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Sources of Bias in Retrospective Decision Making: Experimental
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Are citizens competent to assess the performance of incumbent politicians? Observational studies
cast doubt on voter competence by documenting several biases in retrospective assessments
of performance. However, these studies are open to alternative interpretations because of the

complexity of the real world. In this article, we show that these biases in retrospective evaluations
occur even in the simplified setting of experimental games. In three experiments, our participants (1)
overweighted recent relative to overall incumbent performance when made aware of an election closer
rather than more distant from that event, (2) allowed an unrelated lottery that affected their welfare to
influence their choices, and (3) were influenced by rhetoric to give more weight to recent rather than
overall incumbent performance. These biases were apparent even though we informed and incentivized
respondents to weight all performance equally. Our findings point to key limitations in voters’ ability to
use a retrospective decision rule.

How can citizens motivate their elected repre-
sentatives to work in their interest? In a com-
plex world where attributing responsibility for

outcomes is difficult, one efficient option is for voters
to reward incumbent officials for good times and pun-
ish them for bad ones, thereby motivating incumbents
to deliver good times. This decision rule, often called
retrospective voting, offers a way for citizens to control
elected officials without in-depth knowledge of impor-
tant political matters. Voters can simply ask, am I better
off financially? Has my welfare improved?1
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1 We focus in this article on the relationship between personal well-
being and evaluations of the incumbent, an approach motivated by
candidate rhetoric focusing on individual well-being. (For example,
consider Ronald Reagan’s question during the 1980 U.S. presidential
election, “Are you better off now than you were four years ago?”)
Research has produced conflicting evidence about whether citizens
are pocketbook voters (focused on their own welfare) or sociotropic
voters (focused on society’s welfare). Our experiments test the for-
mer account, but could be used to assess whether the same biases
occur in games where allocator payments are to a group rather than
to an individual.

For retrospective voting to effectively motivate in-
cumbents, however, citizens must be competent evalu-
ators of past performance. Research points to several
apparent departures from optimal political retrospec-
tion. In this article, we study three such departures: Vot-
ers (1) focus on recent rather than cumulative incum-
bent performance (Achen and Bartels 2004b; Fair 1978;
Kramer 1971); (2) are influenced by events unrelated
to incumbent performance, such as natural disasters
(Achen and Bartels 2004a; Cole, Healy, and Werker
2011; Healy, Malhotra, and Mo 2010); and (3) can be
manipulated by rhetoric, framing, and marketing (Het-
herington 1996; Iyengar and Kinder 1987; Lenz 2012).2

To understand these phenomena, we test whether
individuals exhibit these three behaviors in a decision-
making context that mimics real-world elections but
takes the simplified form of an incentivized experi-
mental game, allowing us to rule out competing ex-
planations for these apparent biases. In this game, par-
ticipants assessed performance under conditions much
easier than those voters face in elections. The “perfor-
mance” participants observed consisted of payments
from a computer “allocator.” The computer randomly
drew the allocator’s type, which was just the expected
average payment in each of the game’s 32 periods. Be-
cause we did not tell participants their allocator’s type,
they had to infer that type solely from the payments,
and each period’s payments were equally informative.
After observing the payments for 16 periods, partici-
pants faced a choice, similar to an election, in which
they could keep or discard their allocator. Depending
on their decision, either their first allocator or a new
one, drawn at random, then paid them for each of the

2 For example, Iyengar and Kinder (1987) find that television news
stories altered the performance dimension upon which individuals
evaluated the president. When news stories mentioned illicit drug
trafficking, for instance, participants were more likely to evaluate
President Ronald Reagan on his handling of this issue.
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last 16 periods of the game: Their choice directly af-
fected their total compensation.3

Using three randomized interventions, we find evi-
dence of all three departures from optimal evaluation
of cumulative performance noted above. These devi-
ations arose even though participants had financial
incentives to behave optimally. Participants (1) over-
weighted later performance when they learned that
they faced an “election” late in the game, (2) were
influenced by irrelevant information even when they
were told that the information was irrelevant, and (3)
could be swayed by rhetoric to focus on later, rather
than on overall, performance.

Our design departs from observational studies of
retrospective voting and from previous experimen-
tal studies of choice in two important ways. The
first is transparency. We explicitly inform each par-
ticipant about where their income comes from, how
their income relates to their allocator’s type, and how
their choices affect the income they receive. This
transparency therefore removes many potential con-
founders of the relationship between a voter’s received
stream of benefits and the optimal choice to keep or
retain the incumbent that occur in real elections. For
example, in our game, participants know that the pay-
outs they receive in each round are equally informative
about the allocator’s type, so there is no uncertainty
about the relative value of information revealed at dif-
ferent points in time. Additionally, in contrast to real-
world elections, the optimal decision rule follows from
simple and known parameters of the game, the con-
cept of incumbent effort (Barro 1973; Ferejohn 1986)
is irrelevant, and the distributions of incumbent and
challenger types are revealed and held constant. This
transparency also allows us to describe bias-free deci-
sion rules and compare behavior to that theoretically
derived baseline.4

More importantly, the transparency of our experi-
ments allows us to understand whether suboptimal de-
cision making is a function of the complexity of the real
world (e.g., competing candidate claims, social pres-
sures, emotional rhetoric, distorted and multidimen-
sional information environments, etc.), or is instead due
to basic limitations in individuals’ retrospective abili-
ties. As we note later, for each of the apparent biases we
study, there are multiple potential explanations for the
patterns observed by scholars. We identify those expla-
nations and exclude them by design with our simplified
experimental game, leaving cognitive limitations as an
explanation for the biases. Because avoiding these bi-
ases should be straightforward in our simple, transpar-

3 Our experiments used no political language. We present com-
plete instructions in the supplemental Online Appendix (available
at http://www.journals.cambridge.org/psr2012015).
4 In contrast, in psychological work concerning end bias, there is
often no theoretically “correct” benchmark from which to describe
deviations in behavior. In Zauberman, Diehl, and Ariely (2006),
for example, it is ambiguous what the appropriate effect of trends
in a manufacturing plant’s performance should be on satisfaction
with the plant (i.e., should those evaluations be retrospective or
prospective?).

ent experiments, we believe this a “least likely” setting
for finding these biases.

Second, the evaluation in this game is a costly mea-
sure of behavior, a key difference from many other
experiments of choice. By choosing to keep or discard
an incumbent, each player makes a decision that di-
rectly affects the income they receive, and that income
induces preferences over outcomes.5 In contrast, other
laboratory experiments ask participants to evaluate
objects of the experiment with opinions and survey
responses whose content has no material consequence.
By providing a financial incentive to make an opti-
mal choice, our design encourages (though it does not
enforce) reflection and engagement with the decision
task at hand.6 We believe that the real, if modest, fi-
nancial incentive to pay attention in our experimental
setting mimics the real, if modest, incentives for voters
to understand their own interests when voting in mass
elections.

After describing the game in detail, we present the
design and results of three experiments. In our first
experiment, we vary the timing of awareness about the
choice to retain or discard an incumbent allocator. We
find that those informed about the choice later in the
game give greater weight to payments received after
becoming aware of the upcoming choice relative to
participants informed earlier on. This result shows that
even in this simple setting, participants are unable to
recollect and use information about incumbent per-
formance presented only moments earlier, providing
evidence that variation in citizen attentiveness (i.e.,
election salience) may explain voters’ tendencies to
overweight incumbent performance proximate to an
electoral choice.

In our second experiment, we test the mechanism
connecting irrelevant events such as natural disasters
to election outcomes. We add a random lottery to
our game that is separate from participants’ round-
by-round payments and inform participants that the
lottery payment is unrelated to their allocator’s type.
This isolates the lottery’s outcome from any reason-
able measure of incumbent performance. Neverthe-
less, even after accounting for actual incumbent perfor-
mance, a participant who receives a positive outcome in
the lottery is more likely to retain their incumbent than
one who receives a negative lottery outcome. This evi-
dence suggests that irrelevant shocks would continue to

5 An extensive literature documents the advantages of using financial
rewards to induce preferences over outcomes. See Friedman and
Sunder (1994), Morton and Williams (2010), and Smith (1976). For
other incentivized retrospective voting games, see Collier, McKelvey,
and Ordeshook (1987); Collier, Ordeshook, and Williams (1989);
Williams (1994); and Woon (2010).
6 Researchers have criticized incentivized games on external validity
grounds by arguing that they may be too artificial to generalize out-
side of the laboratory setting (e.g., Levitt and List 2007). In our case,
however, we believe this alleged weakness is a strength: If we still
find biases in our simple game, these patterns of behavior are more
likely to reflect limitations in individuals’ retrospective abilities that
would only be exacerbated by either removing the material incentive
to behave optimally or incorporating more of the complexity present
in the real world into the experimental setting. We also consider the
robustness of our results to variation in incentive sizes.
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influence voters’ choices even if they received the shock
separately and knew that the shock was unrelated to
incumbent performance.

Finally, in our third experiment, we investigate
whether rhetoric can alter the information citizens
incorporate into their retrospective decision making.
We find that unobtrusive framing manipulations alter
participants’ retrospective assessments: Those asked
to reflect on their satisfaction with their incumbent
allocator focus less on average allocator performance
than those asked to think about the average payment
received from their incumbent allocator.

Taken together, our findings have several important
implications. First, they point to key limitations in vot-
ers’ ability to use a retrospective decision rule. Even
in our simple and transparent game, participants ex-
hibit biases similar to those measured in real-world
elections. Complexity, and the attendant uncertainty
about incumbent responsibility, information flows, the
relationship between current and future performance,
etc., may therefore be unnecessary to generate key bi-
ases observed in real electoral environments. These
biases seem endemic in human behavior and are not
limited to politics (see, e.g, Ariely and Carmon 2000;
Redelmeier and Kahneman 1996; Varey and Kahne-
man 1992). Showing that these biases persist even in
our simple and incentivized game suggests that they
stem from basic cognitive limitations.

Second, our results reveal the need for, and limita-
tions of, correctives for bias in retrospective decision
making. For example, if the tendency to reward (pun-
ish) incumbents for good (bad) events beyond their
control is rooted in ambiguity about an incumbent’s
responsibility for the outcome, then providing voters
with information about who is responsible for differ-
ent outcomes may improve choices. The results of our
second (lottery) experiment, however, show that this
may not eliminate the tendency to allow irrelevant
information to affect evaluations of incumbents. In-
deed, it remains uncertain exactly how best to miti-
gate this contamination, a topic we return to in the
Conclusion.

Third, these patterns of voter biases are likely to ex-
plain, in part, distortionary and pernicious incumbent
behavior. In particular, scholars have noted that incum-
bents appear to undertake policy efforts that generate
“good news” close to elections at the expense of overall
voter welfare. Our results show that these efforts, in-
cluding excessive focus on election-year income growth
at the expense of inflation (Achen and Bartels 2004b;
Tufte 1978), may originate in an accurate perception of
the weight voters give to information about incumbent
performance revealed close to an election. Indeed, in
electoral systems where incumbents can choose when
to call elections, these results imply that the episodic
nature of voter attentiveness may be exploited by call-
ing elections when times are good (see, e.g., Palmer
and Whitten 2000). Finally, campaign rhetoric actively
seeks to manipulate which elements of incumbent per-
formance are brought to bear in voter evaluations
(Vavreck 2009), an effort that our results show may
be a fruitful exercise for politicians.

