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ABSTRACT

1.

Plurality voting is perhaps the most commonly used way to
aggregate the preferences of multiple voters. The purpose of
this paper is to provide a comprehensive study of people’s
voting behaviour in various online settings under the Plurality rule. Our empirical methodology consisted of a voting
game in which participants vote for a single candidate out
of a given set.
We implemented voting games that replicate two common
real-world voting scenarios: In the first, a single voter votes
once after seeing a large pre-election poll. In the second
game, several voters play simultaneously, and change their
vote as the game progresses, as in small committees. The
winning candidate in each game (and hence the subject’s
payment) is determined using the plurality rule. For each
of these settings we generated hundreds of game instances,
varying conditions such as the number of voters and their
preferences.
We show that people can be classified into at least three
groups, two of which are not engaged in any strategic behavior. The third and largest group tends to select the natural
“default” action when there is no clear strategic alternative.
When an active strategic decision can be made that improves
their immediate payoff, people usually choose that strategic
alternative. Our study has insight for multi-agent system designers in uncovering patterns that provide reasonable predictions of voters’ behaviors, which may facilitate the design
of agents that support people or act autonomously in voting
systems.

Voting and preference aggregation systems have been used
by people for centuries as tools for group decision-making in
settings as diverse as politics and entertainment [30, 6, 24].
Computers have assumed an increasingly significant role as
platforms and mediators for preference aggregation, such as
scheduling applications,1 aggregating search results from the
web [8] and collaborative filtering [25], and more recently as
autonomous voters in multi-agent systems [2].
While most theorists, whether in political science, economics, game-theory or computational social choice agree
that people do not vote truthfully, it is not clear what voting strategy they actually employ, and what type of environmental factors affect this strategy. Indeed, even under
the simple Plurality rule there is no agreement on how voters should vote or would vote given their preferences, and
different studies suggest different conclusions [27, 1, 12].
Part of the difficulty lies in the radically different contexts
in which people vote, such as political voting, a hiring committee, or in an online survey on which movie to watch, as
it is possible that people’s voting behavior strongly depends
on these contexts. Even if the setting is fixed, there are preciously few publicly available benchmarks that researchers
can use to evaluate the assumptions and predictions of various theories from the social choice literature.
Understanding people’s voting strategies requires knowledge of their underlying preferences as well as their voting
behavior. In recent years we witnessed a huge leap forward
in the availability and accessibility of preference profiles,
largely due the PrefLib project [17]. This database contains
over 3,000 datasets from a variety of sources and locations,
and is freely available on the web.2 However the typical
dataset contains either reported preferences (e.g. over Sushi
orders in PrefLib), or strategic votes (e.g. referee ratings
in ice-skating championship in PrefLib), but not both. In
contrast, combined datasets used in the social choice literature typically contain very few independent polls or elections (sometimes just one), where the number of responders
in each poll ranges from dozens to thousand [3, 26, 33].
Our goal is to fill this gap by collecting and analyzing human strategic voting behavior in a variety of online settings
in which voters interact over the internet. There are several
benefits for such settings. First, they reflect the growing
use of computerized systems in the aggregation of people’s
preferences and voting behavior. Second, it allows us to create a controlled environment that abstracts away (as much
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• Between 65%-70% of voters compromise by strategically voting for their second preferred candidate when
their most preferred candidate is ranked last in the
poll.

as possible) the influence of context and the only factors
affecting people’s voting behavior are their preferences and
the information that is available to them. There is no interference due to dependency relationships between candidates,
sense of duty, coalition formation and other factors that are
common e.g., in political voting. Third, it allows us to run
experiments on a large scale using crowdsourcing and to control people’s preferences as well as the information that is
presented to them.
We based our empirical study on two interactive voting
games that are devoid of context and are easy to explain to
subjects. In both settings, voters are automatically assigned
a preference order over a fixed set of candidates, which is private information (unknown to the other voters). The first
setting consists of a one-shot voting scenario in which a single human voter faces a dictated preference order. We completely control the data available to the voter by providing
her with a (non-binding) pre-election poll of others’ votes,
and record her voting behavior under conditions that vary
the information in the poll. The second setting consists of
a group of human participants in an iterative voting game.
As in the previous scenario, the preference profile is dictated
to the voters, but they are free to change their votes at will
until they reach an agreed outcome (or a timeout). As in
the poll game, we recorded the decision of each voter along
with the information available to her at that point in time.
Both games put voters under uncertainty, but the source of
uncertainty varies: in the first game voters only have access
to an inaccurate poll. In the second game a voter directly
observes the current votes of her peers, but does not know
how they will vote eventually at the final round (or when
will the final round arrive).

