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Subjective integration of probabilistic information from experience

and description

Yaron Shlomi∗

Abstract

I report a new judgment task designed to investigate the subjective weights allotted to experience and description when

integrating information from the two sources. Subjects estimated the percentage of red balls in a bag containing red and

blue balls based on two samples from the bag. They experienced one sample by observing a sequence of draws and

received a description of the other sample in terms of summary statistics.

The results of two experiments show that judgments were more sensitive to the experienced sample compared to the

described one for most subjects, although others showed the opposite bias. The bias toward experience varied as a function

of the presentation order of the two samples in Experiment 1 and the presentation format of the description in Experiment

2.

The integration of description and experience exemplifies tasks that require integration of information obtained from

different sources and in different formats. Informed by the findings reported in this study, I identify some directions for

future research on human information integration.

Keywords: description vs. experience, information integration, subjective probability judgment, numerical presentation

format

1 Introduction

Human judgment and decision making can be guided by

two distinct sources of information, personal experience

or description. Experience refers to observing information

directly whereas description refers to information that has

been observed and abstracted by a source other than the

judge/decision maker. To exemplify the distinction, con-

sider the information guiding physicians: they obtain ex-

perience from interacting with patients whereas they ob-

tain description by reading professional literature.

Intuition suggests that humans integrate information

from the two sources in forming judgments and mak-

ing decisions (e.g., physicians integrate what they have

learned from description and experience in choosing a

treatment plan). Although such integration informs poten-

tially consequential decisions, very little is known about
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its quality and the psychological processes that underlie

it. The purpose of the current research was to assess the

influence (i.e., relative weights) that people allot to de-

scription versus experience. The research focus relates to

the description-experience gap (Barron, Leider & Stack,

2008; Hertwig, Barron, Erev & Weber, 2004). The theo-

retical framework (i.e., the notion of weighting) relates to

information integration in other contexts including subjec-

tive averaging (Anderson, 1968; Levin, 1975), belief up-

dating (Wallsten, 1972) and using advice (Yaniv & Klein-

berg, 2000).

The paper is organized as follows. Research pertinent

to integrating description and experience is reviewed in

the next section. I then report two experiments. In the

general discussion I summarize and interpret the findings

and discuss their implications for research on processing

description and experience.

1.1 Previous research on integrating de-

scription and experience

Following previous literature, experience and description

are defined as different methods of obtaining informa-

tion about a population of outcomes (e.g., Barron et al.,

2008; Hau, Pleskac, Kiefer, & Hertwig, 2008). Experi-

ence refers to information obtained from sampling indi-

vidual outcomes from the population. Description refers

to information obtained from a numerical summary of a

sample (i.e., 80% of the chips are red).
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The literature review is aimed at motivating four ques-

tions about the subjective weighting allotted to experience

and description. (1) Do people allot equal weights to de-

scription and experience, or do they systematically allot

more weight to one of these sources? (2) Does the alloca-

tion of the weights depend on the particular outcome asso-

ciated with each of the information sources (i.e., the infor-

mation assignment)? (3) Does the subjective allocation of

the weights depend on whether experience is obtained be-

fore versus after description (i.e., the source presentation

order)? (4) Do the weights depend on the presentation for-

mat of the description? The motivation for these questions

is reviewed in the next few paragraphs.

1.1.1 Equal versus unequal weighting

Evidence obtained by Newell and Rakow (2007) suggests

that people are more sensitive to experience than to de-

scription. They provided people with a description, and

then tested whether they were affected by experience con-

taining the same information. Specifically, they provided

subjects a description of a die with four black faces and

two white faces and then asked subjects to predict the out-

come of rolling the die (i.e., whether it would land on a

black or a white face). Subjects were told that the die was

fair and unbiased. The crucial manipulation was whether

or not subjects observed the outcome after each prediction;

i.e., whether or not they received experience.

Newell and Rakow (2007) found that subjects who ob-

served the outcomes made correct predictions (i.e., they

predicted the black face of the die) more often than those

who did not observe the outcomes. Clearly, subjects relied

on experienced information to revise their predictions.

Newell and Rakow’s (2007) results suggest that, when

observers are presented with both description and experi-

ence, they integrate information from the two sources, and

are more sensitive to experience than description. Experi-

ence, even when the information it provides is redundant

(i.e., it is identical to the description) yields more correct

predictions.