EXPERIMENTAL OVERVIEW:
AN INCENTIVIZED GAME

Our three experiments share a common framework,
with each intervention deviating only slightly from this
structure. We first present the common design, and
then describe each intervention in turn. We recruited
U.S. residents over the age of 18 to participate in an
online experiment through Amazon.com’s Mechanical
Turk platform (hereafter MTurk).7 Individuals were
paid $0.25 or $0.50 for their initial participation and
offered the opportunity to earn bonuses that averaged
$0.80. Between March 24 and May 24, 2011, 2,992
participants earned an average of $1.21 for a task
that took about 8 minutes.8 To replicate experiment 2,
we recruited an additional 1,010 participants between
February 16 and March 6, 2012 (we describe differ-
ences between the initial experiments and this replica-
tion in the supplemental Online Appendix, available
at http://www.journals.cambridge.org/psr2012015).

After we obtained informed consent, we removed
31% of potential participants who failed either of two
screener questions we asked. Each screener question
required a respondent to read the text of a question
carefully and provide a nonobvious response in order
to pass.9 Next, we introduced participants to the game.
We explained that the computer would assign them
an allocator who would pay them tokens (convertible
to cash at the rate of 50,000 tokens for $1) in each
of 32 rounds on the basis of the allocator’s type and
a random noise parameter. We informed participants
that the allocator’s type was drawn from a uniform
distribution ranging from 950 to 1450 and that the pay-
ments the allocator awarded in each period would be
drawn from a normal (bell-shaped) distribution with
a mean at the allocator’s type.10 Participants did not
know the type (numerical value) of their allocator and
could only make inferences about their allocator’s type
from the payments they received in each round.

We told participants that, although the computer as-
signed them an initial allocator for rounds 1 through 16,
they would have the opportunity to keep or discard that
initial allocator after round 16. If they chose to replace

7 The advertisement posted on MTurk described the task as “A quick
game and quiz to see how you make decisions in light of events.” We
restricted eligibility to MTurk workers whose prior approval rate for
MTurk work exceeded 90%.
8 Demographics of our participants from the postgame survey are
58% women, 52% two-year college degree or greater, and age from
18 to 90 with a mean of 32.
9 Question wording appears in the Online Appendix. We prevented
multiple attempts to pass the screener test with an IP address filter.
10 Specifically, payments were drawn from a normal distribution with
a mean of the allocator’s type and a standard deviation of 400 tokens.
We note that in our design, we explicitly inform participants that the
allocator’s average type is also the mean of the payment distribu-
tion for that type. In the absence of this transparency, participants
would have to make their own assumption about this relationship
(for example, they might assume that the allocator’s type was the
minimum possible payment). See Callander (2011) for a discussion of
the difficulty that policymakers face if the mapping between policies
and outcomes is nonmonotonic in the policy space.
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this initial allocator, the computer would assign a new
allocator whose type was drawn at random from the
same uniform distribution as the initial allocator and
whose payout rule (the mapping of types to payouts)
was identical to the one used by the initial allocator.
Alternatively, they could choose to keep their initial
allocator and that allocator would continue to assign
tokens in the same manner for the remaining 16 rounds.
The basic task in all experiments was for participants
to determine whether to keep or replace their initial
allocators after viewing the first 16 rounds of payments.
Each participant’s bonus payment was a linear function
of the tokens he or she was allocated across each pe-
riod, and so each participant had a monetary incentive
to maximize token payouts by choosing an allocator of
the highest possible type for the second 16 rounds.11

For each round, we presented participants’ payments
on a separate web page.12 Although our three exper-
iments modified aspects of the game to test different
propositions about incumbent evaluation, the optimal
decision rule for risk-neutral participants across exper-
iments remained constant: Keep the incumbent alloca-
tor if the average payment in rounds 1–16 was greater
than 1200 and replace the incumbent allocator if the
average payment in rounds 1–16 was less than 1200.13

11 In our replication experiment, we explicitly tested whether or
not participants understood this framework. After they read the in-
structions for the experiment, participants were asked two questions
designed to assess whether they had carefully read the instructions
and understood the task. Specifically, we asked,

If an allocator is of type 1000, is the allocator more likely to pay
900 or 800 tokens per round? (1) 900 (correct); (2) 800; (3) 800
and 900 are equally likely; (4) don’t know, and,

Player A has an allocator who awards her 1300 tokens in round 4
and 900 tokens in round 13. Player B has an allocator who awards
him 900 tokens in round 4 and 1300 tokens in round 13. Which of
the following is true? (1) Player A’s allocator is more likely to be
of a higher type; (2) Player B’s allocator is more likely to be of a
higher type; (3) neither player’s allocator is more likely to be of a
higher type (correct); (4) don’t know.

For the first question, 75% of participants answered correctly, and
80% did so for the second one. As we document in the Online Ap-
pendix and discuss more fully in the following, participants who
answered these questions correctly are similarly affected by our
treatment manipulations.
12 The game was programmed so that participants could not use the
“Back” button on their web browser to review payouts in previous
rounds. We programmed the experiments in Python and hosted them
on a university web server.
13 We designed the “noisiness” of the experiment—the size of the
random deviation between the allocator’s type and the payments
awarded in any round—to make sure the decision was not trivial:
the stream of payments received is a noisy signal of the allocator’s
type and about 80% of payments are more than 100 tokens away
from the allocator’s type. We note that this 1200-token cutpoint
calculation does not take into account information costs, in that it
presume that measuring incumbent performance (i.e., remembering
average payouts across 16 rounds) is costless. In the presence of
information costs, voters may rationally adopt other strategies (e.g.,
voting only on the basis of payments in round 1). As Downs (1957)
and others have noted, outside of the experimental setting, the costs
of information gathering are a substantial reason voters rely on alter-
native heuristics, including retrospective voting. In our experiment,
the costs of information are the same across treatment conditions,
and so if voters are employing different decision heuristics unaffected
by our treatments, this will not generate bias.

We did not explicitly state this rule to participants, but
because the type of each allocator is drawn from the
uniform distribution between 950 and 1450, the aver-
age allocator is of type 1200. Further, because each
payment is also drawn from a normal distribution with
a mean equal to the allocator’s type, the payment av-
erage is an unbiased estimate of the allocator’s type. If
the payment average exceeds 1200 tokens, the allocator
is more likely to be above-average rather than below-
average type and should therefore be retained.14 Be-
cause of variation in risk preferences, fully rational and
informed individuals may depart from the 1200-token
cutpoint strategy (with those who are more risk-averse
retaining for lower averages, and those who are more
risk-seeking discarding for higher averages). We allow
for variation in individual-level risk preference in our
analysis.

THE USE OF AMAZON.COM’S
MECHANICAL TURK

We recruited participants for our experiments from a
novel subject pool: Amazon.com’s Mechanical Turk.
Given this novelty, it is important to examine the de-
sirability of this method of subject recruitment and
experimental administration. Recent social science as-
sessments of the MTurk subject pool conclude that it
is generally a reasonable substitute for other conve-
nience samples often used in experimental settings. For
example, Berinsky, Huber, and Lenz (2012; henceforth
BHL) evaluate the external and internal validity of re-
search using MTurk samples, comparing them to typical
convenience samples used in experiments (other Inter-
net panels, undergrad volunteers, recruits off the street)
as well as nationally representative Internet surveys
(e.g., Knowledge Networks) and face-to-face surveys
(ANES and CPS). BHL conclude that MTurk samples
are more diverse than typical experimental samples
and not substantially different on many demographic
and political variables from nationally representative
samples. They also find that three well-known experi-
ments replicate with MTurk samples.

In addition to BHL, several peer-reviewed articles
now validate MTurk in other fields, reaching simi-
lar conclusions. In an article published in Perspec-
tives on Psychological Science, Buhrmester, Kwang,
and Gosling (2011) conclude that MTurk participants
are slightly more representative of the U.S. popula-
tion than are standard Internet samples and are sig-
nificantly more diverse than typical American college
samples, and that data obtained using MTurk are at
least as reliable as those obtained via traditional meth-
ods. Paolacci, Chandler, and Ipeirotis (2010) reach
similar conclusions in an article recently published in
Judgment and Decision Making. Finally, the journal

14 More formally, P(Type > 1200|Avg. Payment > 1200) > P(Type <

1200|Avg. Payment > 1200) and P(Type > 1200|Avg. Payment <

1200) < P(Type < 1200|Avg. Payment < 1200). In each case, the
mean expected type of a replacement allocator is 1200.
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Experimental Economics has published an evaluation
of MTurk for economic experiments (Horton, Rand,
and Zeckhauser 2010) that also successfully repli-
cates previous studies including incentivized games,
and reaches similar conclusions about the strengths of
MTurk for experimental studies.15

At the same time, a potential concern about the
MTurk pool is that participants may be motivated to
earn money quickly. For this reason, political surveys
in which workers do not face the prospect of having
their work rejected by the supervisor for poor qual-
ity may attract particularly inattentive workers (as, of
course, would requiring students to complete work
for course credit or any other pool where subjects
are offered incentives to complete surveys or other
research tasks without the quality of the effort being
evaluated by the requester). In our experiments, this
could be a problem because the retrospective tasks
reward attentiveness and because optimal behavior re-
quires recollecting incumbent performance. Prior re-
search shows that MTurk workers seem more attentive
than other subject pools. For example, in one study
reported in BHL, participants were asked to identify
the political office held by a person mentioned in a
story they had just read. The format of this question
was multiple choice with five possible responses. On
the MTurk study, 60% of the respondents answered
the question correctly. An identical question concern-
ing the same article was also included on experiments
run through Polimetrix/YouGov and Survey Sampling
International (SSI). The correct answer rates on those
platforms were markedly lower than in the MTurk
sample—49% on Polimetrix/YouGov and 46% on SSI.

Nonetheless, we believe that these general concerns
about attentiveness—which exist for any sample—are
less of a concern in our experimental setting for three
reasons. First, as we noted earlier, we excluded 31% of
potential participants for failing to read screening ques-
tions carefully, which likely reduced the proportion of
inattentive participants. Second, unlike most MTurk
survey tasks, our task explicitly rewarded attention
by informing participants that their behavior would
affect their earnings and explaining how they could
maximize those earnings. Thus, participants knew they
would make less money, in expectation, by failing to
pay careful attention.16 Our incentives therefore serve

15 In light of these validation studies, it is not surprising that MTurk
has gained acceptance in peer-reviewed journals. Political science
journals publishing with MTurk samples include World Politics (Law-
son et al. 2010) and Political Psychology (Fausey and Matlock 2011).
In psychology, where time to publication is quicker, Journal of Per-
sonality and Social Psychology and Psychological Science have now
published 15 articles using MTurk (e.g., Alter, Oppenheimer, and
Zemla 2010; Brady and Alvarez 2011; Gómez et al. 2011). Proceed-
ings of the National Academy of Science has just published two social-
science articles with experiments using MTurk samples (Mason and
Watts 2011; Rand, Arbesman, and Christakis 2011). Across social
science disciplines, Google Scholar lists 981 articles that refer to
Mechanical Turk (accessed February 2012).
16 As we explain later, in a replication of one of our experiments,
we also find that the results persist among those who demonstrate
comprehension of the experimental setup. Additionally, we find that

both to focus participants in the decision-task on the
observable measure of incumbent performance and to
motivate attention more generally. Finally, we believe
that natural variability in attentiveness resembles nat-
ural variability in attention to politics outside the ex-
perimental setting, where numerous studies have doc-
umented widespread inattentiveness to politics (Delli
Carpini and Keeter 1996; Zaller 1992).