• When the most preferred candidate is ranked second, a
significant fraction of the voters voted for the (less preferred) leader of the poll. This phenomena is referred
to as “herding” [15].
• In the iterative settings, 90% of subjects in the third
group simply keep their current vote when this is consistent with the MBR strategy. When the MBR heuristic suggest to change the vote, only about 35% of the
voters keep their vote, and nearly all others follow the
MBR.
Taken together, these results provide new and valuable insights about the situations in which people vote strategically.
They show that in the vast majority of cases, people follow
their default action when there is no clear strategic alternative. When an active strategic decision can be made that
improves their immediate payoff, people act strategically in
over half of the cases. Moreover, some small amount of people always choose the default, whereas most of the others
are strategic in 60-70% of the cases.
We are creating a public library called “VoteLib,” which
will include all of the collected data, and will be made freely
available to the research community. This will allow researchers to test their own theories and train their models
on our data without incurring the overhead of collecting the
data, and will advance research in MAS and computational
social choice.

Both of our games were constructed so that there is always
a “default” action that requires no cognitive effort: voting
for the most-preferred candidate in the single-shot game, or
keep voting for the same candidate in the iterative setting.
In addition, the voter may be presented a situation where
there is a clear “strategic” decision that can be made: In
the poll setting it is to compromise for a less-preferred but
more popular candidate according to the poll. In the iterative setting, it is to change the vote to whatever candidate
that would maximize the profit if this was the final round.
In game-theoretic terms, this latter strategy is known as
myopic best-response (MBR).

2.

RELATED WORK

Our study relates to work in the computational social
choice and behavioral economics literature focusing on strategic voting.

2.1

Theoretical work

The literature on strategic voting can be roughly divided
into “game-theoretic” models and “decision-theoretic” models. The first class of theories derive voting equilibrium concepts that are based on utility and rationality. Predominant examples include the Myerson and Weber model [22] (a
variation of Bayes-Nash equilibrium), trembling hand equilibrium [20], strong equilibrium [31], and subgame-perfect
equilibrium [9, 7]. The second class focuses on the strategic decision that a single voter faces, and the heuristics she
may apply. These heuristics may range from simple bestresponse and other myopic heuristics [5, 13] to regret minimization [11], complex decision diagrams [23, 10] and so
on. Some of these models specifically consider voters that
are faced with poll information rather than with the preferences of their peers [4, 28]. Recent work considers voters
that are faced with both poll information and the votes of
their neighbors in a social network [32].
The game- and decision-theoretic lines of research are not
entirely disjoint: it was shown that under the Plurality rule,
in an iterative setting where voters may change their vote
one at a time, voters who follow the simple myopic bestresponse (MBR) heuristic are guaranteed to converge to a
Nash equilibrium [19]. Consequently, other heuristics have

Main Findings
We conducted an extensive empirical study in which over
300 human subjects played over 2500 game instances in both
game settings. We varied the number of voters, subjects’
preferences over candidates and (in the one-shot case) the
poll information that was made available to them prior to
voting. We analyzed under what conditions subjects choose
the strategic action (or an unexpected, “irrational,” action)
over the default action. Our main findings are as follows:
• In both settings we found large interpersonal differences, identifying three distinct groups. A small number of subjects seemed to be voting randomly, and often voted for their least-preferred candidate. The second group consistently voted for their most preferred
candidate. The third and largest group demonstrated
more complex behavior in choosing when to strategize,
and we focused our analysis on this third group.
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been shown to converge, giving rise to new notions of equilibrium [29, 13, 18]. Our work complements these papers
by studying the conditions under which human voters in an
iterative setting tend to follow MBR or other heursitics.

