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Market gyrations. When people feel a
loss of control, their perceptions of
events may become unreliable.

Credit: Brendan McDermid/Reuters

With the meltdown of the global economy, many people think that their
financial future is beyond their control. In such uncertain times, it's
probably a good idea to take a deep breath before making any big
decisions, because, according to a new study, the mind can play tricks on
people when they think they've lost control of a situation.

When life gets chaotic, it's natural to try to figure out what's going on. But
sometimes, the desire for an explanation may lead us to perceive
patterns that don't exist, says Jennifer Whitson, a management scholar at
the University of Texas, Austin. A study conducted in the 1970s, for
example, found a correlation between bad stock market performance and
an increase in the amount of space newspapers devoted to horoscopes
and articles about astrology. Failing to find an explanation for their falling
fortunes in the economic data, people apparently started looking to the
stars. Another study found that parachute jumpers are more likely to see a nonexistent figure in a picture of
random dots and squiggles just before they jump.

Intrigued by such findings, Whitson teamed up with Adam Galinsky, a social psychologist at Northwestern
University in Evanston, Illinois. In one experiment, the researchers asked 41 undergraduates to recall a situation in
which they'd lacked control (such as being a passenger in a car accident) and another group to recall a situation in
which they'd had full control (such as going into an exam well-prepared). Then the subjects read passages
describing an event preceded by an action that may or may not have influenced the event. One passage asked
them to imagine that they were successful marketers whose ideas were rejected after they failed to perform their
customary ritual of stomping the ground three times before the meeting. The subjects who previously recalled an
in-control experience were more likely to write this off as mere coincidence than were those who'd recalled being
out of control, Whitson and Galinsky report in tomorrow's issue of Science.

Those in the loss-of-control group were also more likely to see nonexistent objects in fuzzy images that looked like
a snowy TV screen and to suspect a conspiracy in ambiguous stories they'd read--about an office worker who was
denied a promotion after a flurry of e-mails between his boss and a co-worker, for example. But when these
subjects first did a self-affirmation exercise that asked them to reflect on an aspect of their lives they considered to
be important, such as helping other people or pursuing political influence, they were no more likely than subjects in
the in-control group to see illusory patterns. Whitson says she now plans to follow up to see if the perception of
illusory patterns actually contributes to poor decisions.

If so, there may be important lessons for people trying to weather uncertain times, says Dan Ariely, a behavioral
economist at Duke University in Durham, North Carolina. "This suggests that we're going to exhibit these
tendencies at the times when they're most dangerous for us," Ariely says. His advice: Question your intuitions more
and consult the experts, whose knowledge and experience may give them a better sense of control.
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Lacking Control Increases
Illusory Pattern Perception
Jennifer A. Whitson1* and Adam D. Galinsky2

We present six experiments that tested whether lacking control increases illusory pattern perception,
which we define as the identification of a coherent and meaningful interrelationship among a set of
random or unrelated stimuli. Participants who lacked control were more likely to perceive a variety of
illusory patterns, including seeing images in noise, forming illusory correlations in stock market
information, perceiving conspiracies, and developing superstitions. Additionally, we demonstrated that
increased pattern perception has a motivational basis by measuring the need for structure directly and
showing that the causal link between lack of control and illusory pattern perception is reduced by
affirming the self. Although these many disparate forms of pattern perception are typically discussed as
separate phenomena, the current results suggest that there is a common motive underlying them.

Thedesire to combat uncertainty and main-
tain control has long been considered a
primary and fundamental motivating force

in human life (1–3) and one of themost important
variables governing psychological well-being and
physical health (4–6). For example, when indi-
viduals can control, or even just perceive that they
can control, the duration of painful shocks, they
show lower arousal (7); similarly, learning details
about a painful medical procedure can reduce
anxiety and even lead to shorter recovery time (8).
In contrast, lacking control is an unsettling and
aversive state, activating the amygdala, which
indicates a fear response (9). It is not surprising,
then, that individuals actively try to reestablish
control when it disappears or is taken away (10).

We propose that when individuals are unable
to gain a sense of control objectively, theywill try
to gain it perceptually. Faced with a lack of con-
trol, people will turn to pattern perception, the
identification of a coherent and meaningful inter-
relationship among a set of stimuli. Through pat-
tern perception, individuals can make sense of
events and develop predictions for the future
(11–13). For instance, spontaneous causal attri-
butions (identifying a cause-and-effect pattern in
a sequence of events) are best predicted by un-
expected events rather than negative ones, sug-

gesting that a major determinant of sense-making
behavior is whether an individual lacks control
(14, 15). Indeed, researchers have designated
“desire for control as a motivational force behind
the attribution process” (16).

