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INTRODUCTION

Harvard paleontologist Gould (1992) concluded that “our minds are not built

(for whatever reason) to work by the rules of probability” (p. 469). Coming
from a scientist whose thinking was deeply rooted in evolutionary theorizing, this
proclamation was, well, unexpected. Tt implies nothing less than that our cogni-
tive machinery is somehow out of synchrony with the probabilistic structure of the
world. Gould’s epiphany was inspired by the findings of one of the most influential,
recent research programs in cognitive psychology: the heuristics-and-biases pro-
gram (e.g,, Kahneman, Slovic, & Tversky, 1982). According to this program, when
(lcalmg, r with the twilight of uncertainty, people rely on a limited number of simpli-
fying heuristics rather than more formal and computationally and informationally
more extensive algorithinic processing. The heuristics are regarded as typically
yiclding accurate judgments but also giving rise to systematic errors. Recently, the
heuristics, often regarded as “general purpose heuristics—availability, representa-
tiveness, and anchoring and adjustment” (Gilovich, Griffin, & Kahneman, 2002,
p. xv), have been identified with a mental system akin to “intuition” (see Epstein,
chap. 2, this volume; Epstein, 1994; Stanovich & West, 2000).

l n his book Bully for Brontosaurus: Reflections in Natural History, the late
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One key domain in which intuitive judgment—embodied in terms of simple,
general-purpose heuristics—departs from what is taken to be good judgment is
belief updating. When updating their beliefs, good judges should respect Bayes’s
theorem. It defines how one should integrate prior probability, summarizing what
one knew about the problem, with independent specific evidence.l Because of
their reliance on simple heuristics such as representativeness, people, according to
Kahneman and Tversky (1973), fail to appreciate the relevance of prior probability
in the presence of specific evidence. This failure, the so-called base-rate fallacy,
is “perhaps one of the most significant departures of intuition from the normative
theory of prediction” (Kahneman & Tversky, 1973, p. 242).

For many years, the “base-rate fallacy, with its distinctive name and arsenal of
catchy and counterintuitive illustrations . . . had a celebrity status in the literature”
(Koehler, 1996, p. 1); and one influential review confidently concluded, “The genuine-
ness, the robustness, and the generality of the base-rate fallacy are matters of estal-
lished fact” (Bar-Hillel, 1980, p. 215). In the 1990s, however, a controversial debate
over whether people are able to reason in a Bayesian way (see Koehler, 1996) and on
the robustness and interpretation of systematic errors in probabilistic reasonin g more
generally (e.g, Gigerenzer, 1996; Kahneman & Tversky, 1996) arose. Interestingly;
this debate has taken little note of the fact that other faculties of the human mind, in
particular, human perception and memory, are assumed to effectively approximate
optimal statistical inference, thus correctly combining new data with a veridical prob-
abilistic mental model of the environment (e.g., Anderson & Milson, 1989; Anderson &
Schooler, 1991; Freeman, 1994; Knill & Richards, 1996; Kording & Wolpert, 2004,
Simoncelli & Olshausen, 2001). Only recently, Griffiths and Tenenbaum (2006) high-
lighted this striking discrepancy: intuitive cognitive judgments under uncertainty
that are being portrayed as the result of error-prone heuristics, insensitive to prior
probabilities, versus the near optimality of other human capacities.

Our goal in this chapter is to help to reconcile these conflicting conclusions.
We begin by providing an illustration of some representative yet conflicting find-
ings from the psychology of intuitive judgment and of visual cognition. Then, we
turn to a potential way of reconciling them.

INTUITIVE AND VISUAL COGNITION: CONCURRENT
BASE-RATE NEGLECT AND BASE-RATE SENSITIVITY

Tversky and Kahneman (1974) reported a classic demonstration of neglect of base-
rate information in a probabilistic reasoning task, the “engineer-lawyer problem.” Par-
ticipants were told that a panel of psychologists had written personality descriptions