2.2

Let P be the set of all strict total orders over M . The
preference ordering of voter i is a strict total order Qi ∈ P
over the candidates (which is known only to i). Let Qi (a) ∈
[m] be the rank of candidate a ∈ M .
Voter i prefers candidate a to b, denoted a i b, iff Qi (a) <
Qi (b). In this paper we focus on m = 3 candidates, therefore
we refer to the most preferred, second, and least preferred
candidates for i as qi , qi0 , and qi00 , respectively. That is, Qi =
qi i qi0 i qi00 .
We say that voter i is voting truthfully in profile a if ai =
qi ; otherwise i is voting strategically. We say W (q) is the
set of truthful winner(s) given the voting profile q in which
all voters are truthful.
To define agents’ rewards we need to extend preferences
over candidates to preferences over subsets. To this end we
impose linear rewards that depend on a single constant r.
The reward to to voter i when candidate c wins is defined
as ri (c) = (m − Qi (c)) · r. We extend this definition for a
subset of candidates C ⊆ M as the average
reward obtained
P
1
over all candidates C: ri (C) = |C|
c∈C ri (c). In gametheoretic terms, the utility for voter i in voting profile a is
ui (a) = ri (W (a)).
To illustrate our setting we present the following example
in which four voters vote over a set of three candidates: Red
(r), Grey (g) and Blue (b). The preference profile of the four
voters is as follows:

Experimental work

There is little prior work analyzing people’s behavior in
iterative voting settings. Most works focus on settings in
which the same game is played several times and utilities
are assigned at each game after the winning candidate is determined. We mention some formidable examples. Forsythe
et al. [12] and Bassi [1] showed that over time people learned
to strategize in a way that was consistent with a single equilibrium, and that they manipulated their vote significantly
more often for the plurality voting rule than for a Borda voting rule. Van der Straeten et al. [34] performed lab experiments comparing how voters with single-peaked preferences
behave under different voting rules and distributions over
preferences. They survey previous experiments supporting
the view that voters are rational agents whose actions can
be predicted by equilibrium concepts, and conclude that this
is only true in very simple settings, but that voters rely on
simple heuristics when strategizing requires complex computations. Our study represents an interesting middle-ground,
where the strategic possibilities are simple but with unkown
preferences.
Kearns et al. [14] conducted experiments in which subjects arranged in networks were financially motivated to
reach global consensus to one of two opposing choices. They
showed that there are some network topologies in which
the minority preference consistently wins globally and correlated behavioral characteristics of subjects (e.g., stubbornness) with payoffs. Bitan et al. [2] studied people’s behavior
in repeated settings in which a vote consisted of a complete ranking over the candidates, people’s preferences were
known, and their votes were aggregated using the KemenyYoung rule. They showed that people learned to strategize
and deviate from truthful reporting over time, but were outperformed by computer agents using various best-response
methods. Lastly, we mention the work by Mattei et al. [16]
who evaluated the Plurality, Borda, k-Approval, and Repeated Alternative Vote rules on millions of elections collected from publicly available data of people’s reported preferences (the Netflix prize) but did not study strategic behavior.

3.

Q1 = r  g  b; Q2 = r  b  g;
Q3 = g  b  r; Q4 = b  g  r

(1)

Suppose that each of the voters votes for its most preferred
candidate and that the reward constant is r = 10¢. In this
the winning candidate is W (r, r, g, b) = {r}, and thus q1 (r) =
q2 (r) = 1, and q3 (r) = q4 (r) = 3. The rewards for all voters
are r1 = r2 = 20¢, r3 = r4 = 0¢. Suppose voter 4 voted
for g rather than b. In this case there are multiple winners:
W (r, r, g, g) = {r, g}. Consequently, the rewards are r1 =
1
(20¢ + 10¢) = 15¢, r2 = r3 = 21 (0¢ + 20¢) = 10¢, and
2
r4 = 12 (0¢ + 10¢) = 5¢.

4.

METHODOLOGY

Our methodology consisted of behavioral experiments involving people playing two types of voting games that follow the setting described in the last section. To support
both of these settings, we designed an online infrastructure
for voting that allows us to configure the number of voters,
candidates and voters’ preferences over the candidates, and
whether the voters are humans or computer agents.
Our study focused on two settings, each comprising a family of games. The first setting consisted of a one-shot voting
scenario in which the participant observes a pre-election poll
prior to casting her vote. The second study consisted of an
iterative voting scenario in which voters can change their
vote until convergence. In both settings, voters are automatically assigned a preferred ranking over the candidates,
which is private information unknown to the other voters.

