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ABSTRACT 

Confidence in a belief is a feeling about the 

probability of the correctness of the belief. Research 

has shown that subjects tend to be overconfident in the 

correctness of their beliefs when that confidence is 

measured against the actual probability of the belief 

being correct. Further research has indicated the 

importance of the amount, relevance, and source of 

background information on the degree of confidence 

expressed in a belief. Phillips and Wright (1977) have 

proposed a three stage model for how confidence in a 

belief is evaluated and transformed into a confidence 

response. This research examined how the amount and 

relevance of information pertaining to a belief 

influenced the subject's confidence in the belief, and 

the plausibility of the Phillips and Wright confidence 

response model. Subjects were presented information 

about a hypothetical individual and were asked to 

indicate true or false that the profiled individual was 

from a particular occupation group, and their 

confidence in their true/false response. Profile 
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information varied from high to low relevance for the 

occupation decision, and in the amount of information 

presented. Subject response times were measured, once 

the profile had been read and removed, from the 

presentation of the occupation statement to the 

subjects true/false response. Subjects indicated 

greatest confidence when the maximum amount of highly 

relevant information was presented. Further, 

information relevance alone produced a significant 

change in confidence, while the amount of information 

did not. The prediction of the Phillips and Wright 

model of greatest response times with subject 

expressions of moderate confidence was not supported. 

Instead, subjects responded most quickly when most 

confident and slowest when least confident. 

Informa~ion relevance was negatively related to 

response time while the amount of information was 

positively related to response time. 
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Introduction 

A person's confidence in a belief is a feeling 

about the likelihood that the belief is true. The 

content of a belief may be evaluated as being correct 

or incorrect depending on its correspondence with what 

is true about the world. For the holder of a belief, 

however, confirmatory evidence for a belief is not 

always available. In those circumstances in which the 

belief holder is uncertain about the correctness of a 

belief, that person will usually report having some 

varying degree of confidence in the belief. Confidence 

in a belief can be thought of as ranging from certain 

that the belief is correct to some degree of 

uncertainty that the belief is correct. For example, a 

person may be fully confident of the name of the 

capital of the state in which he/she resides, fairly 

confident of the name of the capital of a neighboring 

state, and not at all confident of the name of the 

capital of any of the remaining 48 states. 

Confidence in beliefs is important because one's 

confidence in a belief constrains confidence in the 

outcome of processes which rely on the belief. 
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Decisions made, based on uncertain beliefs, may be 

relied on to the extent that the decision maker is 

confident about the correctness of the beliefs. 

Hosseini and Ferrell (1982) argue that this uncertainty 

"sets limits on one's capacity to make good decisions." 

They further argue that uncertainty in beliefs guides 

the allocation of effort in learning, choosing what 

tasks to attempt, and what factual knowledge to 

believe. 

In education, asking students for confidence 

ratings in their responses has been seen as a means of 

increasing the ability to assess what students know 

(Rippey, 1968, 1970; Shuford & Brown, 1975). In most 

testing situations, it is assumed that the answer a 

student gives is one the student is fully confident is 

correct. Confidence testing, however, allows the 

student to indicate a varying degree of confidence in 

the correctness of a number of potential responses. 

Advocates of confidence testing argue that allowing the 

student to indicate a varying degree of confidence in a 

number of potential responses allows the student to 

indicate more about what he or she knows. 

An unfortunate characteristic of research and 

reviews on confidence in beliefs is a lack of theories 

proposed outlining factors which influence confidence 



responding or the processes involved in producing a 

confidence response. Lichtenstein, Fischhoff, and 

Phillips (1982) discussed this lack of theoretically 

derived research in their review. According to them 
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" ... a striking aspect of much of the literature 

reviewed here is its 'dust-bowl empiricism.' 

Psychological theory is often absent, either as 

motivation for the research or as an explanation of the 

results," (p.333). previously, Pitz (1977) expressed 

this same concern about the field of decision making 

research as a whole. pitz argues that this is 

attributable to the historical background of decision 

theory. Decision theory began as an attempt to build 

prescriptive models for characterizing decision 

situations. Further, these attempts have their origin 

in economics and statistics which do not have the goal 

of relating decision theory to psychological 

constructs. 

Research on Confidence in Beliefs 

Basic research on confidence in beliefs concerns 

the accuracy of confidence e~timates and what factors 
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influence the degree of reported confidence. 

Confidence in a belief can be thought of as being 

accurate to the extent that beliefs a person has more 

confidence in are more likely to be correct, while 

beliefs the person has less confidence in are less 

likely to be correct. Calibration is the term commonly 

used to describe the accuracy of a person's confidence. 

Good calibration is important for a person to know 

which beliefs can be used to make correct judgments. 

Other research examines what factors influence degree 

of confidence in beliefs. This research focuses on 

what characteristics of information related to a belief 

will produce changes in confidence in the belief. 

For the purposes of this research, discussion of 

confidence in beliefs will be limited to beliefs about 

factual information. Previous research and literature 

reviews have treated research on various types of 

confidence estimates as equivalent (cf. Lichtenstein, 

Fischhoff, & phillips, 1982). These include confidence 

in the ability to perform a task (e.g. Brainthwaite, 

1974), confidence in the ability to retrieve 

information from memory (e.g. Gruneberg, Monks, & 

Sykes, 1977), and confidence in the prediction of the 

future occurrence of events (e.g. Lichtenstein, 

Fischhoff, & Phillips, 1982). There is at least 
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intuitive evidence, however, for considering different 

confidence estimates differently (Goldman, 1986). The 

equivalence of different confidence estimates would 

need to be established before they can be discussed as 

such. 

Calibration Research 

Calibration research on confidence in beliefs has 

been concerned with how accurate are these feelings of 

confidence. In calibration research, a person is 

typically asked to provide an answer to a general 

information question and an estimate as to how likely 

it is that the answer is correct. This estimate of 

confidence in the response is considered a subjective 

probability estimate. Calibration research assumes 

that a subjective probability estimate is an estimate 

about the probability that the subject's answer is 

correct and can be evaluated as a probability according 

to probability theory (Savage, 1972; Chesley, 1975). 

Complete reviews of calibration research have been 

published by Lichtenstein, Fischhoff, & Phillips, 1982 

and Wallsten & Budescu, 1983. 

A subject's calibration is usually evaluated by 

calculating a calibration score, or by plotting a 
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calibration curve. A calibration score is an averaged 

aggregation of differences between the subject's 

probability estimates of a belief being correct from 

the actual probability of the belief being correct. 

Calibration scores allow a subject's performance over a 

number of items to be summarized by a single score. A 

calibration curve is produced by plotting the actual 

proportion of correct responses for each of the 

subject's different confidence responses. A perfectly 

calibrated subject will produce a line with its 

Y-intercept through the chance probability level and 

traveling through the upper right corner of the graph. 

A curve lying below this line is said to indicate that 

a subject is overconfident, while a curve lying above 

this line indicates an underconfident subject. 

Adams and Adams (1961) are the among the earliest 

advocates of using calibration scores for assessing the 

accuracy of confidence in beliefs. They refer to 

calibration in this context as a measure of "realism" 

of confidence judgments. They measured the calibration 

of confidence estimates of two subjects and found a 

clinical psychologist to be better calibrated than a 

hospitalized schizophrenic who was highly 

overconfident. 
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A robust finding in calibration research is that 

subjects are generally overconfident. Hazard and 

Peterson (1973) found a pervasive overconfidence in 

subjective probability estimates using 40 armed forces 

personnel responding to 50 general information items. 

Phillips and Wright (1977) repeated the experiment 

using the same test items with university 

undergraduates and found the same overconfidence. This 

finding of overconfidence has since been replicated by 

other researchers (Fischhoff, Slovic, & Lichtenstein, 

1977; Koriat, Lichtenstein, & Fischhoff, 1980; 

Lichtenstein & Fischhoff 1977; and Nickerson & 

McGoldrick, 1965). Additionally, calibration varies 

with question difficulty. Lichtenstein and Fischhoff 

(1977) assumed that question difficulty was a measure 

of subject knowledge and found that poorest calibration 

was demonstrated by those subjects with the least 

knowledge. The least knowledgeable subjects were 

reported as overconfident, while calibration improved 

for more knowledgeable subjects. Lichtenstein and 

Fischhoff report their most knowledgeable subjects were 

underconfident in their confidence in their beliefs. 

A number of subject variables have been examined 

for their influence on calibration. In addition to the 

subject's knowledge reported above, Lichtenstein and 
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Fischhoff looked at expertise and intelligence for 

their influence on calibration. Neither variable was 

found to covary with calibration (Lichtenstein & 

Fischhoff, 1977). Sieber (1974) attempted to vary 

subject motivc.tion toward providing accurate confidence 

estimates by telling one group the test was for credit 

and the other group that it was a practice test. 

Sieber found that subjects exhibited greater 

overconfidence when they were instructed the test was 

for credit as opposed to those subjects instructed they 

were taking a practice test. 

Phillips and Wright conducted two studies to 

examine cultural differences in probabilistic thinking 

(Phillips & Wright, 1977; and Wright, Phillips, 

Whalley, Choo, Ng, Tam, & Wisudha, 1978). The fi rst 

study used various measures requesting probability 

estimates from Chinese and British undergraduates. The 

second study used the same tasks with British, Chinese, 

Indonesian, and Malaysian undergraduates. Of interest 

here is the Phillips and Wright probability Assessment 

Questionnaire which presented two alternative forced 

choice factual knowledge questions and from which 

calibration scores were calculated. Both studies 

revealed overconfidence in estimates by all groups. 

More importantly, all of the Oriental groups produced 
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essentially flat calibration curves. In other words, 

indications of increased confidence in a response by 

Oriental subjects was not accompanied by an increase in 

the proportion of correct responses. From these 

results, and the results of other tasks, Wright et ale 

conclude that probability estimates are used more 

frequently by Occidental subjects resulting in their 

greater accuracy. 

Various studies have examined the effect of 

training to improve calibration. The greatest 

difficulty faced by training studies has been in 

devising a training program. First, fixing a degree of 

confidence seems to be a process largely beyond the 

subject's control. Koriat, Lichtenstein, and Fischhoff 

(1980) note that training is commonly aimed at 

influencing subjects to adjust confidence responses and 

not their actual degree of confidence. Second, 

calibration can only be determined after the fact. 

