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SUMMARY 

Overview 

A series >f eight experiments investigated people's 

confidenje in their ability to make a variety of judgments. 

Participants were almost uniformly overconfident in their 

abilities, even when warned of the difficulty of the tasks. 

Such overconfidence can have a very adverse effect on how 

information is recruited and analyzed in the making of 

decisions. 

Background and Approach 

A large component of any decision maker's job is to 

summarize complex ensembles of information into dichotomous 

judgments.  On the basis of intelligence reports, it might 

be necessary to decide whether a particular set of maneuvers 

are exercises or the early stages of an attack.  On the 

basis of personal impressions and reports, one might have to 

decide whether a particular officer is or is not competent. 

On the basis of prior experience, one might have to decide 

whether a recruit is ready for combat.  An important aspect 

of such judgments is the degree of confidence that 

accompanies them.  That confidence may determine whether 

more information will be gathered or whether an action will 

be taken.  It may also determine whether that action,will be 
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Earlier research in this program has found that 

overconfidence typifies most judgments studied.  Those 

judgments were, however, generally restricted to confidence 

in general knowledge on a variety of unrelated tasks.  In 

the present experiments, the participants assessed their 

confidence in a series of dichotomous judgments regarding 

one topic.  Furthermore, they were given time to familiarize 

themselves with that topic and in some instances, given 

information relevant to their general level of ability on 

the task. 

Findings and Implications 

Without exception, the varied tasks used here were 

judged to be easier than was actually the case.  Such 

overconfidence typified 80% of the participants in each 

study.  Allowing participants to study a set of solved 

problems of the same type neither increased nor decreased 

overconfidence.  A modest (but far from complete) reduction 

in overconfidence was effected by telling people that one 

task was virtually impossible. 

From the results, it appeared that even minimal 

familiarity with a judgment task produces a great number of 

hypotheses regarding how it may be accomplished.  These 

hypotheses are not tested properly; they are assumed to be 

correct—producing overconfidence. 

Such overconfidence may le-d to premature cessation 

of information gathering and to ineffective iecision making. 

No generally effective way to combat it is available. 
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1.  INTRODUCTION 

The human understanding is of its own nature 

prone to suppose the existence of more order 

and regularity in the world than it finds. And 

though there be many things in nature which are 

singular and unmatched, yet it devises for them 

parallels and conjugates and relatives which do 

not exist. 

Bacon 

Many tasks we face in life may be described as multi- 

cue discriminations.  Using information from a number of var- 

iables, we make judgments such as adequate-inadequate, malig- 

nant-benign, fast-slow, or Democrat-Republican.  What deter- 

mines our confidence in our ability to make a particular kind 

of discrimination?  One important cue is likely to be how well 

we seem to have been able to make such discriminations in the 

past.  How well do we ascertain that ability? We should have 

the most realistic appraisal when we have gone through a con- 

centrated series of trials in each of which we first make the 

required discrimination and then receive accurate outcome feed- 

back, perhaps with instruction In why we did well or poorly 

(Hammond & Summer, 1972). 

Such ideal conditions are, in roost people's lives, quite 

rare.  Typically, trials are so spread out that it is difficult 

to extract general discriminatory principles; feedback is am- 

biguous or so long in coming that we cannot remember exactly 

what our judgment was or how we made it; no one is around to 

instruct us, and so on.  The opportunities for extracting the 

wrong amount of confidence, either too much or too little, are 
enormous. 
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One seemingly minor deviation from these ideal condi- 

tions is having concentrated trials with tasks and feedback 

presented simultaneously.  For example, we might be presented 

a set of clinical profiles labelec? "neurotic" or "psychotic" 

or race horses labeled "won" or "lost" or stocks labeled "rose" 

or "fell."  We are to study these se+-s in order to determine 

how differently labeled cases differ and to assess our ability 

to make that discrimination when faced in the future with un- 

labeled cases. 

The present experiments examine the appropriateness of 

assessments of discriminatory ability derived under such condi- 

tions.  All subjects received sets of learning trials in which 

experience was concentrated and stimuli were presented in a 

clear, common format.  For some subjects, the study stimuli 

were labeled (e.g., malignant or benign), for others, they were 

unlabeled.  At first glance, it might seem as though subjects 

receiving labeled stimuli would be in the best position to ap- 

priase their discriminatory ability.  We predicted, however, 

that provision of labels would mislead and produce unwarranted 

confidence in one's judgments. 

At least three lines of evidence pointed in this direc- 

tion.  For one, Fischhoff (1975, 1977) has found that when 

people are told the outcomes to historical events, they over- 

estimate the likelihood that they would have been able to pre- 

dict those outcomes had they not been told; when told the an- 

swers to general knowledge questions, they overestimate how 

much they knew without being told.  Apparently, once the out- 

come to an event or the answer to a question is reported, every- 

thing else known about that event or question is quickly rein- 

terpreted to make a coherent whole of all relevant knowledge. 

People do not appreciate the extent of this reinterpretation 

and, as a result, exaggerate the extent to which they would 
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have been able to predict the answers, had they been asked.  In 

a discrimination task, such a "knew-it-all-along" effect would 

lead people who have seen labeled trials to believe that they 

would have made more correct discriminations than would have 

been the case.  It might also lead them to overestimate their 

ability to make such discriminations in the future. 

The second line of evidence is anecdotal and may be 

found in methodological discussions of "correlational overkill" 

(Ku-.ce, Cook & Miller, 1975) or the "degrees of freedom" prob- 

lem (Campbell, 1975).  Given a set of labeled cases and a suf- 

ficiently large set of characterizing attributes, one can al- 

ways devise a rule predicting the labels from the attributes to 

any desired level of proficiency.  In regression terms, by ex- 

panding the set of independent variables one can always find a 

set of predictors (or even one predictor) with any desired cor- 

relation with the independent variable.  The price one pays for 

overfitting is, of course, shrinkage, failure of the predictive 

(or discriminatory) rule to "work" en a new sample of cases. 