Related to our theoretical framework, re-
search has found that current needs can shape
and even bias perceptual processes. For example,
children of lower economic status overestimate
the size of coins as compared with the wealthy
(17), and hungry individuals are more likely to
see food in ambiguous images (18). This research
has established that specific needs alter the
perception of stimuli directly relevant to those
needs. The current research explores a much
broader phenomenon: whether lacking control
creates a tendency to see patterns more generally.

Because these feelings of control are so es-
sential for psychological well-being, our main
hypothesis is that lacking control will lead to
illusory pattern perception, which we define as
the identification of a coherent and meaningful
interrelationship among a set of random or un-
related stimuli (such as the tendency to perceive
false correlations, see imaginary figures, form
superstitious rituals, and embrace conspiracy
beliefs, among others). In fact, a high desire for
control has been associated with distortions of
objective reality (19), and studies have found that
lacking control produces attributional biases to
restore feelings of control (16). We suggest that a
lack of control provokes seeing and seeking
patterns because pattern perception is a compen-
satory mechanism designed to restore feelings of

control. Conspiracy beliefs are one example of
how this process might work: They have been
described as giving “causes and motives to events
that are more rationally seen as accidents . . .
[in order to] bring the disturbing vagaries of
reality under . . . control” (20).

There are a number of findings that circum-
stantially support our specific hypothesis that
lacking control leads to illusory pattern perception.
Such disparate groups as preindustrial fisherman,
skydivers, baseball players, and first-year MBA
students have all displayed a connection between
a lack of control and perceiving illusory patterns
in one’s environment. Tribes of the Trobriand
islands who fish in the deep sea, where sudden
storms and unmapped waters are constant
concerns, have far more rituals associated with
fishing than do those who fish in shallow waters
(21). Parachute jumpers are more likely to see a
nonexistent figure in a picture of visual noise just
before a jump than at an earlier time (22). Baseball
players create rituals in direct proportion to the
capriciousness of their position (for example,
pitchers are particularly likely to see connections
between the shirt they wear and success) (23).
First-year MBA students are more susceptible to
conspiratorial perceptions than are second-year
students (24). Even on a national level, when
times are economically uncertain, superstitions
increase (25). These anthropological observations
and correlational studies all provide suggestive but
nonconclusive evidence that lacking control leads
to the perception of illusory patterns.

To test whether a lack of control directly in-
creases illusory pattern perception, we conducted
six experiments that used multiple methods to in-
duce a lack of control and measured illusory pat-
tern perception by using a variety of stimuli. Our
definition of pattern perception, both illusory and
accurate, encompasses a range of phenomena that
were previously studied independently. Despite
their surface disparities, seeing figures in noise,
forming illusory correlations, creating superstitious
rituals, and perceiving conspiracy beliefs all repre-
sent the same underlying process: the identifica-
tion of a coherent and meaningful interrelationship
among a set of random or unrelated stimuli.

In the first experiment, we sought to establish
that lacking control creates a need to see patterns.
Wemanipulated lack of control by using a concept-
identification paradigm specifically created to re-
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duce a sense of control (26–28). Consistent with
this paradigm, participants in the lack-of-control
condition received random performance feedback
that was not contingent on their responses. Baseline
participants identified concepts without feedback.
Wemeasured the individuals’ need to perceive pat-
terns using the Personal Need for Structure Scale,
which assesses the need to “structure the world into
a simplified, more manageable form” (29).

Participants lacking control in the concept iden-
tification task [Personal Need for Structure Scale
mean (M) = 44.9, SD = 6.3] showed an increase in
their personal need for structure as compared with
those in the baseline condition [M= 38.2, SD= 10.7;
Student’s t test, t(27) = 2.11, P = 0.045]. Having
established that a lack of control increases the need
to see structure and patterns, we next testedwhether
it increases the perception of illusory patterns.

Experiment 2 manipulated lack of control
using the same concept-identification task from
the previous experiment and thenmeasured visual
pattern perception with a modified version of the
snowy pictures task (30). Twelve of the 24 pic-
tures were from the original task and contained a
grainy embedded image that was difficult but
possible to perceive. The other 12 pictures were
manipulated using software to eliminate any traces
of the embedded image. Participants were asked
to identify whether there was an image or not
and, if so, what it was.

In the 12 pictures in which an image did exist,
almost all participants perceived an image [overall
M = 11.4, SD = 1.1; t(34) = 0.57, P = 0.57]. How-
ever, in pictures that lacked an image, participants in
the lack-of-control condition (M = 5.16, SD = 3.5)
sawmarginallymore images than did participants in
the baseline condition [M = 3.47, SD = 2.0; t(34) =
1.76,P= 0.09]. Participants who lacked control were
more likely to perceive imageswhere none existed.