! Bayes’s theorem is a rule for revising a prior probability, or base rate (as it is often called) into
a posterior probability after new data have been observed. According to the theorem, the
posterior probability is: p(H,|D) = p(11,) p(D[H)/p(D). In odds form, Bayes’s theorem tells one
how much confidence people should retain in the relative validity of two hypotheses once they:
learn outcome D has occurred.
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of 30 engineers and 70 lawyers based on the results of personal interviews and per-
sonality tests. Then they learned that five descriptions had been chosen at random
from this pool. After reading these descriptions, participants assessed the prob-
ability that each of the persons described was an engineer (low base-rate condition:
30% engineers). Other participants were given the same descriptions and task but
with 70 engineers and 30 lawyers (high base-rate condition: 70% engineers).
People’s sensitivity to these base rates, or the lack thereof, can best be illus-
trated with one of the personality descriptions that was constructed to be totally
uninformative with regard to the person’s profession. It read as follows:

Dick is a 30-year-old man. He is married with no children. A man of high abil-
ity and motivation, he promises to be quite successful in his field. He is well
liked by his colleagues.

With the provision of this worthless piece of evidence, Bayes’s theorem predicts
that the posterior probabilities in the low and high base-rate conditions should
map onto the respective base rates. Instead, the base-rate information had a weak
(although significant) effect on participants’ judgments. The probability that Dick
was a lawyer was estimated to be 50% and 55% for the low and high base-rate con-
ditions, respectively. Kahneman and Tversky (1973) concluded “When worthless
specific evidence is given, prior probabilities are ignored” (p. 249). Kahneman and
Tversky (1973) termed this behavior base-rate neglect.?

In a study of visual cognition, Simons and Levin (1997) provided an ingenious
demonstration that people behave as though they strongly relied on base-rate
information. Simons and Levin’s participants saw a video showing an experimenter
who approaches a pedestrian to ask for directions. While the pedestrian is provid-
ing directions, two workers carrying a door rudely pass between the experimenter
and the pedestrian. During this brief interruption, a different person replaces the
original experimenter. Even though the two people look quite different and have
distinctly different voices, about 50% of the participants, watching the video, failed
to notice that the person asking the question has changed. One way to interpret
this “blindness to change” is that many people place too much faith in the base
rates, here the base rate of the interlocutor permanence (i.e., typically, a person
with whom one is conversing is not suddenly replaced with another).?

2 Subsequent studies have demonstrated that certain variables can decrease people’s tendency
to neglect base-rate information. For example, base rate is less likely to be ignored when it is
perceived to be causally relevant (Ajzen, 1977; Tversky & Kahineman, 1982), when participants
themselves performed and observed the random sampling of information (e.g., the personality
description; Gigerenzer, Hell, & Blank, 1988; Nisbett & Ross, 1980), and when it is learned
from experience (Betsch, Biel, Eddelbiittel, & Mock, 1998). Nevertheless, almost all studics
that have focused on Dick-like problems appear to support the view of insufficient use of base-
rate information in intuitive judgment. Indeed, some researchers (notably Cohen, 1981) have
actually criticized this line of rescarch and have said that it shows such trivial results that base
rate should be neglected in these situations.

3 Additional illustrations of the effect of base rates and prior probabilities in visual cognition can
be found in Biederman, Mezzanotte, and Rabinowitz (1982); Tisenberg and Becker (1982);
Foss (1969); Frost and Katz (1989); Grainger and Segui (1990); and Howes (1957).
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THE IMPACT OF MERE PRESENTATION

To reconcile the conflicting results and conclusions drawn in research on probabilistic
reasoning and visual cognition, respectively, we focus on one distinct property of the
experimental settings that may cause these opposite behaviors, namely, the stipula-
tion of possible responses. For illustration, we return to the engineer-lawyer problem.
In that study (Tversky & Kahneman, 1974), participants were explicitly told that the
30-year-old Dick “was either alawyer or an engineer.” In the blindness-to-change study
(Simons & Levin, 1997), in contrast, people were not told that the questioner may or
may not have changed. Rather, people’s awareness of the change or lack thereof was
inferred from their answers to other questions. This difference matters. Erev, Leybman,
and Hertwig (2005) suggested that the mere presentation of possible responses involv-
ing events or event categories increases the impact of a priori less likely categories.