The frequency and vehemence of the methodological warnings sug- 

gest that correlational overkill is a bias that is quite re- 

sistant to even extended professional training (Armstrong, 1975; 

Crask & Perreault, 1977; Hammer, 1974; Lewis-Beck, 1977).1 The 

knew-it-all-along effect may be considered a form of over- 

fitting by which attributes are selected, interpreted and high- 

lighted so as to make the assigned labels seem obvious.  Over- 

confidence in future discrimination tasks would arise if judges 

did not realize the extent to which they may have capitalized 

on chance when explaining the labels in the study sample. 

Thirdly, the opportunity to study labeled examples may 

also lead to overconfidence in one's ability to make future 

discriminations by creating an illusion of control.  As Langer 

(1975, 1977) has argued, people overestimate their future suc- 
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cess at tasks perceived to be dependent on skill (rather than 

luck).  Furthermore, they tend to see an element of skill in 

situations that are governed by chance.  Studying labeled ex- 

amples might be expected to evoke undue feelings of skill (and 

control).  Thesr '"pelin'js wc 'Id bo augmented by hindsight ef- 

fects and overfi .Lxng. 

In order to see whether provision of labels with study 

examples induces overconfidence, we used a relatively small 

number of study examples (10-12) , each of which was character- 

ized by many attributes.  Subjects1 task v.as always to make a 

dichotomous discrimination on a subsequent set of unlabeled 

examples and indicate the probability of their choice being 

correct.  The tasks were designed to appear difficult, but to 

be impossible. 

In Experiment 1, for example, the task involved cate- 

gorizing short handwriting samples as being written by either 

a European or an American. We predicted that allowing people 

to study a number of correctly labeled samples would increase 

their confidence in being able to make future discriminations 

without actually improving their ability. Control groups 

studying the same samples without labels should be equally 

proficient, but less confident. 

1-4 
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2.  EXPERIMENT 1 - HANDWRITING ANALYSIS 

Method 

Design-  In Part I, every subject studied 10 handwrit- 

ing specimens, five written by Americans and five by Europeans 

for a period of five minutes.  For the labels group, these spe- 

cimens were labeled correctly according to continent of ori- 

gin.  For the no-labels group, the specimens were unlabeled. 

In Part II, all subjects were given 10 additional specimens. 

For each, they were asked to make a best guess at the country 

of origin and to assess the probability that their guess was 

correct, using a probability from .50 to 1.00. 

Stimuli.  The 20 specimens used (10 European and 10 

American) were selected from a set of 100 (50 European) col- 

lected by Dr. Lewis Goldberg in Eugene, Oregon and in The Neth- 

erlands.  The criterion for inclusion was being correctly 
identified by between 40% and 60% of a sample of 20 student 

subjects in Eugene (mean percent correct = 52.3%).  We believed 

that discrimination was impossible for these specimens and un- 

likely to improve with the minimal opportunity for learning 

offered the labels groups.  The 20 specimens were randomly 

sorted into two sets of 10 (5 European; 5 American) in four 

different ways.  Roughly one quarter of the subjects in each 

group received each sorting; half of these received each of the 

two sets in Part I, half in Part II.  Thus, the 20 specimens 

used were presented in 8 different ways, in order to minimize 

the likelihood of using one particular combination with unusu- 

ally good or poor transfer from Part I to Part II. 

Instructions.  Part I instructions read: 

In this experiment, we are trying to determine 

whether people can distinguish between European and 
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American handwriting.  You will see 10 cards.  Each 

' card will contain a simple handwritten sentence: 

Mensa mea bona est 

You are to judge whether each sentence was written 

by an American or a European. 

' Before you take this test, you will have an oppor- 

tunity to study samples of handwriting.  You will be 

given a page with ten [labeled—training group] samples, 

5 American, and 5 European.  You will have 5 minutes to 

* study them prior to the test. 

Part II instructions read: 

Now that you have had a chance to examine th^ hand- 

writing samples, you will have the opportunity to make 

some predictions.  On the following pages, you will see 

some handwriting specimens.  For each specimen, first 
1 indicate whether you think it was written by an Ameri- 

can or European. 

Second, decide what the probability is that your 

answer is correct.  This probability can be any number 

from .5 to 1.0.  It can be interpreted as your degree 

of certainty about the correctness of your answer.  For 

example, if you respond that the probability is .6, it 

means that you believe that there are about 6 chances 

out of 10 that your answer is correct.  A response of 

1.0 means that you are absolutely certain that your 

answer is correct.  A response of .5 means that your 

best guess is as likely to be right as wrong.  Don't 

' estimate any probability below .5, because you should 

always be picking the alternative that you think is 

more likely to be correct.  Write your probability on 

the space provided on the answer sheet. 

2-2 
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To repeat, this probability is a measure of your degree 

of certainty that your chosen alternative is the cor- 

rect alternative.  It is a number from .5 to 1.0, where 

.5 means complete uncertainty and 1.0 means complete 
certainty. 

Subjects.  A total of 52 paid subjects were recruited 

through an advertisement in the University of Oregon student 

paper.  They were assigned to the two groups according to their 

preference for date and time at which the groups were scheduled. 

Subjects in subsequent experiments were recruited and assigned 
in the same way. 

Results and Discussion 

Table 1 presents the mean percent correct and me n prob- 

ability judgment for subjects in each group.  Subjects who saw 

the laüels in Part I were more confident than subjects who did 

not (mean probability of .745 vs. .645).  Unfortunately for the 

evaluation of our hypothesis, this increased confidence was 

highly justified.  The minimal learning opportunity they re- 

ceived enabled labels subjects to identify correctly three 

quarters of the test specimens.  Subjects without that little 

learning did little better than chance (53% correct) in Part 
II. 

