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Prevalence-induced concept change
in human judgment
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Why do some social problems seem so intractable? In a series of experiments, we
show that people often respond to decreases in the prevalence of a stimulus by expanding
their concept of it. When blue dots became rare, participants began to see purple dots
as blue; when threatening faces became rare, participants began to see neutral faces
as threatening; and when unethical requests became rare, participants began to see
innocuous requests as unethical. This “prevalence-induced concept change” occurred
even when participants were forewarned about it and even when they were instructed
and paid to resist it. Social problems may seem intractable in part because reductions
in their prevalence lead people to see more of them.

T
he deformation of a solid under load is
known as “creep.”But in the past few years,
that term has crept beyondmaterials science
and has come to describe almost any kind
of unintended expansion of a boundary.

Software developers worry about feature creep
(the unintended expansion of a product’s func-
tion over time), project managers worry about
scope creep (the unintended expansion of a team’s
mandate over time), and military commanders
worry about mission creep (the unintended ex-
pansion of a campaign’s objectives over time). As
it turns out, abstract concepts can creep, too. For
example, in 1960, Webster’s dictionary defined
“aggression” as “an unprovoked attack or in-
vasion,” but today that concept can include be-
haviors such as making insufficient eye contact
or asking people where they are from (1). Many
other concepts, such as abuse, bullying, mental
disorder, trauma, addiction, and prejudice, have
expanded of late as well (2). Some take these
expansions as signs of political correctness and
others as signs of social awakening. We take no
position on whether these expansions are good
or bad. Rather, we seek to understand what
makes them happen. Why do concepts creep?
Psychologists have long known that stimuli

are judged in the context of the other relevant
stimuli that surround them in space or precede
them in time (3–8), and the perceived aggres-
siveness of a particular behavior will naturally
depend on the aggressiveness of the other be-
haviors the observer is seeing or has seen. When
instances of a concept become less prevalent—for
example, when unprovoked attacks and inva-
sions decline—the context inwhichnew instances
are judged changes as well. If most behaviors
are less aggressive than they once were, then
some behaviors will seemmore aggressive than
they once did, which may lead observers to mis-

takenly conclude that the prevalence of aggres-
sion has not declined. When instances of a
concept become less prevalent, the concept may
expand to include instances that it previously
excluded, thereby masking the magnitude of its
own decline.
This phenomenon—which we call “prevalence-

induced concept change”—can be a problem.
When yellow bananas become less prevalent,
a shopper’s concept of “ripe” should expand to
include speckled ones, but when violent crimes
become less prevalent, a police officer’s concept
of “assault” should not expand to include jay-
walking. What counts as a ripe fruit should de-
pend on the other fruits one can see, but what
counts as a felony, a field goal, or a tumor should
not, and when these things are absent, police
officers, referees, and radiologists should not ex-
pand their concepts and find them anyway. Mod-
ern life often requires people to use concepts
that are meant to be held constant and should
not be allowed to expand (9–16). Alas, research
suggests that the brain computes the value of
most stimuli by comparing them to other rele-
vant stimuli (17–19); thus, holding concepts con-
stantmay be an evolutionarily recent requirement

that the brain’s standard computational mecha-
nisms are ill equipped to meet (20, 21).
Are people susceptible to prevalence-induced

concept change? To answer this question, we
showed participants in seven studies a series of
stimuli and asked them to determine whether
each stimulus was or was not an instance of a
concept. The concepts ranged from simple (“Is
this dot blue?”) to complex (“Is this research
proposal ethical?”). After participants did this
for a while, we changed the prevalence of the
concept’s instances and then measured whether
the concept had expanded—that is, whether it
had come to include instances that it had pre-
viously excluded.
In Study 1, we showed participants a series

of 1000 dots that varied on a continuum from
very purple to very blue (see fig. S1) and asked
them to decide whether each dot was or was
not blue. After 200 trials, we decreased the
prevalence of blue dots for participants in the
decreasing prevalence condition but not for
participants in the stable prevalence condition.
Figure 1 shows the percentage of dots at each
point along the continuum that participants
identified as blue on the initial 200 trials and
on the final 200 trials. The two curves in Fig. 1A
are nearly perfectly superimposed, indicating
that participants in the stable prevalence con-
dition were just as likely to identify a dot as
blue when it appeared on an initial trial as when
it appeared on a final trial. But the two curves in
Fig. 1B are offset, indicating that participants in
the decreasing prevalence condition were more
likely to identify dots as blue when those dots
appeared on a final trial than when those dots
appeared on an initial trial. In other words,
when the prevalence of blue dots decreased,
participants’ concept of blue expanded to in-
clude dots that it had previously excluded. Com-
plete methods and results for this and all
subsequent studies may be found in the sup-
plementary materials.
In Studies 2 through 5,we examined the robust-

