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MARGARET G. MELOY, J. EDWARD RUSSO, and ELIZABETH GELFAND MILLER*

Researchers have long debated the methodological necessity of
monetary incentives in experimental research. The current work shows
that financial incentives not only can fail to improve task performance but
also can worsen it. Three studies verify that incentives can elevate mood
and that this mood enhancement contributes to worsened task perform-
ance. The authors discuss implications for the use of incentives in experi-

mental research.

Monetary Incentives and Mood

INCENTIVES AND DECISION MAKING

A diverse body of literature suggests that monetary
incentives are beneficial in studies of decision making to
stimulate the increased effort that people expend in the “real
world.” This view has been embraced by experimental
economists, who view financial incentives as essential to
the validity of the research. Empirically, performance-based
incentives have successfully increased the search for more
external information (Hulland and Kleinmuntz 1994) and
the accuracy of prediction and probability matching tasks
(Hogarth et al. 1991; Wright and Aboul-Ezz 1988). Simi-
larly, they have reduced the preference reversal phenome-
non (Ordóñez et al. 1995), the framing effect in judgment
tasks (Levin, Chapman, and Johnson 1988), and the time to
reach an economic equilibrium in double oral auctions
(Jamal and Sunder 1991).

Further bolstering the value of incentives is the belief that
even if incentives fail to enhance performance (e.g., because
of a performance ceiling), they can do no harm. Thus, even
if the benefits of incentives are not universally present (and
such a universal claim is impossible to validate), the

absence of harm completes the argument for their necessity.
Any effective counterargument must demonstrate not only
that incentives are sometimes ineffective but also that they
actually degrade performance in at least some common
situations.

In contrast to economists, psychologists have resisted
using financial inducements in experimentation on the
grounds that incentives can negatively affect task perform-
ance. First, a monetary payment may undermine intrinsic
motivation to engage in the task, which in turn leads to
poorer performance (Bahrick 1954; Deci 1971; Eisenberger
and Cameron 1996; Gneezy and Rustichini 2000; Heyman
and Ariely 2004; Lepper, Greene, and Nisbett 1973;
McGraw 1978; Ryan and Deci 2000). Second, incentives
may hurt performance if individuals exert “too much effort”
when a simpler heuristic would suffice (Arkes, Dawes, and
Christiansen 1999; Camerer and Hogarth 1999). Psycholo-
gists who have tried to provide a framework for understand-
ing when incentives help versus hurt have concluded that
aspects of the decision environment, such as complexity,
presence of feedback, time pressure, and risk, affect the
specific impact of the incentive on performance (e.g., Ash-
ton 1990; Hogarth et al. 1991). Shah, Higgins, and Fried-
man (1998, p. 285) conclude that the “perceived value of an
incentive lies in the extent to which it supports an individ-
ual’s goals.”

The current work contributes to the understanding of
incentives by identifying a third way that they can lead to
degraded performance. In particular, we suggest that mone-
tary incentives can elevate mood and that this elevated
mood can lead to performance decrements in some tasks.
By examining this third path, we hope to bring psycholo-
gists and economists closer together in their understanding
of the impact of incentives on decision making and to sug-
gest that using incentives in experimental work can have
unintended effects.

Mood as Mediator

To establish mood as mediating the negative impact of
incentives on performance, the current work focuses on
tasks for which increased effort enhances task performance
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but elevated mood degrades it. Focusing on these tasks
enables us to examine the opposing forces of effort and
mood. Because the mood literature is not unified with
respect to the mechanisms through which a good mood
affects decision making (for comprehensive reviews of
mood and decision making, see Clore and Martin 2001;
Forgas 2001; Lewis and Haviland-Jones 2000), we do not
attempt to explain the specific process by which mood leads
to this degraded performance. Rather, we attempt to demon-
strate empirically that a financial incentive can enhance
mood, which sometimes can worsen task performance.

The literature contains no demonstrations of the complete
causal chain from performance-based incentives to elevated
mood to degraded performance. However, the separate links
have been observed in at least one robust decision bias, the
predecisional distortion of information (Russo, Medvec,
and Meloy 1996; Russo, Meloy, and Medvec 1998). In a
choice between two alternatives, predecisional distortion is
the systematic evaluation of new information to favor the
currently preferred alternative. Unlike phenomena that rely
on a prior preference for one option, individuals tend to
engage in predecisional distortion as soon as they develop a
preference for one alternative, no matter how tentative
(Russo, Medvec, and Meloy 1996; Russo, Meloy, and Med-
vec 1998).

Carlson and Russo (2001) show that prospective jurors in
a legal case distorted evidence in support of a tentative lean-
ing toward guilt or innocence despite repeated instructions
to avoid coming to a premature conclusion. Using the same
framework, Hope, Memon, and McGeorge (2004) find that
jurors exposed to negative pretrial publicity distorted testi-
mony to support the prosecution, resulting in elevated rates
of a guilty verdict. Finally, in work involving product
choices, Carlson, Meloy, and Russo (2006) find that when
feature information for two options was ordered to create an
early advantage for an inferior alternative, a suboptimal
choice was made.