THE SETTING

In this section, we describe how we adapted a popular
voting system from the computational social choice literature to be used in committees that include both humans and
computer agents. We first make the following definitions:
We denote [x] = {1, 2, . . . , x}. Let M be a set of m candidates and let N be a set of n voters. A social choice
correspondence is a function f : C N −→ {2C \ ∅} that returns the set of winning candidates given a voting profile. A
voting profile consists of a vector a : N → M , where ai ∈ M
is the vote of voter i. The score of a candidate c ∈ M given
the voting profile a is defined as sa (c) = |{i ∈ N : ai = c}|.
A score vector sa given voting profile a contains the scores
for all voters summarizes all the relevant information on the
outcome. We use the Plurality rule to choose the winning
candidates W (a) with maximal score given the voting profile
a, that is W (a) = argmaxc sa (c).

4.1

Voting with polls

The first voting game allows each participant to vote (only
once) for one of the predefined candidates. A pre-election
poll in the form of a voting profile a was presented to each
subject prior to casting his or her vote.
Fig. 1a shows a snapshot of the first voting game, that
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Step t
Voter i
vote ai
winner
W (a)

1
V1
r

2
V2
g

3
V3
g

4
V4
b

5
V1
r

6
V2
r

7
V3
g

8
V4
b

9
V1
r

10
V2
r

r

r,g

g

g

g

r

r

r

r

r

Table 1: Example of iterative voting process, with convergence at step 10, after two and a half rounds.

informed on the accuracy of the poll (only that the poll was
non-binding and that the poll results may not reflect the
final score of each candidate), but could see the outcome
after each game. Second, the actual probability that the
participant would affect the outcome is quite small even for
n = 103, since the voter is pivotal only in case of a tie.3 For
n = 1009 and higher, the probability is completely negligible. Therefore the performance of the subject ( their average
reward, which depended on the voting results and their preferences) was almost completely independent of their strategy, which is the common situation in wide-scale elections
in the real world.

(a) poll voting setting

(b) Iterative voting setting

4.2

Figure 1: Voting game interface.

Iterative voting

In an iterative setting [19], voters start from some initial
state a0 , but are then given repeated opportunities to change
their vote. In the simplest form of iterative voting, a single
voter may change her vote at each step according to some
fixed order. The game ends either after a predetermined
number of rounds, or if voters converged to an agreed outcome (see details below). It is important to note that voters’
preferences do not change over the course of the game.
Formally, we denote the voting profile at step t by at ,
and the score vector and winner set derived from it by st =
sat , W t = W (at ). Since only one voter may change her vote
at each step, at , at+1 differ by at most one entry. A round is
a sequence of n steps (one step for each voter). Convergence
is defined as the case in which all voters do not change their
0
votes in two consecutive rounds. Formally, if at−t = at for
all t0 = 0, 1, . . . , 2n − 1.
For example, Table 1 shows a history of votes for the above
example for steps 1 through 10, in which convergence occurred. In this example, the game converged because the
vote for each voter in steps 3 to 6 (g, b, r, r) repeated in steps
7 to 10.
The iterative voting experiments were performed on groups
of several human voters, who are using iterative voting to
select a winner(s) out of three possible candidates. We chose
voter group sizes of 3, 5, and 7 voters, and designed 6 preference profiles according to the interplay between two selection
criteria, the Plurality and Condorcet winners.4 Specifically,
The NoCond configuration class referred to preference profiles in which there was no Condorcet winner. The “CwP”
configuration class referred to preference profiles with Condorcet winner who is also the winner when all voters vote
truthfully and the winner is selected according to the Plurality voting rule (we call this the “truthful plurality rule”).

is configured to include three candidates (Red, Grey, and
Blue) and 103 voters. The game interface is shown from
the perspective of a human subject playing the game. The
candidates are displayed in order of the preferences for the
voter, from left (the most preferred candidate) to right (the
least preferred candidate). The number of votes for each
candidate in the voting poll is presented in the voting bar to
the left of each candidate. For example, the red candidate
has 30 votes. The winning candidate of the poll according
to the Plurality rule (the Grey candidate in the figure, with
38 votes) is marked by a glowing voting bar.
Suppose that according to the poll scores s, we have s(g) >
s(b) > s(r) (as in Fig. 1a). For every instance of the game,
a poll was generated using the following three parameters
that were manipulated throughout the study:
• The total number of voters n, which ranged over 103,
1,009 and 10,007. This is in order to avoid round numbers in the poll, as such numbers may be treated differently by subjects [21]. Thus s(g) + s(b) + s(r) = n.
• The gap between the number of votes for the leader
and the runner-up, denoted “gap-leader” (s(g) − s(b)).
This gap was set to 3%, 5% or 7% of the value of s(g).
• The gap between the runnerup and the least popular
candidate in the poll, denoted “gap-last” (s(b) − s(r)).
This number set to one of the four categories: half of
gap-leader, same as gap-leader, twice as much as gapleader, and “large” (meaning s(r) = s(g)/2).
In total, the parameter space defines 36 different possible
poll configurations. Fig. 1a shows an example of a poll configuration in which the number of voters was set to 103, gapleader was 7%, and gap-last was twice as high (i.e., 14%).
The outcome of the vote was generated by sampling each
voter i.i.d using the poll scores as the distribution. Thus
the poll provided a noisy indication of the results. We emphasize several design choices. First, the subjects were not

