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Abstract

Taking a social psychological approach to metacognitive judgments, this study analyzed

the difference in realism (validity) in confidence and frequency judgments (i.e., estimates of

overall accuracy) between one�s own and another person�s answers to general knowledge ques-
tions. Experiment 1 showed that when judging their own answers, compared with another�s
answers, the participants exhibited higher overconfidence, better ability to discriminate correct

from incorrect answers, lower accuracy, and lower confidence. However, the overconfidence

effect could be attributable to the lowest level of confidence. Furthermore, when heeding addi-

tional information about another�s answers the participants showed higher confidence and bet-
ter discrimination ability. The overconfidence effect of Experiment 1 was not found in

Experiment 2. However, the results of Experiment 2 were consistent with Experiment 1 in

terms of discrimination ability, confidence, and accuracy. Finally, in both experiments the par-

ticipants gave lower frequency judgments of their own overall accuracy compared with their

frequency judgments of another person�s overall accuracy.
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1. Introduction

A common experience is having some degree of confidence in the accuracy of a

memory or a knowledge assertion. For instance, a person might be more or less con-

fident that a meeting is scheduled to take place tomorrow rather than today, that the
stove was turned off, or that Gabarone is the capital of Botswana.

Research on the validity or realism in confidence judgments of the correctness of

general knowledge assertions has shown that people often demonstrate overconfi-

dence; that is, the level of their confidence judgments tends to exceed the level of

accuracy (for a review, see McClelland & Bolger, 1994). Explanations of the over-

confidence effect include cognitive processing biases (e.g., Griffin & Tversky, 1992;

Koriat, Lichtenstein, & Fischhoff, 1980), and methodological and statistical factors

(e.g., Erev, Wallsten, & Budescu, 1994; Gigerenzer, Hoffrage, & Kleinbölting, 1991;
Juslin, 1994).

In contrast to confidence judgments, frequency judgments (i.e., estimates of overall

accuracy) often show lower levels and better realism or even underestimation (see,

e.g., Allwood & Granhag, 1996a; Gigerenzer et al., 1991; Granhag, Strömwall, &

Allwood, 2000; Sniezek & Buckley, 1991; Treadwell & Nelson, 1996). Based on this

so-called confidence–frequency effect (Gigerenzer et al., 1991), it has often been con-

cluded that these two metacognitive judgments differ in terms of the content of their

underlying processes. For example, one proposal is that confidence judgments in-
volve information about item content, whereas frequency judgments involve, for

example, reflections about oneself, including conceptions of the connection between

one�s expertise and the demands of the task (Sniezek & Buckley, 1991).

To date, the influence that different social circumstances of people�s everyday life
settings might impose on the degree of realism has only received scant attention. For

instance, people�s metacognitive judgments, such as confidence and frequency judg-

ments, not only concern the accuracy of their own, but also of other persons� memory
and knowledge assertions (Allwood & Granhag, 1999; Jost, Kruglanski, & Nelson,
1998). An intriguing question in this context is whether the realism in confidence

judgments and frequency judgments of one�s own and another person�s assertions
differ. The general aim of the present study is to improve the understanding of this

issue. Below, participants judging their own assertions are called Actors and partic-

ipants judging another person�s assertions are called Observers.

Only a few studies have addressed the difference between Actors� and Observers�
realism in confidence judgments (Allwood, 1994; Harvey, Koehler, & Ayton, 1997;

Koehler, 1994; Koehler & Harvey, 1997). These studies involve task and confi-
dence-scale asymmetries between Actors and Observers (further outlined below),

which are relevant for the interpretation of the outcome of the Actor–Observer dif-

ference. One aim of the present study was to analyze the effect of these factors.

Furthermore, we asked whether, and if so how, additional information about an-

other�s assertions might influence the Observer�s realism. The reason for adding

information may be to influence another person�s confidence in the assertions. For

example, when asserting that ‘‘Gabarone is the capital of Botswana’’ the person

might add, ‘‘I remember having been told that this is the case’’ or ‘‘I am 90% cer-
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tain’’. The first kind of additional information in the example is henceforth called an

argument, whereas the latter is referred to as additional information in terms of a

confidence judgment. The expected effect of these two types of additional information

is discussed below.

Finally, we also investigated the Actor–Observer difference in frequency judg-

ments. In view of the discrepancy between confidence and frequency judgments (de-

scribed above) it is of interest to investigate whether the Actor–Observer difference in

the realism in frequency judgments differs from that of confidence judgments. As far

as we know, only Johansson and Allwood (2004) have investigated Actor–Observer

differences in the realism in frequency judgments.

1.1. Actor–Observer differences in the realism of confidence judgments

Why might an Actor–Observer difference in the realism in confidence judgments

be expected? To begin with, in addition to their own knowledge, Observers also have

some information about the Actor�s knowledge. Given that the Observer perceives

that the Actor�s knowledge differs at least somewhat from his/her own, the Observer,

on average, has access to more knowledge than the Actor. In this context it is rele-

vant to consider how the Observer is likely to view the other�s (Actor�s) knowledge.
Here, Nikerson�s (1999) general model of how people form conceptions of other per-

sons� knowledge is relevant. Nickerson suggested that people form an impression of
what other persons know by using their conception of their own knowledge as a start-

ing point, and then adjusting this conception by taking into consideration how the

other individual�s group affiliations and specific person appear to differ from them-

selves. He also reviewed research showing that people are likely to believe that other

persons share more knowledge with themselves than they in fact do.