Of course, important concerns remain about the
MTurk sample. We cannot validate that all participants
who passed our screeners remained attentive through-
out the experiment or that our incentives generated
full engagement (which, we note, would tend to bias
against finding any results for our interventions). For
this reason, it would be ideal to replicate these results in
other settings. More generally, in the nonexperimental
setting, other factors (e.g., elite cues) may allow partic-
ipants to compensate for their lack of careful attention,
a possibility we take up when discussing extensions to
our experimental framework in the Conclusion.

BASELINE PATTERNS OF BEHAVIOR

Before discussing the results of our manipulations, we
first describe average patterns of participant behavior
in our game. In particular, we assess how well partici-
pants incorporated information contained in the pay-
ments history into their decision to retain their incum-
bent allocator. We find that participants did respond to
the payments, but not optimally (assuming risk-neutral
preferences). We first consider the (risk-neutral) cut-
point strategy, in which participants retain any incum-
bent whose average allocation exceeded 1200 tokens
and discard all others. In Figure 1, we plot on the
x-axis the proportion of participants retaining their
incumbent allocator in each experiment after round
16 by whether average payments were greater or less
than 1200 tokens. Participants receiving less than 1200
tokens on average retained their incumbent alloca-
tors about 60% of the time in each experiment. By
contrast, participants receiving on average more than
1200 tokens in the first 16 rounds retained their in-
cumbent allocator about 80% of the time in each ex-
periment. Although the 20-point gap is relatively large
and statistically significant, it is obviously smaller than
the 100-point gap that perfect adoption of the 1200-
token average payment cutpoint would yield.17 Failing
to follow this cutpoint strategy was costly. Participants
whose behavior is consistent with the 1200-token cut-
point strategy on average earned about $0.17 more than
those who did not, which is almost 43% of the $0.40 a
participant would average in the final 16 rounds with a
random draw from the allocator distribution.

If participants did not adopt the 1200-token cutpoint
rule, what strategy did they adopt? Our analysis shows

our results are robust to excluding those respondents who completed
the experiment very quickly.
17 Difference of proportions tests on the proportion retaining the
allocator for payments above or below the 1200 cutpoint are statis-
tically significant in each experiment (p < .001).

5



Sources of Bias in Retrospective Decision Making November 2012

FIGURE 1. Allocator Retention Rate by Experiment and Whether Average Payments in
Rounds 1 to 16 Exceed 1200 Tokens
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that in the aggregate, participants responded relatively
smoothly to average payments: The more the allocators
paid, the more likely participants were to retain them.
This pattern is apparent in Figure 2, where we plot the
relationship between average payments in rounds 1 to
16 (the horizontal axis) and the retention rate (the ver-
tical axis). We present this relationship with a separate
line for each experiment, using a smoothed local poly-
nomial fit. The figure shows that, in each experiment,
participants were more likely to retain their incumbent
allocators as their average payments increased. Reten-
tion rates are less than 50% when average payments
are below 800 tokens and above 75% when they exceed
1200 tokens. We note, however, that the relatively high
retention rates (approximately 60%) for those partic-
ipants whose average allocator payment was 1000 to-
kens could imply a high level of risk aversion: In those
cases, a replacement allocator would be expected to be
inferior only 10% of the time.

We next turn to describing the designs and results
for the three experiments. The graphical analysis pre-

sented here forms the basis of our analysis of the ef-
fects of the experimental interventions. We present an
overview of the three experiments, highlighting their
commonalities and differences for the reader’s refer-
ence, in Figure 3.

Experiment 1:
End Bias in Retrospective Assessments

Our first experiment is motivated by trying to under-
stand why voters seem to evaluate incumbents on the
basis of election-year economic outcomes rather than
cumulative economic performance (Achen and Bar-
tels 2004b; Fair 1978; Kramer 1971). One explanation
is that voters focus on election-year outcomes inten-
tionally because they perceive later growth as more
informative about the incumbent’s quality than earlier
growth. They may also see the election-year economy
as more informative about an incumbent’s ability to
produce postelection growth (e.g., MacKuen, Erikson,
and Stimson 1992). Alternatively, voters may lack an
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FIGURE 2. Allocator Retention Rate
by Experiment and Average Payments in
Rounds 1 to 16

0
0.

25
0.

5
0.

75
1

P
ro

po
rt

io
n 

R
et

ai
ni

ng
 A

llo
ca

to
r

600 800 1000 1200 1400 1600 1800
Average Payments in Rounds 1 to 16

Experiment 1

Experiment 2

Experiment 3

Notes: Using local polynomial fits, the lines present the propor-
tion of participants retaining their allocators (vertical axis) by the
average payments received in rounds 1 to 16 (horizontal axis).
Each line represents one of the three experiments presented
in this paper. N for each experiment is 965, 1003, and 1024,
respectively.

appropriate benchmark for incumbent performance,
but media coverage and campaign communication may
focus their attention on contemporaneous conditions.

We examine another possibility for the greater influ-
ence of later events, one not rooted in purposive voter
behavior or the informational environment. Evidence
from psychology experiments indicates that people do
not generally keep track of the utility they experience,
nor can they accurately recollect it. Instead, they often
substitute an alternate attribute of their experience
that is salient, such as how that experience ended or
the peak pleasure or pain experienced (Ariely and
Carmon 2000; Kahneman, Wakker, and Sarin 1997;
Redelmeier and Kahneman 1996; Varey and Kahne-
man 1992).18 Similarly, we hypothesize that citizens do

18 This is sometimes described as a “Peak/End Rule.” For example,
patients undergoing colonoscopies rated the pain they experienced
earlier in the procedure as more intense when they experienced a
great deal of pain at the end of the procedure (Redelmeier and
Kahneman 1996). Patients’ perceptions of earlier pain were thus in-

not naturally keep a “running tally” of performance
(e.g., cumulative income growth) over the course of an
incumbent’s term. Instead, as an election approaches,
the choice among candidates becomes more salient and
voters become more attentive to readily available mea-
sures of incumbent performance (Valentino and Sears
1998).19 Attentiveness is important in this account if
voters are indeed unable to recollect, after becoming
attentive, earlier incumbent performance (e.g., growth
in earlier years of a president’s term). Put simply, voters
might rely on total performance had they kept track
of it, but because they do not, they instead rely on
the election-year economy (see also Healy and Lenz
2012).

To support the claim that variation in attentiveness
is a viable explanation for a focus on recent events
in incumbent evaluations, we examined the 2000 An-
nenberg National Election Survey, a large nationally
representative U.S. telephone survey, where respon-
dents interviewed between April 2000 and Novem-
ber 2000 (Election Day) were asked about their in-
terest in the 2000 presidential campaign.20 The pro-
portion of respondents who were very interested in
the campaign doubled from about 20% in April, May,
and June to around 40% in November. This sur-
vey result indicates that interest in the campaign in-
creases as the event of an election becomes more
proximate.

In this experiment, we assess whether an individ-
ual who becomes aware of a future choice close to
that decision is able to recollect information presented
very recently to form a comprehensive evaluation of
the incumbent’s performance, or instead relies dispro-
portionally on information presented after learning of
the future choice. We did so by manipulating when
the participant became aware of her task of evaluat-
ing the allocator. Specifically, although all 623 partic-
ipants in our experiment were informed that after 16
rounds they would have the opportunity to keep their
incumbent allocators or to replace them, we manipu-
lated in which of two periods they learned about this

fluenced by pain experienced at the end of the procedure. Numerous
studies document similar phenomena across a wide range of do-
mains, including monetary payments (Loewenstein and Sicherman
1991), life experiences such as vacations (Loewenstein and Prelec
1991, 1993), emotional episodes (Fredrickson and Kahneman 1993;
Varey and Kahneman 1992), TV advertisements (Baumgartner, Su-
jan, and Padgett 1997), queuing experiences (Carmon and Kahne-
man 1996), pain (Ariely 1998; Ariely and Carmon 2000; Varey and
Kahneman 1992), discomfort (Ariely and Zauberman 2000; Kah-
neman et al. 1993; Schreiber and Kahneman 2000), medical out-
comes and treatments (Chapman 2000; Redelmeier and Kahneman
1996), betting (Ross and Simonson 1991), and academic performance
(Hsee, Abelson, and Salovey 1991; Zauberman, Diehl, and Ariely
2006).
19 Another explanation, which we discuss in relation to our second
experiment, is that voters may irrationally allow their current states
of well-being to affect voting decisions by transferring their emo-
tional states to their political choices.
20 The exact question wording is, “Would you say you have been very
much interested, somewhat interested, or not much interested in the
presidential campaign so far this year?” See the Online Appendix
for details of the analysis.
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FIGURE 3. Experiment Design Overview and Interventions

Randomization

Common characteristics
Thirty-two rounds.
Allocator type 950 to 1450.
Payment standard deviation 400.
Retention decision in round 16.

Varying characteristics (which intervention)
Average and round by round payouts (all).
Timing of instructions (experiment 1).
Timing and payout magnitude of lottery (experiment 2).
Priming survey question prior to retention decision (experiment 3).

Interventions

Prior to round 1 or after round 12, inform 
participant that the retention decision occurs in 
round 16.

Lottery held at round 8 or round 16. Lottery 
payout of -5000, 0, or 5000 tokens. Participant 
informed lottery is unrelated to Allocator.

After round 16, on same screen as retention 
decision, participant is primed with hedonic, 
informational, or no prime.