This combination of factors has led to studies which 

rely on providing subjects feedback on their current 

level of calibration and encouraging more careful 

confidence responding. 

Training studies to improve calibration have been 

successful in reducing overconfidence, despite the 

difficulty of devising training programs. Adams 



20 
(1957), for example, flashed words for a brief period 

on a screen and asked his undergraduate subjects how 

certain they were they knew what the word was. Adams 

was able to improve his subjects' confidence estimates 

by providing them feedback on their performance and 

encouraging more careful confidence responding. 

Lichtenstein and Fischhoff (1980) ran two sets of 

subjects through a varying number of training sessions 

following 6 pretest sessions and followed by 6 post

test sessions. Training, again, consisted of an 

explanation of the focus of the study and feedback on 

calibration scores after each training session. The 

mean improvement, calculated from the Lichtenstein and 

Fischhoff data, was approximately three standard 

deviations. They found all improvement in calibration 

scores came after the first training session. No 

significant change in calibration scores followed the 

remaining training sessions. 

Koriat, Lichtenstein, and Fischhoff (1980) 

attempted to distinguish if miscalibration was due to 

the processing of information to produce a level of 

confidence, or in translating that feeling of 

confidence into a response. Koriat et al. had subjects 

list supporting and contradictory evidence, and provide 

confidence estimates for their choices on a forced 
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choice general knowledge test. Their subjects found it 

easier to list evidence supporting their choice than to 

list contradictory evidence. They also found that 

requesting subjects to list supporting and 

contradictory evidence improved calibration scores. 

Further, they found subjects' calibration scores 

improved the most when subjects were restricted to 

listing contradictory evidence. They conclude that 

miscalibration is the result of biases in processing 

the information that produces a feeling of confidence. 

Koriat et al. argue that the prevalent research finding 

of overconfidence is due to the subject's bias toward 

reviewing supporting evidence to the exclusion of 

contradictory evidence. They further conclude that 

training programs, to date, have improved calibration 

by having subjects adjust their confidence responses 

and not in overcoming biases in reviewing evidence to 

produce a feeling of confidence. 

Firm conclusions about confidence in beliefs are 

difficult to make from the calibration literature. 

First, the accuracy of confidence in beliefs cannot be 

evaluated in any absolute sense by a calibration score, 

because it is not clear that confidence in a belief is 

properly evaluated as a probability. This limits the 

conclusions that can be drawn from a calibration score 
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to relative statements about comparisons between groups 

or subjects as they relate to the probability of an 

item being correct. Second, procedural variations 

across studies are limited. Research has thus far 

focused on a small number of independent variables 

presumed to influence calibration. Finally, a more 

clear delineation of different types of confidence 

estimates by subjects would seem necessary before more 

systematic investigations can begin. Research on a 

number of different types of confidence estimates and 

subjective probability estimates have routinely been 

discussed as synonymous (e.g. Lichtenstein, Fischhoff, 

& Phillips, 1982). 

Ferrell has argued that the covariation of 

calibration with question difficulty is an artifact of 

measurement (Ferrell & McGoey, 1980). Ferrell has 

suggested that this is due to a failure of subjects to 

adjust response cutoffs to account for changes in 

question difficulty. The subject would have to know 

the difficulty of questions before taking a test in 

order to adjust response cutoffs and improve 

calibration. Ferrell has instead proposed that the 

accuracy of confidence estimates is best modeled as a 

signal detection task, and measured by a signal 

detection measure of sensitivity. In two studies, 
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Ferrell has demonstrated the use of an area under the 

curve measure for assessing calibration, and its 

freedom from covariation with question difficulty 

(Deshler, Ferrell, & Rass, 1978; Hosseini & Ferrell, 

1982). 

There appears to be no variation of calibration 

with subject variables such as intelligence and 

expertise. Cross-cultural variations in calibration 

suggest that indicating degree of confidence in beliefs 

is more customary in some cultures than others. 

Further, providing subjects feedback on their 

performance and encouraging more accurate confidence 

responding improves calibration. Finally, research by 

Roriat et al. (1980) indicates that poor calibration 

may be due, in part, to subjects over-attending to 

information in support of their belief and ignoring 

contradictory evidence. 

Factors Influencing Degree of Confidence 

Factors influencing how confident a person is in a 

belief have also been the subject of study. unlike the 

calibration literature, there is no standard paradigm 

in this area of research, largely due to the need to 
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adjust research methods depending on the independent 

variable of interest. This research often relies on 

asking subjects for their confidence in novel beliefs 

to allow the experimenter to control characteristics of 

information related to the belief. Contributions to 

this body of research has come from areas as diverse as 

law (e.g. Schum & Martin, 1982) and attribution 

research (e.g. Nisbett & Borgida, 1975). The 

characteristics of information relating to a belief 

that have been examined are its source, amount, and 

relevance. 

Source of the Information. Schum has been responsible 

for important research on the influence of the source 

of information on subjects' confidence estimates in the 

decision making literature (Schum, 1980~ 1981; Schum & 

Martin, 1982). Schum's work has included the 

development of formal models of witness characteristics 

that should influence jurists' estimates of witness 

credibility. Schum (1980) has proposed that witness 

credibility is best modeled as a signal detection task. 

Factors influencing the value of witness evidence, 

therefore, include witness sensitivity in the 

observation situation, motivation, expectations, and 

anticipated costs/payoffs associated with the testimony 
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that the witness provides. Schum and Martin (1982) 

conducted an empirical investigation on the conformance 

of jurists' estimates of defendant guilt with formal 

models of evidence combination, but did not examine the 

influence of witness characteristics on jurists' 

estimates of witness credibility. 

Amount of Information. Oskamp (1965) reports two 

studies which found an increase in the accuracy of 

diagnosis and confidence that the diagnosis is correct 

by clinical psychologists as more information is 

provided (Hamlin, 1954; Hathaway, 1956). Oskamp 

proposed that accuracy of clinical judgments would 

eventually reach a ceiling as more information was 

provided, but that confidence in the accuracy of 

judgments would continue to increase. This would 

result in poorer calibration with an increase in the 

amount of information, in the direction of 

overconfidence. Oskamp provided clinical 

psychologists, graduate clinical students, and 

undergraduate psychology majors with information about 

a clinical patient in four stages, and asked for a 

diagnosis and confidence estimate in the diagnosis at 

each stage. As predicted, Oskamp found that the 

accuracy of diagnosis did not increase for any of the 
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groups, yet confidence in the diagnosis did. Thus, as 

the amount of information increased, subjects 

confidence in their judgments increased. 

pitz (1974; Peterson & Pitz, 1986) has suggested, 

however, that contrary to intuition, as subjects are 

presented with more information they consider a larger 

number of possible outcomes and their confidence in the 

predicted outcome decreases. Peterson and pitz (1986) 

point to the research of Koriat et ale (1980) which 

found that as subjects list reasons contradictory to 

their response choice, their confidence in their choice 

decreased. 

Pickhardt and Wallace (1974) asked undergraduate 

business students to provide inventory estimates three 

days, two days, and one day before a given target date 

as part of an exercise in business management. 

Pickhardt and Wallace provided subjects with the days 

shipment and receiving records at the end of each day. 

They felt that as the target date approached, the 

subjects had more information available to them with 

which to make an inventory estimate. Subjects were 

asked to provide a point estimate of the inventory for 

the target date, and subject confidence was assessed by 

requesting fractile estimates. Fractile estimates are 

obtained by asking subjects to provide an estimate of 
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the quantity in question such that they are sure that 

the true value will lie above the fractile estimate in 

a percentage of cases specified by the fractile, and to 

likewise provide an estimate of the value such that the 

true value will lie below the fractile estimate the 

same percentage of the time. The percentage chosen as 

fractile points may vary from 50 to 90 or 99 percent. 

Fractile estimates are often interpreted as confidence 

estimates, with wider fractile estimates interpreted as 

indicating less confidence (Lichtenstein, Fischhoff, & 

Phillips, 1982). Fractile estimates may also be 

compared to actual fractile values as a measure of 

calibration of the subjects confidence. 

Pickhardt and Wallace found that as the amount of 

information provided increased, that is as the target 

date approached, the subjects' fractile estimates 

became wider. Initial fractile estimates by subjects, 

three days before the target date, were tighter than 

actual fractile values, indicating overconfidence by 

subjects in their point estimates. Pickhardt and 

Wallace suggest that as the amount of information 

increased, their subjects considered more possible 

outcomes and increased the spread of their fractile 

estimates. 
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Peterson and pitz (1986) argue that the finding of 

more accurate fractile estimates with increasing 

amounts of information may be due to a more accurate 

point estimate, a spreading of fractile estimates, or 

an increase in the accuracy of both point and fractile 

estimates. Peterson and Pitz asked subjects to 

estimate the number of wins of major league baseball 

teams under one of four information conditions. 

Subjects were provided with three, two, one, or no 

additional information about the teams. The additional 

information provided was earned run averages, number of 

home runs per game, or team batting averages. Peterson 

and Pitz calculated the correlation of each statistic 

with the number of games won, and provided the 

correlation(s) to the subjects using that information. 

Like Pickhardt and Wallace (1974), Peterson and Pitz 

used fractile estimates to assess the subjects' 

confidence in their point estimates. They found that 

both point estimates of the number of games won and 

fractile estimates improved with an increase in the 

amount of information. Subjects with less information 

tended toward overconfidence, that is providing 

fractile estimates that are too tight, and that 

fractile estimates spread as subjects received more 

information. Peterson and Pitz concluded that as the 



amount of information increased, subjects considered 

more possible outcomes, and, therefore, spread their 

fractile estimates. 
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The difference in findings between Oskamp (1965) 

and pitz (1974; Peterson & Pitz, 1986) can potentially 

be attributed to two differences between the studies. 

First, Peterson and pitz speculate that a fractile 

estimate method of assessing the accuracy of confidence 

estimates focuses the subjects' attention on outcomes 

other than their most probable choice as the amount of 

information increases. Using a point estimate of 

confidence, like that used by Oskamp, however, focuses 

the subjects' attention on their most possible choice 

and the support that additional information provides 

for this choice. This could lead to overconfidence on 

the part of subjects providing point estimates of 

confidence and more accurate confidence estimates for 

subjects providing fractile estimates. 