We chose predecisional distortion as the outcome meas-
ure for Studies 1 and 2 because it is a measurable bias with
material consequences and because increased effort
(through an accountability manipulation) has been shown to
reduce it (Russo, Meloy, and Wilks 2000) and an experi-
mentally induced elevated mood has been shown to aggra-
vate it (Meloy 2000). The fundamental issue of whether an
incentive improves or degrades performance depends on
whether the positive impact of greater effort in reducing the
bias dominates or is dominated by a negative impact of an
elevated mood in exacerbating it.

Stepwise Evolution of Preference Method

To trace the binary decision process in detail and measure
the distortion of new information as it is processed, the cur-
rent work employs a method known as the stepwise evolu-
tion of preference (SEP; Meloy and Russo 2004). This
method has two essential characteristics: First, the two
alternatives being considered are jointly presented, one
attribute at a time. Second, after each attribute is reviewed,
three responses are recorded. An example may best convey
the method.

Experimental participants are instructed to make a choice
between one of two fine-dining restaurants. Information is
provided about both restaurants, and each attribute or unit
of information contains all the relevant facts for both

options. Six attributes are typically provided; in the case of
restaurants, for example, these could be ambiance, dining
area, menu, parking, reservations, and special requests. The
menu, for example, may be as follows:

Restaurant G’s daily menu contains a wide variety of
entrées, including poultry, pork, beef, vegetarian items,
and pasta dishes. In addition, it always has two fish
specials, one vegetarian special, and one or two pasta
specials. It also has two signature dishes, one a beef
delicacy and one vegetarian, which are unique to the
restaurant. Overall, Restaurant G’s food is described as
outstanding.

Restaurant Z’s main entrée menu is fairly limited, with
a few poultry, pork, and beef dishes; several pasta
dishes; and two different dinner salads. One of its spe-
cialties is a braised chicken creation that cannot be
found anywhere else. It has many dinner specials each
day, including vegetarian items; one pasta special; sev-
eral fish specials; and numerous game dishes, such as
venison, rabbit, duck, and quail. In general, Restaurant
Z serves distinctive dishes that are memorable.

After each attribute is considered, participants provide
three responses. First, they evaluate the attribute’s diagnos-
ticity on a scale from 1 (“strongly favors Restaurant G”) to
9 (“strongly favors Restaurant Z”). Second, they identify
the restaurant that is “leading” on the basis of all the attrib-
utes they have seen up to that point. This response uses a
horse-race metaphor to convey the idea that the “lead”
might change as more information becomes available.
Finally, participants express their confidence in the leader
by indicating how much of $10 they would bet on the leader
to “win the horse race.” A bet of $5 on each restaurant sig-
nals that the restaurants are neck and neck. After reviewing
the six attributes, participants choose one restaurant.

STUDY 1

In Study 1, we examine the impact of a standard
performance-based incentive, a reward for the accuracy of a
task’s output, on the predecisional distortion of information.
We use a straightforward two-condition design (i.e., incen-
tive versus no incentive). If a monetary incentive is effective
in increasing effort in the absence of a positive impact on
mood, distortion should be reduced, as it was in Russo,
Meloy, and Wilks’s (2000) accountability condition. How-
ever, if the incentive also elevates mood, distortion might be
higher in the incentive condition (Meloy 2000). The result-
ing effect on distortion should depend on the resolution of
the forces of increased effort and elevated mood.

Participants

A total of 108 people participated in Study 1. We
assigned 33 participants to a control condition; they made
no choices (as we explain subsequently). We randomly
assigned all others to either an incentive (n = 43) or a no-
incentive (n = 42) condition. Each experimental participant
made two choices, one between a pair of fine-dining restau-
rants and one between two resort destinations for a spring-
break trip. Each session took approximately 25 minutes.

Incentive and No-Incentive Tasks

Participants in the two experimental conditions (i.e., with
or without an incentive) read a role-playing scenario that
explained the task and the criterion for an accurate choice.
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The role-playing scenario involved auditioning to become a
reviewer for a “Places to Stay and Places to Eat” guide. For
the audition, participants evaluated the profiles of various
hotels and restaurants from a different community and
picked the better hotel or restaurant in each pair. We told
them, “Since the situations are real cases from a different
community that have already been rated by a separate panel
of experts, there is a ‘right’ decision in each case. Your two
choices will be compared to the correct answers in order to
test how successful you have been for the audition. This test
will determine whether you will be selected to serve on the
panel of reviewers.”

For the incentive condition, we told participants, “We are
prepared to pay you depending on how many choices you
answer correctly. Your selections will be compared to the
ratings of the panel of experts. If your choices match the
evaluations of the expert panel, we will pay you as follows.
If you get 1 out of the 2 choices correct, you will be paid
$2. If you get both of the decisions correct, you will be paid
$12.” We selected this payout structure to stress the impor-
tance of getting both decisions “right.”

Participants reviewed six attributes of information before
making each decision. For the resort hotel choice, the six
attributes were ambiance, beach, distance to amenities,
swimming pools, rooms, and services. We gathered the
three SEP measures after participants reviewed each attrib-
ute, that is, the evaluation of the information on the nine-
point scale (i.e., diagnosticity), designation of the leader,
and confidence in the leader as reflected in the “bet.” We
randomly assigned the initial order in which participants
reviewed the attributes, and we reversed this order for half
of the participants to counterbalance the attributes’ serial
position. We wrote each attribute of information to be
roughly equivocal, favoring neither alternative by much, if
at all. This nondiagnosticity of the information facilitated
its distortion (Russo, Meloy, and Medvec 1998) and
enabled us to detect the relative impacts of effort and mood
more easily.