ness of this effect. In Study 2, we replicated the pro-
cedure for Study 1, except that instead of telling
participants in the decreasing prevalence con-
dition that the prevalence of blue dots “might
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Fig. 1. Results for Study 1. (A) shows the stable prevalence condition, and (B) shows the
decreasing prevalence condition. The x axes show the dot’s objective color, and the y axes show
the percentage of trials on which participants identified that dot as blue.
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change” over trials, we told them that the prev-
alence of blue dots would “definitely decrease”
over trials. The effect seen in Study 1 was repli-
cated (see fig. S2). In Study 3, we replicated the
procedure for Study 1, except that this time a
third of the participants in the decreasing prev-
alence condition were explicitly instructed to
“be consistent” and to not allow their concept
of blue to change over the course of the study,
and another third were given the same instruc-
tion and were also offered a monetary incentive
for following it. In all conditions, the effect seen
in Study 1 was replicated (see fig. S3). In Study 4,
we replicated the procedure for Study 1, except
that this timewe decreased the prevalence of blue
dots gradually for some participants (as we did
in the previous studies) and abruptly for others.
In all conditions, the effect seen in Study 1 was
replicated (see fig. S4). Finally, in Study 5, we
replicated the procedure for Study 1, except that
this time instead of decreasing the prevalence of
blue dots, we increased the prevalence of blue
dots. As expected, this change reversed the ef-
fect seen in Study 1: When the prevalence of
blue dots was increased, participants were less
likely to identify a dot as blue when it appeared
on a final trial than when it appeared on an ini-
tial trial (see fig. S5). In short, the prevalence-
induced concept change seen in Study 1 proved
remarkably robust and was not eliminated by
forewarning (Study 2), by instructions and in-
centives (Study 3), by sudden decreases in prev-
alence (Study 4), or by a reversal in the direction
of the change in prevalence (Study 5).
Does this finding generalize from simple con-

cepts to complex ones? To find out, in Study 6,
we showed participants a series of 800 computer-
generated human faces that (according to raters)
varied on a continuum from very threatening
to not very threatening (see fig. S6). We asked
participants to determine whether the person
whose face they saw (the “target”) was or was
not a threat. After 200 trials, we decreased the
prevalence of threatening targets for partic-
ipants in the decreasing prevalence condition
but not for participants in the stable preva-
lence condition. Figure 2 shows the percentage
of targets at each point on the continuumwhom
participants identified as a threat on the initial
200 trials and on the final 200 trials. Participants
in the stable prevalence condition (Fig. 2A) were
just as likely to identify a target as a threat when
that target appeared on a final trial as when that
target appeared on an initial trial, but partic-
ipants in the decreasing prevalence condition
(Fig. 2B) weremore likely to identify a target as a
threat when the target appeared on a final trial
than when the target appeared on an initial trial.
In other words, when the prevalence of threat-
ening targets decreased, participants’ concept of
threat expanded to include targets that it had
previously excluded.
The foregoing studies suggest that concepts

expand when the prevalence of their instances
decreases. Does this effect also occur when people
are asked to make decisions about purely con-
ceptual rather than visual stimuli? To find out,

in Study 7 we asked participants to play the role
of a reviewer on an Institutional Review Board.
We showed participants a series of 240 proposals
for scientific studies that (according to raters)
varied on a continuum from very ethical to very
unethical, and we asked participants to decide
whether researchers should or should not be
allowed to conduct the study. After 96 trials,
we decreased the prevalence of unethical pro-
posals for participants in the decreasing preva-
lence condition but not for participants in the
stable prevalence condition. Figure 3 shows the
percentage of proposals that participants rejected
on the initial 48 trials and on the final 48 trials.
Participants in the stable prevalence condition
(Fig. 3A) were just as likely to reject ethically
ambiguous proposals that appeared on a final
trial and on an initial trial, but participants in
the decreasing prevalence condition (Fig. 3B)
were more likely to reject ethically ambiguous
proposals that appeared on a final trial than on
an initial trial. In other words, when the preva-
lence of unethical research proposals decreased,
participants’ concept of unethical expanded
to include proposals that it had previously
excluded.
Across seven studies, prevalence-induced con-

cept change occurred when it should not have.

When blue dots became rare, purple dots began
to look blue; when threatening faces became
rare, neutral faces began to appear threatening;
and when unethical research proposals became
rare, ambiguous research proposals began to
seem unethical. This happened even when the
change in the prevalence of instances was abrupt,
even when participants were explicitly told that
the prevalence of instances would change, and
evenwhen participants were instructed and paid
to ignore these changes.
These results may have sobering implications.

Manyorganizations and institutions are dedicated
to identifying and reducing the prevalence of
social problems, from unethical research to un-
warranted aggressions. But our studies suggest
that even well-meaning agents may sometimes
fail to recognize the success of their own efforts,
simply because they view each new instance in
the decreasingly problematic context that they
themselves have brought about. Although mod-
ern societies have made extraordinary progress
in solving a wide range of social problems, from
poverty and illiteracy to violence and infant mor-
tality (22, 23), the majority of people believe that
the world is getting worse (24). The fact that
concepts grow larger when their instances grow
smaller may be one source of that pessimism.
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Fig. 2. Results for Study 6. (A) shows the stable prevalence condition, and (B) shows the
decreasing prevalence condition. The x axes show the target’s objective threateningness (as
determined by human raters), and the y axes show the percentage of trials on which participants
identified that target as a threat.
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Fig. 3. Results for Study 7. (A) shows the stable prevalence condition, and (B) shows the
decreasing prevalence condition. The x axes show the proposal’s objective ethicality (as determined
by raters), and the y axes show the percentage of trials on which participants rejected the proposal.
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