A second difference between the two studies which 

could explain, the difference in findings concerns the 

relationship of the additional information provided to 

the estimate requested. The batting averages and other 

additional statistics provided subjects had a 

demonstrated covariance with the requested estimate of 

number of games won (Peterson & Pitz, 1986). Oskamp 
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(1965) can provide only intuitive evidence for the 

relationship between the additional information 

provided to subjects and the requested psychological 

diagnosis. If the assumed relationship did not hold, 

then subjects may feel more confident when presented 

more information when, in fact, they should not. 

Indeed, the accuracy of diagnosis of Oskamp's subjects 

did not increase with an increase in the amount of 

information. If the accuracy of diagnosis had 

increased with an increase in information, Oskamp may 

have found more accurate confidence judgments like 

those of Peterson and pitz. 

Relevance of Information. Interest in the relevance of 

information and its influence on probability estimates 

began with research by Kahneman and Tversky (1973). 

Kahneman and Tversky presented subjects with 

information about a target person and the sample from 

which the target person was drawn. Subjects were then 

asked to judge which of two occupational groups was the 

subject a member. Specifically, Kahneman and Tversky 

told subjects they were to judge the occupation of a 

target individual drawn at random from a sample of 30 

engineers and 70 lawyers. They then provided subjects 

with a profile of the target individual which contained 
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information judged by Kahneman and Tversky to be highly 

stereotypic of one of the occupations. The subjects' 

judgments about the occupation of the target individual 

indicated that they ignored the base rate information 

in favor of the profile information about the 

individual. In other words, subjects classified an 

individual according to the degree which their profile 

resembled one of the occupations, regardless of the 

probability of the target individual being drawn from 

that group. 

The disregard by subjects of base rate information 

in favor of information of greater perceived relevance 

appears fairly robust (e.g. Eddy 1982; Fischhoff & Bar

Hillel, 1984; Nisbett & Borgida, 1975; Zuckerman, 

1978). There do appear circumstances, however, when 

subjects' category predictions conform more closely to 

base rates as opposed to category indications presented 

in supplemental information. Manis, Dovalina, Avis, 

and Cardoze (1980), for example, presented subjects 

with high school yearbook pictures and asked subjects 

to predict the individual's attitude toward social 

issues. The experimenters felt the picture would or 

would not provide relevant information depending on the 

social issue of interest. The social issues of 

interest were the attitude toward the decriminalization 
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of the possession of marijuana, and the attitude toward 

mandatory seat belt laws. Manis et al. found that the 

subjects' predictions about the pictured individuals 

more closely represented base rate information than 

stereotypes about the individuals pictured would 

predict. 

Speculation has since centered on what 

characteristics of the supplemental information 

influence subjects to ignore base rate information. 

Nisbett and Borgida (1975) argue that the individual 

information presented is "vivid, salient, and 

concrete," while base rate information is "remote, 

pallid, and abstract," (p. 943). Ginosar and Trope 

(1980) argue that individual information can be seen in 

a causal relationship to a subjects' actions while base 

rate information is not. Ginosar and Trope argue that 

subjects will ignore base rate information in light of 

supplemental information that subjects judge as having 

a causal influence on the behavior in question. Bar-

Hillel (1980) suggests that the influence of 

supplemental information is determined by its relevance 

to the judgment in question, and that relevance is 

determined by the specificity of the supplemental 

information as well as a perceived casual linkage. 
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Unfortunately, only Fischhoff and Bar-Hillel (1984) 

have examined variations in subjects' confidence in 

their category judgments with variations in the 

relevance of information supplemental to the judgment. 

They used the Kahneman and Tversky (1973) engineer and 

lawyer categories and high relevance profiles similar 

to Kahneman and Tversky's. Low relevance profiles 

contained information on hobbies and other information 

judged of low value in determining the individual's 

occupation. They had an additional group of subjects 

provide ratings of the relevance of profiles to the 

occupational groups. This provided them with empirical 

evidence on the relevance of the profiles to the 

occupational titles. As predicted, Fischhoff and Bar

Hillel found that subjects' category predictions were 

influenced by the relevance of the information they 

received. Subjects' category predictions more closely 

followed indicated base rates when provided with low 

relevant information. 

Of primary importance here, however, is the 

variation of the subjects' confidence in their 

judgments with variations in the relevance of the 

supplemental information. Fischhoff and Bar-Hillel 

predicted that subjects would report a lower confidence 

in their category judgments the more these judgments 



departed from the indicated base rates. Results of 

this study only modestly supported this hypothesis. 

More importantly, subjects indicated an increase in 

confidence in category judgments with an increase in 

the relevance of the supplemental information. 
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The finding of greater influence of some 

information on category judgments would seem to be a 

robust finding. What is still open to further 

investigation is what characteristics of the 

information influences its relevance. Speculations 

include the perceived causal relationship of the 

information with the category judgment (Ginosar & 

Trope, 1980) and its specificity (Bar-Hillel, 1980). 

The difficulty of operationalizing these 

characteristics of information have undoubtedly slowed 

their investigation. 

Fischhoff and Bar-Hillel provide the only 

indication of the relationship between the relevance of 

information with confidence in beliefs. They found 

that profiles that were highly representative of one 

occupation or the other increased the subjects' 

confidence that they had made a correct category 

judgment. Although the characteristic of information 

that makes it relevant has yet to be established, the 

covariation of information relevance and confidence 
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would seem in keeping with intuition and with findings 

of an increase in confidence with an increase of amount 

of information. 

Models of Confidence Responding 

An exception to the lack of theoretical speculation 

on confidence responding has been a model outlined by 

Phillips and Wright (1977). Phillips and Wright 

developed this model to explain their findings of 

differences in the accuracy of confidence estimates and 

the frequency of particular confidence responses of 

their Chinese and English subjects. They found that 

Chinese subjects were more likely to respond that they 

were certain in a belief or with a chance level 

probability of the belief being correct and exhibited 

poorer calibration. Their English subjects more 

frequently used confidence responses indicating a 

varying degree of confidence and were generally better 

calibrated. 

Phillips and Wright's model is composed of three 

stages. A person travels through the stages 
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sequentially with the opportunity to exit the model 

with a confidence response at each stage. Phillips and 

Wright describe the operation of these stages as 

follows. At the first stage, the individual decides if 

he/she is certain an answer to a question is correct. 

If the person is certain, he/she responds accordingly 

and exits the model. If the person decides that he/she 

is not certain, the person moves down to stage two. At 

the second stage, Phillips and Wright propose that the 

person decides whether to answer with a non

probabilistic set. If the person decides to use a non

probabilistic set, he/she responds "don't know" or with 

a chance level probability. If the person decides not 

to answer with a non-probabilistic set, the person 

moves to the third stage of the model where he/she 

discriminates a level of uncertainty and responds with 

a probability between chance level and one. 

Phillips and Wright argue that their Chinese 

subjects were more likely to exit the model at the 

first two stages, while their English subjects were 

more likely to travel down to the third stage of the 

model. Further, Phillips and Wright claim that their 

English subjects were better able to discriminate and 

report numerical probabilities at the third stage. 

Indeed, their research found that the Chinese subjects 
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provided a greater number of "certain" or "don't know" 

responses, and their English subjects were better 

calibrated overall. It is also possible to speculate 

that a greater reliance on the third stage produced a 

better calibration for the ,English subjects due to the 

greater opportunity for feedback on the accuracy of 

their estimates. 

Phillips and Wright do not provide a lot of detail 

on the operation of the model. The operation of the 

processes at each stage, for instance, are described 

only by their function and their outputs. It seems 

worthwhile, however, to imagine the model as operating 

by the comparison of a confidence value for the belief 

in question to several response criteria. These 

comparisons would govern progress from one stage to the 

next and the production of a confidence response. 

Ferrell and McGoey (1980) describe a similar 

process for producing a subject's confidence response. 

Ferrell and McGoey suggest that confidence responding 

is best described as a signal detection task. They 

propose a confidence variable X from which a particular 

confidence value xi is produced for each belief. The 

subject then compares the particular level of 

confidence, xi' with the various response criteria and 

responds with the confidence response associated with 



the interval in which xi falls. This process is 

depicted graphically in Figure 1. 
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It is possible to further flesh out a model for 

confidence responding by exploring related research by 

Atkinson and Juola (1974). Atkinson and Juola outline 

a similar model developed in a study of search and 

retrieval processes in long-term memory. Atkinson and 

Juola asked subjects to memorize a list of one-syllable 

words in serial order. Subjects were later asked to 

identify words presented by tachistoscope as words from 

the memorized list, or as words not seen before. 

Typically, the words from both lists were presented 

four times. Atkinson and Juola report the results of a 

number of experiments that varied experimental factors 

including the length of the memorized list, the number 

of times study words appeared on the list, and the 

similarity between the study words and the distractors. 

The primary dependent variables of interest were speed 

of "yes" or "no" responses. Atkinson and Juola found 

that the subjects were able to provide a fast "yes" 

response the more often a memorized item was presented, 

and faster "no" responses for distractors the less they 

were presented. Additionally, they found the number of 

false negatives was high for the memorized words the 

less they had been presented for verification, and the 



39 
number of false positives increased the more frequently 

distractors were presented for verification. 

From the results of this research, Atkinson and 

Juola developed a model to account for the variations 

in response time and accuracy. Atkinson and Juola 

propose that subjects first encode each word presented 

for verification and arrive at a familiarity value 

(Xi)' This value xi is a function of a word's 

appearance on the to be memorized list, and the number 

of times the word has been presented for verification. 

If the familiarity value of the word exceeds the 

critical value, c1' (xi> c1), a fast "yes" response is 

given, and if the word's familiarity value falls below 

the critical value, cO, (xi < cO), a fast "no" response 

is given (again, see Figure 1). The subject compares 

the target word with the memorized list retrieved from 

long-term memory to verify its presence on the list 

when xi falls between cl and cO, (cO < xi < cl)' The 

more often a memorized word is presented for 

verification, the higher will be the word's familiarity 

value, and the more likely will be the subject's 

ability to provide a quick "yes" response. Likewise, 

the more often a distractor is presented, the higher 

will be the distractor's familiarity value, and the 

more likely will be the subject's need to perform a 



search of the memorized list to verify that the 

presented word is a distractor. 