Following the last attribute, we asked participants to
identify their final choice. They also reported the time (in
minutes) devoted to the choice task. After participants made
both choices, they completed Peterson and Sauber’s (1983)
Mood Short Form to assess current mood. We also gathered
additional demographic information at this time.

No-Choice Control

We neither instructed nor allowed the no-choice group to
make a choice. It provided both an improvised standard of
decision accuracy and the unbiased estimates of informa-
tion diagnosticity from which we could calculate distortion.
We needed to devise a criterion of accuracy to compute the
performance-based reward in the incentive condition. We
derived this standard from the measure of each attribute’s
diagnosticity on the nine-point scale. To preclude the possi-
bility of any preference for one option forming sponta-
neously (see Russo, Meloy, and Medvec 1998), we showed
the control participants a new pair of alternatives for every
attribute (e.g., Restaurants T and H for Attribute 1, Restau-
rants B and W for Attribute 2, and so on).

The control participants’ mean evaluations of the infor-
mation provided an unbiased estimate of the true diagnos-
ticity of each attribute. We then defined accuracy as the
choice of the alternative favored by the sum of the six indi-

1For completeness, note that several participants failed to record their
time spent on the task. The averages we report include only the participants
who provided time measures.

vidual diagnosticities from the no-choice control evalua-
tions. Because the determination of accuracy was based on
the mean unbiased estimates of the no-choice control group,
it was consensual only. No objective measure of accuracy
was available. However, none of the results that follow
depend on absolute level of performance, only on the differ-
ence between the standard choice and the incentive group.
As we stated previously, participants in the incentive group
received $2 for one accurate choice and $12 if both deci-
sions were correct. The specific payout scheme for the
incentive condition provided an expected payout value of
approximately $5 per person (i.e., [.50 × $2]) + [.25 ×
$12]).

Calculation of Distortion

The attribute evaluations of the no-choice control partici-
pants also provided the standard against which we meas-
ured predecisional distortion. We adjusted the evaluation of
choice subjecti on attributej (Evalij) by subtracting the aver-
age evaluation of those in the no-choice control condition
for attributej (Evalj). The absolute difference |Evalij – Evalj|
was then signed to reflect support for or opposition to the
leading alternative. If the difference pointed toward the cur-
rently preferred option (as indicated by the leader in the
horse race after the prior attribute), the absolute level of dis-
tortion was positively signed. However, if Evalij was less
favorable to the preferred option than was Evalj, the
absolute level of distortion was negatively signed. For
example, suppose that after the second attribute, a partici-
pant favored Hotel J. Suppose further that the control group
yielded 5.55 as the unbiased diagnosticity of the third attrib-
ute, which slightly favored Hotel C on the nine-point scale.
If the decision maker rated the third attribute as a 3 (favor-
ing Hotel J) on this same scale, the magnitude of the distor-
tion for this piece of information would be +2.55 units.

Note that we could not calculate distortion in two cases.
Because the signing of distortion requires a leader, we
could not calculate distortion for the first attribute. The
same rationale held when the two alternatives were tied in
preference, as indicated by a bet of $5 on each alternative.
With the exception of these ties, we calculated distortion
across Attributes 2–6. We averaged attribute-level distor-
tions across each choice to create a participant-level
distortion.

Results

Increased effort. To test for a positive impact of the
incentive on effort, we examined the self-reported time on
the task for each choice. The monetary incentive increased
the mean time that participants spent on each choice from
5.0 minutes (in the no-incentive condition) to 7.1 minutes.
This difference was a substantial jump of 42% (t(164) =
6.06, p < .001).1 Thus, the incentive had the intended
impact on effort.

Mood. Mood was also elevated in the incentive condition.
On a five-point scale, with higher scores reflecting a more
positive mood, participants averaged 3.40 in the no-
incentive condition but 3.87 in the incentive condition
(t(168) = 4.57, p < .01). Thus, participants who received a
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2To probe this result in greater detail, we examined distortion and the
bets (i.e., confidence) at the attribute level. Did the incentive increase con-
fidence, which in turn increased distortion? We regressed distortion on
both confidence and incentive. There was no impact of the incentive on
either the slope or the intercept of the regression equation (both p > .50).
We could not attribute the increase in distortion in the incentive condition
to increasing confidence.

3We included time spent on the task in an initial path model, but it did
not reflect the best fit or minimum error.

monetary incentive for being accurate in their choice were
happier than those who did not receive an incentive.

Distortion. What was the resolution of the competing
forces of increased effort and enhanced mood on the prede-
cisional distortion of information? The baseline condition
(i.e., participants without any incentive) distorted each
piece of information nearly half a unit (.40) on the nine-
point diagnosticity scale. However, when participants were
provided with a monetary incentive for accuracy, distortion
was substantially greater (.76; t(167) = 2.121, p < .05).2
Thus, although participants in the incentive condition put
greater effort into the choice task (which should have
reduced the bias), the net result was an increase in predeci-
sional distortion, which was a decrement in performance.