Experiment 2 

future choice. We randomly informed 205 respondents
about the upcoming choice before period 1 (prior to
any payouts being allocated) and the remaining 418
after period 12.21

Much as politics seems to become more salient fur-
ther into a president’s term, participants in the latter
manipulation became aware they faced a choice later
in the game. This manipulation is, of course, some-
what blunt. Whereas most citizens are probably aware
of future elections even if they are not attentive to
politics, those informed of their choices “late” in our
experiment do not, prior to this announcement, even
know that a choice is approaching. Nonetheless, ma-
nipulating awareness of this choice allows us to induce
variation in attentiveness to (and the salience of) in-
cumbent performance.22 If variation in attentiveness

21 This experiment included a third treatment condition, in which 342
participants were made aware after round 8. For reasons of space,
we report in the main text only analysis comparing those informed
before round 1 and after round 12. Analysis incorporating this addi-
tional treatment condition appears in Online Appendix Table A.1.
Respondents informed after round 8 give less weight to overall aver-
age performance and more weight to payments in rounds 9–12 and
13–16 than do respondents informed before round 1. The participants
for experiment 1 came from two different recruitment periods. In
the first, we randomly assigned participants to receive instructions
after round 8 with probability 0.5 and to receive instructions after
round 12 with probability 0.5. In the second, we randomly assigned
participants to receive instructions before round 1 with probability
0.67 and to receive instructions after round 12 with probability 0.33.
Our results are robust to controlling for a participant’s recruitment
period.
22 One concern raised by this manipulation is that learning late may
also induce greater attentiveness to later round performance through
a type of demand effect in which participants may believe that by
informing them later, we are signaling that later rounds are more
informative of future performance than are earlier rounds. We note
that in our replication (see footnote 11), 80% of participants un-
derstood that earlier and later rounds were equally informative of

explains the apparent focus in real-world elections on
later-period economic growth, then our manipulation
induces that variation. This experiment also speaks to
electoral systems without fixed election dates, such as
the British system, where the upcoming choice really
is often unknown until an election is called.

We therefore examine whether those learning “late”
were as able as those learning “early” to incorporate
overall incumbent performance into their retention
decisions, or if instead they gave greater weight to
payments awarded after they were induced to become
attentive to incumbent performance. We note that if
our financial incentives were too weak to encourage
engagement, then the resulting lack of engagement
would bias against finding differences across condi-
tions, because all participants would presumably focus
on the measure of incumbent performance least tax-
ing to construct—end-round performance. To test these
hypotheses, we formally describe our expectations. We
estimate models where we predict a participant’s de-
cision to retain or discard an incumbent allocator as
a function of the allocator’s cumulative performance,
denoted P(All); performance in “later” rounds, de-
noted P(M, N) for performance from round M to N,
and our treatment intervention. Informed Later takes
the value 0 for informed before round 1 and 1 for in-
formed after round 12. Theoretically, we expect not
an average effect of the treatment, but instead that
becoming aware later will diminish the effect of overall
average performance (P(All)) and increase the weight
given to later performance (P(M,N)). In a regression
framework, this model is written as

the allocator’s type, pointing to high levels of ex ante understanding.
Our incentives also encourage respondents to focus on cumulative
performance.
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Retain Incumbent (1 = Yes, 0 = No) = b0 + b1P(All)

+ b2P(M, N) + b3InformedLater

+ b4InformedLater × P(All)

+ b5InformedLater × P(M, N), (1)

and our prediction is that b4 < 0 and b5 > 0. Because
we offer directional predictions, we employ one-tailed
t-tests.

We have left unspecified the functions P(All) and
P(M, N). We consider three measures of cumulative
and late-term performance. The first is a linear aver-
age measure of performance, with Pa(All) the aver-
age tokens awarded per period in rounds 1 to 16 and
Pda(13, 16) the average deviations in rounds 13 to 16
from that overall average. Higher measures of Pa(All)
imply, in expectation, a higher incumbent type. We
calculate Pda(13, 16) as deviations from that average
because we want to know whether incumbents who
over- or underperform in later periods relative to their
average are treated differently. The second measure
of performance we use is Pc(), which is performance
relative to the 1200-token cutpoint. Pc(All) is 1 when
average tokens awarded per period across all periods
are greater than 1200 and 0 otherwise, whereas Pc(13,
16) is 1 when average tokens awarded per period in
rounds 13–16 are greater than 1200 and 0 otherwise.
Finally, the third measure of performance is a binned
specification of later round performance relative to
earlier performance, Pb(13, 16), which is less sensitive
to outliers than Pda(). Pb(13, 16) is 1 when deviations
in rounds 13–16 from a respondent’s overall average
payments, Pa(All), are in the top tercile, −1 when they
are the bottom tercile, and 0 otherwise. Positive values
of Pb(13, 16) therefore indicate an allocator whose end
round performance was in the top third relative to its
average, whereas negative values indicate those alloca-
tors whose relative end-round performance was in the
bottom third of the distribution.

As this model specification makes clear, we may find
differences across treatment in the effect of either end-
round or cumulative performance. Before proceeding
to formal statistical analysis, we investigate these pat-
terns graphically. To test for a greater effect of end-
round performance when informed later, we compare
the rates of retention for allocators whose end-round
performance was in the top, bottom, or middle ter-
cile (Pb()) relative to their total performance. If end-
round performance is given greater weight when in-
formed later, once we account for overall average per-
formance, those whose later-round performance was
“lucky” (Pb(13, 16) = 1) should be retained at higher
rates than those whose later-round performance was
“unlucky” (Pb(13, 16) = −1).23

In Figure 4, we present these results by the round in
which we informed participants about their upcoming

23 Our results are robust to the set of rounds used to define the “end”
rounds (see footnote 26).

FIGURE 4. Experiment 1, Effect of Payments
in Final Four Rounds on Retention Rate by
Instructions Round and by Average Payments
in Rounds 1 to 16
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Notes: Using local polynomial fits like those shown in Figure 2,
this figure presents the proportion of respondents retaining
their allocators (vertical axis) by average allocator payments in
rounds 1 to 16 (horizontal axis). This relationship is presented
separately for two randomized interventions: whether respon-
dents were informed of their upcoming opportunity to discard or
keep their initial allocator before the 1st round or after the 12th
round. In each panel, we separately plot this relationship by
terciles of average deviations in the final four rounds. The bot-
tom panel shows that those who learned in round 12 about the
upcoming round-16 retention decision overweighted later-round
payments relative to their average payments in rounds 1 to 16:
the solid line denoting a lucky final four rounds is consistently
above the dashed and dotted lines denoting an unlucky and
middling final four rounds. By contrast, those receiving instruc-
tions before round one (top panel) were not unduly influenced by
payments in rounds 13 to 16. Plotted N for the two interventions
is 72, 61, and 72 (bottom, middle, top tercile, top panel), and
147, 133, and 138 (bottom, middle, top tercile, bottom panel).

choice. We plot the probability of retaining the allo-
cator (vertical axis) by average payments across all 16
periods (the horizontal axis). The top panel displays
the results for those informed before round 1. As ex-
pected, it shows no consistent sign of overweighting
later payments: “Lucky” participants with top-tercile
end payments (solid line) retained their allocators at
rates similar to “unlucky” ones with bottom-tercile end
payments (dashed line), with middle-tercile end pay-
ments somewhere in between (dotted line). The lines
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are similar and converge at the average incumbent type
of 1200.

When participants learned about the election later,
however, we do see evidence of overweighting later-
round performance. In the bottom panel, “Lucky” par-
ticipants whose average payment deviations in rounds
13–16 were in the top tercile are between 10 and 20
percentage points more likely to retain their incum-
bent allocator than “unlucky” and middling partici-
pants whose average award in those rounds was in the
bottom or middle tercile relative to their overall aver-
age (dashed and dotted lines). This pattern is consistent
across the entire range of average allocator payments.
Substantively, this result means that when these indi-
viduals became aware of a future choice late in the
game, they were apparently unable to recollect accu-
rately information presented very recently, and instead
relied disproportionately on information presented af-
ter they learned of the upcoming choice.24

This graphical analysis is limited because it does
not permit calculations of statistical significance and
collapses a range of end-range performance into only
three categories. We now demonstrate that similar
results hold in formal statistical analysis. Using OLS
and probit regressions, Table 1 present estimates from
Equation (1) for the three separate definitions of in-
cumbent performance introduced earlier.25 In column
(1), we report estimates using the cutpoint definition
of incumbent performance relative to the 1200-token
threshold. The coefficient (b1) on Average1–16 > 1200 is
a positive and statistically significant 0.240, indicating
that on average an allocator who provides more than
1200 tokens is 24 percentage points more likely to be
retained than one who allocates less than that amount.
Additionally, the coefficient (b2) on Average13–16 >
1200 is 0.066 but is not statistically significant. The
point estimates suggest that, after overall performance
is accounted for, an allocator who awards more than
1200 tokens in rounds 13–16 is about 6.5 percentage
points more likely to be retained.

Theoretically, however, we are more interested in
whether the effect of the average and end-round per-
formance varies with when a participant became aware
of the upcoming election. In this specification, these
coefficients are in the predicted direction but not sta-
tistically significant. The coefficient (b4) on the interac-
tion between InformedLater and overall performance
is −0.047, but is not statistically significant (p < .30,
one-tailed). The point estimate suggests that the effect
of whether total average payments are above 1200 is
depressed slightly for those learning later. Similarly, the
coefficient (b4) for the interaction between Informed-
Later and later round performance is a positive 0.043,
but also is not statistically significant (p < .32, one-
tailed).

24 Figure A.2 in the Online Appendix shows that the treatments do
not also generate differences in the importance of average perfor-
mance (the relationship of retention to total performance is similar
for those informed early and late).
25 We present summary statistics for all model variables in Online
Appendix Table A.5.

Given that not all respondents seem to have adopted
the 1200-token cutpoint, we also considered specifi-
cations with a continuous measure of overall average
performance (Pa(All)) and two different measures of
later-period deviations from average performance. In
column (2), we present a model where later-term per-
formance is calculated as the average deviation in pe-
riods 13–16 from the total average (Pda(13, 16)), and
in column (3), it is calculated as the same deviations
categorized into tercile bins (Pb(13, 16)). In these spec-
ifications, the estimates of b5 provide stronger evidence
that informing participants later about the election
induces end bias. Per the column (2) specification, a
positive 100-token average deviation from the overall
average increases an allocator’s retention rate by an
additional 2.8% (p < .10, one-tailed test) when the par-
ticipant is informed later, and in column (3), employing
the binned specification, the effect of being in the top
rather than middle tercile increases the allocator’s re-
tention rate by an additional 7.2% (p < .05) when the
participant is informed later. In corresponding models
estimated using Probit (columns (5) and (6)), indica-
tions of statistical significance are more favorable. In
contrast, in these specifications, there is no evidence
that the effect of total average performance varies
when a respondent in informed later; b4 is positive but
close to zero.26

To put these numbers about the effect of end-round
payments in perspective, we focus on the column (2)
specification and consider different payment streams
for a participant informed after round 12. Suppose a
player’s allocator kept its average award constant, but
gave out 800 more tokens in rounds 13–16 and 800
fewer tokens in rounds 1–12. By this specification, this
would increase the allocator’s retention by about 7.0
percentage points.27 To achieve the same 7.0-point in-
crease in retention rate without changing payments in
rounds 13 to 16 would require increasing the overall
payment stream by about 1470 tokens.28 So when a
participant is made aware later, a token paid late rather
than early is worth about 1.8 tokens in earlier periods.