In the third experiment, we manipulated lack
of control by having participants vividly recall an
experience in which they lacked or had full
control over a situation. They next responded to
three scenarios that tapped into superstitious
beliefs; each scenario described an outcome that
was preceded by a potentially unrelated behavior
(such as knocking on wood before an important
meeting and then getting one’s idea approved).
The participants were asked whether they thought
the behavior was related to the outcome and how
worried they were about performing that behavior
in the future. Those who recalled an experience in
which they lacked control (M = 4.92, SD = 2.5)
perceived a greater connection between the two
events than did those who recalled having control
[M = 3.5, SD = 1.8; t(39) = 2.03, P = 0.05] and
were more worried about performing similar
behaviors in the future [M = 5.95, SD = 2.6 versus
M = 4.12, SD = 2.3;, t(39) = 2.42, P = 0.02]. This
experiment establishes that the mere recollection
of an experience involving a lack of control in-
creases superstitious perceptions.

To demonstrate that threat, independent of
lacking control, is not the driving force behind
illusory pattern perception, we conducted a fourth

experiment in which all participants recalled a
situation “in which something threatening hap-
pened,” but we manipulated whether they had or
lacked control in the situation. Our dependent
measures were visual pattern perception and an
additional type of pattern perception, conspiracy
perceptions. Because the altered snowy pictures in
the second experiment may have contained trace
images of the original image, we measured illu-
sory pattern perception by creating 10 pictures
that each contained a random scattering of black
dots on a white background, resembling noise on a
television set.We alsomeasured conspiracy percep-
tions to rule out the possibility that the above find-
ings are simply the result of increased heuristic
processing: The perception of conspiracies is not
a simplifying process but a complex integration
of data that is cognitively effortful. In each of our
conspiracy scenarios, the situation was ambiguous
as to whether there was a coordinated effort among
a set of individuals to produce an outcome; par-
ticipants were asked how connected they thought
the individuals’ behavior was to the outcome.

Even though all participants recalled a threaten-
ing situation, our manipulation of control still had
the predicted effects. Lacking control (M = 2.92,
SD= 2.5) led participants to seemore images in the
visual static than did those in the control condition
[M = 0.92, SD = 2.0; t(23) = 2.18, P = 0.04]. In
addition, participantswho lacked control (M=4.42,
SD = 1.1) perceived a significantly greater like-
lihood of conspiracy than did control participants
[M = 3.50, SD = 1.0; t(23) = 2.19, P = 0.04]. Two
raters that were blind to the conditions and hypothe-
ses coded the situations the participants recalled
(31), and we found no differences between con-
ditions in the level of threat expressed [t(23) = 1.1,
P = 0.30]. Lack of control, and not threat alone,
appears to produce illusory pattern perception.

We next tested the relationship between lack of
control and illusory pattern perception in a financial
domain, the stock market, by using a standard illu-
sory correlation paradigm, which assesses whether
two uncorrelated sets of information are perceived
as related (that is, whether a pattern is seen that does
not exist). We manipulated control by describing
the stock market environment as either volatile or
stable. In the volatile condition, participants read
that the stockmarket was volatile and uncertain and
were given a headline that said, “Rough Seas
Ahead for Investors.” In the stable condition, par-
ticipants read that the stock market was stable and
predictable and were given a headline that said,
“Smooth Sailing Ahead for Investors.”

Participants then read 24 statements about the
financial performance of two companies. Each
statement contained either positive or negative
performance information. The ratio of positive to
negative statements was constant across the com-
panies, but the amount of information seen about
each company was different: company A had 16
positive and 8 negative statements, whereas
company B had 8 positive and 4 negative state-
ments. Participants were then given a choice to
invest in either company A or B and were asked

to report the number of negative statements that
they remembered referring to companies A and B.

The presentation of the financial performance
statements was designed to be consistent with the
typical illusory correlation paradigm. Using this
paradigm, researchers typically find that participants
perceive a correlation between the infrequent be-
haviors and the group with less information, over-
estimating the number of times the two rare events
occurred together, even though the information they
are given distributes the positive and negative be-
haviors in equal proportion between the two groups.
Because people typically over-associate the infre-
quent information with the infrequent group (that
is, they perceive a correlation), we predicted that
market volatility would increase the association
between negative information and company B.