The effect of mere presentation can be explained in terms of a dilemma that any
person considering base rates faces. On which of the often-infinite possible categories
and associated base should one focus? Take as an example the blindness-to-change
study (Simons & Levin, 1997). At any given moment, the environment could change
or be changed in an infinite number of ways. Keeping track of and monitoring these
countless ways in which the world could change is impossible for any real person;
real people navigate the world under the constraints of limited time, knowledge,
and computational capacities (see Gigerenzer, Todd, & the ABC Research Group,
1999; Simon, 1991). Thus, real people cannot help but ignore the infinite poteutial
for change and instead bet on a rather stable world or bet on changes that have a
high a priori likelihood (or a high base rate of occurrence). There are occasions,
however, when these defaults need to be revised. One cue that is likely to prompt
revision is the explicit presentation of a priori unlikely events or event categories. In
other words, unlikely categories—such as the change of the interlocutor during a
conversation—are more likely to be considered when their possible occurrence is
explicitly invoked. People may be even more inclined to take a priori unlikely events
into account if the unlikely categories have been explicitly called on by a third party:
a party who is assumed to obey a basic principle of communication, namely, coop-
erativeness, and subordinate maxims such as that of relevance (Grice, 1975; Hilton,
1995). Explicitly bringing into play a rare category—as the sender of a message (e.g.,
an experimenter)—is likely to prompt the receivers to treat this category as more
probable than they would do otherwise.

In what follows, we describe three intentionally simple studies that demon-
strate the impact of merely mentioning response categories on the appreciation or
lack thereof of base rates.

THE EFFECT OF MERE PRESENTATION
IN PERCEPTUAL IDENTIFICATION

The first demonstration (Study 1) involves a visual stimulus used in a classic visual
cognition experiment. It involves a variant of the “B 13” example used by Bruner
and Minturn (1955; and see Kahneman, 2003). Our question is the following; Will




ON THE EFFECT OF BASE RATES

BEXTRMIDT

FIGURE 9.1 Stimulus used in Study 1.

the explicit presentation of two possible responses diminish the effect of prior
knowledge (of relevant base rates)?

To find an answer, we employed a between-subject design with two experimen-
tal conditions. Participants in the memory and decision condition saw a series of
stimuli, and we asked them to memorize it. We also asked them to decide whether
the stimulus in the center of the series—see Figure 9.1—represented the letter
“B” or the number “13.” Subsequently, they reconstructed the series. Participants
in the memory condition encountered the same series but were asked merely to
memorize and then reconstruct it. For our purposes, we analyzed only the inter-
pretation of the ambiguous symbol that could be read to be either a letter or a
number. The memory condition enabled us to examine the interpretation of this
symbol without the experimenter having invoked the number.

One class of 75 industrial engineering and economics students from the Tech-
nion, Israel, participated in the experiment. The average age was 25, and about
50% of the participants were males. We assigned students on the right side of the
classroom (n = 41) to the memory condition, and we assigned students on the left
side (n = 34) to the memory and decision condition. Students in the memory and
decision condition read the following instructions:

Alist of stimuli is about to be presented in front of you for 10 seconds. During
the presentation, your task is to learn the list by heart (and to decide whether
the stimulus in the center is a “B” or a “13”). You will then be asked to remem-
ber the list from memory.

The instructions in the memory condition were identical, except for the omis-
sion of the decision instruction (the phrase enclosed in parentheses).

How did the suggestion of an unlikely event change people’s judgment? Of the
41 students in the memory condition, only 4 remembered having seen a 13; 28
remembered having seen a B, and 9 did not remember it at all. In contrast, in the
memory and decision condition, 14 of the 34 students reported that they saw a 13,
18 thought that the symbol represented a B, and 2 failed to remember it.

Excluding the students who did not remember the critical stimulus, the pro-
portion who believed they had seen a 13 was significantly higher (z = 2.78, p << .01)
in the memory and decision condition (14/32 = 44%) than in the memory condition
(4/32 = 12%).

These findings support the mere-presentation thesis. The likelihood of perceiv-
ing a two-digit number rather than a letter (13 vs. B) increases when the presence
of a numeral is explicitly invoked via the possible response categories. As in a typi-
cal visual cognition study, the implicit choice in the memory condition was driven
by participants’ reasonable expectations that the somewhat ambiguous stimulus
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in the center of a series of letters is a letter as well: Here only 12% of participants
saw the unexpected stimulus. However, when the two responses were presented
side by side and participants had to choose explicitly between B and 13, almost
half decided in favor of the unlikely stimulus—unlikely in light of the context. In
other words, the request to consider two possible interpretations of an ambiguous
symbol suffices to boost the likelihood of the unlikely interpretation.