Altogether, these results point to a basic limitation
in people’s ability to retrospect accurately. With a rela-
tively straightforward task—evaluating an allocator af-
ter 16 periods compared to a defined alternative when
there is a clear link between the allocator’s type and
performance—individuals did not exhibit a great deal
of bias toward recent events in evaluating an incum-
bent. However, when we presented the timing and na-
ture of the choice later in the stream of information,
participants relied somewhat more on information pre-
sented to them closer to that decision. A limitation is

26 In Online Appendix Table A.1, we present additional robustness
tests, including other specifications of “end” rounds (14–16, 15–16,
and just 16). Other definitions of end rounds, apart from just round
16, improve indications of statistical significance for evidence of end
bias.
27 This calculation holds the average constant, but increases the av-
erage deviation in rounds 13–16 by 200 tokens: (200/100) × (0.028 +
0.007) = 0.07.
28 This calculation is ((1470/16)/100) × (0.071 + 0.005) = 0.07.
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TABLE 1. Experiment 1, Predicting Incumbent Allocator Retention by Instructions Round

(1) (2) (3) (4) (5) (6)
Allocator Retention, Allocator Retention, Allocator Retention, Allocator Retention, Allocator Retention, Allocator Retention,
Cutpoint Payments, Continuous Payments, Binned Payments, Cutpoint Payments, Continuous Payments, Binned Payments,

OLS OLS OLS Probit Probit Probit

Average > 1200 in Rounds 1–16 0.240 0.716
[0.075]∗∗∗ [0.234]∗∗∗

Average > 1200 in Rounds 13–16 0.066 0.187
[0.075] [0.234]

Average > 1200 in Rounds 1–16 × −0.047 −0.143
Informed Later (after Round 12) [0.089] [0.278]

Average > 1200 in Rounds 13–16 × 0.043 0.136
Informed Later (after Round 12) [0.089] [0.278]

Average Payment in Rounds 1–16 0.071 0.072 0.215 0.216
(in 100s of Tokens) [0.017]∗∗∗ [0.017]∗∗∗ [0.055]∗∗∗ [0.055]∗∗∗

Average Payment Deviations in 0.007 0.015
Rounds 13–16 [0.018] [0.055]

Average Payment in Rounds 1–16 × 0.005 0.003 0.022 0.018
Informed Later (after Round 12) [0.021] [0.021] [0.068] [0.067]

Average Payment Deviations in 0.028 0.101
Rounds 13–16 × Informed Later [0.021]∗ [0.067]∗

(after Round 12)
Terciles of Round 13–16 Deviations 0.010 0.020

from Average (−1, 0, 1) [0.037] [0.113]
Terciles of Round 13–16 Deviations × 0.072 0.249

Informed Later (after Round 12) [0.045]∗ [0.141]∗∗

Informed Later (after Round 12) 0.007 −0.055 −0.036 0.011 −0.245 −0.197
[0.059] [0.255] [0.254] [0.170] [0.806] [0.803]

Constant 0.541 −0.157 −0.162 0.099 −2.020 −2.035
[0.048]∗∗∗ [0.210] [0.209] [0.139] [0.657]∗∗∗ [0.654]∗∗∗

Observations 623 623 623 623 623 623
R 2 0.086 0.098 0.100

Notes: Variables labeled average payment deviations in subset of rounds measure the average deviation in these rounds from the average payments in rounds 1 to 16. All coefficient
significance tests are one-tailed. Standard errors in brackets.
∗significant at 10%; ∗∗significant at 5%; ∗∗∗significant at 1%.
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that our estimates of end bias are imprecise and sensi-
tive to model specification, suggesting that our analysis
is somewhat underpowered. Nonetheless, our findings
show that, in the absence of full attention to the nature
and timing of a choice, people do not seem to retain
a cumulative measure of incumbent performance. Fur-
ther, when participants do focus on the choice, they
cannot reconstruct this average from memory even
though they saw the information only moments ear-
lier, and instead substitute a suboptimal attribute—
performance after learning of the task—to guide the
decision. Our finding thus provides one explanation
for a long-observed regularity in democratic elections,
one that raises concerns about voters’ abilities to hold
politicians accountable.

Experiment 2: Irrelevant Information

Our experimental framework also allows us to study
another potential source of bias—how voters respond
to irrelevant but salient information when evaluat-
ing an incumbent. Random and uncontrollable events,
such as droughts, hurricanes, shark attacks, and even
sporting event outcomes appear to influence voters’
decisions to retain incumbent politicians (Achen and
Bartels 2004a; Cole, Healy, and Werker 2011; Healy,
Malhotra, and Mo 2010).29 Analyzing presidential elec-
tions from 1896 through 2000, for example, Achen and
Bartels (2004a) find that moderate deviations from
ideal moisture levels in a state decrease the incumbent
president’s party’s vote share by 0.7 percentage points,
whereas extreme droughts or wet spells decrease it by
about 1.5 percentage points. In broad strokes, these
findings show that voters seem to incorporate into their
retrospective evaluations information that is arguably
irrelevant to understanding the competence and effort
of incumbent politicians.

Although these random events appear to influence
voters, we do not know why. One possibility is that
voters hold incumbents responsible for those events
because they believe incumbents could have prevented
them or could have sought to ameliorate their effects.
In the event of a damaging flood, for instance, voters
may believe that the incumbent could have invested
more heavily in flood prevention or provided more
effective disaster assistance (Gasper and Reeves 2011;
Healy and Malhotra 2010). A second possibility is that
voters may know the incumbent is not responsible for a
bad event, but may be unable to take that information
into account when making a decision. In particular,
when random events affect material well-being or some
other outcome a voter cares about, those effects may
alter voter decisions on the basis of those proxies. For
example, if a flood reduces income, voters probably

29 A notable exception to the pattern of incumbents benefiting from
good news and being punished for bad news is reported in Sobolev et
al. (2012), who find that support for incumbent officials increased in
Russian villages burned as-if randomly by wildfires relative to villages
that were spared, a result that does not appear to arise because of
government outreach to the burned villages.

cannot readily discern how much of the reduction stems
from the unpredictable flood and how much stems from
the incumbent’s general management of the economy.
In this case, the voter’s problem is one of signal extrac-
tion: Because distinguishing the incumbent’s responsi-
bility for shocks in income relative to all other events
is exceedingly difficult, rational voters may still rely
on the combined signal even knowing it is affected by
(many) uncontrollable events.30 Rational voters act on
the basis of a knowingly imperfect heuristic because
doing otherwise is too costly.

In the first of these explanations, voters think incum-
bents are responsible for preventing and/or responding
successfully to unpredictable events. In the second, vot-
ers only attribute blame or reward for unpredictable
events because they lack distinct signals. We consider a
third explanation: The observed behavior arises from
intrinsic limitations in humans’ capacity for retrospec-
tive evaluation. Voters may hold incumbents account-
able for uncontrolled events even when they believe
the incumbent is not responsible (for the event or its
correction) and even when they receive distinct sig-
nals. Voters may lack the ability to isolate information
about incumbent performance from unrelated infor-
mation (see Baddeley 1992 on the limitations of work-
ing memory). In particular, individuals cannot mentally
retain separate measures of incumbent performance
and other outcomes. This “contamination” may also
originate in the effect of emotional states on decision
making. In particular, random events such as disas-
ters may influence mood, which in turn influences how
voters evaluate incumbents.31 Researchers have found
that people often transfer emotions in one domain to
evaluations and judgments in a separate domain (For-
gas 2000).32 Regardless of the mechanism, this third
possibility implies that voters’ retrospective abilities
are sufficiently limited so that they punish incumbents
for uncontrollable events even under conditions where
attribution of responsibility is clear—that is, the out-
come is clearly not something the incumbent can affect
and it is presented separately from the incumbent’s
contribution to voter welfare.

To assess this third explanation, we conducted a
second experiment in which we examined whether
a separate income shock influences participants’

30 Studies have produced mixed evidence on voters’ signal extrac-
tion abilities. Some find voters capable of complex signal extraction
(Duch and Stevenson 2010; Ebeid and Rodden 2006; Kayser and
Peress 2012), though others find failures (Achen and Bartels 2004b;
Bartels 2011; Wolfers 2002).
31 Healy, Malhotra, and Mo (2010), for example, show that outcomes
of college football games in the two weeks prior to an election influ-
ence Senate, gubernatorial, and presidential incumbent vote share
in the counties in which the football teams reside. They argue that
because these outcomes cannot reasonably be attributed to incum-
bent performance, fans’ moods about the outcomes must spill over
into their evaluation of the incumbent. That study focuses on events
somewhat peripheral to well-being.
32 For example, inducing a sad mood in laboratory participants leads
them to report less overall satisfaction with their lives (Schwarz and
Clore 1983) and to more frequently report experiencing sad events
(Forgas and Bower 1987).
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decisions to retain or replace their incumbent allo-
cator even when we made it clear that the allocator
bore no responsibility for that shock. We started with
the same basic setup as in experiment 1, except that
we informed all participants before round 1 that they
would make an evaluation of an incumbent after round
16. We also informed participants at that time that they
would participate in a lottery in either round 8 or 16,
which we assigned with probability 0.5. We stated that,
when the lottery took place, they would be randomly
awarded 5000 tokens with probability 0.3, be awarded
0 tokens with probability 0.4, or lose 5000 tokens with
probability 0.3. A total of 1,003 subjects participated in
experiment 2.

Like the real-world disasters studied previously, our
lottery simulates a random shock to income before an
election. We took two steps, however, to remove other
explanations for the influence of these shocks. First, to
avoid problems of signal extraction, we presented the
lottery payment and the allocator’s payment separately
and on different parts of the web page on which we
presented the experiment. In a round with a lottery,
participants saw that their allocator had paid them, for
example, 1248 tokens, and then that they participated
in a lottery in which they won 5000 tokens. Second,
we told participants that the lottery payments were
unrelated to their allocator’s type, so that the par-
ticipant would have no reason to act on the lottery
in evaluating the incumbent. We did this twice. This
statement initially appeared in bold face as the last sen-
tence of the instructions page from before period 1 de-
scribing the lottery. We then repeated this information
when the lottery outcome was revealed. Specifically,
above their lottery payout, in bold face, was this state-
ment: “Your payouts from the lottery are unrelated to
your Allocator’s type.”

Despite these elements of our design, we find that
the lottery outcome affected participants’ decision to
retain or discard their allocators. To demonstrate this,
we first present findings for the three lottery payout
conditions (+5000, 0, or −5000) pooled across when
the payments were awarded (in round 8 or 16). In a
regression framework, this model is written as

Retain Incumbent (1 = Yes, 0 = No) =
b1Lotterywin5000 + b2Lotterywin0

+ b3Lotterylose5000 + b4P(All), (2)

where the constant is excluded and we control for the
overall average payments from the allocator. If irrel-
evant events affect participants’ evaluations of their
allocator, we expect b1 > b2 > b3.