The Atkinson and Juola (1974) research and model 

indicates a potential expansion to the Phillips and 

Wright (1977) confidence response model. Subjects 

examining their confidence in a belief arrive at a 

confidence value (xi) for that belief. If the 

confidence value exceeds a high critical value, 
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(xi> c1), the subjects would respond with a fast 

"certain" response, and if the confidence value did not 

exceed a low critical value, (xl < cO), a fast "don't 

know" response would result. The process, to this 

point, would be consistent with the first two stages of 

the Phillips and Wright model. For those beliefs in 

which the subject's confidence falls between these two 

critical values (cO <xi> c1), the subject may re

examine the evidence associated with the belief, or 

base their confidence response on the already 

determined confidence value. In other words, the third 

stage may concern only the determining of an 

appropriate response, or a review of evidence 

associated with the belief. 
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statement of the Problem 

It is possible to construct the following model 

variations for investigation based on the work of 

Phillips and Wright, and Atkinson and Juola. First, it 

is assumed that confidence values for correct and 

incorrect beliefs represent overlapping distributions, 

like those in Figure 1. Confidence values above the 

criterion c1 lead to a "certain" response, while 

confidence values below the criterion Co lead to a 

"don't know" response. Confidence values between c1 

and Co result in the subject indicating some degree of 

confidence between being certain and not knowing. 

First to be investigated will be the combined 

influence of the amount and relevance of information on 

subjects' confidence in their responses. Evidence 

indicates some degree of rationality for decision 

makers in that the amount and relevance of available 

information influences subject's confidence (Fischhoff 

& Bar-Hillel, 1984; Oskamp, 1965). The reseaLch 

presented here attempts to re-examine the influence of 

these information characteristics as well as attempting 

to assess the potential interaction of the two. 

Further, it seems reasonable that an interaction 

between the two is possible. In particular, it is 
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possible that additional information may increase 

subject confidence when the information is of moderate 

or high relevance to the decision at hand, but that 

additional information may not increase subject 

confidence when that information is of little 

relevance. If information is combined as predicted 

above, a significant interaction of relevance and 

amount of information is expected, with cell mean 

comparisons indicating a greater increases in 

confidence with increases in the amount of available 

information at higher levels of relevance. 

Second, it is expected that both the amount and 

relevance of available information will directly 

influence response time. Response times should 

increase as more information is presented for the 

subjects' consideration. Additionally, information of 

higher relevance should allow for subject confidence to 

more quickly exceed the certain response criterion, 

resulting in quicker response times. Further, a 

significant interaction between information relevance 

and amount on response time would be expected. 

Specifically, with highly relevant information, a 

lesser amount of information would be necessary to 

exceed the certain response criterion. 
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Finally, this research will attempt to gather 

evidence for the model proposed by Phillips and Wright, 

and for the variation suggested by the results of 

Atkinson and Juola (1974). Response times indicating 

increasing latencies for "certain", "don't know", and 

"somewhat certain" responses, respectively, would be 

consistent with the three stage model proposed by 

Phillips and Wright. A serial self terminating 

comparison of the current confidence value with the 

appropriate response criterion should produce a 

significant effect of confidence on response time (cf. 

Sternberg, 1966). Moreover, it can be imagined that a 

re-examination of available evidence may take place at 

stage three to produce an appropriate confidence 

response. This would be a process analogous to that 

proposed by Atkinson and Juola. In the present 

research, this would result in a significant 

interaction between the amount of information and 

confidence on response time. 

This study followed the Kahneman and Tversky 

(1973) paradigm of presenting subjects a profile of an 

individual and then requesting an occupation judgment. 

The occupation titles used here were those used by 

Kahneman and Tversky and by Fischhoff and Bar-Hillel 

(1984). A variation in the present experiment, 
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however, allowed for the collection of response time 

data. After reading a profile, subjects were presented 

with a statement of a profiled individual's occupation 

and were asked to indicate as quickly as possible their 

degree of confidence in this belief. 

Additionally, research in the past has relied on 

intuitive judgments about the degree of relevance of 

information presented with the belief to be evaluated 

(e.g. Manis et al., 1980). Fischhoff and Bar-Hillel 

(1984) have called for studies to empirically establish 

the relevance of information to the belief in question. 

They had subjects rate the degree of relevance of their 

profiles to the occupation categories. For this study, 

each attribute in the profile was rated for its degree 

of relevance to the occupation category. A mean 

attribute rating was calculated to assess the degree of 

relevance of each feature in discriminating the two 

occupations. It was possible, with this information, 

to create profiles of a known amount of information and 

a known degree of relevance for determining the 

profiled individual's occupation. 



Method 

stimulus Generation 

Attribute Generation 

Subjects. Forty-nine undergraduates in an upper 

division course in educational psychology were 

recruited to generate attributes used in the study. 

Subject participation was voluntary and subjects were 

not compensated for their participation. The study 

goals and procedures were explained to subjects 

following their participation. 
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Procedures. Each subject was presented a sheet which 

contained written instructions, the occupation title to 

which they were to respond, and space to record 

responses. The task instructions were typed at the top 

of the page. The instructions requested the subject 

provide "attributes, or characteristics" that they felt 

were typically associated with the occupation. 

Examples of attributes followed, along with 

instructions to subjects to try to list 20 or more 

attributes. The occupation title followed the 
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instructions, capitalized and centered between the side 

margins. Each response sheet was labeled 1 to 20 down 

the right side of the page. A sample response sheet 

for this task is presented in APPENDIX A. 

Each subject was asked to provide attributes for 

one occupation title, resulting in seven subjects 

providing attributes for each of the seven occupation 

titles presented. The occupation titles were engineer, 

army officer, firefighter, lawyer, cab driver, poet, 

and accountant. These occupation titles were used 

previously by Kahneman and Tversky (1972-1973), Bar

Hillel (1980), Bar-Hillel and Fischhoff (1981), and 

Fischhoff and Bar-Hillel (1984). The subjects were 

randomly assigned to occupation titles. The task was 

presented during the first ten minutes of class time. 

No instructions, other than those on the response 

sheet, were provided. 

Results. A mean of 12.8 attributes per subject were 

provided for each occupation title, with a range of 3 

to 20 attributes per subject. A total of 629 

attributes were provided by the 49 subjects. 
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Attribute Evaluation 

Subjects. Fourteen subjects provided pilot data for 

determining the relevance of each attribute to its 

associated occupation title. Thirty subjects provided 

the relevance ratings which were used to determine the 

relevance of the attribute. Subjects in both the pilot 

and actual data collection task were undergraduates 

enrolled in an introductory psychology course. All 

subjects received credit toward course requirements for 

their participation. 

Procedure. Each subject was presented a booklet which 

contained the attributes to be rated. A cover sheet 

provided instructions to the subject, including two 

sample items. (Only one sample item was provided to 

the pilot group.) Attributes were grouped according to 

the associated occupation. Each attribute was rated on 

a seven point scale which was numbered one to seven. A 

one on the scale was labeled "related" and a seven on 

the scale was labeled "not related." Scale labels were 

changed from those used in the pilot study to increase 

clarity, at the suggestion of the pilot subjects. The 

pilot study scale was labeled "very engineer like," to 

"not very engineer like," with the substitution of the 
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appropriated occupation title. In addition to changes 

in labeling of the response scale, the pilot group also 

suggested clarifications to the instructions. These 

changes were incorporated in the instructions presented 

to the experimental group. A sample of these 

instructions are presented in APPENDIX B. 

Each subject rated each attribute for its 

relevance in determining if a person was a member of 

the associated occupation. No instructions were 

provided other than the written instructions on the 

cover sheet. Subjects in both the pilot study and the 

group providing experimental data took approximately 40 

minutes to complete the task. 

All of the attributes generated by subjects in the 

attribute generation task were presented to the pilot 

subjects. There were a number of attributes listed 

which were common across subjects. The elimination of 

duplicates resulted in 230 unique attributes being 

rated by the pilot subjects. As the result of 

piloting, 87 attributes were eliminated. An attribute 

was eliminated if the range of subject rating included 

both scale end points and its standard deviation 

equaled or exceeded 2.00. Finally, piloting indicated 

few attributes being rated as not related to the 

associated occupation. Therefore, 49 attributes were 
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added for evaluation by the experimental group. These 

additional attributes were those judged as of low 

diagnostic value by Fischhoff and Bar-Hillel (1984) or 

were generated intuitively. A total of 192 attributes 

were rated by the experimental group; 31 for engineer, 

29 for army officer, 27 for firefighters, 28 for 

lawyer, 24 for cab drivers, 24 for poet, and 29 for 

accountant. 

Results. A mean relevance rating, standard deviation, 

and 95% confidence interval (CI) were calculated for 

each attribute. These statistics are presented in 

Table 1. 

The goal of these first two tasks was to identify 

attributes associated with the occupation titles and 

group them according to whether they were of high, 

medium, or low relevance. An attribute was categorized 

as of high relevance if the 95% CI for that attribute 

did not exceed 2.5. An attribute was categorized as of 

low relevance if the 95% CI for that attribute did not 

fall below 5.5. And an attribute was categorized as of 

medium relevance if the 95% CI for that attribute did 

not exceed 5.5 or fall below 2.5. By categorizing 

attributes in this fashion, both the mean value and the 

95% CI had to fall within the appropriate range 
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ensuring that like attributes had similar mean values 

and a relatively small amount of variability. Further, 

there was no overlap across relevance categories of 

attribute ranges as measured by the 95% CI. 

It was desired to identify five 2ttributes for 

each occupation and relevance category. Where the 

number of attributes for an occupation and relevance 

category exceeded five, the five high relevance 

attributes with the lowest means were selected, the 

five low relevance attributes with the highest means 

were selected, or the five medium relevance attributes 

with means closest to 4 were selected. Only 4 

attributes met the requirements of an appropriate mean 

and CI for three of the relevance 

occupation/categories. Those were firefighters/low 

relevance, engineer/medium relevance, and 

accountant/high relevance. Additionally, the 

occupation cab driver was eliminated from further use 

for having only two high relevance attributes which met 

the mean and 95% CI criterion. Those attributes 

selected for use in this study are indicated in 

Table A. 
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stimulus Presentation 

Subjects. Twenty subjects responded to posters 

requesting subjects for participation in an experiment 

on decision making. All subjects were undergraduates 

enrolled in summer session courses. Twelve subjects 

were female, 8 subjects were male. The subjects were 

each paid $3 for their participation. 

Procedure. Subjects were presented brief descriptions, 

or profiles, of an individual. After reading the 

profile, subjects were presented a statement about the 

profiled individual's occupation. Subjects were 

requested to indicate if they felt the occupation 

statement was true or false, and to indicate how 

confident they were in their true/false decision. 