Evidence related to the distinction between description

and experience motivates a more specific expectation that

experience will be weighted more heavily than description

in the integrated output. This evidence is borrowed from

research on using advice (e.g., Yaniv & Kleinberg, 2000),

frequency versus probability formats (e.g., Gigerenzer &

Hoffrage, 1995) and product preferences given exposure

to trial versus ads (e.g., Hamilton & Thompson, 2007).

1.1.2 Information assignment

The information assignment refers to the association of the

two samples with the two sources. One assignment con-

sists of a description, A, and an experience, B, where A

and B are probabilistic outcomes. Another assignment,

obtained from reversing the first, consists of a description,

B, and an experience, A. Do the two assignments yield

similar responses?

Newell and Rakow (2007) did not counterbalance the

assignment of the information units to the two sources.

Subjects received a description of sample A and experi-

enced sample B. They did not receive the reverse assign-

ment. Thus, it is unknown whether the behavior observed

by Newell and Rakow should be attributed to processing

description versus experience or to processing particular

values of A and B. The generalizability of evidence from

other tasks involving information integration is unclear.

1.1.3 Source presentation order

Subjective integration is sensitive to the sequence of pre-

senting information from the two sources. In a relevant

study, Barron, Leider, and Stack (2008; Experiments 1,

2, and 3) asked subjects to make 100 risky choices be-

tween two outcome distributions. Subjects received out-

come information (experience) that was contingent on

each choice. In addition to experiencing the outcome dis-

tributions, subjects read a warning about a large but un-

likely loss associated with one of the distributions (i.e.,

subjects received a description). Crucially, one group

of subjects received the warning before making the first

choice, and a second group received it after making the

50th. Although the two groups had the same informa-

tion after the 50th trial (i.e., choice), their choices in trials

51–100 were not comparable. Specifically, subjects who

were warned before making the first choice were choosing

the risky option approximately 25% more often than those

who were warned after the 50th.

Additional evidence reported by Barron and colleagues

(2008; Experiment 4) indicates that the source presenta-

tion order depends on the operational definition of expe-

rience. In Experiments 1, 2, and 3, subjects made 100

choices between two outcome distributions. In contrast,

in the first 50 trials of Experiment 4 subjects merely ob-

served a sequence of monetary gains sampled from each

of the two distributions. One subject group obtained de-

scription (i.e., the warning) followed by experience; a sec-

ond subject group obtained the information in the reverse

sequence. Then, in trials 51–100, after they had obtained

information from both sources, subjects made a set of con-

sequential choices. There was no evidence that choices

were affected by the presentation sequence of the infor-

mation from the two sources.

In sum, the evidence presented by Barron and col-

leagues (2008) suggests that the effect of the presenta-

tion sequence on the attention allotted to description and

experience depends on their operational definition. Fur-

thermore, whereas Barron and colleagues implemented a
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choice task, I implement a judgment task. Thus, a clear

prediction about the effect of the source presentation se-

quence cannot be formulated.

1.1.4 Presentation format of the description

Descriptions of uncertainty can be presented in various

formats (e.g., percentages, relative frequencies, graphs).

However, the role of the presentation format on the alloca-

tion of weights in integrating description with experience

has not been investigated.

Previous research indicates that processing of uncer-

tainty depends on the format used to present the uncer-

tainty (e.g., Gottlieb, Weiss & Chapman, 2004; John-

son, Payne, & Bettman, 1988). Moreover, research on

Bayesian inference has led to claims that information pre-

sented in a relative frequency format leads to more accu-

rate judgments than that presented in percentage or prob-

ability formats (e.g., Gigerenzer & Hoffrage, 1995). Such

claims could be interpreted to imply that people are more

sensitive to description (i.e., they will allot more weight to

it) if it is presented as a relative frequency compared to a

percentage.

1.2 New methodology for investigating the

integration of description and experi-

ence

I constructed a judgment task that required subjects to in-

tegrate information from two samples to yield an estimate

of the corresponding population average. The two sam-

ples provided information about the composition of a bag

of red and blue chips (for a related design, see Phillips

& Edwards, 1966; Pitz, Dowling, & Reinhold, 1967). In

any one trial, subjects experienced a sample by observing

a sequence of sampled chips and received a description of

another sample in the form of a summary of its compo-

sition. After receiving the information in both samples,

subjects estimated the percentage of red chips in the bag

(i.e., the population parameter). Subjects were told that

the description was trustworthy, and that the two samples

associated with each bag consisted of the same number of

chips.