Mediation analysis. We conducted a mediation analysis
using the procedures that Baron and Kenny (1986) outline
to test the proposed link from incentive to mood to wors-
ened performance. When we regressed mood on incentive,
standardized β = .39 (t(168) = 5.54, p < .001); when we
regressed distortion on incentive, standardized β = .16
(t(168) = 2.12, p < .05); and when we regressed distortion
on both mood and incentive, standardized β = .31 (t(167) =
2.04, p < .05), and standardized β = .10 (t(167) = 1.17, p >
.20), respectively. Baron and Kenny’s (1986) three require-
ments for mediation were met. For completeness, we also
tested time, but its effects were nonsignificant (standardized
β = –.06, p > .50). The Sobel (1982) test revealed a signifi-
cant, indirect effect of mood (z = 2.66, p < .01). We then
conducted a LISREL analysis to gather more precise meas-
ures of fit.3 The best-fitting model had mood as the sole
mediator (for fit, comparative fit index [CFI] = .99, and
nonnormed fit index [NNFI] = .99; χ2 = 1.13, p > .20;
Browne and Cudek 1993; for error, root mean square error
of approximation [RMSEA] = .01; Bentler and Bonett
1980).

Discussion

The mediation analysis and path model made clear that
the promise of a monetary incentive enhanced participants’
moods and that this contributed to a decline in task per-
formance. Because the direction of causation from mood to
elevated distortion was previously established, Study 1 pro-
vides clear evidence that the use of an incentive for accu-
racy can lead to degraded performance, in part, because it
elevates mood.

Study 1 used a standard incentive based on the output of
the task as the proper measure of performance. However,
the source of the problem occurred when participants evalu-
ated individual attributes in a biased fashion. Would the
incentive have succeeded in reducing distortion if it had
been targeted at those attribute evaluations? To answer this
question, we ran a second study in a more objective evalua-
tive domain, scholarship applicants, which included
numeric information. Participants were “auditioning for a

position on the University Scholarship Committee”; we told
them that their responses would be compared with the out-
comes assigned by the previous year’s committee. Each pair
of scholarship applicants was described by six attributes:
extracurricular activities, letters of recommendation, per-
formance on exams, personal interview, statement of pur-
pose, and work experience. Each participant made two
choices between pairs of applicants. We counterbalanced
the order of the attributes and the order of the choices.

We paid those who received the targeted incentive
instructions on the basis of their attribute evaluations on the
nine-point diagnosticity scale. We deemed them to be accu-
rate when their attribute evaluations were in the appropriate
third of the scale. The payout formula was Σ(n – 4), where
n was the number of attributes correctly evaluated (out of
12) and 4 was the chance base rate; the maximum possible
payout was $36. Again, the expected payout value was
approximately $5. The decision-based incentive was $2 for
one accurate decision and $12 for two accurate decisions.
Before participants reviewed any of the scholarship appli-
cants, we provided them with a practice task to expose them
to typical scholarship information. Otherwise, the proce-
dures were the same as those in Study 1.

A total of 193 students participated in this follow-up
study for extra course credit. We replicated the main find-
ings of Study 1; there was greater effort (56 versus 44 sec-
onds per attribute, p < .01), greater mood (4.0 versus 3.6,
p < .01), and higher mean distortions (.44 versus .20, p <
.05) in the incentive conditions than in the no-incentive con-
dition. Again, using mediation analysis, we found a mediat-
ing role of mood (all p < .05) (CFI = .96, and NNFI = .89;
χ2 = 3.37, p < .10; RMSEA = .04), establishing that the link
from incentive to elevated mood to degraded performance is
robust. More important, there were no differences between
the decision incentive and the attribute incentive on any of
the dependent measures (all ps > .30). The targeted incen-
tive was no more successful at reducing the biased evalua-
tion of information than was the conventional outcome
incentive.

The results of Study 1 and its replication made it clear
that we needed to seek an incentive method that could
achieve the goal of increasing effort without the parallel
mood enhancement. Two changes to the incentive instruc-
tion might reduce the mood effect. First, we could frame the
incentive negatively. That is, instead of allowing partici-
pants to earn or gain money for correct answers, we could
endow them with a fixed sum at the beginning of the study
and then penalize them for each performance error.
Although this switch from a gain frame to a loss frame
should be effective in increasing effort, its potential down-
side is that the increased stress from the financial losses
may induce a negative mood, at least for some participants.
However, this is an empirical matter.

The second potential remedy is to inform participants
well before the actual study that they will be paid for their
performance. This should remove the pleasant surprise of
the potential to earn money as one cause of mood elevation.
The downside of such forewarning, and the reason we did
not use it in Study 1 and the follow-up, is that the mood of
the no-incentive participants (i.e., the controls) may be
depressed when their expectation of earning money is
deflated. However, it may still be possible to reduce the
depression of mood by forewarning participants only of the
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4Recall that the normative bet would always be $10 on the leader.
Although we had not observed participants responding in this way, the
scale was called into question by an experimental economist. To satisfy
any paradigmatic issues that might arise, we changed the scale.

possibility of a performance-based payment, with a candid
disclosure that not all participants can be paid. Again, the
issue should be settled empirically. These two methodologi-
cal adjustments motivated Study 2.