Market volatility affected investment decisions:
Only 25% chose to invest in company B during a
volatile market as compared with 58% during a
stable market [c2 test, c2(1) = 4.94, P = 0.03]. The
volatile market condition also led to a stronger asso-
ciation between the negative information and com-
panyB: Participants overestimated the frequency of
negative statements about company B in the vola-
tile market (M = 5.0, SD = 1.5) but accurately per-
ceived the amount of negative statements in the
stable market [M = 3.9, SD = 1.7; t(42) = 2.40, P=
0.02]. The degree that participants overestimated the
frequency of negative statements about company B
mediated the effect of market volatility on invest-
ment decisions: whenmarket volatility and frequen-
cy of negative statements simultaneously predicted
investment decisions, market volatility was no lon-
ger a significant predictor (P = .169), but frequency
of negative statements did predict investment deci-
sion (P = .009; Sobel test, z = 1.78, P = 0.07).
These analyses demonstrate that participants formed
illusory correlations: participants overestimated the
infrequent type of information (negative) with the
infrequently presented group (companyB), and this
illusory connection between negative statements
and company B drove their investment decisions.

If the perception of illusory patterns is a com-
pensatory mechanism induced by the distressing
experience of lacking control, then an intervention
that ameliorates this aversive state should break the
link between lacking control and illusory pattern per-
ception. Numerous studies have shown that letting
individuals contemplate and affirm their important
values is an effective method for reducing a variety
of psychologically aversive states, including learned
helplessness, dissonance, attributional biases, and
persistent rumination (32–34). Because (i) self-
affirmation reduces reactivity to threats and elimi-
nates compensatory responses and (ii) lacking con-
trol is such a psychologically aversive anddistressing
state, we predicted that self-affirmation would re-
duce the tendency for individuals who lack control
to perceive illusory patterns.

To test whether self-affirmations would reduce
illusory pattern perception, we used the recall
task from experiment 3 to manipulate lack of
control and measured illusory pattern perception
by using experiment 2’s snowy pictures task and
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conspiracy scenarios similar to those used in ex-
periment 4 (35). The experiment had three
conditions: lack of control without self-affirmation,
lack of control against self-affirmation, and baseline
(no recall task). After completing the recall task but
before reading and responding to the snowy
pictures and the conspiracy scenarios, participants
completed a standard self-affirmation procedure
(34). Theywere asked to complete a scale focused
on a value they had indicated at the beginning of
the experiment to be either most important (self-
affirmation) or least important (no self-affirmation)
to them.

To analyze the data, we conducted contrast
tests that compared the lack of control/no self-
affirmation condition with the self-affirmation and
baseline conditions. Similar to effects found in Ex-
periment 2 on the snowy pictures task, participants
who lacked control and received no opportunity
for self-affirmation (M = 5.44, SD = 3.6) sawmore
patterns when none existed than did those in the
self-affirmation condition (M = 3.24, SD = 2.6)
and the baseline condition [M = 3.47, SD = 3.3;
t(47) = 2.21, P = 0.03]. Additionally, participants
who lacked control without self-affirmation (M =
4.76, SD = 0.87) perceived a significantly greater
likelihood of conspiracy than did those in the self-
affirmation (M = 4.18, SD = 0.83) and baseline
conditions [M = 4.20, SD = 1.10; t(47) = 2.08,P=
0.04] (36). Lacking control without an opportuni-
ty to self-affirm led participants to see images that
did not exist and to perceive conspiracies.
However, participants who experienced a lack of
control but then had the opportunity to self-affirm
resembled participants in the baseline condition.
This experiment shows that a lack of control
creates a need to perceive patterns in one’s en-
vironment, even when the patterns perceived are
illusory.

These six experiments demonstrate that lack-
ing control motivates pattern perception: Ex-
periencing a loss of control led participants to
desire more structure and to perceive illusory
patterns. The need to be and feel in control is so
strong that individuals will produce a pattern from
noise to return the world to a predictable state.

We acknowledge that the studies did not
involve large sample sizes, but given the large
effects required to achieve significance, com-
bined with the consistent pattern across the
studies, we feel our hypothesis has been effec-
tively supported.

The focus of the current research was on
illusory pattern perception. Because nearly all
participants correctly identified an image in the
snowy pictures when one was present, we were
not able to address whether a lack of control also
increases accuracy in detecting real patterns, ones
that do in fact exist. If so, a lack of control would
seem to increase positive identifications, both
false and accurate. Future research should employ
tasks with greater variance in participants’ ability
to detect actual patterns to test this idea more
systematically. It should also explore whether
increased pattern perception exists not just in

the identification of more patterns but also in
shorter latencies to perceive them.