Subjects were encouraged on the first half of the 

trials to provide their true/false response as quickly 

as possible. 

Each profile consisted of one to three attributes, 

all of either high, medium, or low relevance, to the 

associated occupation statement. This combination of 

three amounts of information (1, 2, or 3 attributes), 

by three levels of relevance (high, medium, or low), by 
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six occupations (firefighters, accountant, army 

officer, lawyer, engineer, or poet) produced 54 unique 

treatment conditions. The actual construction of the 

profiles was by a computer program. This program also 

presented instructions and practice problems, and 

recorded subject responses. 

For each occupation by relevance condition, five 

attributes were available with which to construct a 

profile. This is with the three exceptions noted above 

(engineer/medium relevance, firefighters/low relevance, 

and accountant/high relevance) for which only four 

attributes were available. The attributes within a 

particular occupation/relevance condition used to 

construct a profile were randomly selected with 

replacement, at the time that profile was presented. 

The resulting number of unique profiles for a given 

occupation/relevance condition, for each of the three 

amount conditions is presented in Table B. 

Additionally, the occupation/relevance/amount condition 

presented on any given trial was randomly selected 

without replacement. 

Subjects were tested individually. Testing was 

done in a room containing only a chair, and table. The 

PC used to present stimuli and record responses sat on 

the table. A mouse, used to collect true/false 
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responses was placed on the side of the table indicated 

by subjects to be their dominate side. The mouse used 

was a two button mouse. One button was labeled "true" 

and the other was labeled "false". 

Subjects were first presented instructions which 

they were allowed to examine without any time limit. 

Subjects were told they would first read a profile 

about an individual. They were instructed to take 

their time to read and understand this profile. When 

they had read and understood the profile, they were 

instructed to place one finger of their dominate hand 

on the true key of the mouse and another finger from 

the same hand on the false key of the mouse. They were 

then to press the space bar with their other hand. At 

this point, the profile was removed from the screen, 

and a statement about the profiled individuals 

occupation appeared. The subjects were then instructed 

to read the occupation statement and indicate as 

quickly as possible whether they felt the statement was 

true or false. Subjects were then asked to indicate 

how confident they were in their true/false responses. 

Following these instructions, subjects were presented a 

sample profile and occupation statement and instructed 

as to how they would indicate their true/false and 

confidence responses. 
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Subjects were presented five practice trails upon 

completion of the instructions and sample problem. 

Presentation of the practice trials and the recording 

of subject responses was the same as for the actual 

experimental trials. Subjects were allowed to repeat 

the instructions and practice trials as often as they 

liked. 

Subjects were allowed unlimited time to read the 

profiles in both the practice and experimental trials. 

Response time was recorded from when the subjects 

pressed the space bar until they pressed either the 

true or false key. The "1", "2", and "3" key on the PC 

keyboard were labeled "not at all confident," "somewhat 

confident," and "certain" respectively, and were used 

to record the subjects confidence in their true/false 

response. Subject confidence, therefore, could range 

from being certain the occupation statement was false 

to being certain that the occupation statement was 

true. This provided a six point unfolding confidence 

scale. 

Subjects were presented a profile from each of the 

54 occupation/relevance/amount conditions under a timed 

and untimed condition. For the first 54 trials, 

subjects were instructed to respond as quickly as 

possible, while for the second 54 trials subjects were 
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instructed to take their time in responding. Each 

subject, therefore, provided 108 responses. Response 

time, true/false judgement, and confidence was recorded 

for all 108 trails. 

Results 

Confidence. Although structured as a six point 

confidence scale, subject responses were limited to 

only three points on the scale. All subject responses 

were either "certain" true, "somewhat certain" true, or 

"don't know" but probably true. No subjects indicated 

any of the occupation statements were false. With only 

three different confidence responses, assumptions about 

the interval level nature of the data are questionably. 

However, D'Agostino , Chase, and Belanger (1988) 

indicate that ANOVA procedures may still produce actual 

significance levels closer to nominal significance 

levels, and the data analysis was conducted 

accordingly. 
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An initial analysis was conducted to assess the 

presence of a systematic variation in confidence scores 

across trial sets and the occupation category of the 

stimuli. The model tested contained all independent 

variables examined in subsequent tests. There was no 

significant variation in confidence scores for trial 

sets, F (1,19) = 2.86, P = 0.1073; nor was there a 

significant variation in confidence scores across 

occupation titles, F (5,95) = 0.98, P = 0.4358. 

Further analyses, therefore, were conducted collapsed 

across these two factors. 

Results of the analysis on the influence of the 

relevance and amount of information on confidence are 

presented in Table C. The interaction of relevance and 

amount, as well as the main effect for relevance 

exhibited a significant influence on confidence. In 

addition, the treatment-by-subject interaction for each 

of the error terms was found to be significant. This 

finding of a significant treatment by subject 

interaction led to an examination, first, of these 

effects in an attempt to locate systematic biases in 

these interactions (Petrinovich & Widaman, 1984). 

Systematic variations in the subject-by-effect 

interactions were tested by examining the direction of 

net change in confidence for each subject across the 
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independent variable of interest by a Wilcoxon-Sign 

test (Hays, 1981). The results of these test reveal a 

significant change in confidence for relevance 

(z = 9.22, p < 0.001). The net change for confidence 

for amount of information did not reach significance 

(z = 1.47, P = 0.071). Nineteen of 20 subjects 

indicated increasing confidence with increases in the 

relevance of information. Thirteen subjects, on the 

other hand, indicated increasing confidence with 

increases in the amount of information, 6 subjects 

indicated decreasing confidence with increases in the 

amount of information, and 1 subject indicated no 

change in confidence. For the amount-by-relevance-by

subject interaction, change in confidence was measured 

as the positive or negative difference between the low 

relevance and low amount condition versus the high 

relevance and high amount condition. By this method, 

19 subjects indicated an increase in confidence while 1 

subject indicated no change. 

Despite the significant error terms, both the 

relevance-by-amount interaction, F(4,76) = 3.52, 

p = 0.0109; and the main effect for relevance, 

F(2,38) = 52.74, p = 0.0001, were significant. The 

influence of these effects is depicted graphically in 

Figures 2 and 3. Figure 2 shows the nine means for the 
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interaction effect. Cell means and standard 

deviations are indicated in Table E. All comparisons 

are protected at an a = 0.05 for the standard 

difference between means by the Tukey HSD method (Hays, 

1981). The low and medium relevance means form groups 

across amount. In other words, within the low 

relevance means (means 4.617, 4.629, 4.679~ for 

amounts = 1, 2, and 3, respectively), and medium 

relevance means ( means = 4.913, 5.017, 4.946; for 

amounts = 1, 2, and 3, respectively) there is no 

difference between means from different amount 

categories. The high relevance means show a difference 

between the low (mean 5.279) and medium amount means 

(mean 5.438) compared to the high amount mean 

(mean 5.546). 

Response Time. An initial analysis was conducted to 

determine the influence of trial set and occupation on 

the dependent variable. Again, the model tested 

contained all independent variables examined in 

subsequent tests. Neither occupation title, 

F(5,95) 0.36, P 0.4505, or trial set, 

F(I,19) 0.97, P 0.3382, significantly influenced 

response time. Therefore, further analyses were 

conducted collapsed across these two effects. 
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Results of the analysis looking at the effect of 

relevance, amount, and confidence on response time are 

presented in Table D. The three main effects, 

confidence F(2,35) 7.01, P = 0.0027, amount 

F(2,38) = 10.49, p = 0.0002, and relevance 

F(2,38) 20.70, P 0.0001 were significant, while 

none of interaction terms reached statistical 

significance. Also demonstrating a significant 

influence on response time were the error terms: 

subject-by-confidence F(35,2159) = 4.06, P = 0.0001; 

subject-by-amount F(38,2159) = 1.72, P = 0.0042; 

subject-by-relevance F(38,2159) = 1.94, P = 0.006; 

subject-by-amount-by-confidence F(62,2159) = 1.38, 

p = 0.0282; and subject-by-amount-relevance 

F(47,2159) = 1.42, p = 0.0333. 

The subject-by-confidence interaction indicates a 

decrease in response time for increasing confidence for 

16 of 20 subjects. This tendency is significant 

according to a Wilcoxon-Sign test, z = 3.075, 

P < 0.001). An increase in response time with an 

increase in the amount of information is indicated for 

17 of the 20 subjects. This trend is also significant 

according to a Wilcoxon-Sign test (z = 4.07, 

P < 0.001). There is a decline in response times 

associated with increases in information relevance for 
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18 of the 20 subjects. This trend is also significant 

(z = 5.59, P < 0.001). Finally, there is a general 

decrease in response time with increasing confidence, 

relevance, and amount of information across subjects. 

This relationship indicated by a significant sign test 

(z = 1.708, P = 0.0375) for the difference between 

subject means under low confidence, amount, and 

relevance conditions versus means under the high 

confidence, amount, and relevance conditions. 

The results of the comparison for the three 

significant main effects are indicated in Figure 4, 5, 

and 6. Cell means and standard deviations are 

presented in Table F. As can be seen in Figure 4, 

subjects responded significantly more quickly when they 

were certain (mean = 245.30) of their response than 

when they indicated being either somewhat certain 

(mean = 284.85) or that they didn't know 

(mean 309.94). There was no difference in response 

time when subjects were somewhat confident or indicated 

they didn't know. Similarly, subjects responded more 

quickly with information of high relevance 

(mean 236.90) than with information of low 

(mean 307.37) or medium (mean = 295.88) relevance 

(Figure 5). There was no difference in mean response 

time when subjects were presented with low or medium 
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relevance information. Finally, subjects were slower 

to respond when three attributes (mean = 304.39) were 

presented as opposed to when either two attributes 

(mean = 281.98) or when one attribute (mean = 253.77) 

was presented (Figure 6). There was no difference in 

response time when subjects were provided one or two 

attributes. This family of comparisons is significant 

at the p = 0.95 level according to the Tukey HSD method 

of multiple comparisons. 

Discussion 

It was predicted that how confident a person was 

in a belief would depend, to some extent, on the 

information that person possessed which was associated 

with that belief. In particular, it was predicted that 

both the amount of information that someone possessed 

and the relevance of the information would lead that 

person to be more or less confident in that belief. 