STUDY 2

In Study 2, we tested the ameliorative impact of two
alternative incentive manipulations in an effort to disrupt
the causal chain from incentive to good mood to reduced
task performance. We reframed the incentive from a gain to
a loss, and to reduce the mood-elevating effect of a pleasant
surprise, we forewarned participants of the incentive.

Experimental Tasks and Procedures

All experimental participants completed one of the schol-
arship choices we discussed previously from the follow-up
to Study 1 (and two other tasks that were irrelevant to the
present work). We made one change in the “leader” and
“bet” questions to better capture the relative confidence in
the tentative leader.4 We asked the participants in Study 2 to
imagine the scholarship candidates as two runners in a 60-
yard dash. To convey the progress of the race over time,
participants placed the leading candidate’s identifying letter
at the appropriate yard mark in the race. That is, partici-
pants placed the leader at the 10-yard mark after the first
attribute, at the 20-yard mark after the second, and on
through to the 60-yard mark after they evaluated the last
attribute. Each participant then indicated how far behind the
other candidate was by placing its letter somewhere on the
track behind the leader’s position. If the two candidates
were tied, participants indicated this by putting one candi-
date exactly above (i.e., equal to) the other.

With the exception of the change in the leader questions,
we used the same SEP method as in Study 1. At the conclu-
sion of the task, participants completed a mood scale (Allen
and Janiszewski 1989), answered demographic questions,
and responded to suspicion and forewarning checks.

Framing the Incentive

Study 2 contrasted the standard gain framing of the
incentive with a loss version. We gave participants a fixed
sum and penalized them for each incorrect response. In the
“earn” or gain-framed condition, we told participants that
they would have an opportunity to earn $7 for being accu-
rate in the choice task. In the penalty or loss-framed condi-
tion, we told them, “In this task, you will be endowed with
cash. If you are inaccurate in your choice, you will be
penalized. The money remaining at the end of the session is
yours to keep. It is in your best interest to be as accurate as
possible in order to avoid the penalty.” The payoff structure
for the loss-framed condition mirrored that of the gain-
framed condition. We randomly assigned half of the partici-
pants to each of the two incentive frames.

The Element of Surprise

In general, mood researchers agree that happy surprises
(e.g., finding a dime in a coin return) have positive impacts
on mood. In the absence of the element of surprise, standard

mood inductions can be less effective (e.g., expecting to
find a dime in the coin return). To examine the element of
surprise as a contributor to the incentive-induced mood
effects of Study 1, we included a forewarned condition in
Study 2. We told half of the experimental participants in
advance of the opportunity to “receive cash” for their par-
ticipation in the research. We did not forewarn the other
half, who learned of the incentive only when they read the
instructions in class.

The result of the framing and forewarning variables is a
2 × 2 experimental design. We required two control condi-
tions to complete the design. Note that because we found no
difference between a decision incentive and the targeted
attribute-based incentive in the follow-up to Study 1, we
adopted the decision incentive for the scholarship choice in
Study 2.

No-Incentive and No-Choice Conditions

The calculation of distortion and the determination of
accuracy for the scholarship decision required that we
gather information evaluations from a no-choice control
group specific to this pool of participants. As in Study 1,
participants in this condition evaluated the six attributes of
information in the absence of choice. The baseline compar-
ison group for all the analyses in Study 2 was a no-incentive
choice condition. We gave these participants the same set of
tasks, and they answered the same questions as those in the
incentive group. The only difference was the absence of an
incentive for being accurate. It is their responses, particu-
larly their baseline level of distortion, against which we
made all comparisons.

Participants

We recruited 221participants from an Introductory Statis-
tics class at a large research university. They participated in
Study 2 as part of an in-class exercise on decision making
and probabilistic judgments. Students had been told in
advance that the researcher would come to class and admin-
ister a survey. Each session lasted approximately 40 min-
utes. At the conclusion of the data collection, we exten-
sively debriefed participants and gave them a short lecture
on decision-making biases.

Participants were spread across six sections of the same
course. We assigned the first of the six sections that met
during the period of the study to the no-choice control con-
dition. These participants (n = 20) provided the baseline
measures of information diagnosticity and the standard of
accuracy for the scholarship choice in the remaining sec-
tions. We assigned the second section (n = 42) to the no-
incentive condition. We hoped to gather the no-incentive
condition’s responses before word leaked out about the
incentive. We also did not want the incentive and no-
incentive conditions running in the same section in case
someone raised a question about the incentive. (We had
visions of a mutiny among the no-incentive participants if
that had occurred.) We randomly assigned participants in
Sections 3 and 4 (n = 97 total) to either the earn or the lose
“incentive-surprise” conditions. Finally, we randomly
assigned students in Sections 5 and 6 (n = 62) to either the
earn or the lose “incentive-forewarned” conditions. In Sec-
tions 5 and 6, we made an announcement that “by coming
to class and completing the survey, you will have an oppor-
tunity to receive cash for being accurate in a research study
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5We had run the two surprise conditions in the largest sections of the
class because we expected a higher level of cross-talk among the students.
Although we collected all the data for this study in a 24-hour period, we
expected word to leak out, necessitating the elimination of a larger propor-
tion of the “surprise” participants than actually resulted. This is the reason
for the unbalanced sample sizes between the forewarned and the surprise
incentive conditions.

on decision making.” We provided no additional informa-
tion. We asked students in these sections to keep that infor-
mation to themselves because the remaining sections might
not have the opportunity to receive money. (With particu-
larly tight budgets at the university, the students found this
explanation for the request for discretion entirely plausible.)