3
For example, if the poll scores are s(g) = 46; s(b) =
31; s(r) = 26, then the probability of tie between g and b
is ∼ 0.9%, and the probability of a tie between g and r is
∼ 0.15%.
4
The Condorcet winner of an election is the candidate who,
when compared with every other candidate, is preferred by
more voters. It does not always exist.
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CwP
qi
qi0
qi00

V1
r
b
g

V2
r
g
b

V3
r
g
b

V4
g
b
r

(a) Condorcet winner agrees
Truthful Plurality winner
CnP V1 V2 V3 V4
qi
b
r
r
g
qi0
r
b
b
b
qi00
g
g
g
r

V5
g
b
r

Num. of
voters
103
1,009
10,007
Total

with
V5
g
b
r

that depended on their total rewards in the game. The reward (utility) of each candidate for a voter in a given game
was set based on her preferences, as explained in Section 3.
The reward constant was r = 10¢ for the iterative games
(the maximum bonus was $1.2), and r = 5¢ for the one-shot
games (the maximum bonus was $2).

Figure 2: An example of preference profiles in iterative voting study

5.

RESULTS AND ANALYSIS

We will describe our empirical findings at several levels.
For the poll-voting game we will analyze individual behavior,
while for the iterative voting game we will analyze individual
behavior as well as group behavior. Unless noted otherwise,
all results are statistically significant within the p < 0.05
range.

The “CnP” configuration class referred to preference profiles in which the Condorcet winner is not the winner under
“truthful plurality.” We created two profiles of each class,
see a sample in Fig. 2.
Subjects each played up to 6 games, each time assigned to
random group and a random preference profile. The game
was played according to the protocol of iterative voting described in Section 3, starting from the truthful voting profile. Subjects could not see the actual preferences of the
other voters, but could see the voting profile at each step
(that is, which voter votes for which candidate). The game
GUI is shown in Fig. 1b for an example configuration with 5
voters from the point of view of voter p1. The voting bar to
the left of each candidate displayed the number of votes for
the candidate at each round, as well as the identity of the
voters who voted for the candidate. For example, the Red
candidate is the current leader, with 3 of the votes, cast by
voters p4, p1 and p5.

5.1

Individual behavior under polls

We begin by analyzing the class of poll-voting games with
a pre-election poll. Each game in this class included a single human subject. The other votes were determined by
perturbing the poll according to a stochastic model. Specifically, votes where sampled from a multinomial distribution
whose parameters are the poll scores s. This means that each
of the voters (except the subject) chooses each candidate c
with a probability s(c)/n.
The final result of the election was a single winning candidate that was determined according to the Plurality rule.
The reward to the subject was determined solely by the winning candidates.
We collected at least 10 game instances for any combination of poll parameters and voter’s preferences. Table 2
summarizes the number of games and participants for each
value of n. We hypothesized the following:

Data collection

The subjects for all experiments were recruited using Amazon mechanical Turk (all from the U.S.). Subjects were given
a detailed tutorial of the voting game and their participation in the study was contingent on passing a comprehension
quiz about the game.5
In the poll game subjects played up to 20 instances in
sequence, with the same n parameter. Each game sampled a
random poll configuration from the 12 configurations of gapleader and gap-last. In addition, the subject was assigned
a random preference order over the candidates. After each
game we showed the subject the true outcome of the election
and the winning candidate. The subject could choose to play
a new game or to stop and collect her earnings on the games
played.
In the iterative voting game subjects could play up to
6 games in a sequence, each time with a different preference profile and with a different group of subjects (matched
at random). The games terminated when the voters converged, as described in Section 4.2, or if the number of
rounds reached a predetermined threshold unknown to the
participants (uniformly distributed between 5 and 10). The
average session time per subject (excluding tutorial) for either condition was about 2-3 minutes.
All subjects received a show-up fee of $0.4 and a bonus
5

Num. of
players
41
51
42
134

Table 2: Poll-voting Game Statistics.

