(se)

Prediction at zero 0.550 0.663 0.410

Self indicator 0.407** 0.443** 0.318**
(0.025) (0.055) (0.042)

Self x own community information -0.148* -0.152* -0.193+
(0.061) (0.077) (0.099)

Self x other communities information -0.018 -0.007 -0.089
(0.064) (0.077) (0.110)

Self x national information -0.060 -0.096+ 0.033
(0.046) (0.057) (0.077)

(known) own community indicator 0.167** 0.184** 0.146+
(0.043) (0.055) (0.075)

(known) fairness indicator 0.203** 0.224** 0.131
(0.048) (0.062) (0.083)

(known) national indicator 0.028 -0.024 0.148*
(0.042) (0.053) (0.071)

N 1200 780 420

Notes. Cells show marginal effects and standard errors of a probit panel regression
with random effects at the individual level and session fixed effects (not reported).
The dependent variable is a dummy indicating whether or not a voter voted for
the incumbent. ‘Self Indicator’ is an indicator variable if value 1 if the Incumbent
provides a voter with more net after policy income than the Candidate, -1 on the
opposite case and 0 on an tie. The next three variables are interaction effects with
a dummy variable indicating whether or not a voter purchased information about
her own community, any of the other communities or national indicators (tax rate
or average voter in the nation). The final three variables are indicator variables
defined similarly to ‘Self Indicator’ interacting with the dummies presented before,
respectively. They, thus, compare the known differences in net after policy income
for a voter’s own community, (negative of the) dispersion across communities and
national welfare.
(+), (*) and (**) denotes statistical significance at the 10%-, 5%- and 1%-level.
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Table 4.6: Approval Behavior, Marginal Effects

Total Low Endowment High Endowment
b(se) b(se) b(se)

Prediction at zero 0.621 0.596 0.684

Self indicator 0.429** 0.451** 0.385**
(0.028) (0.031) (0.060)

Self x own community information -0.122** -0.105+ -0.171*
(0.043) (0.054) (0.073)

Self x other communities information -0.056 -0.114* 0.078
(0.044) (0.053) (0.079)

Self x national information -0.128** -0.150** -0.094+
(0.031) (0.040) (0.050)

(known) own community indicator 0.122** 0.108** 0.171**
(0.030) (0.039) (0.053)

(known) fairness indicator 0.059+ 0.055 0.109+
(0.031) (0.038) (0.060)

(known) national indicator 0.080** 0.014 0.168**
(0.027) (0.034) (0.049)

N 2640.000 1716.000 924.000

Notes. Cells show the marginal effects and standard errors of a probit panel re-
gression with random effects at the individual level and session fixed effects (not
reported). The dependent variable is a dummy indicating whether or not a voter
approved of the incumbent. Remarks concerning the dependent variables are as in
table 4.5.
(+), (*) and (**) denotes statistical significance at the 10%-, 5%- and 1%-level.
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somewhat positively to gains on own income, but sociotropic preferences, signaled by

the purchase of information, should reduce this effect if voters have some form of other-

regarding preferences. The next three variables are also indicators comparing incumbent’s

and candidate’s policies with respect to their effects in, respectively, net after policy wel-

fare for the voter’s own community; differences across communities and national welfare.

These variables enter the regression only when known, i.e., only when the voter purchased

information on the level concerned. The coefficients for these three variables are expected

to be positive if voters have other-regarding preferences.

Several interesting observations can be made. We start at the aggregate level (‘Total’).

First, as expected, improvement of the own conditions positively increases the voting and

approval probabilities. Other things equal, receiving a higher income from one of the

politicians increases the probability of voting for (by 40.7 percentage points) and approv-

ing of (by 42.9 percentage points) this politician compared to the case where both offer the

same. Rejecting P5 in favor of P5A, informed voters are less sensitive to personal gains,

however. This can be seen by the negative interaction effects on ‘Self Indicator’, which

in both regressions is significant in at least one of the three cases. The last three indica-

tors show that knowledge of positive (negative) community, distributional and national

conditions also favor the incumbent (candidate). This also sheds light on the meaningful

difference between uninformed voting and informed egotropic voting, introduced in sec-

tion 4.3. Informed egotropic voting would be revealed if the interaction terms on ‘Self

Indicator’ would be zero, which would indicate that acquisition of information leads to

no change in behavior. If information is used to make a social comparisons that serves

as a benchmark for one’s own personal economic welfare, negative estimates for the last

three variables would indicate acquisition of information and a voting/approval behavior

against others’ best interest. Neither are observed, which supports the argument that the

purchase of information reveals communotropic and/or sociotropic behavior.

As indicated previously by figure 4.3, voters seem to be more ‘extreme’ in approval

rounds than in voting rounds (the combined effects are larger and statistically stronger

in approval rounds). Specifically, national conditions seem to matter more in approval

rounds. Distributional concerns seem to be very relevant in voting rounds, however.

When comparing endowment types, the general patterns are in line with the aggregate

analysis. For example, both react positively to higher own income and are more ‘extreme’

in approval rounds than in voting rounds. Important differences emerge, however. In

particular, while low endowed voters react mostly to community level information, high

endowed voters are primarily concerned with national conditions. Moreover, low endowed

voters seem to react quite strongly to distributional concerns in voting rounds when,

in contrast, high endowed voters are only mildly affected by this indicator in approval

rounds.

All analyses presented here considered average behavior, only accounting for differences
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across endowments. It may well be, however, that voters are heterogeneous in their

preferences and that individual differences in behavior might explain (better) the observed

patterns. While an in-depth heterogeneity analysis is beyond the scope of this chapter,

some observations can be made. For example, we do observe that 58 voters (24.2% of the

sample) never buy a single piece of information, while 3 voters (1.25%) buy all information

available. Likewise, while 66 voters (27.5%) never purchase national level indicators, 16

(6.67%) do so in every single round. Reading the post-experiment questionnaire, we can

classify 177 (74%) voters’ explanation of their decision making process as presenting selfish

motives7 and 55 (23%) with sociotropic motives8.

4.6.3 Summary of Results

All in all, data supports most of the alternative hypotheses, indicating presence of other-

regarding preferences instead of pure egotropic voting. As presented in section 4.6.1, the

first two null hypotheses are rejected in favor of the alternatives. Specifically, politicians

choose tax levels close to the ‘optimal’ tax rate of 20% and do not heavily alter the initial

income distributions. Section 4.6.2 provided strong evidence that information purchase

is significantly positive, thus rejecting the third null hypothesis in favor of the alterna-

tive. The fourth null hypothesis is also rejected, as this predicted no treatment effects

in information purchase. However, as the alternative predicted the highest information

purchase at the heterogeneous treatment, this is not supported either. Finally, the fifth

null hypothesis is rejected. It predicted that voter behavior would not be influenced by

community, national nor distributional concerns. The evidence suggests that informed

voters are less sensitive to own income changes and that once aware of improved commu-

nity or national conditions tend to favor these politicians, even if it comes at their own

income costs.