Results

Manipulation checks. In the debriefing questionnaire, we
asked participants in the incentive conditions whether they
had heard anything about the study before their arrival at
class that day. We further asked if they had heard anything
about receiving money for being accurate. One participant
in the forewarned condition claimed that the incentive was a
surprise, and two participants in the surprise conditions
claimed that they had heard about the study from friends in
another section. We eliminated these three participants from
all analyses.5 Again, we tested for an effect of the order of
attributes, but we found none (all ps > .40). Thus, all analy-
ses focused exclusively on the framing of the incentive
(earn versus penalty) and the element of surprise (surprise
versus forewarned).

Effort. As in Study 1, we asked participants to record
their time on the task for each portion of the study. Unfortu-
nately, many participants did not have a timepiece, and
clocks were missing in three of the six classrooms. Despite
this handicap, we could still use a 2 × 2 analysis of variance
(ANOVA) to test the available data for differences in time
across the four incentive groups. The ANOVA revealed that
neither the element of surprise nor the framing of the incen-
tive had any impact on the time spent on the task
(F(1, 142) = 1.32, p > .20; F(1, 142) = .02, p > .50, respec-
tively). The interaction was also nonsignificant (p > .80).
The mean total time on all tasks, averaged across all four
incentive conditions, was approximately 8.7 minutes. In
contrast, those in the no-incentive condition spent, on aver-
age, 5.3 minutes on the same set of tasks. The incentive was
successful in motivating participants to work harder across
all the tasks (t(186) = 1.66, one-sided p < .05).

Distortion. The main question of Study 2 was whether
either the loss frame or forewarning would reduce the dele-
terious effect of an incentive on the distortion of informa-
tion. A 2 × 2 ANOVA revealed neither a main effect of
incentive framing (F(1, 152) = .02, p > .50) nor a main
effect of surprise (F(1, 152) = .12, p > .50) on predecisional
distortion. The interaction was also nonsignificant (F(1,
152) = .43, p > .50). Thus, neither a loss version of the
incentive nor forewarning was effective in reducing predeci-
sional distortion. Over all four incentive conditions, prede-
cisional distortion was almost twice as great (.50) when we
provided participants with any incentive as when they com-
pleted the same tasks in the no-incentive condition (.27).
The difference between the combined incentive and the no-
incentive conditions was significant (t(195) = 2.00, p < .05).

Mood. We turned to mood for the explanation of the
observed differences. The 2 × 2 ANOVA again revealed no

6Key measures of error (e.g., RMSEA = .08) and fit (e.g., NNFI = .93)
for the LISREL model with both time and mood suggested that we seek a
better-fitting model.

main effects of either the surprise (F(1, 150) = 2.02, p > .15)
or the incentive (F(1, 150) = 1.35, p > .20) frame on mood.
Participants in the incentive conditions were happier (5.49
on a seven-point scale) than their no-incentive counterparts
(5.15; t(194) = 2.34, p < .05). A Dunnett’s test revealed that
this result held for all but the penalty-forewarned condition
(critical value = 2.20, p > .15), resulting in a significant
interaction (F(1, 150) = 5.78, p < .05). Participants in the
penalty-forewarned condition were less happy (5.07) than
any of their counterparts (Dunnett’s test critical value =
2.06, p < .05). However, this condition incongruously
paired the second greatest distortion of the 2 × 2 design
with the lowest mood. We have no explanation for this
result.

Again, we used Baron and Kenny’s (1986) method to
verify a mediating relationship of mood. When we
regressed mood on incentive, standardized β = .25 (t(194) =
3.52, p < .001); when we regressed distortion on incentive,
standardized β = .14 (t(194) = 1.90, p < .06); and when we
regressed distortion on mood and incentive, standardized
β = .23 (t(193) = 3.20, p < .01), and standardized β = .09
(t(193) = 1.24, p > .20), respectively. We again tested time,
and its effects were nonsignificant (standardized β = –.07,
p > .30). The Sobel (1982) test again revealed an indirect
effect of mood (z = 3.03, p < .01). Providing participants
with an incentive led to an increase in mood, resulting in
increased predecisional distortion. We again conducted
LISREL analyses with mood and time as potential media-
tors of the relationship between incentive and distortion.6
As with Study 1, the best-fitting path (CFI = .99, and
NNFI = .99; χ2 = 1.91, p > .15; RMSEA = .03) included
mood as the sole mediator of the relationship between the
incentive and distortion. Again, the power of the mood
effect dominated the power of the increased effort to reduce
distortion.

Discussion

Study 2 provides clear evidence that any incentive,
regardless of its framing or of whether participants are fore-
warned, can have negative impacts on information process-
ing in decision making. The presence of any form of the
incentive elevated mood and degraded performance.

Although the results of Studies 1 and 2 clearly demon-
strate the links from incentive to elevated mood to increased
distortion of information, we believed that this result would
be considerably stronger if it were also shown to occur in
another task. This desire for generality motivated the next
study.