(b) Condorcet winner disagrees
with Truthful Plurality winner

4.3

Num. games
played
722
966
691
2379

1. People never vote for the least-preferred option qi00 .
2. People vote truthfully when their most-preferred candidate qi is ranked 1st or 2nd in the poll.
3. When qi candidate is ranked last, some people will
remain truthful and some will compromise qi for qi0 .
4. People compromise more when qi is trailing further
behind in the poll.
5. People compromise more when their two leading candidates qi and qi0 are close in the poll.
6. The number of voters n has no effect on behavior.
These hypotheses are consistent with most theoretical models of strategic voting [22; 29; 18, cf.]. We report our findings
for the n = 1009 condition, highlighting the differences from
the other conditions when they exist.

Voters’ types
Interestingly, in contrast to our first hypothesis, about 5%
of votes were cast for the least-preferred candidate qi00 , even
though this action can never be monetary beneficial to the

The tutorial can be found at http://goo.gl/6rJJ4i
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(a) poll voting

Figure 4: Histogram of votes for qi by subject (poll voting).
We can see that most voters are distributed around 0.5,
whereas the voters of group B (the rightmost bar) are a
clear outlier from the distribution.
(b) iterative voting
Figure 3: Distribution over subject types.

subject (it is a dominated action in game-theoretic terms).
This prompted us to check whether this irrational behavior
was only expressed by a small number of participants. It
turned out that nearly all of these irrational moves were due
to a small group of voters, whose voting pattern was close
to random. In particular, in the n = 1009 condition, 6 of
these “random” voters account for over half of the total qi00
votes. We classified those subjects who voted for qi00 at least
20% of the time as “group A.”
We also identified a second type of voters (“group B”),
which consistently voted for their most-preferred candidate.
Fig. 4 shows the distribution over the most-preferred candidate votes in the poll-voting games. As can be seen, there
was a distinct group of subjects who consistently voted for
their most-preferred candidate qi . The rest of the voters,
which formed the vast majority, were identified as Group
C. Fig. 3a shows the distribution over group types among
subjects, showing that the distinction between groups A, B
and C was consistent for all n. We further checked if the
subjects changed their behavior by comparing the statistics
of the first 10 games to those of the last 10 games. We
did not observe any statistically significant difference, indicating that at least at the aggregate level behavior was the
same.
In an exit survey, we found that the verbal descriptions of those individuals who described their strategy
generally matched this group distinction.
Since group B behaved in a completely predictable way,
and group A in a completely unpredictable way (they seemed
to be clicking almost at random), we focused our analysis
on group C. Thus the remaining results in this section refer
to group C only.

Figure 5: Voting behavior for 1,009 voters.

Most-Preferred candidate loses
To address the third hypothesis, we present Fig. 6 which
provides an analysis of voting behavior when qi is ranked
last in the poll. As we can see, most of the voters decided to
vote for qi0 . This decision can be rationalized by either of the
two following arguments: it reduces the chance of the worst
outcome (selection of qi00 ); and it has the highest expected
utility (payment). However recall that the difference from
voting for other candidates is completely negligible due to
the high number of voters. We interpret this decision to
prefer qi0 over qi as a “compromise.” As shown in the figure,
compromises are slightly more common (73%) when qi0 is
leading the poll (bottom bar), than when it is the runner-up
(64% top bar). This is a further, weaker, confirmation that
voters have a bias towards voting for the leader.
To test hypotheses 4 and 5 we controlled the conditions
of gap-leader and gap-last. We observed some correlation
between gap-last and compromise ratio (supporting hypothesis 3), and some correlation between gap-leader and compromise ratio (contradicting hypothesis 4). However neither
of these correlations was statistically significant, and thus
the effect of both parameters remains inconclusive. It is
clear however that this effect is much weaker than the overwhelming effect of the ordinal ranking of candidates in the
poll.
As for the sixth hypothesis, we observed very similar qualitative and quantitative patterns in the other two conditions
(n=103, n=10007). The only difference was regarding hypotheses 3 and 4: in both conditions there was negligible
effect of gap-leader. The effect of gap-last was stronger (statistically significant) for n=103, but practically disappeared
for n=10007. We conjecture on possible interpretations of
this preliminary finding in the discussion.