If subjects use the probability scale correctly (i.e., 

if they are "perfectly calibrated," see Lichtenstein & Fisch- 

hoff, 1977, or Lichtenstein, Fischhoff & Phillips, 1977), then 

their mean probability judgment should equal their percentage 

correct.  By this criterion, the level of confidence of sub- 

jects in the labels condition was much more appropriate to 

their abilities than was that of the no-labels condition, which 
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Table 1 

Performance (Percentage Correct) and Confidence (Mean Probability) in Part II 

Experiment Labels No- -Labels 

No. 
% 

Name     Correct 
Mean 

Probab 
Over/Under 
Confidence3 N 

% 
Correct 

Mean 
Probab. 

Over/Under 
Confidence3 N 

1 Handwriting 77.0 .745 - -.025 22 53.3 .645 .112 30 

2 Ulcers 76.3 .702 - -.061 33 58.5 .599 .014 38 

3 Stocks 49.3 .643 .150 38 44.0 .671 .229 25 

A Horseracing 41.5 603 .188 46 39.1 .651 .260 42 

5 Children's 
Drawings 

54.1 .667 .126 47 52.3 .677 .154 45 

6 Children's 
Drawings 
(discouraging 
instructions) 

57.7 .631 .054 40 45.6 .627 .171 3b 

Equals difference between mean probability and proportion correct. Negative sign 
indicates underconfidence. 
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showed considerable overconfidence.  Thus, the labels group 

both knew more and had a better appreciation of how much 

they knew.  This result fits a pattern reported by Lichtenstein 

and Fischhoff (1977), who found that the appropriateness of 

probability responses increases as percent correct increases 

from 50% to about 75% (above which it decreases). 
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3.  EXPERIMENT 2 - ULCERS 

Clearly, Experiment 1 did not provide an adequate test 

of the hypothesis that a worthless opportunity to learn an im- 

possible task will lead people to be overconfident.  The op- 

portunity provided to labels subjects in Part I of Experiment 

1 was much more useful than we imagined it would be. 

Experiment 2 was designed to provide subjects with a 

completely ufamiliar task (and one that presumably could not 

be learned), diagnosing ulcers as malignant or benign on the 

basis of a small number of diagnostic signs.  Cases were drawn 

from a study by Slovic, Rorer and Hoffman (1971) which dis- 

covered, among other things, substantial disagreement in diag- 

nosis among the expert radiologists who served as subjects. 

The seven diagnostic signs were the size of the ulcer 

(larger or smaller than 2 cm), its location (on or off the 

greater curvature) and the presence or absence of "extra- 

luminality," "associating filling defect," "a regular contour," 

"a rugal pattern (i.e., radiating folds)" and "associated du- 

odenal ulcer."  No further explication of these signs was pro- 

vided.  Subjects saw eight examples in each of Part I and Part 

II.  Those seen in Part I were either labeled benign or malig- 

nant or unlabeled.  A total of 16 cases was used, divided into 

two sets, each of which appeared i-      I for half the sub- 

jects. 

These were not actual cases, but artificial ones ori- 

ginally designed to be believable to a practicing radiologist. 

As a result, the actual diagnosis (the correct label) could 

only be guessed at.  From screening large populations, several 
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of these seven signs have been found to have diagnostic valid- 

ity.  The J6 cases used here were found by Slovic et al. (1971) 

to have these valid signs pointing overwhelmingly toward one 
diagnosis (that used as the label). 

Results 

Much to our surprise (and chagrin), the pattern of 

Experiment 1 was repeated.  As shown in Table 1, subjects who 

saw eight labeled cases learned enough from them to make 76.3% 

correct discriminations in Part II, many more than the no-labels 

group (58.5%).  Their confidence was also higher, but with 

considerable justification.  Again, subjects' learning ability 

thwarted our test of the hypothesis. 
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4.  EXPERIMENT 3 - STOCKS 

Experiment 3 replicated Experiments 1 and 2 with a 

task chosen to be truly impossible; predicting whether each 

of 12 common stocks had increased or decreased in price over 

the period from February 14, 19 75, to March 19, 19 75.  The 

basis of these predictions was the stock market price and 

volume charts produced by Standard and Poor's Trendline di- 

vision for the period July 12, 19 74--February 14, 1975.  Sub- 

jects first learned how to read the major features of such 

charts and then in Part I were allowed to study four charts 

of stocks, two of which had increased and two of which had 

decreased over the period.  The labels g: >up was told how 

these four stocks had performed in the next period; the no- 
labels group was not. 

We had no reason to believe that this rudimentary 

training would enable people to predict market fluctuations 

(we would be in the wrong business if it did).  Performance 

charts also appeared to be an attractive stimulus because many 

investors seem to stay in the market only because of their 

ability to create an illusion of explicability.  Anyone who 

has heard even the brief stock market reports on the evening 

news knows that market analysts have an explanation for every 

fluctuation.  Upon close examination, their explanatory pro- 

cesses seem to exemplify those described in our hypothesis. 

Analysts draw upon an enormous set of explanatory variables.2 

Not only is this set large enough to fit virtually any data, 

with a little ingenuity, but it contains contradictory explan- 

atory rules.  For example, if the market rises following good 

economic news, it is said to be responding to the news; if it 

falls, that is explained by saying that the good news had al- 

ready been discounted.  Figure 1 shows how two contradictory 
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rules can be used, in hindsighrf to show how a nondescript 

undulation in price foretold a subsequent increase or decrease 

in price (continued undulation, presumably, could be accounted 
3 

for by a third rule). 

Whereas Fama (1965) has forcefully argued that market 

fluctuations are best understood as reflecting a random walk 

process, analysts' propensity for over-explaining is such that 

t'-.ey seem to deny any random component in stock prices.  Per- 

haps the best evidence of this is their reliance on the ulti- 

mate fudge factor for explaining random variations, the "tech- 

nical adjustment." 