Illusory pattern perception may not be en-
tirely maladaptive. If pattern perception helps an
individual regain a sense of control, the very act
of perceiving a pattern, even an illusory one, may
be enough to soothe this aversive state, decreas-
ing depression and learned helplessness, creating
confidence, and increasing agency. Although it is
certainly preferable to accurately perceive one’s
environment, illusory pattern perception itself
may be at times adaptive by allowing an indi-
vidual to psychologically engage with rather than
withdraw from their environment.

The current research offers insights into how
illusory pattern perception driven by a lack of
control may be overcome.When individuals were
made to feel psychologically secure after lacking
control, they were less prone to the perception of
illusory patterns. Indeed, the beneficial effects of
this sense of security are tapped into by psycho-
therapy, which attempts to give clients a sense of
control over their lives to reduce the obsessive-
compulsive tendencies or sinister attributions
engendered by seeing too much meaning and
intentions in others’ innocuous behaviors. Collec-
tively, the six experiments highlight the importance
of having versus lacking control and hold promise
for preventing futile pursuits born of the percep-
tion of illusory patterns.
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significantly increased the perception of conspiracies in
both the other-focused scenarios [Mlack of control = 4.76,
SD = 0.76; Mcontrol = 4.18, SD = 0.78; t(43) = 2.49,
P = 0.02] and the self-focused scenarios [Mlack of control =
4.87, SD = 0.85; Mcontrol = 4.30, SD = 0.95; t(39) =
2.01, P = 0.05], demonstrating that illusory pattern
perception increased regardless of whether the self was
affected by the possible conspiracy.

36. Focused contrasts are the preferred analysis with three
levels of a single experimental factor when researchers
have a hypothesis that one condition will be different
from the other two conditions (37). For the interested
reader, we report the omnibus ANOVA testing the
overall variance among the conditions: for snowy pictures,
F1,47 = 2.49, P = .09; for conspiracy, F1,47 = 2.17,
P = .13.

37. R. Rosenthal, R. L. Rosnov, Essentials of Behavioral
Research: Methods and Data Analysis (McGraw-Hill,
New York, 3rd ed., 2008).
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Supporting Online Materials 

 

Materials and Methods 

  

Study 1: Direct Manipulation of Control and Increasing the Need for Structure 

Participants and Design  

Participants were 29 undergraduates who participated for a payment of $10.  The experiment 

consisted of two between-participants conditions: baseline and lack of control. 

Procedure 

Upon their arrival, participants were told that they would be completing several tasks. 

Control manipulation. Subjects were told they would be completing a 'concept 

identification' task, which was created by Pittman and Pittman (S1), and given the following 

instructions: 

This is a concept identification task. The computer will select a concept, 

and through the feedback the computer provides, it is your job to determine what 

this concept is.  

 You will be presented with pairs of symbols. In each pair of symbols, one 

correctly represents the concept the computer has selected, and one incorrectly 

represents the concept. It is your job to decide which side of the screen displays 

the correct symbol. 

  Each time you select a symbol, the computer will tell you if you are 

correct or incorrect, and present you with another pair. You will be exposed to ten 

pairs in total. You should learn the correct answer from the computer's feedback 

and choose correctly as often as possible.  

 First, you will participate in a practice trial with ten pairs of symbols (just 

like the real trials). This is to give you a chance to get used to the task. 
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After the practice trial (with ten pairs of figures), participants completed another four 

trials (each with ten pairs of figures).  

In the lack of control condition, participants received computer feedback. However, the 

feedback was random and non-contingent to their responses – 50% of the time the computer told 

them their response had been correct, and 50% of the time that their response had been incorrect. 

There was no concept to identify, and thus participants were unable to correctly intuit an answer. 

In the baseline condition, participants were told that, in order to get a 'base rate' of 

responses, they would answer without receiving computer feedback, making their best guess as 

to what concept the computer had selected. We told them their performance did not matter, and 

that we simply wanted their instinctive responses.  

Dependent variables. Participants completed the Personal Need for Structure Scale, 

which measures the need to “structure the world into a simplified, more manageable form” (S2). 

This measure was used to test whether lacking control increases the desire for structure, which 

relates to pattern perception in its search for simplified structures in the environment. 

 After completing the tasks, participants were paid and debriefed. 

Study 2: Direct Manipulation of Control and Seeing Images in Snowy Pictures 

Method 

Participants and Design 

Participants were 36 (25 women and 11 men) undergraduates who participated for a 

payment of $10. The experiment consisted of two between-participants conditions: baseline and 

lack of control. 

Procedure 
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 Upon their arrival, participants were told that they would be completing several unrelated 

tasks. The first task participants completed comprised the manipulation of control. Participants 

completed the same concept identification task used in Experiment 1 and then responded to a 

Snowy Pictures task. 