The task was designed such that each pair of samples

from a particular bag appeared in two experimental condi-

tions over the course of a session. In one condition, sample

A was experienced and sample B was described and in the

second condition, sample A was described and sample B

was experienced.

1.3 Overview of experiments and hypothe-

ses

The judgment task was implemented in two experiments.

The information assignment was manipulated in both ex-

periments. The presentation order of the two sources was

manipulated in Experiment 1, and the format of the de-

scription was manipulated in Experiment 2.

I summarize the predictions for the experiments as fol-

lows. (1) Experience will be weighted more heavily than

description. (2) It is unclear whether the weight allotted

to a particular information source depends on the outcome

assigned to that source (i.e., the information assignment).

(3) The effect of the presentation sequence on the weights

is unclear. (4) People will allot more weight to descrip-

tion (and less weight to experience) if it is presented as a

relative frequency compared to a percentage.

2 Experiment 1

The purpose of the experiment was to assess the weights

allotted to probabilistic information obtained from de-

scription and from experience. I examined whether the

integrator’s use of the information depended on the source

that provided it (i.e., the information assignment), and

whether the integration was sensitive to the presentation

order of the two sources.

2.1 Method

2.1.1 Subjects

One hundred sixty-two University of Maryland, College

Park undergraduate students participated for course credit.

In addition, they received a reward contingent on the ac-

curacy of their judgment (see below).

2.1.2 Stimuli

Two sets of bags were used in the experiment. Bags in

the “identical-percentage” set were associated with pairs

of samples that contained an identical percentage of red

chips. Bags in the “different-percentage” set were as-

sociated with pairs of samples that differed in the per-

centage of red chips. There were 10 and 18 bags in

the identical- and different-percentage sets, respectively.

All of the identical-percentage bags and 14 different-

percentage bags were used in the experiment. The remain-

ing four different-percentage bags were used for practice.

The sample size (i.e., the number of chips in the samples)

ranged over trials from 8 to 13 and was always the same

for a pair of samples in a given trial. The sample and pop-

ulation percentages of red chips ranged from 14% to 86%

(see Appendix A).
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2.1.3 Procedure

Subjects were presented with instruction screens. The rel-

evant instruction screens are displayed in Appendix B. The

instructions were followed by one trial with each of the

practice bags. Subjects typed their responses, and were

then prompted to ask the experimenter for clarifications

about the task. The responses obtained on the practice tri-

als were excluded from the data analyses. After this, sub-

jects completed two trials with each of the experimental

bags for a total of 52 trials (i.e., 4 + 2 · 24).

The practice trials and experimental trials were identi-

cal in design. Subjects initiated each trial by clicking a

button. Each trial consisted of three parts. First, subjects

clicked a button to draw one chip from one sample, and

continued clicking the button until they had viewed each

of the chips in that sample. The chip appeared on the dis-

play 500 ms after each click, and remained visible until

the next button click. Second, subjects clicked a button to

receive the description of the second sample. The descrip-

tion consisted of a picture of “Mr. Rick” (i.e., the source of

the description), the number of chips that he sampled, and

the percentage of red chips he observed. This information

remained visible until the subject’s next click. Third, sub-

jects typed their estimate of the percentage of red chips

in the bag. The experiment was programmed so that only

integers in the [1, 99] interval were accepted.

Subjects were randomly allocated to two experimental

conditions. One group of subjects (n = 82) obtained infor-

mation from experience and then from description (i.e.,

Experience-1st). A second group (n = 80) obtained in-

formation on each trial from description and then expe-

rience (i.e., Experience-2nd). Two bag presentation se-

quences were counterbalanced across subjects. The se-

quences were arranged so that the first and second presen-

tation of each bag occurred in the first and second block

of 24 consecutive experimental trials, respectively. The

presentation of bags in the same- and different-percentage

sets was intermixed within each block.1

The two blocks differed from each other in the informa-

tion assignment of each of the different-percentage bags.