Most-Preferred candidate leads

Fig. 5 shows the voting ratio for qi , qi0 , and qi00 for the cases
in which the qi coincided with the poll leader, or coincided
with the runner-up of the poll. As shown by the table, subjects overwhelmingly voted for their most-preferred candidate when it coincided with the leader of the poll (92%) and
most subjects also voted for the most-preferred candidate
when it was the runner-up in the poll (70%). This confirms
the second hypothesis, but the asymmetry indicates that
subjects are also inclined to vote for the leader of the poll.
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Figure 6: Voting behavior for 1,009 voters when mostpreferred candidate qi is ranked last in the poll.

Figure 8: MBR Analysis. We analyze a pivotal voter’s action in four conditions: when the MBR heuristic was a compromise/opportunity move (current position); and when the
voter is a winner/loser (initial position).
Num Voters
3-Voters
5-Voters
7-voters

Figure 7: Moves by initial position.

5.2

Converged
0.84
0.89
0.75

Nash equilibrium
all
0.98
0.97

Avg. Rounds
3.49
3.40
4.16

Table 3: Iterative game Statistics.
than looking at winners and losers, we tested whether the
voter is pivotal. That is, whether there is a move that can
improve the voter’s reward myopically (assuming that the
game ends after the next step). Such a step is called myopic
best response (MBR) [19]. Fig. 8 classifies all moves according to whether an MBR exists, and whether the MBR itself
is a compromise or an opportunity move.
From the figure we can conclude the following observations: (a) when the MBR indicates the voter is pivotal, voters perform the MBR move in about 60% of the cases, across
all 4 conditions (regardless of whether the MBR is a compromise or an opportunity move) (b) there is no significant
difference in behavior between “winners” and “losers” once
we control for the current position.
As with the rate of strategic response in the poll games,
there where large interpersonal differences with some voters
having much greater tendency to follow the MBR heuristic.
Therefore it seems that a significant part of voters’ behavior is guided by myopic reasoning, that is, by following
the best response. To complete this picture, we analyzed
the behavior when the voter was not pivotal, and when the
MBR was to keep the same vote. Indeed, the probability
of keeping the same vote in either condition was over 90%
(compared to 35% when the MBR move was to change a candidate, see Fig. 8), where most of the voters who decided not
to follow the MBR performed a compromise move.

Individual behavior in a group

In this section we analyze the iterative voting games across
all conditions. We report our findings for groups of 5 voters.
Strikingly, our findings for groups of 7 and 3 voters were
similar and exhibited the same patterns. Due to brevity
concerns we do not show them in the paper.
Following [18], we denote a compromise move as a change
in vote to a less-preferred candidate, and an opportunity
move as a change in vote to a more-preferred candidate. We
denote a stay move as no change in voting compared to the
previous round. Out of 940 moves performed by all of the
subjects in all games, 117 (12%) were compromise moves, 53
(6%) were opportunity moves, and the rest were stay moves.
Intuitively, we ask under what conditions a voter performs
such moves.

Interpersonal differences and voters’ types
As with the poll experiments, we identified a small number
of participants who voted randomly, by singling out voters
who selected qi00 at least 20% of the times (group A). There
was also a significant portion of the voters who consistently
voted for their most-preferred candidate (group B) in all
of their votes. As before, all other subjects where grouped
together (group C). Fig. 3b shows the distribution over types
for the iterative voting games.
Within group C there were still large interpersonal differences in terms of the behavior, as we later discuss. Our
remaining results in this subsection are stated for group C.

5.3

Group behavior

For all group sizes, we find that most games converge (and
fast), see Table 3. When a game converges it is almost always to a Nash equilibrium: a state where no voter has an
MBR move. There was no statistically significant difference
between the number of rounds played in the 3- 5- and 7-voter
groups until convergence.