Method 

Design.  Experiment 3 replicated Experiments 1 and 2 

except for the change of stimuli. 

Stimuli.  Four alternative sets of stimuli were created 

in the following manner:  all 618 stocks appearing in Trendline 

for February 14, 1975, were sorted into those which were at 

least one point ($1) higher on March 19, 1975, those at least 

a point lower on March 19, and those which were relatively un- 

changed.  For each of the four sets, two stocks showing in- 

creases were chosen to serve as study stimuli (Part I) and six 

more were chosen as test stimuli (Part II); two and six stocks 

showing decreases were also chosen.  Stocks were chosen ran- 

domly without replacement.  The relatively unchanged stocks 

were not used.  Overall market indices were very similar on 

February 14 and March 19, indicating that there was no general 

market trend that knowledgeable suLJects might use to improve 

their performance.  A typical chart appears in Figure 2. 
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Figure 1 

Ambiguity in diagnostic signs 
(From W. Jiler, How Charts Can 
Help You in the Stock Market, 
New York:  Trendline, i962, 
used by permission). 
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Figure 2 

Typical  stimulus   for Experiment  3. 
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Procedure.  A one-half hour explanation of how to read 

the Trei.-iline charts was presented to the subjects.  Questions 

were encouraged and answered to the group as a whole before 

proceeding to Parts I and II, which were analogous to the com- 

parable sections of Experiment 1.  A post-experiment question- 

naire was used to identify subjects who had either specific 

knowledge of the stocks used or who had been totally confused 

by the task (there appeared to be none of either type) and to 

ask subjects about the strategies they had used. 

Results 

As hoped, labels subjects were unable to learn how to 

make the required discrimination.  On Part II, they got only 

49.3% correct.  Nonetheless, they were substantially overcon- 

fident (mean probability = .643, overconfidence = .150). 

Unfortunately for the hypothesis, no-labels subjects 

were just as confident (mean probability = .671) and, if any- 

thing, even more overconfident (percent correct = 44.1%, over- 

confidence = .230), without the benefit of labeled charts in 
Part I. 

Discussion 

The most dramatic result of Experiment 3 was the gross 

overconfidence of the no-labels subjects.  Apparently, with 

only a brief explanation of how to read charts, these people 

believed that they were able to predict the direction of price 

movement for a variety of stocks.  Given this initial overcon- 

fidence (which also characterized the no-labels group of Ex- 

periment 1), our manipulation would have had to be extremely 

powerful to have had any appreciable effect. 
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In exploring reasons for the no-labels subjects' over- 

confidence, we realized that the charts we were using also con- 

tained many labels for that group.  They could, for example, 

generate labeled study trials by attempting to predict the 

February 14 closing price from that of January 9, or the Feb- 

ruary 13 close from that of January 8, and so on.  In the post- 

experiment questionnaires, subjects in both groups reported 

basing their predictions on fairly elaborate rules, some drawn 

from their own intuitive theories of finance, others derived 

from study of the charts themselves.  Given the amount of 

traininq information in the charts themselves, providing four 

March 19 closing prices to the labels group may have consti- 

tuted a very minor addition. 
I 

' 
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5.  EXPERIMENT 4 - HORSE RACING 

The stock market task failed to test the "illusion of 

discriminability" hypothesis for two reasons:  (1) no-labels 

subjects' undue confidence in their ability to perforir an im- 

possible task; and (2) the labels implicit in the stimuli given 

to no-labels subjects.  Experiment 4 replicates the previous 

experiments with a task chosen to avoid these two problems: 

picking the winner from the first three horses in parimutuel 

races.  We believed that no-labels subjects would see this as 

a task with a very large luck and a very small skill component, 

whei^as possession of labels would lead subjects in the other 

group to the hypothesized overconfidence. 

Method 

Stimuli♦  Forty races held at the Aqueduct, New York, 
race track early in the 1968 season were selecter1 from The 

Racing Form.  The firsc three horses to finish from each race 

and 26 pieces of information about each horse were presented 

on a page like that in Table 2.  Two paired sets of 10 races 

each were created out of the forty races.  Each paired set 

was presented to half of the subjects, half of whom studied 

one member of the pair in Part I; the remaining subjects were 

tested on it in Part II.  For the labels group, "winner" was 

written above the winning horse. 

Instructions.  All unfamiliar cues on the performance 

charts were explained to subjects in a group setting like that 

in Experiment 3.  Instructions for Parts I and II were analo- 

gous to those in the previous experiments.  In Part II, sub- 

jects were asked to choose the winning horse of the 3 and to 

give a probability ranging from 1/3 to 1.0 that they were cor- 

rect. 
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Table 2 

Typical Stimulus for Experiment 4 

Name of Horse 

Age 

Post Position 

Modal Distance Raced 

Tillie's Alibi Frostyann 

5 4 

5 13 

6f 6f 

1968: Number of Starts 

1968: Number of Wins 

1968: % Won 

1968: Dollars Earned 

1967: Number of Starts 

1967: Number of Wins 

1967: % Won 

1967 Dollars Earned 

4 

0 

0 

500 

8 

2 

25 

5800 

6 

0 

0 

2600 

24 

5 

21 

22300 

No. Days Since Last Race 

Was Last Race at Aqueduct? 

Finishing Position: Last Race 

No. Lengths Behind in Last Race 

Speed Rating: Last Race 

Weight This Race 

Weight Last Race 

10 

yes 

4 

-3.50 

77 

116 

114 

10 

yes 

7 

-8.0 

74 

116 

115 

Leading Jockey This Race? 