The data also suggests that voters are more ‘extreme’ in approval rounds, specially re-

garding national indicators. Across endowment types, differences are also observed. More

specifically, high endowed voters react mostly to national conditions while low endowed

voters seem more concerned with the community level and distributional indicators. We

now discuss these results.

4.7 Discussion

We highlight some of our main findings. First, there is evidence of sociotropic (or other-

regarding) voting, even thought there was no direct financial incentive to do so. While

there is no monetary incentive to engage in anything much more sophisticated than unin-

7Statements such as “I voted for the candidate that best helped me”.
8Statements such as “I chose whichever candidate was offering the fairest tax rates and incomes”.
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formed egotropic voting, information purchase remains non-trivial and sociotropic voting

occurs at significant levels.

Second, voters are responsive to economic conditions at the various levels, when they

are aware of incumbent performance. That is, voters respond to changes in both tax

and redistribution policies in a systematic manner. Specifically, high endowment voters

demonstrate more sensitivity to national conditions while low endowment voter react more

to community level indicators.

Third, politicians rarely engage in targeting specific communities. While it would

always have been feasible for politicians to set taxes and redistribution in a manner that

would have maximized profit to two communities at the expense of the third, this is not

observed. This structure of redistribution combined with the choice of the ‘optimal’ tax

rate possibly reflects a belief that voters may have preferred more egalitarian and socially

maximizing outcomes.

Finally, there is evidence that some informed voters are engaging in cheap talk, sig-

naling that they will vote sociotropically but then voting (more) egotropically. This may

suggest that the considerations involved in the approval choice are not necessarily the

same as those that induce vote choice.

In sum, this chapter has presented a novel experimental investigation of information

search and economic voting. While there is significant potential for further innovation,

with modification of this design, this chapter has contributed insight into the mechanisms

underlying egotropic and sociotropic behavior. So, what information is relevant in eco-

nomic voting? The answer depends not only on who the individual is, but also on where

she lives and on her endowment.



4.A. EXPERIMENTAL INSTRUCTIONS 93

Appendix 4.A Experimental Instructions

In this appendix we provide a transcript of the experimental instructions. Brackets indi-

cate parts of the instruction that varied across treatments. The “Experimental Instruc-

tions” were given to all subjects (upon arrival) while the “Specific Instructions” were

sealed in an envelope and given to the specified roles only. Instructions were also pro-

vided on screen. In addition to the instructions, subjects also received a version of table

4.1(a) or 4.1(b), according to treatment, without the last column and highlights.

Experimental Instructions

Welcome to today’s experiment. Over the next two hours, you will be engaged in an activity

for which you will be paid by check upon completion. Just for arriving on time and agreeing

to participate, you will be paid a show up fee of $10. Additional money will be earned through

the course of the experiment, depending on your choices and the choices made by other partic-

ipants. During the experiment, all the money you earn will be listed in experimental currency

units (ECUs). When the experiment is complete, these will be converted to dollars at a rate of

one dollar for every 500 ECUs.

From this point on, you may not speak or attempt to communicate with any of the other par-

ticipants. Turn OFF, not just to silent, any phones or electronic devices and keep them off for

the duration of the experiment. Violation of these policies will result in first a warning and

then dismissal from the experiment without payment (but with no further penalty). If you have

a question, please raise your hand and an experimenter will come to you to answer your question.

Roles

At the beginning of the experiment, all participants are assigned to be either a Politician or a

Voter. Each participant has the same chance of being assigned to one of the two roles. You will

remain in the same role for the entire duration of the experiment.

Politicians (2): Two participants will be randomly chosen to be politicians. Of these two,

one will be randomly chosen to start as the Incumbent, while the other will be the Candidate

seeking to replace the Incumbent. The Incumbent will receive a salary of 500 ECUs per period,

while the Candidate will receive a salary of 100 ECUs per period.

Voters (15): The remaining fifteen participants will comprise a nation of voters, randomly

split into three communities of five. Once assigned to a community, a voter will remain in that

community for the rest of the experiment.

Each voter will also be randomly assigned to receive either a high endowment of 500 ECUs
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or a low endowment of 100 ECUs per period. This too will remain constant throughout the

experiment. [baseline: There will be 3 low endowment and 2 high endowment voters in each

community.][clustered : There will be 2 communities of 4 low endowment voters and 1 high en-

dowment voter and 1 community of 1 low endowment and 4 high endowment voters. ][poor :

There will be 4 low endowment and 1 high endowment voter in each community.][heterogeneous:

There will be a community of 4 low endowment and 1 high endowment voters, a community of

3 low endowment and 2 high endowment voters and a community of 2 low endowment and 3

high endowment voters.]

Structure of the experiment

Stage 1: Politicians choose a tax rate and the tax returns

In the first stage, politicians make the following choices: the tax rate and the tax returns. The tax

rate is the percentage of endowment collected from each voter. It can be a number between 0%

and 100% in increments of 10%. The same tax rate t will apply to ALL communities and, thus,

all voters. Each tax rate is associated with collected taxes and a tax revenue. These relationships

can be seen in two ways. First, it is given by mathematical equations. [baseline, clustered and

heterogeneous: Collected taxes are given by (3900 ∗ t), where 3900 is the total national endow-

ment (everyone’s endowment added up). Tax revenue is then given by (3900∗t)∗(1.40−t).][poor :

Collected taxes are given by (2700 ∗ t), where 2700 is the total national endowment (everyone’s

endowment added up). Tax revenue is then given by (2700 ∗ t) ∗ (1.40 − t).] If you find this

too hard to understand, there is no need to worry. In the accompanying table, we list for every

possible t, the collected taxes and tax revenue that it generates.

Once the tax revenue has been determined, the politician has to decide on the tax returns. That

is, how much of the tax revenue to return to each community. The total amount returned must

be equal to the tax revenue. Within each community the tax return is equally divided among

its voters. (Notice a politician can return different amounts to different communities but cannot

affect how the tax return is distributed within a community).

The tax rate and tax returns chosen by the Incumbent will be implemented. The choices made

by the Candidate are hypothetical proposals that can also be seen by the voters.

Stage 2: Voters observe information

Voters will be informed about their own endowment, their own income after taxes and tax re-

turns, and how their own income has changed as a result of these choices.

Voters will have the opportunity to purchase additional information for 2 ECUs per piece. Voters

can buy up to 5 pieces of information. The information relates to the tax rate and the Average
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Income Change, that is, how much better or worse an average voter is compared to her initial

endowment. The five pieces of information available are: tax rate, Average Income Change in

the voter’s own community, in each of the other two communities, and at the national level.

Voters can see the same information (including purchased information) for both politicians.

That means, if a voter purchases a piece of information, s/he will have access to that piece of

information about both politicians.

Stage 3: Approval Poll / Election

Voters will have the chance to say whether or not they are happy with the current Incumbent’s

policies. A question of the form “Do you approve of the job Politician X is doing as leader?”

will be posed. Voters must select either yes or no. The results will be announced at the end of

the period.

