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CONFIDENCE ANE PERFORMANCE IN PROBABILISTIC INFERENCE 

TASKS WITH INTERCORRELATED CUES 

Armelius, B"Åi, and Amelius, K. Confidence and perform

ance in probabilistic inference tasks with intercorrelated 

cues. Umeå Psychological Reports No. 96, 1976. - The rela

tion between confidence and subjects' beliefs about their 

performance as well as their actual performance was studied 

in five two-cue MCPL-tasks. The tasks varied with respect 

to task predictability. The results were that confidence 

was strongly related to believed performance, but not to 

actual performance. The lack of relation between believed 

and actual performance was interpreted as support for the 

notion that subjects know very little about their perform

ance in MCPL-tasks. Confidence was also perfectly related 

to task predictability, while performance was not. This may 

in certain tasks cause an illusion of achievement, i.e. sub

jects feel more confident than their performance allows them to. 

In multiple-cue probability learning (MCPL) it is well known how subjects' 

performance is related to different parameters of the task (see Slovic & 

Lichtenstein, 1971, for a summary of the results in MCPL). The focus on 

performance has led to an unfortunate neglect of other important aspects 

of inference behavior. One such aspect is the confidence subjects have 

in their judgments. 

Recently, a few studies have tried to relate subjects' confidence to 

the structure of the task and subjects' performance. The results of 

these studies show that confidence is positively related to the cue 

intercorrelation when subjects do not recieve feedback (Armelius & 

Armelius, 1975a; Kahneman & Tversky, 1973). This result seems, how

ever, to be restricted to the non-feedback situation. In another 
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study by Armelius and Armelius (1975b), where feedback was given, the 

relation between confidence and a number of task parameters and per

formance was investigated. The results were that although performance 

differed as a function of the task parameters confidence was the same 

in all tasks. 

In the experiment all subjects found their tasks very difficult to learn 

and there were no differences in rated difficulty among the tasks. The 

authors suggested the explanation that due to the difficulty of the 

tasksmost subjects felt uncertain in all tasks. The rather small dif

ferences that existed in performance did not show up in differences in 

the subj ects ' confidence. 

There is, however, evidence suggesting that subjects might have diffi

culties to evaluate their performance correctly in probabilistic infer

ence tasks. Specifically, Brehmer, Kuylienstierna and Liljergren (1974) 

found that even if subjects find the correct rule relating cues and cri

terion for the task they often reject it as incorrect. The possibility 

that subjects do not know how they actually perform in MCPL may be 

responsible for the lack of relation between confidence and perforna-

ance in the study by Armelius and Armelius (1975). 

An inportant question, therefore, is what subjects know about their 

performance in MCPL. Nothing is known about the relation between per

formance measured in terms of the lens model equation and how subjects 

believe that they perform. If subjects know little about how they ac-

/ tually perform there is a possibility that subjects' beliefs about their 

performance rather than their actual performance determine confidence. 

The purpose of the present experiment is to test the hypothesis that 

subjects know little about their actual performance in MCPL and that 

this lack of knowledge is responsible for the lack of relation between 

confidence and actual performance. If this is correct, confidence 

should be related to believed performance rather than to actual per

formance as defined in the lens model equation and there should be 

no strong relation between actual performance and believed perfor

mance. 



Method 

Subjects. Fifty undergraduate students at the University of Unneå par

ticipated in the experiment to fulfill a course requirement. The sub

jects were randomly assigned to experimental treatments.. 

Experimental tasks and design. Five different two-cue MCPL-tasks were 

constructed. Compared to an orthogonal task with the same cue-criterion 

correlations r^, changes in the cue intercorrelation, r.., had one 

of three different effects on the task predictability R2, (a) to in-
2 2 2 crease Re, (b) to decrease Rg and (c) to leave Rg unchanged. The cue-

criterion correlations were the same in all conditions, r^ = .80 and 

rg2 = .40. The design was a 5 (Experimental tasks) x 6 (Blocks of 25 

trials) factorial design with repeated measures on the last factor. 

Table 1 gives the task characteristics for each experimental task. 

Table 1. Task characteristics for the five experimental tasks 

Experimental 
task r T el re2 r12 R2  e 

1 .80 .40 -.23 1.00 

2 .80 .40 .00 .80 

3 .80 .40 .50 .64 

4 .80 .40 .80 .80 

5 .80 .40 .87 1.00 

The subjects were asked to state their confidence at every fifth trial 

in the second, fourth and sixth blocks. The design for investigating 

the subjects' confidence was a 5 (Experimental tasks)x 3 (Blocks) 

factorial design with repeated measures on the last factor. 
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Procedure. The learning tasks were presented in booklets. On the face 

of each page two cues were presented as two bars numbered from one 

through twenty. The value of each cue was represented as the shaded 

part of bar. The criterion value was presented as a number between 

one and thirty on the back of each page. On each trial, the subjects 

observed the two cue values, gave their prediction of the criterion 

value on their answer sheets, and observed the correct criterion value. 

When confidence was measured this was done before the subjects observed 

the criterion value. The confidence ratings were made on a scale bet

ween -50 and +50, where -50 meant that the subjects were guessing, 

0 that they believed their judgment would not deviate more than +5 

units from the correct judgments, and +50 that they believed their 

judgment would not deviate more than +2 units from the criterion value. 