In one block, the extreme sample associated with each bag

was experienced and the moderate sample associated with

each bag was described (e.g., PE = 80% and PD = 60%,

where PE and PD correspond to the experienced and de-

scribed samples). In the second block, this assignment

was reversed. The order of the two blocks was counterbal-

anced across subjects.

The computer scored the accuracy of the subject’s re-

1The same-percentage bags shown in Appendix A were included in

the design for completeness but do not contribute to the analyses. Thus,

they will not be mentioned further.

sponse on each trial using the following rule, s = 100[1−
(R − R∗)2], where R and R∗ correspond to the observed

response and the mean of the two samples, respectively.

At the end of the subject’s session, the computer computed

the subject’s average score from the scores associated with

the 48 experimental trials. The average score is bounded in

[0, 100]; the value of s determined the probability that the

subject earned a reward (i.e., a commuter’s mug). Since

subjects did not receive any feedback in the course of the

experiment, the reward could not affect the data analyses

and is not considered further.

2.2 Results

I computed the weight allotted to experience (w) for each

item using R = wE + (1 − w)D, where R is the sub-

ject’s response, and E and D are the experienced and de-

scribed percentages (for a similar computation, see Soll

& Mannes, 2011). The terms are rearranged to obtain

w = (R −D)/(E −D). Responding with the described

percentage, the average, or the experienced proportion

yields w = 0, .5, and 1, respectively.

The weights indicated more sensitivity to experience

than description. The average weight (M = .60, SE =

.02) was significantly greater than .5, t(161) = 5.91, p <

.001. Greater sensitivity to experience was observed in

the Experience-2nd sequence (M = .63, SE = .02) com-

pared to the Experience-1st sequence (M = .56, SE = .02).

Deviations toward experience were greater when the ex-

perienced sample was moderate (M = .61, SE = .02) than

when it was extreme (M = .59, SE = .02). The presenta-

tion sequence yielded a significant effect, F(1,160) = 4.74,

p < .05. The effect of assignment (of extreme/moderate to

experience/description) was almost significant, F(1, 160)

= 3.65, p = .06, and the interaction of assignment with the

presentation sequence was not significant, F < 1.

Inspection of the data indicated that on average, only

79% (i.e., 22 out of 28) of the subjects’ judgments were

bracketed by the two sample proportions. Stated differ-

ently, 21% of the judgments were outside the interval

bounded by the sample proportions. This finding is diffi-

cult to interpret in the context of the assumption that sub-

jects allocate their attention between the two sources.

In a follow up analysis I focused only on the responses

inside the bracket. The average weight of the responses

within the bracket (M = .55, SE = .01) was significantly

greater than .5, t(161) = 4.56, p < .001. Thus, the general

pattern of the deviations toward experience is not merely

the product of responding outside the bracket. The weights

were not significantly affected by order, assignment, and

the order by assignment interaction, all Fs < 1.
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2.2.1 Individual differences2

The average weight of most of the subjects (66%) tended

toward experience (i.e., w > .5). To examine whether the

average weight of each subject was significantly differ-

ent from .5, I computed, for each subject, a Wilcoxon test

(used because of long tails on the distributions of weights)

and its associated p value (one-tailed), and asked whether

the number of significant results (p <. 05) in each direction

exceeded the number expected by chance.

Sixty-five out of 162 subjects had a statistically signif-

icant deviation toward experience. This is significantly

more than the expected 8.1 (0.05·162). This is signifi-

cantly more, approximately p < .001 by a one-tailed bi-

nomial test. A significant bias toward description was ob-

served for 19 subjects. This result is also significant at p <

.001. A similar pattern was observed within each presen-

tation sequence.

The individual difference analysis yielded a statistically

significant asymmetry for half of the subjects. The major-

ity of these subjects give more weight to experience, but

some give more weight to description. No reliable bias

was found for the other half of the subjects.

2.3 Discussion

Experiment 1 assessed the allocation of weights in the sub-

jective integration of description- and experience-based

probabilistic outcomes.

The weights indicated more sensitivity to experience

than description for most subjects. That the weights are

sensitive to the presentation sequence (i.e., whether expe-

rience precedes description or follows it) is open to mul-

tiple interpretations. Presumably, the integration involves

translating frequencies to percentages and/or percentages

to frequencies. The presentation sequence might prime

the judges’ choices of a particular translation (for similar

reasoning, see Hogarth & Einhorn, 1992).