Every third period, instead of an approval question, there will be an election. Voters will have

the choice to vote for either Politician 1 or Politician 2 to be the leader for the next three periods.

The politician who receives the most votes wins. Results are announced at the end of the period.

Stage 4: Summary

At the end of each period, a screen will appear showing results of the Approval Poll / Election,

income from that period, and cumulative earnings.

Ending Conditions

This procedure will be repeated a pre-determined number of times. When the experiment has

been completed, you will be asked to fill out a short questionnaire. When everyone is finished,

you will each be called individually to the back of the room to be paid privately.

Please press “Continue” on your screen once you finish reading this part. You will learn about

your role (Politician or Voter) and receive further instructions about your screen.
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Specific Instructions for Politicians:

As mentioned before, politicians make the following choices: the tax rate and the tax returns.

The tax rate is set by moving the slider at the top of your screen from left to right. As you

move the slider, you will see directly underneath, how the tax rate affects the tax revenue. The

next choice to be made is the tax returns to each community. This has to be entered to each

community individually on the left hand side of your screen.

To assist you in your decisions, below the tax revenue, there is an indication of the amount not

yet distributed. There is also a calculator button on the rightmost side of the screen. You can

click on this button to call a calculator in case you believe it may help you with the computations.

On the right side of your screen, you will see a column labeled “Total Income Change”. This

refers to the amount your policies have given to or taken from certain voters. For example, total

income change of 70.00 for Community 1 means that you have made that community 70 ECUs

better off than it was before.

This view is called the “Aggregate Distribution View”. At the bottom of the screen, you will see

a button labeled “Income Distribution View”. If you click this button, you will be shown how

many low and high endowment voters are in each community and how your policy has affected

the average voter in each group. Click “Aggregate Distribution View” to return to the previous

view.

At anytime you can click the “Preview” button to see the effects of your current policy and to

update the amount not yet distributed. Note: to preview a policy, the total amount returned

to the communities must be no more than the tax revenue.

You will also see a button at the bottom of your screen labeled “History”. Click this button

to see the policies chosen by you and by the other politician in previous periods. The buttons

“Own History” and “Other Politician’s History” allow you to alternate views accordingly. The

following information is provided on the history screen: Period, Status (Incumbent or Candi-

date), Tax Rate and Tax Returns for each community. (Note this will be empty in the first

period). Click “Current Period” to return to current period’s view.

Once you are satisfied with a policy that completely distributes the tax revenue you can click

“OK”. In the next period, this will be shown as the starting policy. You will, of course, be free

to change it.

When both politicians have pressed “OK”, voters will be able to see the information and fill the

Approval/ Election ballot. During this time, you will be shown a screen similar to your decision

screen, which you can use to try different policies and test their effects. No values entered during
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this stage will be implemented or recorded into the “History” screen.

Please press “Continue” on your screen once you finish reading this part. This concludes the

instructions.
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Specific Instructions for Voters:

Once both politicians have decided on their policies, you will see how their choices have trans-

lated into payoffs.

In the middle of the screen, you will see your endowment. Directly underneath, a table starts.

This table presents a column associated with each Politician’s policy. The first two rows indi-

cate your income after taxes and tax returns, and how your income has changed. You have the

opportunity to purchase up to 5 additional pieces of information for 2 ECUs per piece. The

row below your income change holds the tax rate. Click on the button “Purchase Information”

to reveal the tax rate. Next, there is a sub-table. The first columns indicate the number of

low and high endowment voters, followed by the average income. The final columns refer to

the Avg. Income Change. For this column, the first three options are Own Community, Other

Community 1, and Other Community 2. If you click on one of the “Purchase Information”

buttons, you will be told how much better or worse off the average member of that community

is, compared to the initial endowment, due to the policy choices. The final row provides in-

formation about the whole nation, that is, the number of low and high endowment voters and

the average endowment, and the possibility to “Purchase Information” about the Avg. Income

Change in the nation as a whole.

At the bottom of the screen there are also two buttons labeled “History Politician 1” and “His-

tory Politician 2” which will show you information about previous periods. You will be shown

the following information: Period, Status (Incumbent or Candidate), Own Income Change and,

if purchased, Tax Rate, Average Income Change in your Own Community, Other Community

1, Other Community 2 and Nation. Notice it is not possible to purchase information regarding

previous periods. Click “Current Period” to return to current period’s view.

The ballot for approval or election will appear on the top of your screen. You must indicate

if you approve or not of the job the current incumbent is doing as the leader, and in election

periods (every third period), indicate instead, for whom you wish to vote.

Once you are done reviewing information and casting your vote, please click “OK” to continue,

in the bottom right corner of the screen. The experiment cannot continue until all voters have

done this, so please remember to click the button.

While the politicians are making their choices you will be shown the “History” screens. (Note

this will be empty on the first period).

Please press “Continue” on your screen once you finish reading this part. This concludes the

instructions.
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Appendix 4.B Experimental Screen Shots

In this appendix we provide screen shots of the politicians (4.4(a)) and voters (4.4(b)) decision

screens, in order to illustrate the interface used by subjects and the information possibility

contained in their screens.

Figure 4.4: Experimental Screen Shots

(a) Politicians

(b) Voters

Notes. The figure presents screen shots for the politicians (panel (a)) and voters
((b)). These are illustrative examples and not a taken from an actual session.





Chapter 5

Preference for Efficiency or

Confusion?1

5.1 Introduction

Subjects contribute to public goods even in situations in which it is individually opti-

mal to free-ride. Amongst the experimental paradigms, over-contribution in linear pub-

lic good experiments represents one of the best documented and most studied regulari-

ties. In order to explain this evidence, social scientists have elaborated a large number

of behavioral explanations that are based on refinements of the hypothesis of “other-

regarding preferences”: reciprocity (Falk & Fischbacher 2006, Fischbacher, Gaechter &

Fehr 2001, Holländer 1990, Sugden 1984), altruism and spitefulness (Andreoni 1989,

Andreoni 1990, Levine 1998), commitment and Kantianism (Bordignon 1990, Laffont

1975), norm compliance (Bernasconi, Corazzini & Marenzi 2010), and team-thinking

(Bacharach 2006, Cookson 2000, Sugden 2003).

Recently, the hypothesis of preference for (group) efficiency has been invoked as an

additional psychological explanation for agents’ attitude to freely engage in pro-social be-

haviors. Indeed, there is evidence showing that experimental subjects often make choices

that increase group efficiency, even at the cost of sacrificing their own payoff (Charness &

Rabin 2002, Engelmann & Strobel 2004). Corazzini, Faravelli & Stanca (2010) use this

behavioral hypothesis to explain evidence from linear public good experiments based on

prizes (a lottery, a first price all pay auction and a voluntary contribution mechanism

used as a benchmark) and characterized by endowment heterogeneity and incomplete in-

formation on the distribution of incomes. In particular, they present a simple model in

which subjects bear psychological costs from contributing less than what is efficient for

the group. The main theoretical prediction of their model when applied to linear public

good experiments is that the equilibrium contribution of a subject is increasing in both

1This chapter is based on Corazzini & Tyszler (2010).
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her endowment and the weight attached to the psychological costs of (group-)inefficient

contributions in the utility function. The authors show that this model is capable of ac-

counting for over-contribution as observed in their experiment as well as evidence reported

by related studies.