The left panel of Figure 5 displays the average re-
tention rate for these three conditions with 95% con-
fidence intervals, setting aside average payments be-
cause they are orthogonal to treatment. On average,
participants who won 5000 tokens retained their allo-
cators at a rate of 0.79 (79% of the time), higher than
the 0.70 rate in the 0 lottery condition and the 0.66 rate
in the −5000 condition (5000 vs. 0 and 5000 vs. −5000,

p < .01 for tests of proportions, 0 versus −5000, p <
.38). The right panel of Figure 5 presents the average
retention rate for each lottery payout separately by
when the lottery took place (round 8 or 16). In addition
to confirming the influence of the lottery outcome on
participants’ retention decisions, these data reveal two
other patterns. First, the lottery may have had a greater
influence on participants when it occurred just before
they decided to retain their allocator. The difference
in retention rates between winning 5000 tokens rather
than losing that amount is 0.15 in round 16 but only
0.10 in round 8, but this difference in differences is
not statistically significant (p < .52). Second, winning
matters more than losing. Participants who lost 5000
in rounds 8 and 16 retained their incumbents at rates
of 0.67 and 0.66, respectively, only marginally lower
than those who received 0 tokens, which were 0.72 and
0.68, respectively. By contrast, winning 5000 tokens
increased the probability that the incumbent was re-
tained, relative to winning 0, by eight or ten percentage
points in rounds 8 or 16.

We also find that the lottery outcome affected par-
ticipants’ retention decisions across the entire range of
allocator payments. In Figure 6, we present allocator
retention rates (vertical axis) for lottery winners (the
solid line), losers (the dashed line), and those without
a lottery payment (dotted line) in either lottery round
by the average payout in rounds 1–16 (the horizontal
axis). This tendency to judge incumbents on lottery
outcomes is consistent across the range of average al-
locator payouts. Those who won 5000 tokens retained
their allocators at higher rates than those who lost 5000
or neither won nor lost, even when their average payout
was less than 1200 tokens. We again see that winning
seems to influence behavior more than does losing.
The regression analysis presented in Table A.2 in the
Online Appendix confirms this graphical presentation:
Using both the average and cutpoint measures of over-
all incumbent performance and both OLS and probit
regressions, we find that winning the lottery rather than
losing it increases participants’ retention rates by about
12 percentage points.33

To assess the robustness of this result, we under-
took a replication of this experiment in which we

33 Participants appear to value lottery tokens less than other tokens.
Focusing on the specification displayed in column (2) of that table,
winning 5000 tokens rather than nothing increased the probability
that the allocator was retained by 8.6 percentage points. In compar-
ison, a 5000-token increase in payments from the allocator would
increase the overall 16-round average by 312.5 tokens, which is pre-
dicted to increase the probability that the allocator is retained by
21.2 percentage points. By this calculation, each token awarded in
the lottery is worth about 0.4 of a token awarded in an earlier round.

We also find that the lottery influenced satisfaction with one’s
allocator and may have affected perceptions of how much an al-
locator paid. After participants made their choices about retaining
their allocators, but before they proceeded to the next 16 rounds of
payments, we asked them how much they thought their allocators
paid on average and how satisfied they were with their allocators
(for the question wording, see the next section). We found that the
lottery influenced both outcomes in the predicted direction, though
the effect was only statistically significant for reported satisfaction.
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FIGURE 5. Experiment 2, Effect of Lottery Winnings and Losses on Retention Rate
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Notes: Each point is the observed proportion of participants who chose to keep their initial allocator after the 16th round, by lottery
outcome. This figure shows that lottery outcomes influenced participant decisions to retain. Allocators are most likely to be retained
when lottery payments are positive, less likely to be retained when they are zero, and least likely to be retained when they are negative.
Ninety-five percent confidence intervals are calculated based on the variability of a sample proportion given the observed retention rate
and the count of participants in each intervention. For the left panel, N from top to bottom is 309, 405, and 289, respectively. For the
right panel, it is 145, 164, 211, 194, 139, and 150, respectively.

verified that participants understood (1) the relation-
ship between allocator type and average payments and
(2) that the lottery outcome was unrelated to the alloca-
tor’s type.34 When we restrict our analysis of the effect
of the lottery to those who demonstrated understand-
ing of both concepts, we continue to find that the lottery

34 See footnote 11 for the questions used to measure understanding
of the relationship between allocator type and payments. To validate
understanding of the lottery, after participants experienced the lot-
tery payment and decided whether or not to retain the allocator, we
asked the following question:

Your lottery payout was [payment] tokens. This means which of
the following is true: (1) Your allocator in rounds 1–16 was of a
better type than if your lottery payout had been [other outcome]
tokens; (2) Your allocator in rounds 1–16 was of a worse type than
if your lottery payout had been [other outcome] tokens; (3) Your
lottery payout tells you nothing about the type of your allocator
in rounds 1–16 (correct); and (4) Don’t know.

80% of participants answered this question correctly, demonstrating
high levels of attention and comprehension.

has a statistically significant effect on the decision to
retain or discard the allocator (although the magnitude
of this effect is reduced). This demonstrates that those
who were attentive to the task at hand and understood
the nature of the game nonetheless exhibited the bias
we seek to understand. (This analysis appears in Tables
A.7 and A.8 in the Online Appendix.)

Additionally, in the replication, we also varied the
stakes in the experiment, paying 25% of participants
twice as much, per token, as our original participants.
These results allow us to assess whether our earlier
results are due to the relatively small stakes involved.
We find that the behavior of those playing for larger
stakes is not distinguishable from that of those playing
for smaller amounts. In our replication of experiment 2,
we find that winning 5000 tokens versus losing 5000 to-
kens in the lottery (we eliminated the zero lottery con-
dition in this replication for statistical power) increased
the probability that the allocator was retained by
12.3 percentage points (column (3), Online Appendix
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FIGURE 6. Experiment 2, Effect of Lottery Winnings and Losses on Retention Rate by
Average Payments in Rounds 1 to 16
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Notes: Using local polynomial fits like those shown in Figure 2, this figure presents the proportion of respondents retaining their allocators
(vertical axis) by average allocator payments in rounds 1 to 16 (horizontal axis). The relationship between average payments and the
retention decision is plotted separately by lottery payment. This figure shows that lottery winners retained their allocators at higher rates
than did lottery losers across all average payment levels. N = 309 (solid), 405 (dotted), and 289 (dashed).

Table A.7), controlling for overall average payments.
For those assigned to receive twice as many dollars
per token, the effect of the lottery was larger but not
statistically different from those with lower stakes. We
also find that those in the higher-stakes condition did
not respond more to total average payments (the co-
efficient on the interaction of average payments and
higher stakes is 0.013, with a standard error of 0.016).

Finally, in reanalysis of our original data, we con-
sidered the possibility that our results arose only be-
cause subjects paid little attention to the game, clicking
through the screens quickly and only remembering the
tokens they received, regardless of their source. To do
so, we examined whether the lottery effect increased
among those who finished the game quickly or de-
creased among those who took their time, but found
no change in the effect. Participants took an average
of 4 minutes to reach the retention decision. We exam-
ined the lottery effect in the top, middle, and bottom
thirds of the time to this decision. The lottery effect
appeared to be larger among the slowest third, not
smaller, as the attentiveness alternative explanation
would predict, although these differences are generally
not statistically significant. We present these results in
Online Appendix Table A.4.

In sum, experiment 2 supports the view that irrel-
evant events influence citizens’ evaluation of incum-
bents. Moreover, it shows that this influence seems to
remain even when the consequences of the irrelevant
event, such as a random lottery, are isolated from mea-
sures of incumbent performance and when participants

are explicitly notified that the outcome of the random
event is unaffected by the allocator’s performance.
The continuing influence of the lottery on the reten-
tion decision has implications for our understanding of
why voters appear to respond to irrelevant information
when evaluating incumbent politicians. We attempt to
exclude by design the possibility that our participants
might rationally blame the incumbent for the outcome
or be unable to isolate that outcome from other mea-
sures of incumbent performance. If we succeeded, then
our evidence again points to limitations in people’s
ability to accurately retrospect—in this case, their in-
ability to ignore irrelevant information when evaluat-
ing a stream of performance data about an incumbent.

Experiment 3: Influence of Rhetoric

In our third experiment, we investigate whether politi-
cal rhetoric can influence the information people use to
assess an incumbent politician’s performance. During
campaigns, candidates can emphasize different aspects
of performance. When campaigning against the incum-
bent President Jimmy Carter in the 1980 election, for
instance, Ronald Reagan famously asked, “Are you
better off now than you were four years ago?” His
question may have prompted voters to compare their
cumulative experience under Carter to where they
stood at the end of the previous of administration. By
contrast, in his 1960 campaign, John F. Kennedy told
voters, “The question you have to decide on Novem-
ber 8 is, is it good enough? Are you satisfied?” His
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question asked voters to consider their current con-
ditions. In our experiments, the incentive is always to
focus on the full set of payments. Can a question focus-
ing on one potential decision rule over another change
the weight participants give to payments received at
different points in time?

In an intriguing set of experiments on nonpoliti-
cal retrospective assessments, Zauberman, Diehl, and
Ariely (2006) found that this type of priming shaped
evaluations. In one study, they showed participants fac-
tory defect rates from a production line and then asked
them for evaluations using one of two questions. The
first was similar to Kennedy’s, which they called the
hedonic question: “Looking back at information you
just observed, how satisfied are you with the average
rejection rate of production line A over the past year?”
The second was more similar to Reagan’s, which they
called the informational question: “Looking back at the
information you just observed, what was the average
rejection rate of production line A over the past year?”
The hedonic prime, they reasoned, may induce end bias
by focusing attention on contemporaneous satisfaction
(an end-state, much like current pain or pleasure),
whereas the informational prime encourages reflection
on the entire set of defect rates. Consistent with this
expectation, they found that defect rates at the end of
the year influenced evaluations more in the hedonic
condition than in the informational condition.35

Following a similar approach, in our third exper-
iment we primed participants with informational or
hedonic questions immediately prior to the retention
decision. We used the same structure as in experiments
1 and 2, informing all participants about their future re-
tention choice before round 1. The experiment 3 inter-
vention occurs after round 16 payments are awarded,
but before the choice to keep or replace the current
allocator. We assigned participants with equal proba-
bility to one of three conditions. In the control condi-
tion, participants proceeded directly to the retention
choice, as in the other two experiments. In the hedonic
condition, we asked, “Looking back over the first 16
rounds, how satisfied were you with your Allocator?”
with five closed-end responses ranging from “very sat-
isfied” to “very unsatisfied.” After answering that ques-
tion, participants proceeded to the retention decision.
Finally, in the informational intervention, we asked,
“Looking back at the tokens you received, what would
you estimate was the average amount given to you by
your Allocator during each of the first 16 rounds?” and
presented an open-end text box in which participants
could type a response. After answering that question
they proceeded to the retention decision.

Our analysis of data from this experiment is simi-
lar in form to our analysis of experiment 1. Our two
treatments are Hedonic and No Prime (the excluded

35 We note that in this experiment, unlike ours, participants may
have rationally responded to end-rate performance, believing it was
more informative of future performance (a trend). By contrast, our
instructions specifically describe a process where the payments in
each round are equally informative of an allocator’s type. Addition-
ally, participants in those experiments had no monetary incentive to
provide accurate forecasts for future performance.

category is the Informational prime), and our theoret-
ical expectation is that relative to the Informational
prime, those who received the Hedonic prime should
give more weight to end round performance and less
weight to overall average performance. Formally, we
estimate the model,

Retain Incumbent (1 = Yes, 0 = No) = b0 + b1P(All)

+ b2P(M, N) + b3Hedonic + b4NoPrime

+ b5Hedonic × P(All) + b6NoPrime × P(All)

+ b7Hedonic × P(M, N) + b8NoPrime × P(M, N),

(3)

and our prediction is that b5 < 0 and b7 > 0. We do
not have prior expectations for how the No Prime
condition should compare to the other two conditions.
Once again, for those cases where we have directional
predictions, we present one-tailed hypothesis tests.

