
"INDIVIDUAL BIAS IN

JUDGEMENTS OF CONFIDENCE"

by
M. J. LAWRENCE*

Spyros MAKRIDAKIS**

N° 88 / 19 

* M.J. LAWRENCE, University of N. S. W., Kensington

** Spyros MAKRIDAKIS, Research Professor of Decision Sciences and
Information Systems, INSEAD, Fontainebleau, France

Director of Publication :

Charles WYPLOSZ, Associate Dean
for Research and Development

Printed at INSEAD,
Fontainebleau, France



INDIVIDUAL BIAS IN JUDGEMENTS OF CONFIDENCE

M. J. Lawrence

University of N.S.W.

Kensington, N.S.W.

S. Makridakis

INSEAD,

Fontainebleau, France



ABSTRACT

Bias in human judgements of confidence is studied in the two

contexts of general knowledge and time series forecasting. The

study reveals some significant differences between biases in

the two contexts.	 Subjects in the general knowledge context

exhibited the usual bias towards over-confidence when task

difficulty increases. However, in the forecasting context

over-confidence was associated with two other factors (the

randomness and slope of the historical data). Furthermore, no

consistency was found between individual judgements for tasks

in the general knowledge and forecasting contexts. These

results suggest that we might not be able to generalise

judgemental bias in one context based on findings in another

context.
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INTRODUCTION

The quality of subjective probabilistic judgements has been

extensively researched using both student subjects and expert

subjects in a variety of settings. (See e.g. Lichtenstein,

Fischhoff & Phillips, 1982; and Solomon, Ariyo & Tomassini,

1985). The objective of these studies has been to determine

the calibration of the judgements; that is, the extent to

which the assessed probability corresponds to the actual

frequency known, or subsequently observed. There is

considerable practical interest in calibration since over- or

underestimating uncertainty usually has critical implications

for many decision-making situations (e.g. planning and

strategy formulation).

O'Connor (1988) in an extensive review of the literature

concludes that most studies have shown overconfidence in

judgement (that is, a higher probability is assigned than is

subsequently observed). The calibration of the judgements is

influenced by:

i) the difficulty of the task - more difficult tasks

are associated with greater over-confidence.

(Lichenstein and Fischhoff, 1977; Fishhoff and

MacGregor, 1982).

ii) the expertise of the subjects - less expert subjects

are associated with greater over-confidence. (Hoerl

and Fallin, 1974; Kabus, 1976).

iii) sensitivity to risk consequences - more sensitive

tasks are associated with greater under-confidence.

(Murphy & Winkler 1977; Tomassini, Solomon & Ramsay,

1982).

Various studies have reached conflicting results concerning

the effect of task context 1 on calibration. Lichtenstein and

Fischhoff (1977) found psychology students over-confident for

2



general knowledge questions and psychological type questions.

Similarly, Fischhoff and MacGregor (1982) reported equivalent

findings for confidence assessments related to predicting

future events and for general knowledge questions.

On the other hand Fischhoff and Beyth (1975) and Wright (1982)

have reported less over-confidence for predictions of future

events than is commonly reported in general knowledge

questions. Moreover, Phillips (1987) questions the validity

of judging calibration based on general purpose questions

since such calibration is based entirely on memory recall.

Cross context differences were also reported by Solomon, Ariyo

and Tomassini (1985), who found that while a group of

practising auditors exhibited under-confidence in judgement in

an audit task-context, a similarly constituted group of

auditors exhibited the typical over-confidence in a general

knowledge task-context. This suggests that the under-

confidence in the audit task arose from professional, task-

specific conservatism which does not necessarily apply to

other tasks.

In this paper we wish to explore further the question of

cross-context calibration, and to investigate the question of

individual differences in calibration within a task-context

and between task-contexts. We are interested in such questions

as: "If an individual is, relative to his peers, highly

conservative (or confident) in judgements concerning task x,

is it likely that he will also be, relative to his peers,

highly conservative (or confident) concerning task y?" In

addition, we would like to know how task x and y, belonging to

the same task-context or to different task-contexts, influence

this calibration.

We hypothesise that if there is an underlying personality

trait influencing judgements of confidence then individual

differences should remain roughly constant, both for tasks

within the same context and for tasks drawn from different

contexts.
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While no published work has been found to deal directly with

individual differences in judgements of confidence, the

general psychological literature has been concerned for some

time with the determinants of behaviour. Especially relevant

is the work of Wright and Ayton (1987), Mischel (1968) and

Funder & Ozer (1983) which deals with the relative

significance of personality and task-context or situation.