3 Experiment 2

Experiment 2 served two purposes. One was to examine

whether the allocation of the weights observed in Exper-

iment 1 was the consequence of the presentation format

of the description, namely, presentation as a percentage.

Thus, I tested whether the subjective weights vary as a

function of the percentage format (as used in Experiment

1) versus the relative frequency format. Claims about the

role of format in Bayesian inference (e.g., Cosmides &

Tooby, 1996; Gigerenzer & Hoffrage, 1995) suggest the

frequency format would lead to more balanced allocation

2Analysis of the individual differences was requested by the Editor.

of weights than the percentage format. The second pur-

pose of the experiment was to explore whether the alloca-

tion of the weights is related to the perceived trustworthi-

ness of the source of the description.

3.1 Method

3.1.1 Subjects

One hundred and one undergraduate students participated

in return for course credit.

3.1.2 Stimuli

The stimuli differed from those of Experiment 1 in four

ways. (1) There were eight practice and sixteen experi-

mental bags. (2) The two samples associated with each

bag always consisted of unequal but categorically simi-

lar proportions (i.e., both samples had the same majority

color). (3) The samples always consisted of 13 chips. (4)

The sample and population percentages ranged from 0 to

100 and from 4% to 96%, respectively (see Appendix C).

3.1.3 Design

The description format, percentage or frequency, was ma-

nipulated between-subjects. The presentation sequence

was not manipulated; only the Experience-2nd sequence

(description then experience, the sequence yielding a

greater weight of experience relative to description) was

used. Other details of the design were similar to those of

Experiment 1.

3.1.4 Procedure

After receiving instructions, subjects completed eight

practice trials and 32 experimental trials (i.e., there were

two replications of each experimental bag). The responses

obtained on these practice trials were excluded from the

data analyses and will not be mentioned further. After

the practice trials, subjects were prompted to ask the ex-

perimenter for clarifications about the task, and continued

to the experimental trials. The familiarization and experi-

mental trials were identical in design.

Each trial consisted of three parts (as in Experiment 1).

Subjects clicked a button to receive the description of one

sample. The description consisted of the following text,

“Mr. Rick sampled 13 chips. x of the chips in Mr. Rick’s

sample were red.” Depending on the condition x was ei-

ther a percentage (e.g., 62%) or number (e.g., 8). The de-

scription was displayed for 2500 ms.

Subjects clicked a button to obtain experience (i.e., to

start drawing the chips) in the second sample. Each chip

was displayed for 1000 ms, and the inter-chip-interval was

2000 ms.
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Subjects provided their estimates with a slider anchored

“0% Red” on the left end, “50% Red” in the middle, and

“100% Red” on the right end. Thus, unlike Experiment 1,

subjects were not restricted to the [1, 99] interval and they

were not required to type a numerical response.

After completing the last trial, subjects judged the fol-

lowing statement, “I trusted Mr. Rick to provide reliable

information about the bag of chips.” Subjects responded

by marking a 5-point scale labeled with “Completely

disagree”, “Somewhat disagree”, “Neutral”, “Somewhat

agree” and “Completely agree”.

3.2 Results

As in Experiment 1, the weights (w’s) indicated more sen-

sitivity to experience than description. Specifically, the av-

erage weight (M = .63, SE = .03) was significantly greater

than .5, t(100) = 4.7, p < .001. Subjects who were pre-

sented with description in the percentage format placed

more weight on experience (M = .70, SE = .04) than those

presented with the relative frequency format (M = .56, SE

= .04). The weights when experience was moderate and

extreme were .66 (SE = .05) and .60 (SE = .06) respec-

tively. Format (percentage vs. frequency) yielded a signif-

icant effect on w, F(1, 99) = 7.07, p < .01. Assignment and

the assignment by format interaction were not significant,

ps > .1.

On average, only 64% (10 out of 16) of the responses

were bracketed by the two sample proportions. This per-

centage is lower than the 79% observed in Experiment 1.

As in Experiment 1, the weights (M = .55, SE = .01)

of the responses inside the bracket deviated toward expe-

rience, t(100) = 4.2, p < .001. Greater weights (i.e., in the

direction of experience) were observed in the percentage

format (M = .60, SE = .02) than in the relative frequency

format (M = .53, SE = .02) and when experience was ex-

treme (M = .63, SE = .02) versus moderate (M = .49, SE

= .02). The effects of information assignment and format

were significant, F(1, 99) = 39.44, p < .001, and F(1, 99) =

6.45, p < .05, respectively. The interaction of assignment

and format was not significant, F(1, 99) = 1.41, p = .24.