THE EFFECT OF MERE PRESENTATION IN A CLASSIC
DEMONSTRATION OF THE BASE-RATE NEGLECT

We designed the next demonstration (Study 2) to examine the robustness of the
results found in Study 1 in the context of category membership judgments—the
very context in which classic studies of base-rate neglect such as the engineer-lav-
yer study (Tversky & Kahneman, 1974) were conducted.

To be able to create naturalistic stimuli (Koehler, 1996), we conducted a pilot
study in which we asked 14 randomly chosen Technion students to complete a short
questionnaire (Figure 9.2). Students’ answers yielded 14 personality descriptions.

Respondents, students of industrial engineering and economics, saw photo-
copies of the completed (handwritten) questionnaires, excluding the first question
(ie., faculty), and we asked them to decide in which faculty each of the students
described was studying. We compared two response mode conditions in a between-
subject design. We asked participants in the open condition (n = 41) to write down the
name of the faculty they considered to be the right one. In the list condition (n = 43),

Faculty [major]

Favorite leisure activity

Favorite food

Travel abroad

Workplace # of hours per week

Hobbies

The prettiest building in the country

Important technological invention

Self-description

FIGURE 9.2 The self-description questionnaire used in Study 2.
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TABLE 9.1 Study 2: The Objective Statistics and Main Results. The
left-hand columns present the categories (Technion’s faculties), the
population statistics and the sample statistics. The right-hand columns
present the choice proportion and estimated base rates in the two
conditions (Open and List).

Objective data People’s judgments
Response Subj. base
Population Sample prop. rate

Faculty Freq. Prop. Freq. Prop. Open List Open List
Material eng, 152 0.02 0 0.00 0.01 0.02 0.02 0.02
Biology 218 0.02 1 0.07 0.02 0.03 0.03 0.04
Education 222 0.02 0 0.00 0.01 0.03 0.03 0.03
Mathematics 256 0.03 1 0.07 0.01 0.04 0.04 0.04
Food eng. 257 0.03 0 0.00 0.03 0.03 0.04 0.04
Chemistry 270 0.03 1 0.07 0.02 0.02 0.04 0.04
Agricultural eng, 289 0.03 1 0.07 0.03 0.04 0.04 0.04
Chemical eng. 341 0.04 0 0.00 0.02 0.04 0.04 0.04
Physics 354 0.04 0 0.00 0.04 0.04 0.04 0.04
Aerospace eng. 524 0.06 1 0.07 0.03 0.05 0.04 0.04
Medicine 534 0.06 0 0.00 0.01 0.05 0.07 0.06
Architecture 655 0.07 2 0.14 0.09 0.08 0.06 0.07
Computer science 733 0.08 0 0.00 0.16 0.11 0.10 0.10
Civil eng. 1008 0.11 2 0.14 0.07 0.07 0.08 0.07
Mechanical eng. 1081 0.11 1 0.07 0.16 0.13 0.10 0.09
Industrial eng. 1150 0.12 2 0.14 0.20 0.14 0.10 0.11
Electrical eng. 1406 0.15 2 0.14 0.10 0.09 0.13 0.12

we presented participants with a list of the Technion’s 17 faculties, and we asked them
to indicate their judgment by marking the faculty considered to be the right one.* We
told participants that their goul was to maximize the number of accurate responses. To
encourage accuracy, a bonus of 5 Shekels ($1.70) for each correct response was prom-
ised to a participant who would be chosen at random. After concluding their judg-
ments, all 84 participants received the same sheet on which we asked them to record
their estimates of the base rates (proportions) of the Technion’s 17 faculties.

How did the mere-presentation effect play out in this context previously shown
to be conducive to base-rate neglect? The first five columns in Table 9.1 present
the Technion’s 17 faculties, the number of students enrolled in each faculty (in the
relevant year), the proportion of students in each faculty from the total student
population, and the frequency and proportion of the sample (the 14 students who

% Notice that in this setting, the implications of the mere-presentation hypothesis is identical to
the list effect documented in Fischhoff, Slovic, and Lichtenstein (1978).
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completed the self-description questionnaire) in each faculty. The last four col-
umns present the main results: the proportion of the different responses (over the
14 descriptions) under the two experimental conditions and the average subjective
base rate, respectively.