These researchers give support to the task-context as the main

determinant of behaviour. Other researchers (e.g. Endler &

Magnusson, 1976 and Nygard, 1981) conclude, however, that

behaviour is determined by the interaction of personality

traits and the task-context or situation (see also Winterfeld

and Edwards, 1986).

METHOD

Research instrument

The two task-contexts chosen for the study were:

a) general knowledge, and

b) time series forecasting.

General knowledge was chosen because of its widespread use in

published studies. Time series forecasting was chosen because

of our interest in the field, the widespread and successful

practical use of subjective assessment for prediction purposes

(see Lawrence, Edmundson and O'Connor, 1985, Lawrence, 1983

and Dalrymple 1987), and its familiarity to the research

subjects.

The general knowledge questions were designed to be easily

understood, of a topic familiar to the subjects, but one where

full knowledge would be impossible. Three general knowledge

questions were set, each requiring the estimation of the 5%,

25%, 75% and 95% probability fractiles. The questions asked

the subjects, who were seated together in a class-room, to

assess the distributions of:
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i) the weights of the approximately 50 students together at

that time in the room (subsequently called WEIGHT),

ii) the ages of same students as in (i), (subsequently called

AGE), and

iii) the ages of the approximately 100 students that made up

the 1964 class at the same school (subsequently called

AGE 64).

These questions are not quite similar to the general knowledge

almanac style questions used in many calibration studies.

However it is not believed this difference is of importance as

far as this study is concerned.

In the forecasting context two tasks were set. For each task

a graph and tabulation of the unit sales history was given and

each subject was asked to establish forecasts for two

different horizons (3 years and 8 years ahead) and for each

forecast to estimate pessimistic and optimistic bounds such

that there would be a 95% chance the actual value would lie

between these bounds. The time series were fabricated to

consist of seven annual values lying randomly around a linear

regression line. Forecasts and confidence intervals were

requested for three and eight years ahead. A total of 18

different time series were used, differing in their slope, (3

values), randomness (3 measures), and position on the graph (2

levels). Thus, while each research subject received the same

general knowledge questions and the same type of forecasting

questions, the time series being forecast were drawn at random

from the eighteen possible series. 	 Appendix A shows an

example of the forecasting task.

Subjects

The subjects were MBA students at a major European business

school who had all had at least one course in business

statistics including regression, forecasting and probability.
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The study was administered to nearly 150 students in groups of

around 50 at a time, and 133 of the completed question bundles

were used in the analysis. In the exercise each subject was

handed a bundle containing the three general knowledge

questions and two forecasting questions. Some words of

introduction were given and approximately 15 minutes was

required for the execution of the overall task. 	 No course

credit or monetary reward was offered to the students who

volunteered to participate.

RESEARCH HYPOTHESES

Our hypotheses for this study were:

Hl:	 Task-context influences calibration.

H2: For an individual subject, the

calibration of subjective probability

estimates for tasks within the same

context are consistent.

H3: For an individual subject, the calibration

of subjective probability estimates for

tasks in different task-contexts are not 

consistent.

The hypotheses H1, H2 and H3 reflect the findings reported in

the calibration literature surveyed (principally Solomon,

Ariyo & Tomassini, 1985) and the general psychological

literature (e.g., Mischel 1968, Funder and Ozer 1983) that

performance is related to personality and context.

ANALYSIS

The measure of the confidence interval used in this study, the

interfractile score, is the same as used in other studies

(e.g., Lichtenstein, Fischhoff and Phillips, 1982). This is

computed for the general knowledge questions as the actual

proportion of the distribution lying between the estimated



fractiles of 5% and 95% as well as those between the 25% and

75%. Thus the correct or perfectly calibrated score would be

90% and 50%.

This concept of calibration score has to be modified slightly

for the forecasting task since the actual outcome of the

fabricated time series does not exist. Invoking the

"assumption of constancy" (Makridakis 1981), we calculate the

score as the theoretical confidence of the interval width

estimated by the subject (see Makridakis, Wheelwright & McGee

1983 for details of calculating a confidence interval for a

regression based forecast).

In hypothesis H2 and H3 our concern is the relative 

performance of the individual. We, therefore, compare scores

across different time series by normalising them (subtracting

the mean and dividing by the standard deviation of the

particular time series). Normalization (or standardization)

of scores is done, in order to remove possible systematic

effects caused by differences in the 18 time series used in

the study. Thus, for a particular time series, individuals,

who, relative to their peers are conservative (a wide

confidence interval) receive a positive normalised score,

while those who relatively are over-confident receive a

negative score.