3.2.1 Individual differences

Most (66 out of 101) subjects had an average weight that

tended toward experience (i.e., w > .5). Following the

procedure in Experiment 1, I found that 35 subjects (out

of 101) had a statistically significant bias (p < .05 by a

Wilcoxon test, as in Experiment 1) toward experience,

which exceeds the expected number of 5.05 at p < .001

by a one-tailed binomial test. Nine subjects showed a bias

toward description, which is not quite significantly greater

than 5.05 (p = .066), but not much lower as a proportion

than the 19 cases in Experiment 1 (9% vs. 12%), which

had a larger sample and used both sequences.

3.2.2 Perceived reliability of the description

After completing the integration task, subjects judged

the assertion that Mr. Rick provided reliable information

about the bag of chips. Subjects responded by rating

whether they completely disagreed, somewhat disagreed,

were neutral, somewhat agreed, or completely agreed with

the statement. For analyses purpose, the subjects’ ratings

were coded on a scale from −2 (complete disagreement)

through 0 (neutral) to +2 (complete agreement).

The trust ratings were related to the observed judg-

ments. Specifically, the weights were negatively related to

the trust ratings (Spearman’s r = −.50, p < .001). In other

words, subjects’ reliance on experience was inversely re-

lated to their trust in Mr. Rick.

Mr. Rick was perceived as more trustworthy when he

presented the sample outcome as a frequency rather than

a percentage. The mean (median) trust ratings in the per-

centage and fraction formats were .4 (1.0) and 1.2 (1.0),

respectively. The difference between the ratings in the

two formats was significant by a Mann-Whitney U test,

p < .05.

3.3 Discussion

The judgments again predominantly deviated in the direc-

tion of the experienced sample. The weights were sensi-

tive to the description format. Ratings of Mr. Rick’s trust-

worthiness were affected by the description format: his

descriptions, conveyed in the frequency format were per-

ceived as more reliable than the same descriptions in the

percentage format. Ratings of Mr. Rick as more trustwor-

thy were related to lower weight than ratings of him as less

trustworthy.

The effect of the presentation format on both the

weights and the trust ratings suggests that the frequency

format is better than the percentage format for conveying

description. Processing frequencies may be more similar,

or perhaps identical, with processing experienced infor-

mation compared to processing percentages (Gottlieb et

al., 2007). Thus, the advantage of the frequency format is

attributed to the similarity (compatibility) of the processes

that operate on description and on experience. Processing

compatibility, in turn, might be tied to processing fluency;

if so, subjects may judge the trustworthiness of Mr. Rick

by assessing how fluently they process information that he

provides (Werth & Strack, 2003).
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4 General discussion

This research investigated judgments informed by inte-

grating description- and experienced-based probabilistic

outcomes. Judgments were biased in the direction of the

experienced outcome. There was some evidence that the

judgments were affected by the distribution of the infor-

mation across the sources; i.e., whether they were in-

formed by an extreme experience and moderate descrip-

tion or by the opposite assignment (Experiment 1). The

weights varied as a function of the source presentation se-

quence (Experiment 1, more attention to experience when

it came second) and the numerical format of the descrip-

tion (Experiment 2, more attention to description when it

was presented as a frequency).

The weighted average operation is one conceptualiza-

tion of the subjective aggregation of information from de-

scription and experience. Several subjective differences

between the two sources might determine their process-

ing weights. Such dimensions include precision (e.g., Du

& Budescu, 2005), concreteness (Hamilton & Thompson,

2007), the effort/fidelity involved in coding information

from different formats (e.g., Johnson, Payne, & Bettman,

1988), and credibility (Yaniv & Kleinberger, 2000). Pre-

sumably, the integration process allots more weight to the

source associated with higher values on these dimensions

and less weight to the source associated with lower values.

The judgments occasionally fell outside the interval

bounded by the described and experienced outcomes,

leading to weights outside the 0-1 interval. This finding

indicates that the weighted average principle is probably

inadequate to describe the process underlying these re-

sponses.