Jockey's 1967 Record: No. Starts 

Jockey's 1967 Record: No. Wins 

Jockey's 1967 Record: % Won 

yes 

541 

32 

6 

yes 

1648 

301 

18 

Trainer's 1967 Record; 

Trainer's 1967 Record: 

Trainer's 1967 Record; 

Comment Last Race 

No. Starts 

No. Wins 

% Won 

76 

5 

6 

Weakened 

393 

39 

10 

Bold bid,tired 

Pookins 

4 

6 

6f 

4 

0 

0 

800 

2 

0 

0 

0 

47 

no 

3 

-9.50 

72 

116 

113 

yes 

388 

28 

7 

263 

31 

12 

Wide, tired 
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Results and Discussion 

As Table 1 shows, both groups performed only slightly 

better than chance (33.3% correct) indicating the difficulty 

of the task both with and without labeled study examples.  The 

marginal ability shown by all subjects was apparently due to 

several races where the winning horse clearly dominated the 

other two on the form charts.  However, as in the previous 

experiments, subjects in both groups were grossly overconfi- 

dent.  Even without the benefit of labels, subjects believed 

that they could pick the winners.  Again, the power of the ex- 

perimental manipulation paled beside the strength of subjects' 

overconfidence. 
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6.  EXPERIMENT 5 - CHILDREN'S DRAWINGS 

Experiment 5 attempted to provide a (air test of th. 
hypothesis by usinq a task eh»*-   ,.. e 

sible to nn f.K, "0   appear Patently impos- 
srble to „o-labels subjects, allowing us (fl„.lly, to de'er. 

»ine whether the presence of labels does make the impossLle 
eem possrble.  The task chosen was sorting small J   " 

dwrngs according to their continent of origin. Euro e o 

::::; j   nrrr—£rom a book by K
— — ■ 

^ are the .^llZTtlZTr "' ^^ ^ 
Method 

Stimuli.     Each  subject  received  in Part  I a   nr.11     .- 
Of  S0-6„  small   (l-2  cm tall)   children,s  ^ .^ o    ^  -- 

ZJZZ\TOTI r:an countries which -" — --led (see Flgure 3., or labeled (see ^^^    acoo 

country of origin. Ml „ere taken from the inside front and 
back covers of Kellogg <„„,.  In Part „, su     ""  

nä 

cot nen
a
t r:!',1: addltl0nal ^^  ^»wings (6 ^^ h' 

t"   n1: t
hr brrandomiy sei6otea from the —- 

compiled " "^ 0f StUdy and test "**"*'  ««e 

were: 
i£äi™ctions.  part ! instructions (or both ^^^ 

in the present experiment, „e ere trying to deter- 

mrne whether people can discriminate between children's 
drawings from different parts of the world,  m th. 

first part of the experiment, you „in have five ,„in- 

utes to familiarize yourself with sixty or so drawings 
of the type to be used on the second part,  m that 
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Figure 3a 

Europe Asia 

^^fS^s3 

» 
Figure 3b 

Unlabeled (a) and labeled (b) study examples 
for Experiments 5 and 6. 
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second part, you will be asked to decide for each of 

twelve drawings whether it comes from Europe or from 

South and East Asia.  The European pictures all came 

from the following countries:  Denmark, England, Ger- 

many, Greece, Italy, Spain, Sweden, or Switzerland 

The South and East Asian drawings came from:  China, 

Formosa, Hong Kong, India, Japan, Nepal, Philippines, 

or Thailand.  All drawings were taken from the Rhoda 

Kellogg Child Art Collection. 

Part II instructions were analogous to those used in 

previous tasks. 

Results and Discussion 

As Table 1 shows, the story of Experiments 3 and 4 was 

repeated.  Labels subjects learned nothing by studying the 

labeled sketches.  Both groups, however, were grossly over- 

confident.  Apparently even this obscure task could not shake 

the no-labels subjects' confidence in their ability to make the 

required discriminations.  Indeed, looking over the right-hand 

columns of Table 1, it appears that no-labels subjects give a 

mean probability response of about .65 regardless of the task 

and their ability to perform it. 

Before concluding that this "65" rule is a cultural 

universal, it is worth considering the possibility that this 

overconfidence was induced, at least in part, by the instruc- 

tions or experimental setting.  In Experiments 1-5, care was 

taken to avoid any intimation that the task was possible so 

that the instructions would not be blamed for the anticipated 

overconfidence of labels subjects.  Nonetheless, perhaps people 
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believe that any task set before them in an experiment must be 

possible.  Experiment 6 was designed to reduce this possibility 

through the use of instructions stating explicitly that the 

children's drawings task might be impossible. 
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7.  EXPERIMENT 6 - DISCOURAGING INSTRUCTIONS 

Method 

Instructions.  The first sentence of the instructions 

for Experiment 5 was replaced with "Many people have claimed 

that the art of small children is the same in all cultural 

settings; others disagree.  In the present experiment, we are 

trying to determine whether people can indeed discriminate be- 

tween children's drawings from different parts of the world." 

The last sentence was replaced with "All drawings were taxen 

from the Child Art Collection of Dr. Rhoda Kellogg, a leading 

proponent of the theory that children from different countries 

and cultures make very similar drawings."  To the Part II in- 

structions was appended "Remember, it may well be impossible 

to make this sort of discrimination.  Try to do the best you 

can.  But if, in the extreme, you feel totally uncertain about 

tne origin of all of these drawings, do not hesitate to respond 

with .5 for every one of them." 