RESULTS

Calibration - Hypothesis H1

The results for the general knowledge questions (Table 1)

shows excellent calibration for the two easiest questions (AGE

and WEIGHT) and over-confidence for the more difficult

question (AGE 64).	 This is consistent with findings in the

literature (O'Connor 1986). In addition, it shows that over-

confidence for more difficult questions exist for other than

almanac type of questions.

7
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The calibration for the forecasting task has been addressed in

Lawrence and Makridakis (1988). Some important results are

summarised in Table 2 which shows the average and median

calibration for the various classes of time series. The

average calibration scores by all series and subjects showed

over-confidence. However, quite large variations in

calibration were present between the different classes of time

series, with calibration better for sloped time series than

for flat, and markedly worse for high variability (randomness)

series. On the other hand, the results showed less over-

confidence or even some under-confidence for low variability

(randomness) series.

The most striking aspect of the results is the subjects'

sensitivity to the slope of the time series and their

insensitivity to the randomness. It appears that while on

average over-confidence predominates, calibration is

significantly influenced by the trend and randomness of the

series being forecast. These characteristics do not appear to

be related to the difficulty of the task. We conclude that

while overconfidence is present in both task contexts for the

outer confidence intervals, poor calibration is more marked

and erratic for the forecasting task.

** Insert TABLE 2 about here **



Within the Same Task-context - Hypothesis H2

The correlation coefficients between each subjects'

calibration score for the three general knowledge questions

were calculated. These are given in Table 3 and show limited

support to H2 since the correlation coefficients between

different questions are at best less than 0.3 (the subscript

following the variable name refers to the probability interval

over which the calibration score has been calculated).

Furthermore, several correlations are not statistically

significant.

AGE 90 AGE64 50	AGE64 90	WEIGHT50	WEIGHT90

AGE50	.31*	 .20*	 .12	 .28*	 .12

AGE 90	.08	 .26*	 -.01	 .19*

AGE64 50	.76*	 .25*	 .16*

AGE64 90	.17*	 .18*

WEIGHT50	.44*

TABLE 3 

Correlation Coefficients for General Knowledge Questions

(* Denotes significance < 0.000)

For the two forecasting tasks (time series 1 and time series

2) the correlation coefficients among subjects for the

confidence interval widths are shown in Table 4.
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Time series 1 Time series 2

Horizon

(periods ahead)

8 3 8

Time series 1 3 .84* .40* .40*

8 - .35* .47*

Time series 2 3 - .78*

8 -

TABLE 4 

Correlation coefficients for Forecast confidence intervals

(* Denotes significance < .000)

All the correlation coefficients are significant with values

of greater than 0.35 with highest correlations between the

confidence intervals of the same series at two different

horizons. This result suggests H2 may be more true of the

forecasting tasks than of the general knowledge tasks. One of

the reasons might be that the task difficulty in the

forecasting task was uniform while that of the general

knowledge questions was not.

Between Task-context Correlation - Hypothesis 3

The between task context correlation coefficients for the

individual subjects was calculated from the subjects'

calibration scores in the general knowledge task and the

forecasting task. None of the correlation coefficients were

found to be signigicantly different from zero. Thus there is

no evidence in this study that individuals assume a global

optimistic or pessimistic stance in making confidence

assessments which applies across different task settings. We

conclude hypothesis H3 is supported.



As a further check on the above conclusions of our study, the

data was analysed using rank order correlation. The analysis

was carried out in the following way:

i) For the general knowledge questions the calibration

scores for the subjects' confidence intervals were

ranked.

ii) For the forecasting task the confidence interval

widths within each of the 18 time series were

normalised (to remove specific effects due to slope

and randomness) and the resulting normalised

confidence widths were ranked.

The rank order correlation analysis showed the same results

already reported, namely:

i) Significant correlation for tasks within the same

task-context, with the significance being much

stronger on the forecasting tasks.

ii) No significant correlation between tasks in

different contexts.

DISCUSSION

Solomon et al (1985) attributed their cross study differences

to the auditors' training and background which cautions them

to be conservative in audit judgements because of the large

potential cost of error. Thus the auditors in the audit

context, spread their confidence bounds excessively,

indicating under-confidence, while adopting the usual over-

confident posture in general knowledge questions. However, in

our study there is no obvious explanation as to the

differences in the observed calibration. Task difficulty

cannot be a factor since it is not clear how difficulty is

affected by slope and randomness in time series extrapolation.