Subjects might assume that the two estimates might not

always bracket the true proportion. Thus, responses out-

side the bracket might reflect attempt to guess when that

might happen (Soll & Mannes, 2011). This guessing strat-

egy is distinct from the weighted average strategy.

The average response of most of the subjects indicates

more reliance on experience compared to description. A

more rigorous analysis examined the statistical reliability

of the asymmetry in the subjects’ weights. More sub-

jects were associated with a reliable bias toward experi-

ence than toward description, although some were biased

toward description. In addition, a sizable group of subjects

showed no evidence of a reliable asymmetry.

Future research is necessary to elucidate which strate-

gies subjects use to represent and weight the information,

and how strategy choice is affected by the task-related

variables (e.g., presentation sequence). Identifying the

factors that subjects use to assign the weights is also im-

portant.
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Appendix A: Stimuli in Experiment 1

Sample % red chips

Bag type Bag Sample n Sample 1 Sample 2
Bench-

marka

Experimental trials

Identicalb 1 7 14 14 14

2 7 43 43 43

3 7 57 57 57

4 7 86 86 86

5 9 11 11 11

6 9 89 89 89

7 11 9 9 9

8 11 91 91 91

9 13 8 8 8

10 13 92 92 92

Differentc 11 7 14 57 36

12 7 86 43 65

13 9 22 33 28

14 9 78 67 73

15 9 33 56 45

16 9 67 44 56

17 11 18 36 27

18 11 82 64 73

19 11 27 64 46

20 11 73 36 55

21 13 15 46 31

22 13 85 54 70

23 13 31 62 47

24 13 69 38 54

Practice trials

Differentc P1 6 17 33 25

P2 6 83 50 67

P3 14 21 64 43

P4 14 79 43 61

a Expected estimate of red chips in the bag (%).
b Identical-percentage bags.
c Different- percentage bags.
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Appendix B: General instructions

Welcome to this experiment.

The purpose of this experiment is to investigate how

people combine information from two sources.

In the experiment, you will be presented with a set of

bags that contain red and blue chips. You will receive in-

formation about each bag from two sources. Your task is

to estimate the proportion of red chips in each bag.

In the following screens, you will receive specific infor-

mation about the experiment. The two sources of infor-

mation about each bag will be introduced to you, and you

will receive specific instructions on your task.

Instructions about experience

Sources of information about each bag of chips

You will obtain some information about each bag by draw-

ing a number of chips from it. The computer will deter-

mine how many chips you will draw from each bag.

You will click the button to draw one chip. After ob-

serving whether the chip is red, you will need to click the

button to draw another chip. The computer will return the

chip to the bag after each draw.

You will repeat the process of clicking to draw a chip

and observing the chip’s color a number of times. Again,

the number of chips you will observe is determined by the

computer.

Instructions about description

Sources of information about each bag of chips

Mr. Rick will also provide you with information about

each bag of chips.

He drew chips from each bag. He will tell you how

many chips he drew from each bag, and the proportion of

red chips that he saw.

You can assume that Mr. Rick provides reliable infor-

mation.

Additional instructions

The computer will decide whether you draw the chips

first and then receive Mr. Rick’s information, or whether

you receive Mr. Rick’s information first and then draw the

chips.

You will be inspecting many bags in this experiment.

All of the bags contain 500 chips, but they differ in the

proportion of red and blue chips. You should assume that

the bags contain only red and blue chips, and that each bag

has at least one red chip and at least one blue chip.

Appendix C: Stimuli in Experiment 2

Sample % red chips

Bag Sample 1 Sample 2
Benchmark

estimatea (%)

Experimental trials

1 0 23 12

2 100 77 88

3 8 15 12

4 92 85 88

5 0 38 19

6 100 62 81

7 8 31 19

8 92 69 81

9 15 38 27

10 85 62 73

11 8 46 27

12 92 54 73

13 23 46 35

14 77 54 65

15 31 38 35

16 69 62 65

Practice trials

P1 0 8 4

P2 100 92 96

P3 23 15 19

P4 77 85 81

P5 23 31 27

P6 77 69 73

P7 38 46 42

P8 62 54 58

a Expected estimate of red chips in the bag

(%). Note. Only different-percentage bags

were used in this experiment. For all of the

bags, n=13.
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