Initial position vs. current position
Our first attempt was to look at the initial position of the
voter in the game. Roughly speaking, a voter can be either
a “winner,” meaning that her most preferred candidate qi is
the truthful Plurality winner (and hence the winner of round
0), or else, the voter is a “loser.”
Fig. 7 lists the ratio of compromise and opportunity moves
for winners and losers. As can be seen by the figure, losers
engage in significantly more compromise moves than do winners. At a first glance, this seem to indicate that the behavior in the game is largely affected by the initial position.
In order to get a more accurate picture, we considered
the position of the voter just before taking the step. Rather

What behavior is better for the individual?
We considered the average reward for voters, partitioning
once based on initial roles (winner/loser), and once based on
subject type (Group A/B/C). The average reward for winners under the CwP configuration was about 5 times higher
than that of plurality losers, presumably since the outcome
was often the truthful plurality outcome. There was no significant difference in the score for the other configurations.
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The “random” group A did most poorly w.r.t. the rewards,
but its small size did not allow us to determine if this effect
is significant. Interestingly, groups B and C seemed to be
doing equally well on average, indicating that there is no
clear advantage to follow the MBR heuristic or to remain
truthful at all cost.

interpersonal differences, whether by identifying finer subgroups of voters, or some “personal parameters” that affect
voters’ behavior (such as different levels of risk-aversion or
tendency for herding).

Sophisticated voting
We observed two preliminary patterns that may indicate
more sophisticated voting behavior then what described thus
far. In the poll games, it seems that a small “gap-last” plays
some role in the decision of the voter to remain truthful,
especially when n is low. This may be due to the voter’s
perception that in these cases “everything can happen,” and
by deserting the most-preferred candidate qi there is some
real risk of failing to support qi at a critical tie.
In the iterative games, while less than 10% of the “MBR
stay” moves were violated by voters, these violations still
account for almost a third of the total compromise moves in
the game. Thus we cannot just ignore them as noise, and
there may be more sophisticated reasoning behind it.
Further research is required to better understand these
and possibly other sophisticated patterns of strategic voting. In addition, we plan to analyze how individual behavior changes over time.

What behavior is better for the society?
We did find a statistically significant difference between the
average reward for all voters and the hypothetical reward
they would get for just voting truthfully.
There was a more pronounced effect when we looked at
the identity of the winner. In roughly half the games overall
the winner did not change (the truthful plurality winner was
selected). However under the CnP profiles the Condorcet
winner was selected more often than the plurality winner,
indicating a compromise at the group level.

6.

DISCUSSION AND FUTURE WORK

Our results demonstrate that although there is no single function that maps the information and preferences of
a voter to a perfect prediction of her action, there are still
simple heuristics or patterns that provide reasonable predictions of voters’ behaviors, even in distinct settings such as
one-shot and iterative games.
First, different people behave differently when it comes to
strategic voting, where some express a strong bias towards
their most preferred candidate, which can be thought of as
the “default” action. Our partition to types was surprisingly
robust over all six experiment conditions (Figure 3).
Second, the people who are strategic, seem to base their
decision almost entirely on the availability of an obvious
strategic move (compromise in polls, MBR in the iterative
setting). The specific details of the situation, such as candidate’s scores in the poll, are largely ignored. This observation should facilitate the generation of hypotheses regarding
voters’ behavior in more complex experiments, e.g. with a
larger number of candidates.
Lastly, at least in polls, people demonstrate moderate but
clear bias towards voting for the leader of the poll (Figures 5,6). This phenomenon, known as herding has also
been observed in other voting scenarios [15].
This third phenomenon is particularly surprising, since a
common explanation for herding is that the voter is unsure
about the quality of the candidate, whereas in our setting the
rewards were known and fixed. In fact, given the noise model
we used to generate the outcome, voting for the secondpreferred candidate in the instances used for Fig. 5 invariably decreases the expected utility, and hence the “herding”
moves cannot be rationalized by purely economic terms. A
possible explanation is that voting for the leader is perceived
by some voters as an alternative “default” option, that does
not require cognitive effort (just like voting for the most
preferred).
We can conclude that our results generally support the
“decision-theoretic” models of strategic voting. Indeed, it
seems that for the large part, human voters follow relatively
simple heuristics, that ignore and sometimes directly contradict economic, or “game-theoretic” reasoning. However,
when looking for a theory to explain and predict voters’ behavior, it is crucial that the model will allow for a wide range
of behaviors, as specified above.
In the future we intend to perform a deeper analysis of

Extensions
Since in our experiment there were only three candidates,
the range of available strategic decisions was very limited.
Running experiments with larger sets of candidates will enable us to study what strategic actions voters prefer when
there are several plausible alternatives.
We would also like to check if full or partial knowledge of
the other players’ preferences affects the voter’s strategy.
Finally, a better understanding of how people behave strategically in online voting settings can guide the design and
implementation of better platforms for preference aggregation. Our experimental infrastructure can be used to test
such mechanisms in a context-free environment.
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