STUDY 3

Study 3 examines the links from incentive to mood and
from mood to overconfidence. The phenomenon of over-
confidence is one of the most robust findings in the decision
and judgment literature (Alba and Hutchinson 2000; Klay-
man et al. 1999). In their work on reference group neglect,
Camerer and Lovallo (1999) find that incentives do not
reduce overconfidence, but other work suggests that among
experts, a financial incentive for performance reduces this
bias (Murphy and Winkler 1984). We hoped that in the pres-
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7Note that there is no published evidence to suggest that a good mood
causes people to be overconfident, but it has been shown that a good mood
causes the related phenomenon of optimism (Martin et al. 1993; Nygren et
al. 1996).

ence of an objectively correct numeric answer, the incentive
would strengthen effortful processing effects and provide a
rigorous test of the net effect of an incentive on both mood
and effort.7

Overconfidence

The current study examines overconfidence, which we
assess by setting confidence intervals. We provided partici-
pants with a series of factual items, such as the year in
which Mozart was born, and asked them to specify a lower
limit and an upper limit such that they were 90% confident
that the correct answer fell somewhere in their interval. In a
ten-item task, perfect accuracy consists of exactly nine of
the ten ranges containing the true value. That is, the correct
answer should fall either above the upper limit or below the
lower limit for one and only one interval. However, studies
employing this method typically report that four to six of
the intervals fail to contain the true value rather than the
ideal of one (Klayman et al. 1999). Because the proffered
intervals are too narrow, they reflect a bias toward overcon-
fidence or the belief that the uncertain quantities can be
more tightly bound than is justified.

Incentive and the payout structure. Recall that in Study 2,
we found no effect of forewarning or framing of the incen-
tive (gain or loss) on mood or performance. As such, we did
not forewarn participants and included only the more famil-
iar gain frame in Study 3. The measure of task accuracy was
the number of intervals (out of ten) that correctly captured
the true value of the item. The specifics of the payoff struc-
ture were as follows: If either one or two of the ten intervals
contained the true value, participants earned $1, three to
four correct resulted in a gain of $2, five to six correct
resulted in earning $3, exactly seven correct resulted in a $5
gain, and eight resulted in a $7 gain. Exactly nine intervals
containing the true value was the precise goal and resulted
in earning all $9 (the maximum). However, if participants’
intervals were too broad and all ten intervals contained the
true value, their earnings dropped to $4. Again, we
attempted to motivate participants with a gradated payoff
structure.

Participants

A total of 72 students participated in the study for extra
course credit at a large university. The course from which
we drew participants required introductory statistics as a
prerequisite. This enabled us to preclude the possibility of
differences in exposure to the notion of a confidence inter-
val. Each session lasted approximately 20 minutes.

Procedures

Participants came to the lab in groups of approximately
six. After they set their upper and lower limits in the confi-
dence quiz, they filled out Peterson and Sauber’s (1983)
Mood Short Form, completed demographic information,
and were debriefed. We paid all participants in the incentive
condition for their accuracy at the end of the session. We
also paid participants in the no-incentive condition $5 for
their participation at the end of the session and swore them
to secrecy.

Results

Effort. Participants in the incentive and no-incentive con-
ditions self-reported time spent on the task. Again, the
incentive had the desired impact on effort. The students
who received an incentive spent more time setting upper
and lower limits (9.1 minutes) than their no-incentive coun-
terparts (6.8 minutes) (t(71) = 3.31, p < .01).

Overconfidence. The mean number of intervals contain-
ing the true value was 4.74 in the no-incentive condition, a
typical result. In contrast, the incentive group created inter-
vals that contained the true value only 1.71 times, on aver-
age. Performance was worsened when participants were
given a financial reward for accuracy (t(71) = 9.04, p < .01).
Thus, overconfidence is another task in which an incentive
degrades performance.

Mood. The demonstration of an increase in overconfi-
dence in the presence of an incentive left open the issue of
mood. When we replicated the effects in Studies 1 and 2,
mood was again elevated in the incentive condition (3.48)
relative to the no-incentive condition (3.03; t(71) = 2.35, p <
.05). Participants who received a financial incentive were
relatively happier.

Mediation. To link clearly the incentive to mood to
increased overconfidence (i.e., fewer intervals containing the
true value), we again conducted mediation analysis (Baron
and Kenny 1986). As expected, we found a significant impact
of the incentive on mood (standardized β = .27, t(71) = 2.35,
p < .05), a significant relationship between the incentive and
degraded performance on the confidence quiz (standardized
β = –.75, t(71) = 9.53, p < .01), and a significant relationship
between mood and overconfidence when we included both
mood and incentive in the regression (standardized β = –.17,
t(70) = 2.02, p < .05; standardized β = –.71, t(70) = 8.44, p <
.01, respectively). Based on the Sobel (1982) test, the effect
of this mediating relationship meets the criterion for signifi-
cance (z = 1.83, one-sided p < .05), albeit weakly.

We again conducted LISREL analyses to examine mood
and time as mediators of the relationship. Unlike Studies 1
and 2, the best-fitting path included time as a mediator
(CFI = .95; NNFI = .91; χ2 = 16.23, p > .10; RMSEA =
.08). In addition to the usual impact of incentive on mood
(t(70) = 2.18, p < .05), the incentive positively affected the
time spent on the task (t(70) = 9.04, p < .01). In turn,
increased time spent on the task led to a weak direct effect
on accuracy (p > .30). However, increased time negatively
affected mood (t(70) = –2.04, p < .05). Unlike Studies 1 and
2, there was greater downward pressure on mood when time
increased. Although this dampened the impact of mood on
overconfidence, the mediating role of mood between incen-
tive and accuracy remained significant, though only margin-
ally (t(70) = –1.85, one-sided p < .10).