For task difficulty to be the explanation of our results it

would be necessary for extrapolation to be more difficult for

horizontal time series than for sloped time series (this
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appears unlikely) and for difficulty to increase with

variability of the time series (this is also unlikely).

Another possible reason for our observed cross-context

differences in calibration lies in the nature of the time

series extrapolation task which sets it apart from the general

knowledge tasks. These latter tasks, in common with most

probability assessment tasks reported in the calibration

literature, have required objective knowledge to be drawn or

reasoned from the subjects' memory (i.e., weights, distances,

value of G.N.P., etc) which then had to be subjectively

assessed for accuracy and a confidence value given (Phillips,

1987). By contrast, in the time series extrapolation task all

the known factual data are contained in the plot of the time

series, giving all subjects the equivalent starting point. No

search is required of the subjects' memory (except in so far

as the subjects have a general expectation of business or

economic time series). The subjective probability assessment

reflects the subjects' perceptions concerning the historical

data, the randomness of such data, and the subjects' feelings

about its likely course over the forecast horizon.

It appears that the observed cross-context differences in

calibration, and lack of correlation (consistency) in

calibration between the two contexts reflect a response to the

difference in the nature of the tasks involved. Further

research is underway to establish how the judgemental

extrapolation task can be structured to improve subjective

estimation. A number of alternatives exist in the presentation

of the data (e.g., graphical or tubular forms, scaling of the

graph) which are not available in the general knowledge task

and these are being investigated.

Previous authors (e.g. Hogarth & Makridakis, 1981) have drawn

implications for judgemental forecasting from research results

in a non-forecasting context. The differences in calibration

observed here suggest such implications may not necessarily

always apply to probability assessments involving forecasting

tasks.



CONCLUSIONS

The calibration results in the two chosen contexts and their

correlations suggest that subjects perform differently in the

two contexts. However, within the same context subjective

probability estimates for different tasks were statistically

significantly correlated, particularly in the forecasting

context. We surmise the higher correlation in the forecasting

context is due to the greater uniformity of the tasks since

all information required to form an estimate is supplied.

Thus there is no possibility for individual difference based

on specific knowledge of a particular question, as there might

be in the general knowledge task-context where memory recall

becomes important.

The absence of any significant correlation between probability

estimates across the two task-contexts suggests individuals

use different strategies in each context to establish their

calibration estimates. Thus, it cannot be concluded that some

individuals are consistently over- or under-confident while

performing different tasks. It would appear one should be

cautious in inferring probabilistic estimation behaviour in

one context based on knowledge in another.
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Calibration Score

Difficulty 50% 90%

1. Age dist. of class (AGE) Easy 53.0 88.0

2. Weight dist. of class (WEIGHT) Easy 52.3 89.3

3. Age dist. of 1964 class (AGE64) Diff. 37.1 74.2

Table 1

Calibration Score for general knowledge questions



TABLE 2: CALIBRATION PERFORMANCE FOR THE FORECASTING TASKS

Characteristics of

Time	 Series

95% Interval

Average Median

Slope Variability Estimate Over- Under Estimate Over Under
Confi-
dence

Confi-
dence

Confi-
dence

Confi
dence

Flat low	 78% 17%* 86% 9%

Flat medium 62% 33% 64% 31%

Flat high 58% 37% 61% 34%

Sloped low 90% 5% 97% 2%

II medium 82% 13% 91% 4%

II high 70% 25% 75% 20%

* Differences in confidence were found to be statistically significant
using an ANOVA test:	 For details see (Lawrence and Makridakis, 1988)

1 8



1 We distinguish in this paper between task and task-
context. We define a task as the assessment problem posed
to the research subject while the task-context is the
setting or characteristic of the task environment.
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APPENix A

The Figure below shows yearly sales data for each one of the last seven years.
Please use this information to forecast and make estimates of pessimistic, most
likely and optimistic sales values for years 10 and 15.

Please write down estimates for the most likely sales volume for the years 10 and
15 as well as pessimistic and optimistic figures.

The pessimistic and optimistic values should provide a range that you feel certain
will include the real, actual sales of the years 10 and 15. In probability terms
these should be a chance of less than 5 in 100 that the sales value lies outside
your range.	
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