However, as argued by several scholars, rather than being related to subjects’ kindness,

over-contribution may reflect their natural propensity to make errors. There are several

experimental studies (Andreoni 1995, Brandts & Schram 2001, Goeree, Holt & Laury

2002, Houser & Kurzban 2002, Palfrey & Prisbrey 1996, Palfrey & Prisbrey 1997) that

seek to disentangle other-regarding preferences from noisy behaviors by running ad hoc

variants of the linear public good game. A general finding in these papers is that “warm-

glow effects and random error played both important and significant roles” (Palfrey &

Prisbrey 1997, p. 842) in explaining over-contribution.

In a similar vein, one may wonder about the relative importance of noise and preference

for efficiency in explaining the experimental evidence. In order to tackle this question,

we build and estimate a quantal response equilibrium (henceforth QRE, McKelvey &

Palfrey 1995) extension of the model presented by Corazzini, Faravelli & Stanca (2010).

This boundedly rational model formally incorporates both preference for efficiency and the

noise arguments. Moreover, in contrast to previous studies that aim to find the relative

importance of error and other-regarding preferences, the QRE approach explicitly applies

an equilibrium analysis.

There are several alternative theoretical frameworks that can be used to model noisy

behaviors (bounded rationality) and explain experimental evidence in strategic games.

Two examples are the level-k model (e.g. Stahl & Wilson 1995, Ho, Camerer & Weigelt

1998, Stahl & Haruvy 2008) and (reinforcement) learning models (e.g. Erev & Roth 1998).

In the level-k model of iterated dominance, level-0 subjects choose an action randomly

and with equal probability over the set of possible pure strategies while level-k subjects

choose the action that represents the best response against level-(k− 1) subjects. Level-k

models have been used to explain experimental results in games in which other-regarding

preferences do not play any role, such as p-Beauty contests and other constant sum game.

Since in public good games there is a strictly dominant strategy of no contribution, unless

other-regarding preferences are explicitly assumed, level-k models do not apply. Similar

arguments apply to learning models. In the basic setting, each subject takes her initial

choice randomly and with equal probability over the set of possible strategies. As repe-

tition takes place, strategies that turn out to be more profitable are chosen with higher

probability. Thus, unless other-regarding preferences are explicitly incorporated into the

utility function, repetition leads to the Nash Equilibrium of no contribution.

The QRE approach has the advantage that even in the absence of other-regarding

preferences it can account for over-contribution in equilibrium. Moreover, we can use the

model to assess the relative importance of noise and efficiency concerns.
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For our QRE approach, we start from a benchmark model in which the population

is homogeneous in both concerns for (group) efficiency and the noise parameter. Then,

we allow for heterogeneity across subjects by assuming the population to be partitioned

into subgroups with the same noise parameters but distinct in the preference for (group)

efficiency.

In line with our theoretical setting, we use data from the VCM sessions of Corazzini,

Faravelli & Stanca (2010) to compare estimates from the model not accounting for noise

in subjects’ behaviors with those from the QRE extension. For the QRE model with a

homogeneous population, we find that subjects’ over-contribution is entirely explained

by noise in behaviors, with the estimated parameter of concerns for (group) efficiency

being zero. A formal likelihood ratio test strongly rejects the specification not allowing

for randomness in contributions in favor of the more general QRE model. A different

picture emerges in the QRE model with heterogeneous subjects. In the model with two

sub-groups, the probability of a subject being associated with a strictly positive degree

of preference for (group) efficiency is approximately one third. This probability increases

to 59% when we add a third subgroup characterized by an even higher efficiency concern.

A formal likelihood ratio test confirms the supremacy of the QRE model with three

subgroups over the other specifications. These results are robust to learning processes

over repetitions. Indeed, estimates remain qualitatively unchanged when we replicate our

analysis on the last 25% of the experimental rounds. The rest of this chapter is structured

as follows. In section 5.2, we describe the experimental setting of Corazzini, Faravelli &

Stanca (2010). In section 5.3, we present the QRE extension of the model based on the

preference for (group) efficiency hypothesis. Section 5.4 reports results from our statistical

analysis. Section 5.5 concludes.

5.2 The Experiment

Our statistical analysis is based on the experimental results reported by Corazzini, Far-

avelli & Stanca (2010). More specifically, we use data from three sessions of a voluntary

contribution mechanism with endowment heterogeneity and incomplete information. Each

session consisted of 20 rounds and involved 16 subjects. At the beginning of each ses-

sion, each subject was randomly and anonymously assigned an endowment of either 120,

160, 200, or 240 tokens. The endowment assigned at the beginning was kept constant

throughout the 20 rounds of the experiment and this was common knowledge. The ex-

periment was run in a strangers condition (Andreoni 1988) such that, at the beginning

of each round, subjects were randomly and anonymously rematched in groups of four

players. Thus, in each round subjects made their choices under incomplete information

on the distribution of the endowments in their group. In each round, every subject had

to allocate her endowment between an individual and a group account. While subjects
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allocated tokens to the accounts, payoff were expressed in points. The individual account

implied a private benefit such that for each token a subject allocated to the individual

account, she received two points. On the other hand, tokens in the group account gener-

ated monetary returns to each of the group members. In particular, each subject received

one point for each token allocated by her, or by any other member of her group to the

group account. Thus, the marginal per capita return used in the experiment was 0.5.

At the beginning of each round, the experimenter exogenously allocated 120 tokens to

the group account, independently of subjects’ choices, thus implying 120 extra points for

each group member. At the end of each round, subjects received information about their

payoffs. Points were converted to euros using an exchange rate of 1000 points per euro.

Subjects, mainly undergraduate students of economics, earned 12.25 euros on average for

sessions lasting about 50 minutes. The experiment took place in May 2006 in the Exper-

imental Economics Laboratory of the University of Milan Bicocca and was computerized

using the z-Tree software (Fischbacher 2007).

The main features of anonymity and random rematching introduced by Corazzini,

Faravelli & Stanca (2010) in their experimental setting, narrow the relevance of some

‘traditional’ behavioral hypotheses used to explain subjects’ over-contribution. For in-

stance, they preclude subjects’ possibility to reciprocate (un)kind contributions of group

members (Rabin 1993). Moreover, under these conditions, subjects with preferences for

equality cannot make compensating contributions to reduce (dis)advantageous inequality

(Fehr & Schmidt 1999, Bolton & Ockenfels 2000). Rather, the hypothesis of preference

for (group) efficiency as a particular form of warm-glow (Andreoni 1989, 1990) appears a

more plausible justification.

5.3 Theoretical Predictions and Estimation Proce-

dure

Consider a finite set of subjects P = {1, 2, ..., p}. In a generic round, subject i ∈ P , with

endowment wi ∈ N+ contributes gi to the group account, with gi ∈ N+ and 0 ≤ gi ≤ wi.