Control manipulation. Participants completed the control deprivation task used in 

Experiment 1 to manipulate lack of control.  

Visual pattern perception. Participants next completed a modified form of the Snowy 

Pictures Task (S3). The task is drawn from the aptitude literature, and was originally used to test 

perception. It consists of a series of 'snowy' pictures – pictures that are grainy and granulated so 

that it is difficult to make out an image in them. For the purposes of this experiment, half of the 

pictures were taken and manipulated using digital media software such that no traces of the 

original image remained (See Appendix A).  

Participants were told the task involved visual perception and that “it is helpful to be able 

to see objects quickly in spite of their being partially concealed by snow, rain, haze, darkness, or 

other visual obstructions. After being shown two examples, participants were further told that: 

“Some pictures in this test may have no object in them. If you believe a picture does not have an 

object in it then describe the picture by writing ‘none’. Your score on this test will be the number 

of pictures that you name correctly. Work as quickly as you can without sacrificing accuracy.”   

After completing all of the measures, participants were paid for their participation and 

debriefed. 

Study 3: Recall Manipulation of Control and Forming Superstitions 

Method 

Participants and Design  
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 Participants were 41 (26 women and 15 men) undergraduates who participated for $10. 

The experiment consisted of two between-participants conditions: control and lack of control. 

Procedure 

Upon their arrival, participants were told that they would be completing several unrelated 

tasks. The first task participants completed was the recall task that comprised the manipulation - 

they were asked to write about an autobiographical experience. Half of the participants 

completed a lack of control prime: 

Please recall a particular incident in which something happened and you did not 

have any control over the situation. Please describe the situation in which you felt 

a complete lack of control – what happened, how you felt, etc. 

The other half of the participants completed a control prime: 

Please recall a particular incident in which something happened and you were in 

complete control of the situation. Please describe the situation in which you felt in 

complete control– what happened, how you felt, etc. 

Superstition. Participants were next presented with three scenarios. In each scenario an 

event (or significant non-event, such as an expected promotion not materializing) was preceded 

by an action that was not necessarily objectively connected to it. For example:  

Imagine that you work in the marketing department of a large firm and have an 

excellent record of getting your marketing ideas accepted in meetings. Before 

every meeting in which you pitch an idea, you always stomp your feet three times 

before entering the room. However, today you were running late and forgot to 

stomp your feet three times.  At the meeting your ideas were completely ignored.  

How much do you feel not stomping your feet is connected to your ideas not 

being accepted? 

They were asked how connected they felt one event was to the other from 1 (impossible) 

to 11 (certain). They were also asked how worried they were about performing or not performing 

the action that 'led' to the event in the future, from 1 (definitely not worried) to 11 (definitely 
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worried). After completing all of the dependent measures, participants were paid for their 

participation and debriefed.  

Study 4: Does Threat (in the Absence of Lack of Control) Increase Illusory Pattern Perception 

Method 

Participants and Design 

Participants were 25 (19 women, 6 men) undergraduates who participated for $10. 

The experiment consisted of two between-participants conditions: control and lack of control.  

Procedure 

Upon their arrival, participants were told that they would be completing several unrelated 

tasks. In the first task, participants were again asked to write about an autobiographical 

experience. In both conditions, participants were asked to recall an experience that was 

threatening. Half of the participants wrote about situation in which they had control and the other 

half wrote about an experience in which they lacked control. Participants in the lack of control 

condition saw the following instructions: 

Please recall a particular incident in which something threatening happened to 

you and you did not have any control over the situation. Please describe the 

situation in which you were threatened and felt a lack of control over the situation 

– what happened, how you felt, etc. 

Participants in the control condition saw the following instructions: 

Please recall a particular incident in which something threatening happened to 

you and you were in complete control of the situation. Please describe the 

situation in which you were threatened but you felt complete control over the 

situation – what happened, how you felt, etc. 

Pattern Perception. Participants' tendency to perceive patterns were examined at two 

levels, one social and one non-social.  
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Noise. To explore whether participants would see visual patterns, participants were given 

a packet in which each page had one picture of randomly generated noise. The pictures were of 

unstructured white noise, essentially a tightly-packed scattering of black dots on a white 

background that resembled static on an empty channel of a television set. After each picture, 

participants were asked if they saw an object in the picture and were given the option to answer 

'yes' or 'no.' Participants viewed a total of ten pictures. Since each picture was of random static, 

in which no image existed, any identification from a participant that they had seen an object in 

the picture is evidence of illusory pattern perception. 