The more information a person possessed the more 

confident that person should be, and, further, the more 



relevant that information, the more confident the 

subject was expected to be. 
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The results of this research generally support 

these findings. Subjects expressed greatest confidence 

in their evaluation of the statement about the profiled 

individual's occupation when both the amount and 

relevance of the profile information was at a maximum. 

Likewise, subjects expressed the least confidence in 

their response about the profiled individual's 

occupation when the profile information was at a 

minimum for both the amount of information presented 

and the relevance of that information. 

Examination of the subject-by-effect interactions 

and comparison of group means for the amount-by

relevance interaction indicate a greater influence of 

relevance of information over amount of information on 

confidence. Both the subject-by-main effect, relevance 

and amount, and the subject-by-interaction effect, were 

significant, yet the pattern of the subject responses 

differs in accordance with the significance of the 

associated main effect. Analysis of the direction of 

change in confidence scores reflect the analysis of 

variance results. The subject-by-amount-by-relevance 

effect indicates an increasing confidence with 

increases in relevance and amount of information for 19 
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of 20 subjects; the twentieth subject showed no change 

in confidence. Likewise, 19 of 20 subjects indicated 

greater confidence in their true/false decisions with 

information of greater relevance. Changes in 

confidence with changes in amount of information show 

no such pattern. Thirteen of 20 subjects indicated 

increased confidence with increased amounts of 

information, 6 subjects indicated decreasing confidence 

with increasing amounts of information, and one 

subject indicated no change in confidence. Therefore, 

differences indicated by the significant subject-by-

effect interactions are differences in the degree of 

positive slope for the subject-by-relevance and 

subject-by-amount-by-relevance interactions, and a 

difference in the sign of slopes for the subject-by-

amount interaction. 

Paired comparisons of the mean confidence scores 

for the amount-by-relevance interaction also confirm 

the greater contribution to confidence by the relevance 

of the information as opposed to the amount of 

information. Significant differences were between 

means of differing levels of relevance. within the 

high relevance condition, only the three attribute 

condition produced significantly different confidence 

scores compared to the two attribute and one attribute 
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condition. There was no difference between confidence 

scares for the two attribute condition and the one 

attribute condition. Within the medium and low 

relevance conditions, mean confidence did not differ 

across the amount of information presented. 

The impact of the relevance information on subject 

confidence demonstrated here replicate results of 

Fischhoff and Bar-Hillel (1984). Fischhoff and 

Bar-Hillel looked at the extent to which subject 

predictions of stimulus categorization varied from an 

expressed base-rate in association with information of 

varying relevance. The present research, in fact, 

sought to replicate the findings of Fischhoff and 

Bar-Hillel. They presented subjects with information 

about an hypothesized individual and asked the subjects 

to indicate the probability that the profiled 

individual was a member of a particular occupation. 

Included in each profile was an indication of the base-

rate of occurrence for the occupational groups 

represented. Fischhoff and Bar-Hillel found that 

subject confidence in their occupation judgements 

increased with increases in the perceived relevance of 

the profile information. 

The replication of these results in the present 

study is not surprising in light of the similarity in 
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the two studies. Although the study reported here did 

not seek to examine variations in subjects category 

estimations from the category base-rates, similar 

findings of increased subject confidence with 

information of greater relevance did result. Indeed, 

although the particular stimuli here varied from the 

Fischhoff and Bar-Hillel study, the presentation of 

profiles, and recording of occupation judgements and 

confidence in that judgement were the same. The 

present study differed, essentially, in it's use of a 

yes/no response to the occupation statements to allow 

for the collection of response time data. 

The previous findings of increasing confidence 

with increasing amounts of information (Oskamp, 1965), 

or increasing uncertainty with increasing information 

(peterson & Pitz, 1986) were not replicated here. It 

was not expected that this study would produce results 

similar to Peterson and pitz due to the difference in 

the method of collecting confidence data. Peterson and 

pitz had subjects indicate their confidence in a point 

estimate by providing fractile estimates within which 

they expected the point estimate to fall. Peterson and 

Pitz argues that a fractile method of indicating 

subject confidence focuses subject attention on an 

increasing variation in the estimated value with an 
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increasing amount of information. This focus decreases 

subject confidence in the accuracy of their estimates 

with increases in available information. 

Oskamp (1965) found that subjects indicated 

significantly greater confidence in a clinical 

judgement task with an increasing amount of 

information. Oskamp presented clinical psychologist 

and psychology graduate and undergraduate students with 

information about an hypothesized patient in four 

stages, and asked for a clinical diagnosis and a 

confidence estimate for that diagnosis at each stage. 

Despite the similarity in the present study in the type 

of confidence estimate requested, an increase in 

confidence with an increase in information was not 

replicated. The most likely reason for this failure to 

replicate might be Oskamp's presentation of only, what 

most likey was, highly relevant information. In the 

same high relevance condition here, there was an 

increase in confidence with an increase in the amount 

of information presented. Under the low relevance 

condition, a failure of an increase in the amount of 

information to produce an increase in confidence would 

appear rational. With information of low relevance to 

the decision situation, the amount of information 

presented should not produce an increase in confidence. 
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In other words, information of little relevance to the 

decision should not increase the subject's confidence 

in that decision. 

The following effects were expected to be 

significantly related to response time. First, both 

relevance and amount were expected to influence 

response time; amount in a positive fashion and 

relevance in a negative fashion. That is, as the 

amount of information presented increased, it was 

expected that response time would increase as subjects 

would have a greater amount of information to review. 

Likewise, it was expected that information of greater 

relevance would allow subjects to more quickly exceed a 

critical decision criterion and respond more quickly. 

Moreover, a significant amount-by-relevance interaction 

was expected. It was hypothesized that increasing 

amounts of information could increase response times up 

until a critical decision criterion was exceeded, at 

which point additional information should not require 

additional consideration by the subject. This ceiling 

on the influence of the amount of information on 

response time was anticipated to occur more frequently 

with highly relevant information as opposed to with 

information of less relevance. 
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The individual influences of the amount of 

information and the relevance of the information were 

confirmed by this investigation. Subjects were able to 

respond more quickly to questions of the profiled 

individual's occupational classification with 

information of greater relevance. This finding would 

be consist with the hypothesis that information of 

greater relevance allows for subjects to more quickly 

exceed a critical decision criterion. Likewise the 

finding of increased response times with greater 

amounts of information are consistent with the notion 

of each attribute being considered individually for its 

contribution to the decision. 

The predicted interaction of the amount and 

relevance of the information, however, was not 

supported by the present research. If the decision 

process here is best modeled as a combinatory process 

of the individual pieces of information, the lack of an 

amount by relevance interaction would seem to preclude 

the supposition of the termination of the combination 

process when a critical value was reached. Instead, 

these results indicate a continuation of the 

information combination procedure as long as more 

information was presented. Subjects never seemed to 

indicate that enough information had been presented for 



69 
them to be certain of their decision until all of the 

information had been considered. 

This conclusion would appear to be supported by a 

lack of any interaction between confidence and either 

the amount or relevance of the information presented, 

or both. If subject confidence is an indicator of the 

weight of the presented evidence, then a decision 

process which allowed for the termination of the 

information combination process when the decision 

criterion was exceeded should have produced a 

significant interaction between subject confidence and 

the information variables. Specifically, response 

times should have been influenced by information amount 

and relevance except for when the subject indicated 

they were certain of their decision. 

The Phillips and Wright model was not supported 

by the response time data. That model predicted that 

information allowing subjects to feel certain in their 

decision would produce rapid responses. It also 

predicted that subject "don't know" confidence 

responses would have produced the next fastest response 

times. Greatest response times were predicted when 

subjects indicated they were somewhat confident in 

their responses. 
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These results indicate fastest responses times 

when subjects were certain of their response. Slowest 

response times came when subjects were least confident 

in their response with response times for subjects 

indicated a moderate amount of confidence falling in 

between. In other words, subjects certain their 

response was correct were able to respond most quickly. 

However, those subjects indicating no confidence in 

their response responded least quickly. This longer 

response time was predicted for responses subjects 

indicated moderate confidence in. 

The lack of a significant interaction between one 

or both of the information characteristics with 

confidence or response time would apparently preclude 

an Atkinson and Juola type of re-examination of 

evidence to determine a confidence response. Instead, 

an initial examination of the information presented 

seems sufficient to produce a confidence value. This 

confidence value is then used to produce a confidence 

response. 

Response time data generated here would, instead, 

seem to indicate a different confidence response model. 

First, the lack of an interaction between relevance and 

amount of information with confidence or response time 

is consistent with an initial examination of the 
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evidence to produce a confidence value. Second, a 

different order of comparison of confidence values with 

response criteria is indicated. Subjects here appeared 

to compare their confidence value first with the 

"certain" response criterion, then with the "somewhat 

certain" response criterion, and finally with the 

"don't know" response criterion. 

Subjects appear to, first, weigh the information 

available to them in making their decision. All the 

information is considered in making the decision, 

regardless of its relevance. Indeed, it would be 

impossible for the subject to ascertain the 

information's relevance to the decision until some 

consideration of the information is made. The 

available information is combined to produce a 

confidence value. Information of greater relevance is 

weighted more heavily in determining this confidence 

value. The amount of available information, however, 

does not seem to be considered in arriving at the 

confidence value. Finally, subjects would appear to 

compare their current confidence value to different 

response criteria to arrive a true/false decision. The 

order of comparison suggested here is to the "certain" 

criterion first, then to the criterion of intermediate 

certainty next, and to the "don't know" criterion last. 
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The lack of faster response times with "don't 

know" confidence response may, alternatively, be due to 

a limitation in the range of stimuli provided. All 

subjects indicated all the occupation statements were 

true. The confidence scale was intended to extend from 

"certain" the occupation statement was true to 

"certain" the occupation statement was false. This 

unintended truncation of the confidence response scale 

may indicate that subjects used the "don't know" 

response where they may, indeed, have had some 

confidence in their true/false response. If the 

subjects use of the "don't know" confidence response 

was a true indication that they did not know that their 

true/false response was correct, a random pattern of 

true and false response should have been displayed. 

The combined results from the confidence and 

response time data would suggest the following model 

for determining a feeling of confidence and production 

of a confidence response. First, this confidence 

response process can be broken down into two sub

processes. The goal of the initial process would be to 

evaluate available information to produce a confidence 

value, or feeling of confidence. The second process 

would translate that confidence value, or feeling of 

confidence, into a confidence response. 
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Results of this research would indicate a 

consideration of information relevance and amount in 

producing a confidence value. In particular, the 

confidence value of the belief being evaluated would 

depend upon the relevance of the information available. 