To measure the effect of base rates on students’ responses, we transformed
each faculty membership judgment into a quantitative response by relating it to
the respective size of the faculty. For example, the response “biology” was coded
as 218, the number of students enrolled at the biology faculty. The average of these
numbers over the 14 responses was defined as the base-rate sensitivity (BRS) score.
For example, if 7 responses involve a faculty with 600 students, and the other 7
responses involve a faculty with 1,000 students, the BRS score is (7/14)(600) +
(7/14)(1,000) = 800. Thus, large BRS scores imply a tendency to sclect large, high
base-rate faculties. The average score was 859 in the open condition but merely
754 in the list condition. The difference between the two conditions was highly
significant, £(82) = 4.33, p << .0001.

A participant whose sensitivity to base rates could be described by the “prob-
ability matching” rule (see Birnbaum, 1983) was expected to have a BRS score in the
range of 791 to 811. Thus, the results demonstrate that the actual sensitivity to base
rates in the open condition exceeded that assuming a probability-matching strategy.
t(41) = 3.17, p << .003. In the list condition, in contrast, people’s sensitivity to base
rates was lower than one would expect under a probability-matching strategy, ¢(43) =
—2.4, p << .02. People’s higher sensitivity in the open condition paid off: They were
more accurate than students in the list condition, albeit that the difference in the
average frequencies of accurate responses—3.1 in the open condition and 2.6 in the
list condition—was only marginally significant, t(82) = 1.6, p = .11.

To examine whether participants may have rested their judgments ou subjective
base rates, which may not correspond exactly to the objective ones, we computed
two correlations for each person. The first is the correlation between the frequen-
cies of choices of the different faculties with the objective base rates. The second is
the correlation between the choice frequencies with the assessed subjective base
rates (i.e., the responses elicited in the second part of the study). The choice fre-
quencies of the majority of the participants in both conditions correlated more
strongly with the objective base rates than with the subjective ones. Across the two
conditions, the proportion of participants whose choice frequencies were better
predicted by the objective base rates (52/84) was significantly greater than .5 (sign
test, p <<.015).

The results of Study 2 demonstrate that explicitly presenting possible response
categories—Technion’s faculties—affected the (implicit) use of base rates. That is,
the mere-presentation effect is not restricted to the interpretation of ambiguous
visual stimuli. In a context in which the response categories were not explicitly pre-
sented but respondents themselves generated the category (faculty) most likely in
their view, judgments proved to be tuned to base rates. Indeed, the impact of base
rate was stronger than would be expected if participants had resorted to a probability-
matching response strategy. In contrast, the effect of base rates waned when all
17 response categories were laid out in front of people, and they had to judge which
was the most likely one. With such imposition of the categories, the effect of base
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rates was even smaller than expected assuming a probability-matching criterion.
Indeed, these data do not even rule out the possibility that under these circum-
stances, people arrived at their judgments by neglecting base rates altogether.

HOW THE MERE-PRESENTATION EFFECT
FOSTERS BAYESIAN REASONING

One interpretation of the results we obtained in Studies 1 and 2 suggests that the
presentation of possible responses (or response categories) has pernicious effects
on people’s inferences. On this view, base-rate information impacts open answers
appropriately, whereas the mere-presentation effect in “constrained” answers
compromises the role of base rates on people’s reasoning. According to a second
interpretation, however, the mere-presentation effect simply attenuates the impact
of base-rate information. Thus, in a situation in which people tend to overweight
base rates, the mere-presentation effect can also foster appropriate inferences. In
the final study (Study 3), we demonstrated this potential of the mere-presentation
effect. We made use of a traditional children’s riddle, which reads as follows:

Danny broke his leg. When he got to the hospital the surgeon said: “I cannot
operate on him. Ile is my son, although T am not his father.” How can that be
possible?

To appreciate how this riddle relates to the weighting of base-rate informa-
tion, note that the vast majority of surgeons (at least in Isracl at the time the
study was run) are male. This riddle was popular because many people failed
to sce that the obvious answer is “the surgeon is Danny’s mother.” Thus, the
difficulty of this riddle results from what can be described as a tendency to over-
weight base rates.”