Study 3 verified that the link from incentive to elevated
mood to degraded performance generalizes to a second phe-
nomenon, namely, overconfidence. Participants were more
overconfident in the presence of the incentive, in part,
because their moods were elevated. This effect was damp-
ened by the increased effort exerted, but nonetheless, the
links from incentive to elevated mood to degraded perform-
ance remained.

GENERAL DISCUSSION

Despite the wealth of research indicating that
performance-based incentives encourage people to process
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information rigorously, a monetary incentive may lead to
biased information processing and overconfidence because
of an elevated mood. In the current work, mood effects
were uniformly present whenever there was an incentive,
regardless of type. Furthermore, we measured mood at the
end of the study when its effect may have been weaker. As
such, the true impact of the incentive on mood is likely to
be understated in the current work (Baron and Kenny 1986).

Our results have several implications for the use of incen-
tives in experimental research. First, providing participants
with performance-based monetary incentives may cloud the
understanding of the underlying relationships among varia-
bles. In the current study, the detrimental impacts of
enhanced mood swamped the positive motivational impacts
of the incentive on effort. Thus, at a minimum, if incentives
are considered a “requirement,” mood should be monitored.
Then, any confounding effects should be analyzed and, if
possible, covaried out. We also advocate the inclusion of a
no-incentive control condition for comparison purposes.
Although this adds another condition to the experimental
design, it seems essential in identifying the true impacts of
the incentive on performance.

However, the deleterious effect of mood in the present
work does not suggest that research studies involving incen-
tives are invalid. Although the incentives in our studies were
real, the choices that participants made in Studies 1 and 2
were hypothetical, and interim feedback was nonexistent. In
a task with real consequences, richer information sources,
and more continuous feedback, the mood effects might dis-
appear. However, we caution that most experimental studies
face conditions that are more similar to ours than to the latter.

The results of Study 3 suggest that the deleterious effects
of an incentive on mood are not necessarily unusual. Recall
that in Study 3, we hoped that skilled participants (those
with some training in statistics) and the presence of a more
objective measure of accuracy would test the balance
between effort and mood as rigorously as was possible.
Again, the increase in mood dominated the power of the
incentive to increase effortful processing.

An open issue is the characteristics of the tasks whose
performance is worsened by a more positive mood. Our
studies do not provide sufficient evidence to outline the
characteristics of tasks that are either susceptible or insensi-
tive to a deleterious effect of elevated mood, but they pro-
vide evidence that mood measurement is essential in any
study that involves incentives. For example, Beeler and
Hunton (1997) find that a financial incentive exacerbated the
escalation of commitment phenomenon; they report that the
incentive led people to continue to “throw good money after
bad.” Unfortunately, Beeler and Hunton do not assess mood.
Paralleling this result, Isen and Stokker (1993) report that a
good mood exacerbated the problem of escalation of com-
mitment, leading participants to continue to fund projects
that were not worthy of the additional investment. However,
these researchers did not use monetary incentives. As further
advances are made in understanding exactly how mood
affects decision making, the ability to predict which tasks
are susceptible to mood effects will become more feasible.

Negating Mood Effects

How might incentives be used to increase effort without a
concomitant elevation of mood? Although two natural
remedies, reframing and forewarning, failed in Study 2,

other possible tactics remain. For example, when designing
research studies, researchers might include a simple mood
manipulation in the incentive-absent condition. This should
reveal whether both mood and incentives have similar
impacts on the phenomenon of interest. Again, the cost of
this approach is adding a mood condition to the experi-
mental design.

Another approach is to elicit a more analytic mode of
processing. For example, participants might be instructed to
outline their choice strategy before reviewing specific infor-
mation. Alternatively, priming an analytic mode of process-
ing might also hold promise. At a nonconscious level, prim-
ing an accuracy goal (Bargh and Chartrand 1999) might
improve task performance. Finally, because accountability
has been shown to increase effortful processing in a produc-
tive way, an accountability manipulation might be used in
conjunction with the incentive. Participants who have to
explain and justify their strategy to another person might
adopt a more analytic process that is less susceptible to the
mood effects that result from the incentive. Note, however,
that these tactics are all designed to change the fundamental
process to become more analytic, presumably something
that an incentive alone accomplishes.

Conclusion

The current work establishes that incentives may alter
mood, and depending on the behavior of interest, an altered
mood may change performance. Attention to this possibility
seems essential if the impact of incentives is to be fully
understood. In many tasks, an elevated (or depressed) mood
will have little or no effect on performance, but it would be
wise to establish this in advance. For tasks in which mood is
known to affect performance, a minimum recommendation
is that mood should be monitored and analyzed for such an
effect. If degraded performance occurs, there may be no
fully satisfactory way to deal with the incentive-induced
change in mood (and with its consequences). Finally, it may
be useful to reexamine prior failures of incentives, informed
by specific predictions from the mood literature. Such rein-
terpretations may resolve anomalous results and point the
way toward a more effective use of incentives.
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