Results 

As Table 1 shows, the change in instructions had some 

effect in the appropriate direction, reducing the mean confi- 

dence of both groups by approximately .05.  Both, however, were 

still overconfident.  Only 6 of 76 subjects (4 in the labels 

group, 2 in the no-labels group) accepted the option of respond- 

ing with .5 to all items (about the same proportion as in the 

previous experiments.) 
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8.  EXPERIMENT 7 - BELLWETHER PRECINCTS 

So far, we've learned more about the dangers of no 

learning than about the dangers of a little learning.  Before 

abandoning our hypothesis, let us review the tasks we used to 

see whether, for all their variety, they might have shared 

some feature that kept labels subjects from capitalizing on 

chance correlations between independent variables and the de- 

pendent variable.  One such common feature is the fact that 

the stimuli in all tasks were arranged by cases rather than 

by variables.  To see if, for example, "number of days since 

last race" was a valid predictor of a winning horse, a subject 

would have to flip through 10 pages of races keeping a running 

tally of the correlation between that predictor (number of days) 

and the criterion.  Keeping track of 26 such correlations and 

their relative strengths may have confused labels subjects and 

reduced their confidence.  What would happen if our stimuli 

were organized by variables rather than cases or equally or- 

ganized by both criteria?  Except with horse racing, there is 

no way that any of the tasks we have used already could be so 

reorganized, in part because the potential predictors are not 

uniquely defined.  One could not exhaustively list the char- 

acteristics of the children's drawings of Experiments 4 and 5. 

With horse racing, one could present each of the 26 predictors 

separately along with the horses and results from each of the 

10 races.  This arrangement would, however, eliminate the cases 

(races) as entities and present a highly unnatural array. 

Experiment 7 explored the effect of organizing by pre- 

dictors.  Rather than rearrange the horse racing stimuli, we 

devised a new task allowing the stimuli to be organized either 

by cases or by predictors.  In it, subjects were presented with 
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fictitious voting records for a number of precincts (4 or 8) over 

a number of elections (8 or 20) for one office.  For each elec- 

tion and precinct, subjects were told which of the two parties 

running (D or R) was favored and by how much.  Their task after 

studying the records was to predict the winning party on the 

next election on the basis of a pre-election poll of the pre- 

cincts.  The additional information given to labels subjects 

was who won each of the 8 or 20 study elections.  In this task, 

the precincts are potential predictors and the election results 

are the criterion.  Both the past election and pre-election 

poll results were generated randomly, so that there would, in 

fact, be no useful information for subjects to discern. 

Method 

Stimuli.  Party preferences were generated using random 

normal deviates with a mean of 50 and a standard deviation of 

12.  The resulting numbers were treated as the percentage of 

voters favoring party D in each election.  Numbers greater than 

90 were treated as 90, those less than 10 were treated as 10. 

The results were presented in the form "party of preference, 

margin of victory."  For example, a randomly generated number 

of 68 was interpreted as a vote of 68%d-32%R: it was presented 

to subjects as D-36 (=68-32).  The election results were also 

generated randomly, with equal likelihood for both parties. 

All the election results were presented on one page of computer 

printout in one large matrix (see Figure 4).  Election results 

(for labels subjects) appeared in separate lines above and be- 

low the matrix.  Different subjects received Different, inde- 

pendently generated matrices.  Labels and no-labels subjects 

were yoked, each receiving the same matrix with pre-election 

poll results.  However, only labels subjects saw the election 
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SUBJECT  V2 

ELECTION 

12 3 4 
Winner      D D R R 

Precinct // 

1 R37 R13 R5 D3 

2 R 23 R 41 R 12 R 27 

3 D  12 R 59 D  15 D  38 

4 D    1 R2 R14 R39 

5 R 13 R 17 D 12 D    4 

6 R    6 D 13 R 41 R 17 

7 R 27 D    8 R 23 D 29 

8 R 1^ R 23 D 25 R 43 

Figure 4 

Typical  study example   for Experiment  7. 
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results.  Three matrix sizes were used:  (a) 8 elections and 

20 precincts; (b) 4 elections and 20 precincts; and (c) 4 
elections and 8 precincts. 

Procedure.  Subjects studied the matrix for 10 minutes 
after being told: 

Are there bellwether electoral precincts, precincts 

on the basis of whose voting record we can predict the 

outcome of future elections? Some people believe there 

are; others disagree.  In the present experiment, we 

are trying to determine whether people can predict the 

outcome of a future election on the basis of the voting 

record of several randomly selected precincts. 

After their study period, subjects were presented pre- 

election poll results for that next election and were asked to 

(1) predict the winner of that election and (2) indicate their 

confidence in having picked the winner.  Confidence was elicit- 

ed in odds rather than probabilities.  In other experiments 

(Fischhoff, Slovic & Lichtenstein, 1977), we had found that 

odds judgments are less likely than probability judgments to 

be rounded to a few Stereotypie responses (.50, .60, .70, etc.). 

We hoped that using odds would provide greater sensitivity. 

Results and Discussion 

As Table 3 shows, there was not consistent pattern of 

results. For the [8 elections, 20 precincts] condition, the 

labels group gave greater median odds that their predictions 

were correct; for the 4x8 condition, they gave smaller me- 

dian odds; for the 4 x 20 condition, the median odds for the 

groups were about equal. None of these differences were sta- 

tistically significant (median test; alpha = .05).  Analyses 
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Table 3 

Bellwether Precincts — Experiment 7 

Median Odds of Being Correct 

# of Elec tions A A 8 

// of Prec incts 8 20 20 

No Labels Group 5 

(56) 

2,5 

(28) 

2 

(35) 

Labels Group 2 

(59) 

2 

(33) 

3 

(38) 

Note: Number of subjects appears in parentheses. 
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done in terms of yoked labels and no-labels subjects (who saw 

the same randomly generated matrix and election poll results) 
4 

also snowed no consistent differences. 

What went wrong this time?  The most parsimonious ex- 

planation in light of the earlier results is that as soon as 

they were confronted with the task, no-labels subjects felt 

an undue confidence in their own abilities.  The labels ma- 

nipulation was an inconsequential factor compared to this over- 

confidence.  Two additional factors may have weakened the de- 

sign of this particular experiment.  One is that some no-labels 

subjects created their own labels by totaling the results in 

the precincts presented on the study elections and treating 

those as total election results.  Explicit totaling could be 

seen on the forms of about a quarter of the no-labels subjects. 