Additionally, the amount of information available would 

increase confidence for information highly relevant to 

the belief. Where information of low relevance was 

available, additional information would not produce an 

increase in confidence. Further, all available 

information would be considered in arriving at a 

confidence value. Even for those cases in which 

certainty in the belief had been reached, the present 

research indicates that additional information would 

continue to be considered. Again, this would seem a 

rational process in that the additional information, 

not yet considered, may have a negative influence on 

the belief being evaluated, and the subject may want to 

lower the confidence value on the basis of the 

additional information. 

At the second stage, the confidence value would 

be translated into a confidence response. This would 

appear, from the available data, to be a sequential 

process of comparing the confidence value against 

various response criteria. Response time data 
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collected here would suggest that the subject first 

compares the present confidence value against a 

"certain" response criterion. If this confidence value 

does not exceed this criterion, the value would then be 

compared to a "somewhat certain" criterion. Again, if 

the confidence value does not exceed this criterion, 

the subject would compare the value to a "don't know" 

criterion, and respond accordingly. The present 

research did not produce evidence that at any stage, 

the subject may re-examine available evidence to re

evaluate the confidence value. 

Limitations in the data collected here indicate 

the proposed model may be correct for beliefs evaluated 

as true only. As previously mentioned, none of the 

occupation statements evaluated by subjects here 

produced a false response. To the extent, however, 

that "certain" false responses are the reciprocal of 

"certain true" response, then a complimentary process 

can be speculated for false responses. This process is 

yet to be explored. Additionally, the present study 

allowed only one response of intermediate certain. In 

other words, subjects who were not certain yet more 

confident than "don't know", had only one response 

option. Additional research allowing for a more fine 



gradient of confidence responses would seem 

appropriate. 
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Future research is planned to clarify these 

results. Procedures like those used to generate the 

present stimuli will be used to create stimuli that 

subjects judge to be relevant to a false response to 

the occupation statement with varying degrees of 

confidence. The finding of response times to a 

"certain the statement is false," response in the range 

of those that resulted from the "certain the statement 

is true response," would be more in keeping with those 

predicted by Phillips and Wright. Phillips and Wright 

predicted that subjects would be able to respond most 

quickly when they were certain of their response and 

least quickly when they had some moderate level of 

confidence in their response. 

Results here are favorable to the interpretation 

of a competent use of available information in decision 

making. In a task situation requiring a true or false 

decision, subjects were able to decide more quickly, 

and with more confidence, with information of greater 

relevance. Further, greater response times with an 

increase in the amount of available information 

suggests the subjects consideration of all information 

in the decision process. It is this weighing and 
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consideration of all available information which should 

lead to more accurate decisions. Additional research 

is needed to clarify the present results. Questions 

remaining include, when is enough information enough, 

or will subjects always consider more, and how is 

information weighed and combined to produce a decision 

and a degree of confidence in that decision. 
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Attributes 
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Attribute Mean Lower Upper 

ACCOUNTANT 

H likes math 
grew up in the suburbs 
vacations in the west 

M likes working alone 
schemer 
makes good money 
bookish 
business oriented 

M background player 
stable income 

H accurate 
M good interpersonal skills 

average height 
H interested in finance 

single 
dishonest 
serious 

L reads mystery novels 
L goes to the movies 
M thrifty 
L likes the color blue 

analytical 
H knows tax law 
L likes Italian food 
M rigid 

physically fit 
organized 
drives a sports car 

L has black hair 

POET 

H romantic 
H natural way with words 
H large vocabulary 

rugged 
M realist 
L collects stamps 

1. 900 
4.967 
5.933 
3.517 
4.767 
2.833 
3.233 
2.467 
4.533 
3.200 
0.910 
3.967 
6.400 
1. 700 
5.900 
6.100 
3.333 
6.500 
6.400 
4.600 
6.567 
3.400 
1. 567 
6.567 
4.933 
6.067 
2.600 
5.633 
6.533 

2.067 
1.767 
2.133 
5.767 
4.533 
6.200 

1. 501 
4.437 
5.531 
3.138 
4.329 
2.488 
2.782 
2.116 
4.133 
2.826 
1. 727 
3.531 
6.042 
1. 393 
5.438 
5.727 
2.839 
6.168 
6.097 
3.986 
6.286 
2.904 
1. 309 
6.321 
4.474 
5.681 
2.164 
5.177 
6.241 

1.762 
1. 464 
1. 821 
5.464 
4.062 
5.901 

2.209 
5.498 
6.335 
3.896 
5.203 
3.177 
3.684 
2.817 
4.933 
3.573 
2.273 
4.402 
6.758 
2.006 
6.362 
6.473 
3.828 
6.832 
6.701 
5.214 
6.848 
3.900 
1. 825 
6.812 
5.393 
6.453 
3.036 
6.090 
6.826 

2.372 
2.069 
2.446 
6.069 
5.005 
6.499 



Table A: Means and 95% Confidence Intervals for 
Attributes (continued) 

Attribute 
enjoys salling 
dreamer 

M hermit 
unkempt 

H imaginative 
L right handed 
L black hair 
M serene 
H creative 

lonely 
L past prime 
L likes camping 

depressed 
M intense 

use to travel 
artistic 

M energetic 
crazy 

CAB DRIVER 

grew up on a farm 
average intelligence 
plain 
easy going 
1 ikes to drive 
likes jazz 
left handed 
lives alone 
married 
good conversationalist 
has a son 
knows about cars 
helpful 
good with directions 
knows the city 
courteous 
like bowling 
strong 
drives aggressively 

Mean 
5.567 
2.400 
4.700 
5.133 
1. 733 
5.967 
6.633 
4.067 
1. 867 
5.000 
6.067 
6.000 
5.133 
3.800 
5.600 
2.567 
4.133 
4.933 

6.267 
4.567 
4.621 
3.767 
2.233 
5.867 
6.467 
6.067 
6.067 
3.167 
6.167 
3.533 
3.733 
2.033 
1. 467 
3.733 
6.067 
5.467 
2.833 

Lower 
5.078 
2.143 
4.176 
4.733 
1. 473 
5.576 
6.378 
3.614 
1. 525 
4.575 
5.724 
5.630 
4.624 
3.387 
5.143 
2.144 
3.600 
4.423 

5.962 
4.175 
4.163 
3.283 
1. 834 
5.482 
6.163 
5.697 
5.752 
2.720 
5.813 
3.103 
3.205 
1. 659 
1.197 
3.229 
5.681 
4.939 
2.401 
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6. 56 
2.657 
5.224 
5.533 
1. 994 
6.357 
6.889 
4.519 
2.208 
5.425 
6.410 
6.370 
5.642 
4.213 
6.057 
2.989 
4.667 
5.444 

6.572 
4.959 
5.085 
4.251 
2.633 
6.251 
6.770 
6.436 
6.381 
3.613 
6.520 
3.963 
4.262 
2.407 
1.737 
4.238 
6.453 
5.994 
3.266 



Table A: Means and 95% Confidence Intervals for 
Attributes (continued) 

Attribute 
likes gardening 
slob 
mean spirited 
rude 
nosey 

LAWYER 

quick thinker 
H knowledgeable about law 
H knows the Constitution 
H self-confident 
L left handed 

intelligent 
H persuasive 

brown hair 
L sleeps late 
M from an influential family 
L likes eggs 

seeking fame 
good at debate 
collects stamps 
married 
jogs 

M arrogant 
professional 
aggressive 

L likes chocolate 
M money-hungry 

middle age 
L sings in the shower 
M friendly 
M materialistic 

deferential to authority 
H well educated 

rude 

FIREFIGHTER 

H courageous 
community minded 
scared 

Mean 
6.433 
5.700 
5.767 
5.633 
5.400 

1. 900 
1. 233 
1. 667 
1. 767 
6.400 
1. 900 
1. 667 
6.367 
6.467 
4.433 
6.600 
4.767 
1. 933 
6.233 
5.900 
5.867 
3.933 
2.233 
2.100 
6.433 
3.767 
4.933 
6.667 
4.200 
4.500 
4.600 
1. 567 
5.300 

2.033 
2.233 
5.000 

Lower 
6.164 
5.239 
5.383 
5.304 
4.964 

1. 623 
1. 045 
1. 338 
1. 486 
6.109 
1. 623 
1. 453 
6.026 
6.221 
3.872 
6.320 
4.283 
1. 698 
5.834 
5.466 
5.429 
3.474 
1. 921 
1.744 
6.142 
3.316 
4.461 
6.453 
3.635 
3.961 
4.129 
1. 309 
4.921 

1. 713 
1. 942 
4.410 
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Upper 
6.703 
6.161 
6.151 
5.963 
5.836 

2.177 
1. 421 
1. 995 
2.048 
6.691 
2.177 
1. 880 
6.706 
6.713 
4.995 
6.870 
5.251 
2.169 
6.633 
6.335 
6.304 
4.393 
2.546 
2.456 
6.725 
4.218 
5.406 
6.880 
4.766 
5.039 
5.071 
1. 825 
5.680 

2.354 
2.525 
5.590 
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Table A: Means and 95% Confidence Intervals for 
Attributes (continued) 

Attribute Mean Lower UEEer 

bored 5.600 5.104 6.096 
safety-conscious 2.100 1. 695 2.505 
lonely 5.800 5.372 6.228 
tall 5.467 4.951 5.982 

L collects stamps 6.533 6.300 6.766 
H teamworker 2.033 1. 676 2.390 

tired 5.067 4.575 5.559 
M high ability 3.433 2.912 3.955 
M social 4.200 3.669 4.731 

prepared 2.333 1. 944 2.722 
motivated 2.767 2.361 3.173 

L wears glasses 6.167 5.727 6.606 
M authoritative 4.467 3.883 5.050 
M assertive 3.533 2.955 4.112 

aggressive 2.800 2.358 3.242 
H protective 2.100 1. 812 2.388 
H cautious 1. 933 1.650 2.217 

neat 4.733 4.165 5.302 
M compassionate 4.167 3.598 4.736 

dedicated 2.667 2.232 3.101 
works long hours 2.367 1. 938 2.795 

H dependable 1. 933 1. 619 2.248 
L three children 6.267 5.897 6.636 
L married 6.100 5.727 6.473 