A between-subject design included three experimental conditions and involved
71 industrial engineering students from the Technion. In the not-father condition,
we presented 25 participants with the riddle as we described previously. A total
of 16 participants in the not-mother condition read a version in which the words
“not his father” were replaced with the words “not his mother.” By comparing both
conditions, one can investigate whether the failure to solve the riddle is consis-
tent with the phenomenon of overweighting base rates. If so, one would expect a
higher rate of correct (reasonable) responses in the not-motlier condition than in
the not-father condition. Finally, we presented 31 participants in the p[probability]
(mother) condition with the standard riddle puzzle (as in the not-father condition),
but we modified the question. We replaced the original question, “How can that
be possible?,” with the request to “Please assess the probability that the surgeon is
Danny’s mother.”

5 Tt can also be described as an example of stereotypical thinking and/or the usage of the rep-
resentativeness heuristic. In this context, these terms have similar implications. See Beyth-
Marom and Fischhoff (1983); Locksley, Borgida, Brekke, and Hepburn (1980); Locksley,
Hepburn, and Ortiz (1982); and McCauley (1994).
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TABLE 9.2 Frequencies of the Correct and Incorrect Answers in Study 3.

Number of Incorrect

Condition Task participants  Correct answers answers
Control Explain how it can 24 7 17

be possible
Not mother Explain how it can 16 16 0

be possible
p(mother) Estimate the 31 25 (19 estimates of 6

probability that 100%, and 6

the surgeon is the estimates

boy’s mother between 75% and

99%)

How did the mere-presentation effect play out in this context that had previously
been shown? The main findings are presented in Table 9.2. Each single participant
(100%) in the not-mother condition arrived at the plausible explanation that the sur-
geon is the boy’s father. In contrast, in the not-father condition, merely 29% (7 out
of 24) of participants arrived at the explanation that the surgeon is the boy’s mother.
Other participants gave creative explanations such as “bad relationship between
father and son,” “stepfather,” “adopted child,” “close emotional feelings,” and “sperm
donation.” The difference in the proportions of insightful answers in the not-mother
and not-father conditions, respectively, was significant, #(38) = 6.08, p << .001.

In the p(mother) condition, 19 (61%) out of 31 participants assessed the
probability that the surgeon was the boy’s mother as 1; an additional 6 students
assessed the probability as greater than 0.75. Only 4 (12%) assessed the probability
to be below 0.5. In a conservative comparison of the not-father condition and the
p(mother) condition, we focused on the proportion of “Mother with certainty”
responses (i.e., p(mother) = 1). Again, the difference (between 61% to 29%) was
significant, ¢(53) = 2.45, p << .01

To conclude, this simple demonstration shows that the mere-presentation
effect can foster good reasoning by channeling people’s attention. When the most
reasonable answer happens to be the low base-rate category, the mere presentation
of this category (e.g., by asking participants to estimate its probability) suffices to
move the large majority of the participants toward it.

CONCLUSIONS

We conducted three simple studies that demonstrated the impact of merely men-
tioning response categories on the appreciation or lack thereof of base rates. The
mere-presentation effect can help to explain why research on intuitive judgments
under uncertainty and research on visual cognition arrived at opposite conclu-
sions: insensitivity to prior probabilities and near-optimal statistical inferences in
human perception and memory. When we asked our participants—vithout bring-
ing into play a rare category or event—what they remembered, saw, or thought
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they saw proved sensitive to base rates. This sensitivity, however, seemingly disap-
peared when the experimenter explicitly invoked unlikely categories by framing
the response categories accordingly.

More on the Psychology of the Mere-Presentation Effect

Objects continue to exist even when they are no longer visible. Becoming aware
of this empirical regularity has been hailed as one key step infants take in their
cognitive development. Based on observing his own children, Piaget (1936) con-
cluded that “object permanence” was typically achieved at 8 to 9 months of age
during the sensorimotor stage of cognitive development. Infants before this age—
who do not have a clear sense of objects persisting when out of sight—would not
grope for a teddy bear when suddenly the light went out. Of course, assuming
the permanence of objects is not always correct. Sometimes objects stop exist-
ing when they stop being visible. Object permanence, however, is an adaptive
assumption that renders navigating the world much simpler. Last, but not least,
object permanence can be seen as a manifestation of the infant’s (growing) sen-
sitivity to base rates.