The monetary payoff of subject i who contributes gi in a round is given by

πi(wi, gi) = 2(wi − gi) + 120 + gi +G−i, (5.1)

where G−i is the sum of the contributions of group members other than i in that round.

Given equation (5.1), if subjects’ utility only depends on the monetary payoff, zero con-

tribution is the unique Nash equilibrium of each round. In order to explain the positive

contributions observed in their experiment, Corazzini, Faravelli & Stanca (2010) assume

that subjects suffer psychological costs if they contribute less than what is optimal for

the group. In particular, psychological costs are introduced as a convex quadratic func-
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tion of the difference between a subject’s endowment (i.e., the social optimum) and her

contribution. In the VCM, player i’s (psychological) utility function is given by

ui(wi, gi, αi) = πi(wi, gi)− αi
(wi − gi)

2

wi

(5.2)

where αi is a non-negative and finite parameter measuring the weight attached to the

psychological costs, (wi−gi)
2

wi
, in the utility function. Notice that psychological costs are

increasing in the difference between a subject’s endowment and her contribution. Under

these assumptions, in each round, there is a unique Nash equilibrium in which individual

i contributes

gNE
i =

2αi − 1

2αi

wi (5.3)

The higher the value of αi, the higher the equilibrium contribution of subject i is. The

average relative contribution, gi/wi, observed by Corazzini, Faravelli & Stanca (2010) in

their VCM sessions is 22%. By calibrating equation (5.3) accordingly the authors find an

average α = 0.64.

Following (McKelvey & Palfrey 1995), we introduce noisy decision-making and con-

sider a Logit Quantal Response extension of (5.2). In particular, we assume subjects

to choose their contributions randomly according to a logistic quantal response function.

Namely, for a given endowment, wi, and contributions of the other group members, G−i,

the probability that subject i contributes gi is given by

qi(wi, gi, αi, µ) =
exp

{

ui(wi,gi,αi)
µ

}

wi
∑

gj=0

exp
{

ui(wi,gj ,αi)

µ

}

(5.4)

where µ ∈ ℜ+ is a noise parameter reflecting a subject’s capacity of noticing differences

in expected payoffs.

Therefore each subject i is associated with a (wi+1)-dimensional vector q
i
(wi,gi

, αi, µ)

containing a value of qi(wi, gi, αi, µ) for each possible contribution level gi ∈ g
i
≡ {0, . . . , wi}.

Let
{

q
i
(wi,gi

, αi, µ)
}

i∈P
be the system including q

i
(wi,gi

, αi, µ), ∀i ∈ P . Notice that

since others’ contribution, G−i, enters the r.h.s of the system, others’ qi will also enter the

r.h.s. A fixed point of
{

q
i
(wi,gi

, αi, µ)
}

i∈P
is, hence, a Quantal Response Equilibrium

(QRE),
{

qQRE
i

(wi,gi
, αi, µ)

}

i∈P
.

In equilibrium, the noise parameter µ reflects the dispersion of subjects’ contributions

around the Nash prediction expressed by equation (5.3). The higher µ, the higher the

dispersion of contributions. As µ tends to infinity, contributions are randomly drawn

from a uniform distribution defined over [0, wi]. On the other hand, if µ is equal to 0, the
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equilibrium contribution collapses to the Nash equilibrium.2

In this framework, we use data from Corazzini, Faravelli & Stanca (2010) to jointly

estimate α and µ. We proceed as follows. Our initial analysis is conducted by using all

rounds (n = 20) and assuming the population to be homogeneous in both α and µ. This

gives us a benchmark that can be directly compared to the results reported by Corazzini,

Faravelli & Stanca (2010). In our estimation procedure, we use a likelihood function that

assumes each subject’s contributions to be drawn from a multinomial distribution. That

is:

Li(wi,gi
, α, µ) =

n!
wi
∏

gj=0

n(gj)!

wi
∏

gk=0

qQRE
i (wi, gk, α, µ)

n(gk) (5.5)

where n(gj) is the number of times subject i contributed gj over the n rounds of the

experiment, and similarly for n(gk). The contribution of each person to the log-likelihood

is the log of expression (5.5). The Maximum Likelihood procedure consists of finding the

non-negative values of µ and α (and corresponding QRE) that maximize the summation

of the log-likelihood function evaluated at the experimental data. In other words, we

calculate the multinomial probability of the observed data by restricting the theoretical

probabilities to QRE probabilities only.

We then extend our analysis to allow for cross-subject heterogeneity. In particular,

we generalize the QRE model above by assuming the population to be partitioned into S

subgroups that are characterized by the same µ but different α. In this case, the likelihood

function becomes:

Li(wi,gi
, α1, α2, ..., αS, γ1, γ2, ..., γS, µ) =

S
∑

s=1

γs

n!
wi
∏

gj=0

n(gj)!

wi
∏

gk=0

qQRE
i (wi, gk, αs, µ)

n(gk)

(5.6)

where γ1, γ2, ..., γS, with
S
∑

s=1

γs = 1, are the probabilities for agent i belonging to the

sub-group associated with α1, α2, ..., αS, respectively. This allows us to estimate the value

of µ for the whole population, the value of α1, α2, ..., αS for the S sub-groups and the

corresponding probabilities, γ1, γ2, ..., γS. For identification purposes we impose that

αs ≤ αs+1. The introduction of one group at a time accompanied by a corresponding

likelihood-ratio test allows us to determine the number of α−groups that can be statis-

tically identified from the original data. In the following statistical analysis, estimates

account for potential dependency of subject’s contributions across rounds. Confidence

intervals at the 0.01 level are provided using the inversion of the likelihood-ratio statistic,

2More specifically, for each subject i equilibrium contributions converge to qi(wi, g
NE
i , αi, 0) = 1 and

qi(wi, gi, αi, 0) = 0, ∀gi 6= gNE
i .



5.4. RESULTS 107

subject to parameter constraints, in line with Cook & Weisberg (1990), Cox & Hinkley

(1979) and Murphy (1995).

5.4 Results

Using data from the 20 rounds of the experiment, table 5.1 reports average contributions

(both by endowment type and overall) observed in the experiment, average contributions

as predicted by the model not accounting for noise in subjects’ contributions and estimates

as well as average contributions from different parameterizations of the Logit Quantal

Response extension of the model. In particular, specification (1) refers to a version of the

model in which both α and µ are constrained to be equal to benchmark values based on

Corazzini, Faravelli & Stanca (2010). Under this parameterization, α is fixed to the value

computed by calibrating equation (5.3) on the original experimental data, 0.64, while µ

is constrained to 13.