We note that in this experiment we told all respon-
dents before round 1 about the upcoming choice and
presented them with a clear and incentivized decision
that merited attention to average payments across all
rounds. Additionally, because our treatment is a single
question of no actual consequence (against an incen-
tivized decision and payment stream), we argue this
experiment presents a difficult case to detect the effects
of rhetoric. In actual election campaigns, in contrast,
candidates often repeat their rhetorical arguments with
far greater frequency and there is no ex ante correct way
to choose among those claims. Nonetheless, the two
primes do appear to have caused participants to give
somewhat different weight to both average payments
and payments in later periods.

Although our parameter estimates are imprecise, we
find some evidence that rhetoric can influence decision-
making. We being with a graphical presentation of our
data in Figure 7, which presents local polynomial fits
of the probability of retention (vertical axis) against
average payments in rounds 1–16 (the horizontal axis).
As before, we do so separately by terciles of deviations
in rounds 13–16 from overall average payments. We
plot separate local polynomial fits for participants with
large positive deviations (“lucky,” solid line), large neg-
ative deviations (“unlucky,” dashed line), and middling
deviations (“middling,” dotted line). In the top panel,
the hedonic prime case, we see suggestive evidence
that allocators whose later round performance was su-
perior to their overall performance are more likely to
be retained than allocators whose later round perfor-
mance was below their average or consistent with that
average. Across the entire range of average payouts,
the solid line is consistently above the dashed line,
with an average gap of about 5 percentage points. As
in experiment 1, those whose had an allocator with
later round performance close to their total average
(middling, the dotted line) seem to behave similarly
to those who had an allocator who performed below
type (unlucky, dashed line). In contrast, participants
assigned to the informational prime (middle frame)
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FIGURE 7. Experiment 3, Effect of Payments
in Final Four Rounds on Retention Rate by
Prime and by Average Payments in Rounds 1
to 16
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Notes: Using local polynomial fits like those shown in Figure 4,
this figure presents the proportion of respondents retaining
their allocators (vertical axis) by average allocator payments
in rounds 1 to 16 (horizontal axis). Each panel presents this
relationship for a priming condition (the random intervention),
and presents them separately by terciles of average deviations
in the final four rounds. The figure suggests that under the
hedonic prime condition (top panel), those who received later-
round payments that were much above their average payments
in rounds 1 to 16 (solid line) retained their allocators at higher
rates than those who received later payments much below or
near their average in rounds 1 to 16 (dashed and dotted lines).
In contrast, those in the informational prime condition (middle
panel) and the no prime condition (bottom panel) were not un-
duly influenced by later-round payments. Plotted N for the three
interventions is 113, 116, and 115 (bottom, middle, top tercile,
top panel), 117, 108, and 110 (bottom, middle, top tercile, mid-
dle panel), and 111, 117, and 117 (bottom, middle, top tercile,
bottom panel).

showed no consistent differences between above- and
below-average payments in rounds 13–16: The solid
and dashed lines overlap for average payments below
1200 and are very close together above that number.
Finally, those in the no prime condition appear to ex-
hibit, relative to the informational prime, a degree of
end bias that is similar to that exhibited by those in the
hedonic prime condition, although not for lower levels
of average allocator payments.

It therefore seems that the hedonic prime, which
simply asked participants to consider how satisfied they

were with their allocators before making a retention
decision, led participants to weight the most recent
rounds more heavily than an informational prime fo-
cusing on total average payments. Figure A.2 in the
Online Appendix provides evidence that the informa-
tional condition may also have resulted in an increase
in the weight given to cumulative average performance
relative to participants assigned to the hedonic or no
prime conditions. To investigate this pattern further,
Table 2 presents regression models estimated using
Equation (2) to examine the effect of the priming in-
terventions. As before, we present results using three
separate measures of average and end-round perfor-
mance. Results are displayed for estimates from mod-
els using the 1200 token cutpoint (column (1)), the
continuous measure of average performance and later
round deviations from that average (column (2)), and
the binned tercile deviations from that average as used
in the graphical presentation (column (3)), with paral-
lel models using probit in columns (4) through (6).

In all six models in Table 2, the coefficients are
in the predicted direction—the hedonic prime seems
to increase the weight given to later round perfor-
mance and decrease the weight given to overall average
performance—but indications of statistical significance
are mixed. Per the column (1) and (4) specifications,
for example, the hedonic prime decreases the effect of
whether the cumulative average is above 1200 by about
half, with a one-sided p-value less than .10 in column
(1) and .09 in column (4). In columns (2), (3), (5), and
(6), which employ the continuous measure of average
performance, the coefficients imply that the hedonic
intervention decreased the effect of average perfor-
mance by between a quarter and a third, and the rel-
evant p-values (one-tailed tests) are, respectively, .12,
.12, .09, and .09. Although we focus here for theoretical
reasons on the comparison of the hedonic and informa-
tional conditions, the no prime condition also appears
to have generated behavior very similar to the hedonic
prime, depressing the effect of average performance by
an even larger degree than the informational prime.36

Turning from total average payments to later-round
payments, the point estimates are in the expected di-
rection in all six columns of Table 2, but they are impre-
cisely estimated. Relative to the informational prime,
the hedonic prime approximately doubles the effect of
later-round performance for each measure. For exam-
ple, in column (1), once one accounts for whether the
overall average is above 1200, if the average in rounds
13–16 is above 1200 it is predicted to increase the
probability that the allocator is retained by about 7.8
percentage points in the informational prime case. That
number doubles to 15.8 in the hedonic prime case, but
the p-value of that increase is .16 (one-tailed), and the
same specification estimated using probit in column (4)
yields a p-value of .19. In the remaining columns, the p-
values on the interaction of the hedonic prime and the
measure of later round performance are .27 (column

36 One possibility is that the hedonic prime encouraged somewhat
greater reflection prior to the retention decision than occurred in the
absence of any prime.
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TABLE 2. Experiment 3, Predicting Incumbent Allocator Retention by Prime

(1) (2) (3) (4) (5) (6)
Allocator Retention, Allocator Retention, Allocator Retention, Allocator Retention, Allocator Retention, Allocator Retention,
Cutpoint Payments, Continuous Payments, Binned Payments, Cutpoint Payments, Continuous Payments, Binned Payments,

OLS OLS OLS Probit Probit Probit

Average > 1200 in Rounds 1–16 0.221 0.663
[0.058]∗∗∗ [0.176]∗∗∗

Average > 1200 in Rounds 13–16 0.078 0.238
[0.058]∗ [0.174]∗

Average > 1200 in Rounds 1–16 × Hedonic Prime −0.105 −0.325
[0.081]∗ [0.241]∗

Average > 1200 in Rounds 13–16 × Hedonic Prime 0.080 0.213
[0.080] [0.239]

Average > 1200 in Rounds 1–16 × No Prime −0.144 −0.432
[0.084]∗∗ [0.252]∗∗

Average > 1200 in Rounds 13–16 × No Prime 0.023 0.057
[0.084] [0.250]

Average Payment in Rounds 1–16 (in 100s of tokens) 0.086 0.086 0.265 0.264
[0.014]∗∗∗ [0.014]∗∗∗ [0.046]∗∗∗ [0.046]∗∗∗

Average Payment in Rounds 1–16 × Hedonic Prime −0.024 −0.024 −0.082 −0.082
[0.020] [0.020] [0.062]∗ [0.062]∗

Average Payment in Rounds 1–16 × No Prime −0.036 −0.035 −0.118 −0.114
[0.020]∗∗ [0.020]∗∗ [0.062]∗∗ [0.062]∗∗

Average Payment Deviations in Rounds 13–16 0.008 0.029
[0.014] [0.044]

Average Payment Deviations in Rounds 13–16 × 0.012 0.033
Hedonic Prime [0.020] [0.061]

Average Payment Deviations in Rounds 13–16 × 0.012 0.033
No Prime [0.020] [0.061]

Terciles of Round 13–16 Deviations from Average 0.014 0.045
(−1, 0, 1) [0.030] [0.092]

Terciles of Round 13–16 Deviations × Hedonic Prime 0.017 0.052
[0.042] [0.128]

Terciles of Round 13–16 Deviations × No Prime 0.033 0.098
[0.042] [0.128]

Hedonic Prime −0.007 0.263 0.265 −0.017 0.904 0.907
[0.052] [0.239] [0.239] [0.148] [0.737] [0.737]

No Prime 0.068 0.452 0.441 0.179 1.427 1.392
[0.052]∗ [0.240]∗∗ [0.240]∗∗ [0.147] [0.738]∗∗ [0.737]∗∗

Constant 0.549 −0.336 −0.335 0.115 −2.616 −2.610
[0.037]∗∗∗ [0.173]∗∗ [0.174]∗∗ [0.105] [0.546]∗∗∗ [0.545]∗∗∗

Observations 1024 1024 1024 1024 1024 1024
R 2 0.061 0.070 0.070

Notes: Variables labeled average payment deviations in subset of rounds measure the average deviation in these rounds from the average payments in rounds 1 to 16. Excluded category is informational prime. All
coefficient significance tests are one-tailed. Standard errors in brackets.
∗significant at 10%; ∗∗significant at 5%; ∗∗∗significant at 1%.
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(2)), .34 (3), .29 (5), and .34 (6). The no prime condition
exhibits inconsistent effects. In all cases, it appears to
increase the effect of end-round performance relative
to the informational prime, but none of these figures
approaches statistical significance, and the magnitudes
of the effects are often smaller than the effect of the
hedonic prime.

We use the column (2) estimates to put these re-
sults into context. In that specification, increasing the
average number of tokens awarded by an allocator
from 1100 to 1200 would increase the probability that
the allocator is retained by 17.2 percentage points in
the informational condition, but only 6.2 points in the
hedonic prime case. In the informational prime case,
each end-round token is worth about 1/3 of an overall
average token,37 whereas in the hedonic case, it is worth
about 1.3 average tokens.38 Finally, if we think about
the effect of shifting tokens from earlier to later rounds,
the same comparison we performed for experiment 1,
shifting 800 tokens in payments from round 1–12 to
13–16 would increase the probability that the allocator
is retained by 1.6 percentage points in the informa-
tional case, and 4 points in the hedonic case (as we
noted earlier, this last comparison is not statistically
significant).39 In the supplemental Online Appendix,
we also show similar results when we employ different
definitions of late rounds.