Mortal humans who operate under the constraints of, for instance, limited
time, information, energy, and computational capacity need to make myriad adap-
tive and simplifying assumptions about the world. For instance, in responding to
a question or a problem, nobody can search and consider all possible options (e.g.,
response, response categories, or solutions), regardless of their a priori probability.
In fact, there may not even be an optimal point at which search for further options
ought to be stopped. If so, reasoners may decide to efficiently invest their resources
by searching and evaluating predominantly those responses and response categories
that are a priori likely. This reasonable assumption, however, can be suspended
through a speaker’s mere presentation of unlikely responses and response catego-
ries. To communicate is to claim someone’s attention and hence to imply that the
information communicated is relevant (Sperber & Wilson, 1986). Consequently,
the hearer is likely to interpret the mere presentation of an unlikely category or
event as a suggestion that the speaker considers it to be more relevant than may be
expected on the basis of its prior probability. If the speaker is cooperative and aims
to minimize the joint cognitive costs, he or she will not call on categories that are
utterly unlikely and thus irrelevant.

The mere-presentation effect is the logical consequence of a cooperative venture
called communication. Of course, the mere-presentation effect will not necessarily

result in reasonable inference. When the mere presentation of the complete set of

response categories is devoid of any information regarding their prior probabilities—
Study is an instance of such a scenario—the mere prescntatl()n can stand in the
way of good performance. Finally, the magnitude of the mere-presentation effect is
likely to be subject to factors such as experience. When people face the same choice
problem over and over again, they may quickly learn that the presentation of response
categories does not convey any extra and relevant information (see Betsch, Biel,
Eddelbiittel, & Mock, 1998; Fielder, Brinkmann, Betsch, & Wild, 2000; Yechiam,
Trev, & Barron, 2005).
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Base-Rate Neglect, Conversational Maxims, and Intuition

According to Kahneman (2003), the research that Tversky and Kahneman (1974
conducted was “guided by the idea that intuitive judgments occupy a position—
perhaps corresponding to evolutionary history—between the automatic opera-
tions of perception and the deliberate operations of reasoning” (Kahneman, 2003,
p- 450). In the terminology that permeates many of today’s discussions of how the
mind reasons, Kahneman (2003) located flawed statistical intuitions and the cog-
nitive machinery that drives them, that is, heuristics, in the first of two types of
cognitive processes, which Stanovich and West (2000) labeled System I and System
2. The operations of System 1 are typically characterized as fast, automatic, effort-
less, associative, and difficult to modify. In contrast, the operations of System 2 are
depicted as slower, serial, effortful, and deliberately controlled. System 2 is involved
in all voluntary actions—including overt expressions of the intuitive judgments that
originated in System 1. Consequently, erroneous intuitive judgment such as base-
rate neglect involves failures of both systems: System 1, which generated the mis-
step in the first place, and System 2, which failed to detect and correct it.

The utility of this and similar dichotomies has been hotly debated (e.g,, Gigeren-
zer & Regier, 1996; Sloman, 1996). Our goal was not to rehash this debate. Rather.
we believe that our few simple studies have produced a couple of interesting insights
beyond the System 1 versus System 2 dichotomy. First, whether or not people take
base rate into account is not merely the function of the cognitive system. It is also
a function of the social environment: here, the provision of responses and response
categories and the acceptance of specific social norms that guide communication.
Second, what appears as inconsistent behavior—sensitivity to base rates in the open
condition of Study 1 and little sensitivity in the list condition—can result from the
same underlying cognitive process. The inconsistency is shaped by the combination
of a response environment and a social environment that—unless told otherwise—
is assumed to be cooperative. Third, it follows that investigations of intuitive statis-
tical processes and their outcomes, may they be errors or correct responses, stand
to benefit from an analysis of the social environment in which people act (see also
Fiedler & Kareev, chap. 10, this volume). Last but not least, to the degree that
statistical intuitions are guided by the interaction of heuristics and social environ-
ments, intuitjons can be influenced by redesigning the latter (¢.g., suspending max-
ims of conversation or changing the framing of a response).
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