ARMY OFFICER 

H loyal 1.933 1. 590 2.277 
H proud 1. 600 1. 320 1. 870 
L right handed 6.567 6.321 6.812 

responsible 2.100 1.772 2.429 
L brown hair 6.733 6.541 6.925 

understanding 4.733 4.154 5.313 
likes the beach 6.367 6.067 6.667 

L has a mountain cabin 6.400 6.099 6.701 
H leader 1. 467 1. 247 1. 686 

opinionated 3.300 2.753 3.847 
H physically fi t 1. 600 1. 320 1. 870 

rides a motorcycle 6.067 5.635 6.498 
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Table A: Means and 95% Confidence Intervals for 
Attributes (continued) 

Attribute Mean Lower Ul2l2er 
hard working 2.367 1. 993 2.741 

M highly educated 4.033 3.527 4.540 
H patriotic 1. 900 1. 572 2.223 

obedient 2.200 1. 853 2.547 
L blue eyes 6.600 6.355 6.945 
M independent 3.767 3.178 4.355 

respectful 2.300 1. 937 2.663 
sensitive 5.167 4.734 5.599 

M calm 4.367 3.931 4.802 
middle age 5.800 5.380 6.220 

M personable 4.533 4.089 5.018 
eloquent 5.233 4.724 5.743 
dedicated 2.167 1. 734 2.599 
harsh 3.433 2.996 3.870 

L likes chocolate 6.733 6.541 6.925 
narrow-minded 4.533 4.024 5.063 

M charismatic 4.200 3.737 4.663 

ENGINEER 

H good at math 1. 400 1. 231 1. 569 
H logical 1. 800 1.571 2.029 

regretful 5.767 5.316 6.151 
M self-conscious 4.733 4.180 5.285 
H well educated 1. 567 1. 334 1. 789 

career oriented 1. 967 1. 593 2.341 
highly specialized 2.100 1.781 2.419 

M opinionated 4.500 3.934 5.067 
L plays the guitar 6.500 6.177 6.823 
H intelligent 1. 767 1. 521 2.012 
M listens to others 4.100 3.540 4.660 
L Methodist 6.533 6.192 6.875 

studious 2.600 2.116 3.084 
hard working 2.300 1.912 2.688 
likes dogs 6.467 6.154 6.780 

H problem solver 1. 567 1. 363 1.771 
builder 2.933 2.474 3.393 

L blue eyes 6.667 6.439 6.894 
M tidy 4.700 4.125 5.275 

unimaginative 5.467 4.976 5.958 



Table A: Means and 95% Confidence Intervals for 
Attributes (continued) 

Attribute 
compulsive 
loner 
impatient 
close to retirement 
mathematically inclined 
likes the morning newspaper 
has three children 
likes science 

L played soccer in high school 
L likes old movies 

passive 

Mean 
5.467 
5.667 
5.267 
6.467 
2.567 
5.833 
6.300 
2.333 
6.400 
6.567 
5.600 

Lower 
5.044 
5.218 
4.762 
6.174 
2.089 
5.387 
5.946 
1. 978 
6.009 
6.334 
5.217 

H indicates inclusion as high relevance attribute 
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5. 90 
6.115 
5.771 
6.759 
3.044 
6.280 
6.654 
2.689 
6.791 
6.799 
5.983 

M indicates inclusion as medium relevance attribute 
L indicates inclusion as low relevance attribute 



Table B: Number of Unique Profiles Available Within 
Each Amount-bY-Relevance category Assuming 
Random Selection with Replacement 

Number of 
unique profiles 

Number of Attributes in the Profile 

1 2 

5 10 
( 4 ) * ( 6 ) 
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3 

10 
( 4 ) 

* numbers in parenthesis indicate number of unique 
profiles for those categories with only four attributes 



Table c: Repeated-Measures Analysis of Variance for confidence Responses 

Source OF Sum of Squares Mean Squares F 

Model 179 848.6458 4.7410 18.04 

Error 1980 520.2500 0.2628 

Total 2159 1368.8958 

Amount 5.7250 2.8625 3.09 

Subj-Amt 38 35.2009 0.9263 3.53* 

Relevance 2 221.1083 110.5541 52.71* 

Subj-Re1 38 79.6509 2.0961 7.98* 

Amt-Rel 4 4.7917 1.1979 3.52* 

Subj-Amt-Rel 76 25.8935 0.3407 1. 30 * 

Subjects 19 476.2755 25.0671 95.40* 

* effects significant at « 0.05 

Greenhouse 
Pr>F Geisser 

>0.0001 

0.0571 0.828 

0.0001 

0.0001 0.0001 

>0.0001 

0.0109 0.0244 

0.0456 

>0.0001 

R Sq 

0.62 

0.0004 

0.025 

0.16 

0.058 

0.0003 

0.0189 

0.34 

CXl 
~ 



Table D: Repeated-Measures Analysis of Variance for Response Time 

Source DF Sum of Squares Mean Squares 

Model 393 34655471.10659 88181. 8603 

Error 1766 45281736.2638 25640.8473 

Total 2159 79937207.3704 

Conf 2 1458603.1814 7294301.5 

Subj-Conf 35 3640541. 5546 104015.47 

Amount 926389.1815 463194.59 

Subj-Amt 38 1678198.6148 44163.121 

Relevance 2058471.9676 1029236.0 

Subj-Rel 38 1889705.6620 49729.10 

Conf-Amt 212645.7572 53161. 44 

Subj-Conf-Amt 62 2193173.9834 35373.77 

Conf-Rel 155552.8907 38888.22269 

subj-Conf-Rel 74 2667183.7574 35094.5231 

Amt-Rel 4 144612.2046 36153.0512 

Subj-Amt-Rel 76 1706003.7769 22447.4181 

F Pr>F 

3.44 >0.0001 

7.01- 0.0027 

4.06- 0.0001 

10.49- 0.0002 

1. 72- 0.0042 

20.70- 0.0001 

1. 94- 0.0006 

1.50 0.2123 

1.38- 0.0282 

1.11 0.3590 

0.91 0.64 

1.61 0.18 

0.88 0.7689 

Greenhouse 
Geisser 

0.0034 

0.0003 

0.0001 

0.3568 

0.3568 

0.1972 

R Sq 

0.433 

0.018 

0.045 

0.011 

0.02 

0.025 

0.023 

0.02 

0.027 

0.0 

0.0 

0.0 

0.0 

00 
Ul 



Table D: Repeated-Measures Analysis of Variance for Response Time (Continued) 

Source DF Sum of Squares Mean Squares F 

Conf-Amt-Rel 8 86129.1454 10766.1432 0.38 

Sb-Cf-Rl-At 148 4340627.7620 28556.7616 1.42* 

Subjects 19 16675234.2963 877643.91 34.23* 

* effects significant at ~ 0.05 

Pr>F 

0.9315 

0.0333 

>0.001 

Greenhouse 
Geisser R Sq 

0.8509 0.0 

0.0 

0.20 

00 
0'1 
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Table E: Means and Standard Deviations for Confidence 

A 
M 
o 

1 

U 2 
N 
T 

3 

RELEVANCE 

High Medium Low 

M=5.279 M=4.913 M=4.617 

5=0.7122 5=0.7765 5=0.7423 

M=5.438 M=5.017 M=4.629 

5=0.7069 5=0.7676 5=0.7072 

M=5.546 M=4.946 M=4.679 

5=0.6137 5=0.7373 5=0.7320 

n = 240 observations per cell 

M indicates means 

5 indicates standard deviations 



Table F: Means and Standard Deviations for Response 
Time for Confidence, Relevance, and Amount 

"Don't 
Know" 

M=309.94 

s=171.33 

Low 

M=307.37 

s=172.77 

1 

M=253.77 

s=147.82 

CONFIDENCE 

"Somewhat 
Certain" "Certain" 

M=284.85 M=245.30 

s=176.02 s=156.78 

RELEVANCE 

Medium High 

M=295.88 M=236.90 

s=181.38 s=146.04 

AMOUNT 

2 3 

M=281.98 M=304.39 

s=164.93 s=191. 36 

n = 7200 observations per cell 

M indicates mean response time in milleseconds 

88 

s indicates response time standard deviation in 
milleseconds 



figure 1: Partition of confidence leading to confidence responses 
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figure 2: Mean confidence for relevance and 
amount 
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figure 3: Mean confidence across relevance 91 
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400 figure 4: Mean response time across confidence 
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fjgure 5 ': Mean response time across relevance 
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figure 6: Mean response time across amount 
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APPENDIX A: Sample response sheet from the attribute 
generation task 
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For the occupation title listed below, please 

list attributes, or characteristics, that you feel are 
typically associated with that occupation. For 
example, characteristics a lawyer might have might be 
"active in politics", "good at debate", or 
"aggressive." please try to list at least twenty 
attributes, although more would be appreciated. 

ACCOUNTANT 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 



APPENDIX B: Sample instructions for attribute 
evaluation task 

97 
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INSTRUCTIONS 

The purpose of this task is to determine what 
attributes, or characteristics, of people are related 
with different occupations. In other words, if you 
don't know what a person does for a living, what about 
a person may help you decide what that person's 
occupation is. 

There are seven occupation titles for which a 
list of attributes follows. Along with each attribute 
is a scale on which you are to indicate how related, or 
not related that attribute is to that occupation. In 
other words, would knowing that attribute help you 
guess what was that person's occupation. For example, 
under bank teller you might encounter: 

likes to count money 
related to being not related to being 
a bank teller a bank teller 
-1--------2--------3--------4--------5--------6------7-
or 

likes ice cream 
related to being not related to being 
a bank teller a bank teller 
-1--------2--------3--------4--------5--------6------7-

If you feel that knowing that a person likes to 
count money is related to being a bank teller, or would 
help you decide if that person was a bank teller, you 
would circle a number toward the left side of the 
scale. If you feel that knowing a person likes to 
count money is not related to being a bank teller, you 
would circle a number toward the right side of the 
scale. You would then do the same for knowing that the 
person likes ice cream. 

The scale is designed, as you can see, to allow 
you to indicate a varying degree of how related or 
unrelated that attribute is to that occupation. 
Please, avoid the temptation to mark the spaces in 
between the numbers. Only circle, or mark in some 
fashion, the numbers on the scale. You may truly feel 
that an attribute is related with an occupation 
somewhere between two of the numbers, but I cannot use 
a r~sponse of that type. Please, only circle or mark 
in some fashion the numbers on the scale. 
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