In sum, these results suggest that rhetorical choices
by candidates, media, and other political discussants
may modify the way voters respond to a stream of
information about incumbent performance. The impre-
cision of our estimates calls for replication with larger
samples. This caution aside, participants deviated from
optimal behavior even in our transparent, simple, and
incentivized game. Moreover, the intervention of a
couple dozen words seems to have exacerbated these
deviations.

DISCUSSION AND CONCLUSION

Given citizens’ limited incentives to attend to pub-
lic affairs (Downs 1957), scholars have argued that
retrospective voting provides an efficient option for
controlling politicians. In this article, we presented
the results of three experiments on citizens’ ability
to retrospect accurately about performance. We con-
ducted these experiments using an incentivized game
that mimicked elements of real world elections, but
in a simplified form that should have made retrospec-

37 This calculation is (4 × 0.008/0.086), because to raise the end-
round deviation by one token takes 1/4th the number of tokens
needed to raise the overall average by one token.
38 This calculation is (4 × (0.008 + 0.012)/(0.086 −0.024)).
39 We can also explicitly model the effect of the different primes on
the weight given to payments in different rounds using a Koyck decay
model. In this analysis, we perform a grid search across all levels of
decay and pick the decay value that maximizes R2. We present results
of this estimation in Online Appendix Table A.3, which suggest that
when the informational and hedonic prime cases are compared, the
hedonic prime generates a larger focus on later payments relative to
earlier ones.

tive voting notably easier. This approach allows us to
eliminate potential confounding explanations for ob-
served deviations from optimal retrospective decision-
making in real elections. Nonetheless, we find evidence
of three important deviations from optimal retrospec-
tion, replicating deviations researchers have found in
observational studies without experimental controls:
participants overweighted recent performance when
made aware of the choice to retain an incumbent closer
to election rather than distant from it (experiment 1),
allowed unrelated events that affected their welfare
to influence evaluations of incumbents (experiment 2),
and were influenced by rhetoric to focus less on cu-
mulative incumbent performance (experiment 3). The
results of experiment 2 are most clear, whereas analysis
of experiments 1 and 3 demonstrate greater impreci-
sion in statistical estimates.

These findings have important implications and
point to areas of focus for subsequent research. In
particular, they indicate that biases in retrospection do
not originate solely in the complexity of the real world.
Despite eliminating many factors that might exacer-
bate errors in decision-making (uncertainty about the
relative value of information about incumbent perfor-
mance arriving at different points in time, the pooling
of signals about incumbent performance with infor-
mation about unrelated information, etc.), we never-
theless found deviations from optimal retrospective
decision-making. Our results, therefore, imply that de-
viations arise from limitations in humans’ ability to
retrospect about performance—a worrisome finding for
democratic accountability.

We note that this conclusion requires an assumption:
We infer participants’ limitations from their behavior,
when in fact we observe only their tendencies in the
simplified setting of our experiment. Citizens may not
lack these abilities in all circumstances. Of course, vot-
ing in large elections in modern democratic states is
more complex. Moreover, compared to our game, in-
centives to cast informed votes may be even weaker
in mass elections because of the negligible probabil-
ity of casting a decisive vote. These arguments imply
that the tendencies we observe in the experimental set-
ting may be more widespread outside of the research
setting.

The argument that retrospective voting is efficient
is based in part on the assumption that retrospective
voting is relatively easy. As Fiorina (1981, 5) put it,
“[Citizens] need not know the precise economic or for-
eign policies of the incumbent administration in order
to see or feel the results of those policies. . . . In order
to ascertain whether the incumbents have performed
poorly or well, citizens need only calculate the changes
in their own welfare.” Given the biases we find, ret-
rospective voting seems more challenging for citizens
than is sometimes assumed.

Indeed, the tendency to exhibit these biases in the
experimental setting may explain, in part, why in-
cumbents embrace certain governing and campaign
strategies. For example, experiments 1 and 3 imply
that manipulating the election-year economy (Achen
and Bartels 2004b; Tufte 1978) and directing campaign
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rhetoric on the here and now improve an incumbent’s
odds of reelection, regardless of cumulative perfor-
mance. Similarly, experiment 2 suggests that incum-
bents who surround themselves with symbols of good
times (e.g., winning sports teams, babies, etc.) may do
so because voters are unable to separate their evalu-
ations of an incumbent from information about other
outcomes.

Ideally, our findings would point to potential cures
for these biases, cures that could facilitate democratic
accountability. The experiment about irrelevant events,
however, implies that correcting retrospective biases
may not be easy. That experiment suggests that nei-
ther uncertainty about an incumbent’s responsibility
nor difficulties in signal extraction are necessary to ex-
plain the influence of irrelevant events. Thus, policies
that clarify incumbent responsibility or provide distinct
signals may not improve citizens’ judgments. Similarly,
rhetorical interventions seem to have effects on how
incumbents are evaluated even in a highly simplified
environment with right and wrong answers about re-
tention, and a clear linkage between incumbent perfor-
mance and participant well-being.

Other interventions, however, may be more success-
ful. For example, would voters be less responsive to
these unrelated events or rhetoric if they were juxta-
posed with a measure of cumulative incumbent per-
formance (e.g., the real-world equivalent of presenting
our participants with average payouts when they were
deciding to retain or discard their allocators)? In the
experimental setting, would this type of intervention
mitigate the influence of later knowledge about a future
decision task (experiment 1) or priming (experiment
3)? Before proposing that media and other information
sources provide these (or other) correctives for voter
inattentiveness and campaign rhetoric, it would be wise
to first investigate their effectiveness. Our experiments
provide a framework for doing so.

More generally, the design we use of a stylized and
incentivized election game offers promise for investi-
gating many other influences on decision-making. For
example, although we have focused on retrospective
evaluations, one could consider how participants be-
have when candidates make promises about future per-
formance that they may or may not meet. Alternatively,
is a focus on recent events exacerbated by differences
in (induced) emotional states or by placing participants
under cognitive loads? By building on our basic design,
future research can rule out many alternative explana-
tions that confound observational research.

Of course, our existing experiments are not without
their limitations. We cannot verify that the payments
induced careful attention among all participants, and
our results are subject to concerns about experimental-
demand effects. Given the imprecision of some esti-
mates, we cannot always reject the null of no effect
at standard levels of significance. We have replicated
the results of our lottery experiment, but replications
using other subject recruitment pools and a better un-
derstanding of participants’ comprehension and en-
gagement with the decision task at hand would fur-
ther allay concerns. Nonetheless, our key results are

an important contribution: Citizens deviate from opti-
mal retrospection even in an experimental setting that
promotes optimal retrospective behavior without dis-
tractions or confounders. We show that end bias in ret-
rospective evaluations can be enhanced by rhetoric or
variation in induced attentiveness, documenting in an
experimental setting a common finding in the empirical
analysis of elections. Similarly, we find that irrelevant
events influence participants in our games even when
they should not, replicating an alleged effect found
in actual elections. In sum, our experiments reveal
that some of the biases apparent in citizen evaluations
of incumbents are not caused solely by the complex-
ity of the political world, pointing instead to inher-
ent limits in citizens’ ability to motivate incumbent
performance.
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Loewenstein, George F., and Dražen Prelec. 1993. “Preferences for
Sequences of Outcomes.” Psychological Review 100 (1): 91–108.

Mackuen, Michael B., Robert S. Erikson, and James A. Stimson.
1992. “Peasants or Bankers? The American Electorate and the
U.S. Economy.” American Political Science Review 86 (3): 597–
611.

Mason, Winter, and Duncan J. Watts. 2012. “Collaborative Learning
in Networks.” Proceedings of the National Academy of Sciences
109(3): 764–69.

Morton, Rebecca B., and Kenneth C. Williams. 2010. Experimental
Political Science and the Study of Causality. New York: Cambridge
University Press.

Palmer, Harvey D., and Guy D. Whitten. 2000. “Government
Competence, Economic Performance, and Endogenous Election
Dates.” Electoral Studies 19 (2): 41326

Paolacci, Gabriele, Jesse Chandler, and Panagiotis G. Ipeirotis. 2010.
“Running Experiments on Amazon Mechanical Turk.” Judgment
and Decision Making 5 (5): 411–19.

Rand, David G., Samuel Arbesman, and Nicholas A. Christakis.
2011. “Dynamic Social Networks Promote Cooperation in Exper-
iments with Humans.” Proceedings of the National Academy of
Sciences 108 (48): 19193–98.

Redelmeier, Donald A., and Daniel Kahneman. 1996. “Patients’
Memories of Painful Medical Treatments.” Pain 66 (1): 3–8.

Ross, William T., and Itamar Simonson. 1991. “Evaluations of Pairs
of Experiences: A Preference for Happy Endings.” Journal of
Behavioral Decision Making 4 (4): 273–82.

Schreiber, Charles A., and Daniel Kahneman. 2000. “Determinants
of the Remembered Utility of Aversive Sounds.” Journal of Ex-
perimental Psychology 129 (1): 27–42.

Schwarz, Norbert, and Gerald L. Clore. 1983. “Mood, Misattribution,
and Judgments of Well-being: Informative and Directive Functions
of Affective States.” Journal of Personality and Social Psychology
45 (3): 513–23.

Smith, Vernon L. 1976. “Experimental Economics: Induced Value
Theory.” American Economic Review 66 (2): 274–79.

Sobolev, Anton, Yegor Lazarev, Irina Soboleva, and Sokolov
Boris. 2012. “Trial by Fire: The Impact of Natural Disaster
on Attitudes toward the Government in Rural Russia.” Re-
search Paper No. BRP 04/PS/2012. Higher School of Economics.
http://ssrn.com/abstract=2011975 (accessed July 12, 2012).

Tufte, Edward R. 1978. Political Control of the Economy. Princeton,
NJ: Princeton University Press.

Valentino, Nicholas A., and David O. Sears. 1998. “Event-driven
Political Communication and the Preadult Socialization of Parti-
sanship.” Political Behavior 20 (2): 127–54.

Varey, C., and D. Kahneman. 1992. “Experiences Extended across
Time: Evaluation of Moments and Episodes.” Journal of Behav-
ioral Decision Making 5 (3): 169–85.

21



Sources of Bias in Retrospective Decision Making November 2012

Vavreck, Lynn. 2009. The Message Matters: The Economy and Pres-
idential Campaigns. Princeton, NJ: Princeton University Press.

Williams, Kenneth C. 1994. “Sequential Elections and Retrospective
Voting.” Journal of Theoretical Politics 6 (2): 239–55.

Wolfers, Justin. 2002. “Are Voters Rational? Evidence from Gu-
bernatorial Elections.” University of Pennsylvania. Unpublished
manuscript.

Woon, Jonathan. 2010. “Democratic Accountability and Retrospec-

tive Voting in the Lab.” University of Pittsburgh. Unpublished
manuscript.

Zaller, John. 1992. The Nature and Origins of Mass Opinion. New
York: Cambridge University Press.

Zauberman, Gal, Kristin Diehl, and Dan Ariely. 2006. “Hedonic ver-
sus Informational Evaluations: Task Dependent Preferences for
Sequences of Outcomes.” Journal of Behavioral Decision Making
19 (3): 191–211.

22