In addition, each subject was asked to rate his performance after com

pletion of the second, fourth and sixth blocks. This was done by asking 

the subject to state how many percent of his predictions he believed 

were correct in that block. The criterion for correct was within _+5 

units of the correct criterion value. The subjects were allowed to 

work at their own pace. They were not informed about the structure 

of the tasks. They were told to base their prediction on the values 

of the two cues. It was emphazised that due to the nature of the task 

they should not expect to be correct on each trial but through learn

ing their answers should come closer to the criterion values. 

Results 

Confidence and performance. One important question in the present study 

is how subjects' beliefs about their performance are related to their 

confidence. In order to answer that question mean confidence for each 

subject at the last block was correlated with the ratings of perfor

mance for the same block. The correlation between confidence and 

rated performance was .61, which means that 37 % of the variance in 

confidence may be explained by variations in how the subjects believe 

that they perform. 
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The correlations between actual performance on one hand and confidence 

and rated performance on the other hand were computed over subjects 

at the last block. Actual performance was measured both as achievement, 

r , and as the number of correct judgments within units from the 

criterion value. Since the correlation between these two ways of defin

ing actual performance was .92, the results were almost the same with 

the two different measures of actual performance. The correlations 

between confidence and actual performance were .29 and .34 respec

tively for r and the number of correct judgments within +5 units frcm cl 
the criterion value. This means that only 8 % of the variance in mean 

confidence nay be explained by differences in actual performance meas

ured in terms of the lens model equation and 12 % by actual perform

ance measured as the number of correct judgments within +5 units from 

the criterion value. The ratings of performance were correlated with 

the actual performance, r = .35, for both measures of actual perfor

mance. 

These results show that how subjects believe that they perform is more 

important for their confidence than how they actually perform. The results 

also indicate that there is no strong relation between actual performance 

and believed performance in MCPL-tasks. 

Confidence and task predictability. Average confidence was computed for 

each subject and block, and subjected to a 5 (Experimental tasks) x 3 

(Blocks) ANOVA with repeated measures on the last factor. The post-hoc 

tests were made according to the Newman-Keuls' procedure. 

The ANOVA yielded significant effects for experimental tasks (F 4/45 = 

4.25, p < .01), for blocks (F 2/90 = 6.57, p < .05) and for the inter

action between tasks and blocks (F 8/90 = 2.33, p < .05). Confidence 

at the last block was significantly higher in groups one and five 
2 (R = 1.00) than in the retraining groups and higher in groups two 
e 2 2 

and four (Rß = .80) than in group three (R = .64), see Figure 1. 
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Fig. 1. Average confidence in the different learning tasks as a 

function of blocks, 

2 
These results shew that confidence is adjusted to RA during learning. 

In order- to see how much of the variance in confidence at the last 
. 2  .  2  

block that may be explained by variations in R~ the index as was com

puted. o2 s .27, which means that 27 % of the variance in confidence 

may be explained by variations in R~. 
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Actual performance and task predictability. For the present purposes 

it is enough to show that achievement, r , was significantly higher 

in the j = -.20 group than in the other four groups. There were 

no differences .in r among these latter four groups. The results 

for r are shown in Figure 2. 
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Fig. 2» Achievement, r , in the different experimental. tasks 
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as s function of blocks, 



-8-

Rated performance and task predictability. The subjects' ratings of 

their performance were subjected to a one-way ANOVA at the last block 

to see if differences among groups in the subjects' beliefs about 
2 their performance were related to R. Although the average rated 

. 2 
performance for each group was perfectly correlated with Rg at rank 

order level, the differences among groups failed to reach a conven

tional level of significance (p < .10). 

Discussion 

The results of the present study support the hypothesis that subjects 

know very little about how they actually perform in MCPL. The results 

also show that confidence is related to what subjects believe about 

their performance rather than to hew they actually perform. These 

results, therefore, are consistent with the hypothesis that the lack 

of relation between confidence and actual performance is due to sub

jects' poor knowledge about their performance. 

The result that subjects know very little about their performance has 

both theoretical and practical implications and therefore needs further 

investigations. From a theoretical point of view it is important to 

find the criteria subjects use to evaluate their performance in MCPL. 

There is the possibility that subjects use correlational criteria to 

evaluate their performance but have difficulties to use them in an 

optimal way. There is also the possibility that subjects use other 

criteria than correlations to evaluate their perfornance in MCPL 

(Brehmer, Kuylenstierna & Liljergren, 197Uà,, b). 

The present results also show that confidence is directly related to 

task predictability. This finding supports the suggestion made by 

Armelius and Armelius (1975a) that the effect of feedback is to make 

confidence more dependent on task predictability and less dependent 

on the cue intercorrelation. In MCPL, perfornance is generally directly 

related to task predictability (Brehmer, 1976). In tasks with intercor-

related cues this is, however, not always the case (Armelius & Armelius, 

1974). In those tasks with high task predictability, where subjects are 
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unable to utilize all systematic variance, an illusion of achievement 

may be expected. Such an illusion is found in group five in the present 

experiment. Subjects in this group felt confident and believed that 

they performed well due to the high level of task predictability. 

Their actual performance, however, was no higher than the perfor

mance of the groups with lower levels of task predictability. 

In sunmary, the results of the present study show that it is important 

to investigate not only performance but other aspects of inference 

behavior such as confidence and beliefs about performance in MCPL. 

The relation between the various aspects of inference behavior has 

theoretical as well as practical implications. 

This study was supported by a grant from the Swedish Council for 

Social Science Research. The authors are indebted to Dr. B Brehmer 

for valuable comments on this paper and to Ann Olofsson for collect

ing the data. 
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