Table 5.1: Homogeneous population (all rounds)

Data CFS (1) µ, α (2) µ, α (3) µ, α

µ − − 1 21.83 41.59
[19.69; 24.34] [39.11; 44.34]

α − 0.64 0.64 0.64 0
[0; 0.01]

(Predicted) Avg. Contributions
Overall endowments 37.91 39.38 39.41 60.24 37.91

wi = 120 34.02 26.25 26.34 44.84 34.12
wi = 160 24.53 35.00 35.03 55.68 37.67
wi = 200 47.50 43.75 43.76 65.57 39.48
wi = 240 45.57 52.50 52.50 74.86 40.36

log ll −8713.95 −3483.79 −3170.69
Obs. 960 960 960 960 960

Notes. This table reports average contributions as well as estimates and predictions

from various specifications of the model based on the efficiency concerns assumption

using all 20 rounds of the experiment. CFS refers to the specification not account-

ing for noise in subjects’ contributions while (1), (2) and (3) are Logit Quantal

Response extensions of the model. In (1) α and µ are constrained to 0.64 and 1,

respectively. In (2), the value on α is set to 0.64, while µ is estimated through equa-

tion (5.5). Finally, (3) refers to the unconstrained model in which both α and µ are

estimated through equation (5.5). The table also reports, for each specification, the

corresponding log-likelihood. Confidence Intervals are computed using a inversion

of the likelihood-ratio statistic, at the 0.01 level, subject to parameter constraints.

3Appendix 5.A shows the Maximum Likelihood estimation value of α when we vary µ. It is possible
to see that for a large range of values of µ this value is close to 0.64. We choose µ = 1 as a sufficiently
low value in which the estimated α is close to 0.64 and thus provide a noisy version of the base model
which can be used for statistical tests.
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As shown by table 5.1, specification (1) closely replicates predictions of the original

model presented by Corazzini, Faravelli & Stanca (2010) not accounting for noise in

subjects’ contributions. In specification (2), α is fixed to 0.64, while µ is estimated by

using equation (5.4). The value of µ increases substantially with respect to the benchmark

value used in specification (1). A likelihood-ratio test strongly rejects specification (1)

that imposes restrictions on the values of both α and µ in favor of specification (2) in

which µ can freely vary on ℜ+ (LR = 10460.33; Pr {χ2(1) > LR} < 0.01). However, if

we compare the predicted average contributions of the two specifications, we find that

specification (1) better approximates the original experimental data. This is because a

higher value of the noise parameter spreads the distributions of contributions around the

mean. Therefore even with mean contributions further from the data (induced by the

fixed value of α) the spread induced by the noise parameter in specification (2) produces

a better fit. This highlights the importance of taking into account not only the average

(point) predictions, but also the spread around it. It also suggests that allowing α to vary

can improve fit.

In specification (3), α and µ are jointly estimated using equation (5.5), subject to

α ≥ 0. If both parameters can freely vary over ℜ+, α reduces to zero and µ reaches

a value that is higher than what was obtained in specification (2). As confirmed by a

likelihood-ratio test, specification (3) fits the experimental data better than both spec-

ification (1) (LR = 11086.54; Pr {χ2(2) > LR} < 0.01) and specification (2) (LR =

626.21; Pr {χ2(1) > LR} < 0.01). Thus, under the maintained assumption of homogeneity

our estimates suggest that contributions are better explained by randomness in subjects’

behavior rather than by concerns for efficiency.

In order to control for learning effects, we replicate our analysis using the last five

rounds only. Results are shown in table 5.2.

Consistent with a learning argument, in both specifications (2) and (3) of table 5.2, the

values of µ are substantially lower than the corresponding estimates in table 5.1. Thus,

repetition reduces randomness in subjects’ contributions. The main results presented

above, however, are confirmed by our analysis on the last five periods. Looking at specifi-

cation (3) of table 5.2, in the model with no constraints on the parameters, the estimated

value of α again drops to zero. A likelihood-ratio test again shows that specification (3)

explains the data better than both specifications (1) (LR = 1578.83; Pr {χ2(2) > LR} <

0.01) and (2) (LR = 203.85; Pr {χ2(1) > LR} < 0.01).

These results seem to reject the preference for (group) efficiency hypothesis in favor

of pure randomness in subjects’ contributions. A different picture emerges when we allow

for cross-subject heterogeneity, however. In table 5.3 we drop the assumed homogeneity.

In particular, we consider two models with heterogeneous subjects: the first assumes

the population to be partitioned into two sub-groups (S = 2) and the second into three
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Table 5.2: Homogeneous population (last 5 rounds)

Data CFS (1) µ, α (2) µ, α (3) µ, α

µ − 1 11.63 26.91
[9.80; 13.95] [24.14; 30.17]

α 0.59 0.59 0.59 0
[0; 0.03]

(Predicted) Avg. Contributions
Overall endowments 25.94 26.39 26.91 44.78 25.94

wi = 120 21.13 17.59 18.44 34.55 25.05
wi = 160 17.63 23.46 24.04 41.68 26.01
wi = 200 35.28 29.32 29.71 48.30 26.30
wi = 240 29.70 35.19 35.45 54.60 26.39

log ll −1675.03 −987.54 −885.62
Obs. 240 240 240 240 240

Notes. This table reports average contributions as well as estimates and predictions

from various specifications of the model based on the efficiency concerns assumption

using the last 5 rounds of the experiment only. The same remarks as in table 5.1 apply.

subgroups (S = 3).4 As before, we conduct our analysis both by including all rounds of

the experiment and by focusing on the last five repetitions only.

We find strong evidence of heterogeneity. Focusing on the analysis across all rounds,

according to the model with two sub-groups, a subject is associated with α1 = 0 with

probability 0.66 and with α2 = 0.53 with probability 0.34. Results are even sharper in

the model with three subgroups: in this case α1 = 0 and the two other α−parameters are

strictly positive: α2 = 0.43 and α3 = 1.04. Subjects are associated with these values with

probabilities 0.41, 0.50 and 0.09, respectively. Thus, in the more parsimonious model, the

majority of subjects contribute in a way that is compatible with the preference for (group)

efficiency hypothesis. These proportions are in line with findings of previous studies

(Andreoni 1995, Brandts & Schram 2001, Houser & Kurzban 2002) in which, allowing

for confusion, social preferences explain the behavior of about half of the experimental

population.