Conspiracy. Participants were next presented with two scenarios. In each scenario, it was 

possible to interpret the behavior of the people around the protagonist as innocent or as 

conspiratorial and as having caused the protagonist’s positive or negative outcome, but the facts 

of the situation made it ambiguous whether there was a conspiracy affecting the outcome.  

In the first scenario, the protagonist experiences a bad event and is asked to what extent 

the event may be due to the actions of people mentioned earlier in the scenario: 

Imagine that you are one of the top administrators in your 

organization. You are in charge of running a number of aspects of the 

organization, including tracking the hours of all employees and their email 

and internet usage. You will soon be up for promotion. The day before 

your scheduled meeting with your superiors, you notice that the number of 

emails between your boss and the coworker sitting next to you jumps 

precipitously.  

 When you meet with your boss, you are told you're not getting the 

promotion.  

 To what extent do you think your coworker may be connected to 

you not getting the promotion? 
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In the second scenario, the protagonist experiences a good event and is asked to what 

extent that event may be due to the actions of people mentioned earlier in the scenario: 

Imagine that you buy stock in one of the three construction 

companies that service your area. One day, your spouse, who runs the 

local bed and breakfast, notes that the families of all three company 

owners have checked into the B&B recently. Later, the prices all three 

companies offer for their services have risen drastically. 

 Because of the higher prices, all three companies post very high 

profits, and you make a lot of money off of the stock you own.  

 To what extent do you think the visits to the bed and breakfast may 

be connected to the earnings you made off your stocks? 

Participants rated to what extent the actions of the other people in the scenario were 

connected to the outcomes the protagonist experienced, from 1 (not at all) to 7 (a great deal).  

 After completing the dependent measures, participants were paid for their participation 

and debriefed.  

 Study 5: Lacking Control and the Perceiving Patterns in the Stock Market 

Method 

Participants and Design  

 Participants were 44 undergraduates who participated in the experiment for $10. The 

experiment involved two between-participants conditions: current market conditions were 

described as either volatile or stable. 

Stimulus Materials 

 Stimulus sentences were created by taking authentic comments about real companies 

from the Value Line Investment Survey online – information people actually read before making 

decisions about which stocks to buy and sell. We pre-tested statements for how positive and 

negative they were regarding the performance of a hypothetical company. A statement was 
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chosen as positive if its average rating (on a 5-point scale where 1= bad and 5 = good) was above 

4, and chosen as negative if its average rating was below 2. From this list, 24 positive and 12 

negative statements were chosen for use in the study. 

Procedure 

 Participants were told that the study investigated “how people process and retain 

information that is presented to them visually, as well as how that information is used during the 

decision-making process.” They were then given information about the current stock market 

prior to reading the information about the companies.  

 In the volatile market condition they were told,  

You are considering investing money in the stock market and right now it is very 

volatile. Even analysts admit that it's hard to predict which stocks will do well and 

which will do poorly. Fortune magazine recently had a headline that says, “Rough 

Seas Ahead for Investors.” The Wall Street Journal used a similar but different 

metaphor – “Investing is like walking through a minefield.” You recognize the 

volatility of the current market. You feel it's important to get into the stock 

market. 

 In the stable market condition they were told,  

You are considering investing money in the stock market and right now it is very 

stable. Even analysts admit that it's easy to predict which stocks will do well and 

which will do poorly. Fortune magazine recently had a headline that says, 

“Smooth Sailing Ahead for Investors.” The Wall Street Journal used a similar but 

different metaphor – “Investing is like walking through a field of flowers.” You 

recognize the stability of the current market. You feel it's important to get into the 

stock market. 

 Stock Market Stimuli. All information about the companies was presented on the 

computer. Participants were told, “In the following exercise you will see a series of slides, each 

slide showing a single sentence describing events concerning a company's stock performance” 
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and were shown two example sentences. They were then told, “The companies in the following 

sentences will not be identified by their actual names. Each company described will be referred 

to as Company A or Company B. In collecting descriptions of each company's stock market 

behavior, we drew a random sample from a number of different business portfolios, investment 

journals, and magazines.” They were told to read the behaviors carefully because they would be 

tested later for their comprehension and memory of the statements. 

 Each statement appeared on the screen for 8 seconds and participants saw 36 total 

statements. There were 16 positive and 8 negative statements about Company A and 8 positive 

and 4 negative statements about Company B. Thus, the ratio of desirable to undesirable 

behaviors for each group was 2:1. The statements were presented in a fixed, random order.  

 Dependent Measures. There were two dependent measures. The first measure assessed 

investment intentions. Participants were asked “If you could purchase only one company's stock, 

would you purchase Company A or Company B's stock?” The second measure concerned the 

frequency that negative statements were attributed to Companies A and B and participants were 

asked to estimate the frequency of the negative statements about each of the companies. After 

completing all of the dependent measures, participants were paid for their participation and 

debriefed. 