The second problem is that a portion of subjects apparently 

found the task of pouring through a large matrix of numbers 

quite frustrating and "gave up." 

I 
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9.  EXPERIMENT 8 - AMOUNT OF STUDY 

Two aspects of these results need explaining:  (1) wh,, 

are no-labels subjects so confident? and (2) why doesn't the 

addition of labels induce even more confidence? 

People's overconfidence in their general knowledge  d 

intellectual ability is apparently a widespread and robust 

tendency (Fischhoff, Slovic & Lichtenstein, 1977; Slovic, 

Fischhoff & Lichtenstein, 19/7, pp. 5-6, 14-17).  When cal." 

upon to answer a particular question, people seem unaware ( 

the tenuousness of their reasoning and assumptions or of the 

contrary evidence they have overlooKed.  When confronted with 

a series of similar tasks, many people may also gener-tce an 

inappropriate global feeling of confidence:  "Here's a task I 

can handle."  This feeling may come from personal experience 

with a related task ("I've done quite a bit of handwriting 

analysis in the past") or from a culturally shared belief that 

the task Uny task?) is tractable given the proper information 

(e.g., "One can win at the races with proper research" or 

"There are bellwether precincts to be found if one looks hard 

enough"—however, see Tufte & Sun, 19 75, for evidence to the 

contrary).  Although we tried not to encourage such expecta- 

tions (especially in Experiment 6). nothing short of telling 

subjects that the task is impossible may be adequate. 

One reason why the addition of labeled feedback may 

not augment this overconfidence is the fairly large number of 

study trials with which subjects were confronted.  Finding 

one cue or a combination of cues that discriminate the two sets 

of stimuli for each of 10 to 12 trials may not be easy.  De- 

pending on how quickly they complete the search, subjects might 

realize thr element of luck in their success or, more likely. 
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just feel that the task was harder than it looked.  For example, 

they may discover that cues that a priori they would have ex- 

pected to discriminate do not.  The reduction in confidence 

arising from discovering ruch difficulties may cancel the in- 

crease in confidence arising from discovery of a rule.  Re- 

ducing the number of study trials will increase the likelihood 

that some cues will be perfectly consistent discriminators and, 

therefore, may lead to  labels groups that are more confident. 

Experiment 8 explores this possiblity by presenting a minimal 

number of study examples to labels subjects. 

In both Experiment 3 (Stocks) and Experiment 7 (Bell- 

wether precincts), we found evidence that some subjects in t. e 

no-labels group were, quite ingeniously, producing their own 

labels.  We suspect that some form of self-generated feedback 

may be quite common.  For example, no-labels subjects might 

decide that some handwriting samples look American while others 

look European, and then set out to figure out why.  In doing 

so, they may not only be converting their task to that of 

labels subjects, but doing so in a way that makes finding a 

good discriminatory rule quite easy:  for one, they may be 

considering a reduced set of trial samples (those that appear 

clear-cut examples of one category or the other).  In addition, 

their validation process may be circular.  They may start out 

with one or several cues that seem a priori to be valid, use 

them to pick clear-cut cases, and then validate the cues by 

how well they work on the selected cases.  In such a situation, 

a cue seems valid if it can be applied.  Eliminating such self- 

generated cue validation would seem to be quite difficult. 

Experiment 8 tries to do so by eliminating the study session 

entirely.  No-labels subjects went directly to the test ex- 

amples of Part II. 
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Method 

Design.  Two new versions were created for four of 

the tasks used in previous experiments.  One version contained 

a minimal number of labeled study examples? the other contained 

no study section at all.  The test examples of these tasks 

were identical to those used earlier.  The tasks used were 

handwriting (Experiment 1), ulcers (Experiment 2),   horse rac- 

ing (Experiment 4) and children's drawings (discouraging in- 

structions version—Experiment 6).  Stocks and bellwether pre- 

cincts were not used again because they were found to contain 

implicit feedback which was noted and exploited by some sub- 

jects.  Handwriting and ulcers were used with some trepidation 

since the labels subjects in Experiments 1 and 2 were able 

to improve their performance on the basis of what they learned 

in the study section.  It was hoped that the abbreviated study 

session given the present labels group would not provide such 

an opportunity for learning. 

Scimuli.  For the handwriting task, abbreviated ver- 

sions of the study session (Part I) were created by using one 

European and one American handwriting sample (both labeled). 

For ulcers, the abbreviated study session contained one benign 

and one malignant example (labeled).  For horse racing, two 

races were presented with the winners indicated.  Children's 

drawings subjects saw five European and five Asian examples 

used in the abbreviated study session which were drawn ran- 

domly from those used in the full study sessions.  Several 

such samples were drawn from each Part I and used with a por- 

tion of the subjects,  ^or the no-study condition, tasks were 

created by combining those sections of the Part I instructions 

explaining the task with Part II instructions. 
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Subjects.  Three hundred and thirty-three subjects were 
recruited as before. 

Results 

No study session.  As the right half of Table 4 shows, 

eliminating the study session entirely had no systematic ef- 

fect on no-labels subjects.  With handwriting, horse racing 

and children's drawings, mean confidence and percent correct 

were virtually the same for the present subjects and those 

shown 10 unlabeled examples.  With ulcers, percent correct went 

down somewhat and confidence increased, suggesting that the 

minimal overconfidence (.014) observed in Experiment 2 was only 
a fluke. 

Abbreviated labeled study sessions.  Remarkably, seeing 

one pair of labeled examples enabled both handwriting and ul- 

cers subjects to perform somewhat better than chance.  They 

were more confident than the corresponding no-labels subjects 

(who did no better than chance), but this increased confidence 

was justifies   The horse racing and children's drawings groups 

provide a better test of the effect of worthless study on con- 

fidence, since the few labeled examples they saw did not im- 

prove their performance.  Their mean confidence was indistin- 

guishable from that of subjects who studied 10 labeled examples. 
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Table 4 

Experiment 8:  Amount of Study 

Number o 
Cases 
Studied 

f 
Labe Is No Lab els 

Percent 
Correct 

Mean 
Probab. 