Heterogeneity across subjects reduces the estimated randomness in subjects’ contribu-

tions: the value of µ reduces from 41.59 in specification (3) of the model with homogeneous

population (table 5.1), to 28.50 and 22.14 in the model with two and three subgroups,

respectively. According to a likelihood-ratio test, both the models with S = 2 and S = 3

fit the data better than the (unconstrained) specification of the model with homogeneous

subjects (for the model with S = 2, LR = 117.25; Pr {χ2(2) > LR} < 0.01; whereas for

the model with S = 3, LR = 174.66; Pr {χ2(4) > LR} < 0.01). Moreover, adding an

4We have also estimated a model with S = 4. However, adding a fourth sub-group does not significantly
improve the goodness of fit of the model compared to the specification with S = 3. In particular, with
S = 4, the point estimates for the model with all periods are: µ = 21.81, α1 = 0, α2 = 0.38, α3 = 0.61,
α4 = 1.04, γ1 = 0.39, γ2 = 0.42, γ3 = 0.09.
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Table 5.3: Heterogeneous Subjects (all and last 5 rounds)

µ, α1, α2(n = 20) µ, α1, α2(n = 5) µ, α1, α2, α3(n = 20) µ, α1, α2, α3(n = 5)

µ 28.50 15.07 22.14 14.25
[25.88; 31.26] [12.90; 17.64] [20.56; 23.95] [12.04; 16.85]

α1 0 0 0 0
[0; 0.01] [0; 0.02] [0; 0.01] [0; 0.02]

α2 0.53 0.54 0.43 0.48
[0.46; 0.60] [0.47; 0.61] [0.39; 0.46] [0.40; 0.56]

α3 1.04 0.76
[0.92; 1.16] [0.53; 1.01]

γ1 0.66 0.63 0.41 0.59
[0.53; 0.78] [0.50; 0.75] [0.33; 0.46] [0.49; 0.64]

γ2 0.50 0.34
[0.43; 0.55] [0.23; 0.40]

(Predicted) Avg. Contributions
Overall endowments 37.15 25.57 38.51 25.72

wi = 120 32.06 22.17 31.97 22.07
wi = 160 36.04 24.63 36.78 24.68
wi = 200 39.01 26.77 40.83 26.99
wi = 240 41.48 28.73 44.45 29.13

log ll −3112.06 −865.75 −3083.35 −865.16
Obs. 960 240 960 240

Notes. This table reports estimates and predictions from two specifications of the model with efficiency concerns accounting for cross-
subject heterogeneity in the value of α. The analysis is conducted both by including all experimental rounds and by focusing on the last

five repetitions only. Parameters are estimated through equation (5.6). Given the linear restriction
S
∑

s=1

γs = 1, we only report estimates of

γ1, γ2, ..., γS−1. Confidence Intervals are computed using a inversion of the likelihood-ratio statistic, at the 0.01 level, subject to parameter
constraints.
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additional subgroup to the model with S = 2, significantly increases the goodness of fit

of the specification (LR = 57.42; Pr {χ2(2) > LR} < 0.01). As before, all these results

remain qualitatively unchanged when we control for learning processes and focus on the

last 5 experimental rounds.

In order to check for the robustness of our results in table 5.3, we have also estimated

additional specifications accounting for heterogeneity in both concerns for (group) effi-

ciency and noise in subjects’ behaviors. Although the log-likelihood of the model with

both sources of heterogeneity significantly improves in statistical terms, the estimated

values of the α−parameters remain qualitatively the same of those reported in table 5.3.

5.5 Conclusions

Is over-contribution in linear public good experiments explained by subjects’ preference for

(group) efficiency or does it rather simply reflect their natural attitude to make errors? In

order to answer this fundamental question, we have built and estimated a quantal response

equilibrium model in which, in choosing their contributions, subjects are influenced by

both a genuine concern for (group) efficiency and a random noise in their behavior.

In line with other studies, we find that both concerns for (group) efficiency and noise

in behaviors play an important role in determining subjects’ contributions. However,

assessing which of these two behavioral hypotheses is more relevant in explaining contri-

butions strongly depends on the degree of cross-subject heterogeneity admitted by the

model. Indeed, by estimating a model with homogeneous subjects, the parameter captur-

ing concerns for (group) efficiency vanishes while noise in behavior entirely accounts for

over-contribution. A different picture emerges when we allow the subjects to be hetero-

geneous in their concerns for efficiency. By estimating a model in which the population is

partitioned into three subgroups that differ in the degree of concerns for efficiency, we find

that the most of the subjects contribute in a way that is compatible with the preference

for (group) efficiency hypothesis. A formal likelihood-ratio test confirms the supremacy

of the QRE model with three subgroups over the other specifications.

Previous studies (Andreoni 1995, Brandts & Schram 2001, Goeree, Holt & Laury

2002, Houser & Kurzban 2002, Palfrey & Prisbrey 1996, Palfrey & Prisbrey 1997) tried to

disentangle the effects of noise from other-regarding preferences mainly by manipulating

the experimental design. Our approach adds a theoretical foundation in the form of an

equilibrium analysis. In contrast to studies which focus mostly on (direct) altruism, we

follow Corazzini, Faravelli & Stanca (2010) and allow for preference for efficiency. Our

results are in line with the literature in the sense that we also conclude that a combination

of noise and social concerns play a role. Our results, however, are directly supported by

a sound theoretical framework proven valid in similar settings (e.g. Goeree & Holt 2005).

Recent studies (Erlei 2008, Fischbacher & Gaechter 2006) have emphasized the im-
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portance of admitting heterogeneity in social preferences in order to better explain ex-

perimental evidence. In this chapter we show that neglecting heterogeneity in subjects’

social preferences may lead to erroneous conclusions on the relative importance of the

love for (group) efficiency hypothesis with respect to the confusion argument. Indeed,

as revealed by our analysis, the coupling of cross-subject heterogeneity in concerns for

(group) efficiency with noise in the decision process seems to be the relevant connection

to better explain subjects’ contributions.
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Appendix 5.A Maximum Likelhood of α for varying

µ-values

Table 5.4 shows the Maximum Likelihood value of α and the log-likelihood according to

equation (5.5) as µ decreases from 1000 to 0.4. As shown by the table, for high values of µ

the estimated value of α is 0. When µ is equal to 10, the estimated value of alpha is 0.50.

Moreover, for µ lower than 2.00, the estimated value of α is 0.61. For the specification

tests presented in section 5.4, we set µ = 1. This is a sufficiently low value of µ in

order to generate a noisy version of the base model. Two arguments indicates why this

choice is valid. First, for a range of values including µ = 1, the estimated α is stable.

Moreover, since the log-likelihood of a model with α = 0.61 and µ = 1 is higher than that

corresponding to a model with µ=0.4 (and similarly for α = 0.64), the choice of any µ

lower than 1 for the benchmark value would only reinforce the results of section 5.4. More

specifically, both likelihood-ratio statistics comparing specifications (1) with specifications

(2) and (3) of tables 5.1 and 5.2 would increase.
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Table 5.4: Maximum Likelhood of α for varying µ-values

µ α log-likelihood

1000.00 0 −3637.64
500.00 0 −3591.79
333.33 0 −3548.7
250.00 0 −3508.34
200.00 0 −3470.67
166.67 0 −3435.64
142.86 0 −3403.19
125.00 0 −3373.25
111.11 0 −3345.76
100.00 0 −3320.64
90.91 0 −3297.8
83.33 0 −3277.17
76.92 0 −3258.65
71.43 0 −3242.16
66.67 0 −3227.61
62.50 0 −3214.93
58.82 0 −3204.01
55.56 0 −3194.79
52.63 0 −3187.18
50.00 0 −3181.1
40.00 0 −3171.22
30.30 0.14 −3192.52
20.00 0.33 −3247.22
10.00 0.50 −3444.42
9.09 0.52 −3488.26
8.00 0.53 −3555.57
7.04 0.55 −3634.45
5.99 0.56 −3753.67
5.00 0.57 −3916.89
4.00 0.58 −4173.35
3.00 0.59 −4615.92
2.00 0.60 −5547.35
1.00 0.61 −8506.13
0.90 0.61 −9181.67
0.80 0.61 −10032.07
0.70 0.61 −11133.38
0.60 0.61 −12612.63
0.50 0.61 −14699.13
0.40 0.61 −17852.64