Study 6: Self Affirmation and Breaking the Lacking Control à Pattern Perception Link 

Method 

Participants and Design 

 Participants were 50 undergraduate students (31 women, 18 men, and one individual who 

elected not to share their demographic information) paid $10 for their participation. The 
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experiment involved 3 between-participants conditions (lack of control without self-affirmation, 

lack of control with self-affirmation, baseline). 

Procedure 

 Participants were brought into the lab and told they would complete a number of different 

tasks. As in Koole, Smeets, van Knippenberg, & Dijksterhuis (S4), participants in the lack of 

control conditions first ranked the personal importance of a set of six global values taken from 

the Allport-Vernon-Lindzey Values scale (S5). 

 Manipulation of control. Participants in the lack of control conditions then completed the 

recall task introduced in Experiment 3, in which they were asked to recall and write about an 

incident in their life in which they lacked control. Participants in the baseline condition did not 

complete the control prime or the self-affirmation manipulation.  

 Affirmation manipulation. Participants in the lack of control conditions were randomly 

assigned to either an affirmation or no affirmation condition. In the affirmation condition, 

participants were asked to complete a 10-item Allport-Vernon Lindzey subscale on the value 

they had indicated had the most importance to them. By confirming their most strongly held 

value, participants had an opportunity for self-affirmation. In the no-affirmation condition, 

participants were asked to complete a 10-item Allport-Vernon Lindzey subscale on the value 

they had indicated had the least importance to them. By contemplating their opinions on a belief 

they did not strongly hold, participants did not have an opportunity for self-affirmation (S4). 

 Visual pattern perception. Participants completed the modified version of the Snowy 

Pictures Task (S3) as used in Experiment 2. 

 Conspiratorial thinking measures. Participants were next presented with three conspiracy 

scenarios (the two scenarios from Experiment 3 and one additional scenario). After each 
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conspiracy scenario participants were asked to what extent they thought the two events they saw 

were connected, from 1 (not at all) to 7 (a great deal).  

The visual pattern perception and scenario tasks were counterbalanced. After completing 

the dependent measures, participants were paid for their participation and debriefed. 

Footnote 27: Direct Manipulation of Control and Self-Esteem 

Method 

Participants and Design 

Participants were 28 (15 women and 13 men) undergraduates who participated for a 

payment of $10. The experiment consisted of two between-participants conditions, baseline and 

lack of control. 

Procedure 

 The first task participants completed comprised the manipulation of control and was the 

concept identification task used in Experiments 1 and 2.  

After completing the manipulation of control, participants were asked to what extent they 

agreed with the statement, "I have high self esteem," from 1 (definitely agree) to 7 (definitely 

disagree), This single-item measure has been shown to be reliably correlated with a larger 10-

item measure of self-esteem (S6).  

Footnote 34: Recall Manipulation of Control and Self- and Other- focused Conspiracies 

Method 

Participants and Design 

 Participants were 41 individuals (19 women and 22 men) who completed an on-line 

survey. The experiment was a 2 (prime: lack of control, control) x 2 (scenario focus: self, other) 

between participants design. 
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Procedure 

 Manipulation of control. Participants first completed the recall task introduced in 

Experiment 3, in which they were asked to recall and write about an incident in their life in 

which they possessed or lacked control.  

 Conspiratorial thinking measures. Participants were next presented with the same three 

conspiracy scenarios used in Experiment 6. For half of the participants, these scenarios were 

altered to be in the third person rather than the first person as in the previous experiments. For 

example, the first scenario presented in the methods of Study 4 was altered to read: 

Imagine that a friend is one of the top administrators in their 

organization. They are in charge of running a number of aspects of the 

organization, including tracking the hours of all employees and their email 

and internet usage. They will soon be up for promotion. The day before 

their scheduled meeting with your superiors, they notice that the number 

of emails between their boss and the coworker sitting next to them jumps 

precipitously.  

When they meet with their boss, they are told they're not getting 

the promotion.  

After each conspiracy scenario participants were asked to what extent they thought the two 

events they saw were connected, from 1 (not at all) to 7 (a great deal).  

After completing the dependent measures, participants were paid for their participation 

and debriefed. 
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Appendix A. The modified Snowy Pictures Task. There is an image in items 1, 3, 4, 5, 6, 10, 11, 
17, 19, 21, 22, and 24. The other items (2, 7, 8, 9, 12, 13, 14, 15, 16, 18, 20, and 23) were 
manipulated using digital media software so that no traces of the original picture remain.  
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