Over-Und er 
Confidence  N 

Percent 
Correct 

Mean 
Probab. 

Over-under 
Confidence N 

Handwriting 

10(Exp. 
2 
0 

1) 77.0 
62.9 

.745 

.705 
-.025     22 
.076     45 

53.3 

56.8 

.645 

.641 

.112 

.073 

30 

40 

Ulcers 

8(Exp. 
2 
0 

2) 76.3 
70.5 

.702 

.673 
-.061     33 
-.033     42 

58.5 

50.0 

.599 

.643 

.014 

.143 

38 

39 

Horse Racing 

10(Exp. 
2 
0 

A) 41.5 
40.7 

.603 

.624 
.188     46 
.217     44 

39.1 

40.0 

.651 

.621 

.260 

.221 

42 

38 

Child ren's Drawings (Discouraging Instructions) 

60(Exp. 
10 
0 

6) 57.7 
51.9 

.631 

.651 
.054     40 
.132     44 

45.6 

51.1 

.627 

.650 

.171 

.139 

36 

41 

Equals difference between mean probability and percent correct.  Negative sign 
indicates underconfidence. 
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10.  CONCLUDING DISCUSSION 

Using a variety of tasks, instructions and study ses- 

sions, these experiments have confirmed the most robust result 

of previous work on confidence (Fischhoff, Slovic & Lichten- 

stein, 1977; Lichtenstein & Fischhoff, 1977; Lichtenstein, 

Fischhoff & Phillips, 1977):  people are consistently over- 

confident in their ability to perform difficult or impossible 

tasks with which they have some minimal familiarity.  As per- 

formance improves, overconfidence decreases. 

Our attempts to manipulate confidence through the pro- 

vision of useless study examples were humbled by this imported 

overconfidence.  The fact that subjects were just as confident 

in the absence of study sessions (Experiment 8) as with them 

suggests that mere exposure to a comprehensible task leads 

people to feel that they have some competence to perform it. 

Some possible reasons for this illusion of competence were 

discussed earlier.  Perhaps the most interesting explanation 

to receive support from these studies is that confidence may 

be relatively independent of immediate experience.  It would 

seem as though the very ability to generate an applicable rule 

from discrimination carries with it a conviction that the rule 

has some validity.  Since it is almost always possible to gen- 

erate some rule (e.g., "'rugal pattern' sounds malignant to 

me") overconfidence should then be the rule rather than the 

exception. 

Once generated, confidence may be very difficulJ to 

dispel, for it is unusual to receive a concentrated set of 

clearly labeled examples of the sort needed to test one's rules 

(Goldberg, 1967; Skinner, 1968).  More typically, such feed- 

back as we receive is late (so that we forget or misremember 
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our predictions), spread over time (so that its cumulative im- 

pact is lost), or ambiguous (so that we can explain away our 

mistakes).  All these characteristics of our experience could 

tend to leave our confidence unshaken by experience.  And, 

on those rare occasions when feedback is prompt and precise, 

we may not know how to use it to assess discriminability (Wason 

& Johnson-Laird, 1972; Einhorn & Hogarth, in press). 

How has the present concentrated, immediate and unam- 

biguous experience affected our confidence in the hypothesis 

that motivated this enterprise?  Rather little.  We still be- 

lieve that capitalization on chance patterns can generate un- 

due confidence in erroneous theories.  What has changed is our 

belief in the prevalence of looking for patterns as a mode of 

learning and determining confidence.  Although an effective 

path to overconfidence, capitalization upon chance may not be 
a necessary one. 
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12.  FOOTNOTES 

1.  O'Leary, Coplin, Shapiro and Dear» (1974), in a 

study of the explanatory protocols used by U.S. Department 

of State foreign affairs analysts, found that analysts relied 

on multivariate, explanatory models using discrete variable? 

with nonlinear, time-lagged relationships between them.  T1 jy 

observed that "the kinds of relationships found in the majority 

of [State Department] analyses represent such complexity that 

no single quantitative work in the social sciences could even 

begin to test their validity" (p. 228). 

2. One of the authors once took a course in reading 

form charts from a local brokerage.  Each session involved 

the teaching of 10-12 new cues.  When the course ended, 8 ses- 

sions and 83 cues later, the instructor was far from exhausting 

his supply. 

3. Exploitation of the ambiguity of such signs to make 

contradictory forecasts may be seen in the following quote from 

Business Week.  "[A well-known economist] translates these 

pressures into an inflation rate of 8% to 9% by the final quar- 

ter of this year.  And those numbers are springs on a bear 

trap, unless Wall Street has once again decided that inflation 

is good for stock prices" (May 8, 1978, p. 28). 

4. Not only are these results disappointing, the weak 

interaction exhibited in Table 3 actually goes somewhat in the 

opposite direction from what one might expect.  Reducing the 

number of elections from 8 to 4 (while holding the number of 

precincts constant at 20) increases the probability of there 

being at least one bellwether precinct (predicting the results 
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of all elections correctly) from .07 to .33.  In addition, 

reducing the number of elections made the whole task consid- 

erably easier, increasing labels subjects' chances of finding 

a bellwether precinct if one were present.  Nonetheless, la- 

bels subjects were relatively less confident in the 4 x 20 

condition than in the 8 x 20 condition. 

5.  A horse racing group that has two unlabeled ex- 

amples was also conducted (N =44).  They showed about the 

same percentage correct (37.3%), mean confidence (.623) and 

overconfidence (.250) as the other horse racing groups. 
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