Notes. This table reports Maximum Likelihood estimates of α for selected values
of µ (see equation (5.5)). The last column reports the corresponding log-likelihood
value.
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Samenvatting (summary in Dutch)1

Stemmen is waarschijnlijk het instrument dat het meest geassocieerd wordt met het idee

van democratische besluitvorming. Er wordt gestemd bij nationale en lokale verkiezin-

gen, om besluiten te nemen in een parlement, door commissies, jury’s en ook in raden

van bestuur. Een goed begrip van het gedrag van kiezers is daarom van groot belang

voor verschillende vakgebieden. In dit proefschrift benaderen we kiezersgedrag vanuit het

perspectief van de politieke economie. Daarnaast onderzoeken we andere aspecten van

individueel gedrag in de publieke arena.

In hoofdstuk 2 onderzoeken we kiezersgedrag, zowel theoretisch als experimenteel,

in een omgeving gekenmerkt door drie kandidaten, een pluraliteitsregel en stemplicht.

We kijken of strategisch stemgedrag optreedt in een omgeving waarin Condorcet cycli

kunnen voorkomen. In het bijzonder richten we ons op de vraag hoe informatie over

de verdeling van voorkeuren invloed heeft op strategisch gedrag. Hierbij variëren we

ook de relatieve waardering van de op een na favoriete kandidaat. ‘Quantal response’

evenwichtsanalyse wordt gebruikt om het spel te analyseren en blijkt een goede voorspeller

voor de experimentele data. Uit onze resultaten blijkt dat mensen inderdaad strategisch

stemmen. De mate waarin men strategisch stemt is afhankelijk van (i) de beschikbaarheid

van informatie, (ii) de relatieve waardering van de op een na favoriete kandidaat, (iii) de

populariteit binnen het electoraat van de favoriete kandidaat van een kiezer, en (iv) de

relatieve waardering van de kiezer voor de meest populaire kandidaat in het electoraat.

Onze resultaten laten zien dat informatie als een coördinatiemechanisme dient waarbij

strategisch stemmen niet schadelijk blijkt te zijn voor de kansen van de kandidaat die de

grootste steun geniet.

In hoofdstuk 3 onderzoeken we kiezersgedrag in een vergelijkbare setting. In tegen-

stelling tot hoofdstuk 2, kunnen kiezers binnen hetzelfde electoraat nu verschillen in

hun relatieve waardering van de drie kandidaten. Dit introduceert heterogeniteit in de

voorkeuren van het electoraat. We onderzoeken drie verschillende situaties met betrekking

tot informatie: geen informatie, waarbij kiezers alleen hun eigen voorkeur kennen; geag-

gregeerde informatie, waarbij ze daarnaast de gerealiseerde verdeling van de preferenties

weten en volledige informatie, waarbij ze ook weten hoe de relatieve waardering van de

1Deze samenvatting is tot stand gekomen met behulp van Rosalie de Vries, Arthur Schram en Roel
van Veldhuizen.

125



126 SAMENVATTING (SUMMARY IN DUTCH)

opties is verdeeld binnen het electoraat. Een algemeen resultaat is dat heterogeniteit leidt

tot minder strategisch stemmen in ons experiment. We constateren echter, zowel theo-

retisch als experimenteel, dat de belangrijkste resultaten uit hoofdstuk 2 robuust blijken

tegen de introductie van voorkeurheterogeniteit. Daarnaast lijken verschillen in informatie

over de totale verdeling van voorkeuren de beste verklaring te geven voor waargenomen

verschillen in stemgedrag.

Ondanks een uitgebreide literatuur over ‘economisch stemmen’ heeft zich nog geen

echte consensus ontwikkeld over de invloed van economische overwegingen op de stemkeuze.

Een mogelijke reden hiervoor is de inherente complexiteit van het politieke klimaat. Om

de effecten van economische overwegingen te isoleren, ontwikkelen en presenteren we in

hoofdstuk 4 een laboratoriumexperiment dat het mogelijk maakt deze overwegingen te

variëren op drie niveaus: het individu, de gemeenschap en de nationale economie. Keuzes

door een beleidsmaker hebben direct invloed op de resultaten op elk van deze niveaus,

zodat we kunnen testen op ‘egotropic ’,‘communotropic’, en ‘sociotropic’ stemmen. Ons

ontwerp stelt ons in staat om specifiek te observeren welke informatie door kiezers als rel-

evant wordt beschouwd en in welke mate ‘de economie’ van belang wordt geacht. Hoofd-

stuk 4 presenteert onzes inziens de eerste experimentele studie die expliciet onderzoekt

hoe verschillende niveaus van economische overwegingen de stemkeuze bëınvloeden. We

observeren een vraag naar informatie, in een omgeving waar traditionele economische ar-

gumenten voorspellen dat er geen vraag zou moeten zijn en dat het stemmen gebaseerd

zou zijn op pure ‘egotropic’(egöıstische) gronden. Wij zien dat de vraag naar informatie

afneemt naarmate de complexiteit van de omgeving toeneemt en dat gëınformeerde kiezers

meer ‘sociotropic’ stemmen. Bovendien lijken kiezers meer ‘extreem’ te kiezen in enquêtes

waarin hun oordeel wordt gevraagd dan in werkelijke verkiezingen.

In hoofdstuk 5 stellen we de vraag in welke mate bijdragen aan publieke goederen in

een ‘public good game’ zijn toe te schrijven aan het bewust nastreven van een gemeen-

schappelijk goed (efficiëntie), dan wel kunnen worden afgedaan aan ruis in het individueel

gedrag. Met behulp van een evenwichtsbenadering gebaseerd op ‘bounded rationality’

schatten we het relatieve belang van efficiëntie en ruis. Met data uit een ‘public good

game’ experiment met heterogene ‘endowment’ en asymmetrische informatie, schatten

we een ‘quantal response’ evenwicht voor een model waarbij proefpersonen een voorkeur

kunnen hebben voor efficiëntie. Onder de aanname van een homogene bevolking, lijkt het

grootste deel van de bijdragen te kunnen worden verklaard door ruis. Het resultaat wordt

anders wanneer we heterogeniteit tussen individuen introduceren. In dit geval levert een

meerderheid van de proefpersonen een bijdrage die verenigbaar is met de hypothese dat

mensen een voorkeur hebben voor efficiëntie. Een formele ‘likelihood-ratio’ test verw-

erpt sterk de modellen die geen ruis toestaan en een homogene populatie aannemen en

ondersteunt de meer algemene QRE uitbreiding met heterogene voorkeuren en ruis.
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