The theoretical account offered by Kruger (1999) on the optimistic and pessimistic

bias effects is also relevant. This account has some similarities to Nickerson�s model
but is more specific in that it also takes into account the influence of how the task is
perceived. The optimistic bias is the effect of people rating themselves as better than

the average person (e.g., Alicke, Klotz, Breitenbecher, Yurak, & Vredenburg, 1995;

Kruger & Dunning, 1999; Svenson, 1981), and vice versa for the pessimistic bias (e.g.,

Klar, Medding, & Sarel, 1996; Kruger, 1999; Van Yperen, 1992). Kruger (1999) sug-

gested that the mechanism behind both these biases can be construed of in terms of

‘‘egocentrism’’. For instance, when assessing one�s own social ability, an optimistic

bias would result when one fails to consider that most people have no trouble getting

along with others. Likewise, for the pessimistic bias effect, which is more associated
with tasks being perceived as difficult, the focus on one�s own lack of ability is insuf-

ficiently weighed against others also finding the task difficult.

In line with the idea of Kruger (1999) and Nikerson (1999) that people put most

emphasis on themselves relative to others, we assume that people�s confidence (as

well as frequency) judgments of their own and other�s knowledge assertions are influ-
enced by the judges� own knowledge. However, since the knowledge questions

used in the present study are likely to be perceived as fairly difficult, we assume that

the Observers will show a pessimistic bias and, on average, consider the Actor�s
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knowledge as better than their own. This assumption is supported by Johansson and

Allwood (2004), who used a between-subjects design and reported that, on average,

across a fairly large number of general knowledge areas, knowledge ratings of one�s
own knowledge were significantly lower than the ratings of another pair member�s
knowledge.

Leippe�s (1980) notion that some factors may more clearly influence the judge�s
accuracy level, whereas others may influence the judge�s confidence level, is of use
for further understanding Actor–Observer differences. In general, higher accuracy

can be expected if the Observer is allowed to adjust his or her own answer after hav-

ing considered the Actor�s answer. One reason for this is that the Observer, when

lacking knowledge, may simply choose to agree with the Actor�s answer, which

may be based on better knowledge.

In addition to increased confidence in more accurate performance, other factors
may also increase the Observers� confidence. For example, having information about
another person�s knowledge in terms of his/her answer could be conceptualized as

having access to more, or richer, knowledge compared with only having access to

one�s own knowledge. This might be a reason to feel more confident in a situation

where another�s assertion is to be confidence judged. This version of the so-called

representational richness hypothesis (see Gill, Swann, & Silvera, 1998) is discussed

in more detail below. However, as implied above, the perceived information value

of another person�s knowledge is likely to depend on how its level (or quality) is
rated compared with the quality of the person�s own knowledge.

In addition, in a situation where another person�s assertion is to be confidence

judged, the fact that the Observer is likely to pay more attention to the Actor�s an-
swer than to other possible answers might, in line with the Support theory (Rottens-

treich & Tversky, 1997; Tversky & Koehler, 1994), increase the Observer�s
confidence in the Actor�s answer even more. In short, Support theory assumes that

‘‘. . . likelihood judgment reflects an assessment of the balance of evidence favoring

the focal hypothesis [i.e., the selected or provided answer] rather than the alternative
hypothesis [i.e., any other possible answer]’’ (Brenner, Koehler, & Rottenstreich,

2002, p. 490).

1.2. Previous research on Actor–Observer differences in realism in confidence

As will be apparent in the following review, the results of the previous studies

(Allwood, 1994; Harvey et al., 1997; Koehler, 1994; Koehler & Harvey, 1997) on

the Actor–Observer difference are mixed, and suggest that several variables, includ-
ing materials, tasks, and confidence scales, might influence this difference.

Allwood (1994) used two-alternative forced choice (2AFC) general knowledge

questions (GKQs) and a within-subject design. When performing as Actors, the par-

ticipants answered the GKQs and gave their confidence judgments on a half-range

scale (50–100%). When performing as Observers, a full-range scale (0–100%) was

used. As Observers, the participants were instructed that confidence judgments lower

than 50% meant that they favored the other answer alternative (i.e., the one not se-

lected by the Actor). Allwood attempted to control for the otherwise potentially
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confounding factor of the ‘‘first-Actor-and-then-Observer’’ order by letting each pair

member answer and confidence judge one set of GKQs that was the same (Old) and

one set that was different (New) between the two pair members. The results showed

that, as Observers, compared with as Actors, the participants showed higher accu-

racy, higher confidence, larger absolute deviation between confidence and accuracy
(i.e., calibration), and higher overconfidence. The results also showed a trend to-

wards better discrimination (resolution) for the Observers. An interpretation diffi-

culty of these results is that the half-range scale has been found associated with

less overconfidence than the full-range scale (Juslin, Wennerholm, & Olsson, 1999;

Ronis & Yates, 1987; Weber & Brewer, 2003).

Harvey et al. (1997), as well as Koehler (1994), and Koehler and Harvey (1997)

used the full-range scale for both Actors and Observers. Another similarity between

these three studies is that they used a between-subjects design. Harvey et al. (1997,
see also Koehler & Harvey, 1997, Exp. 3) used a clinical decision-making task for

which participant-psychiatrists (Actors) made treatment recommendations. Both

participant-nurses (i.e., Observers) and Actors confidence judged the Actors� recom-
mendations. In contrast to Allwood (1994), Harvey et al. (1997) found that the Ac-

tors were more overconfident, and more poorly calibrated than the Observers, both

when the Observers did not give any treatment recommendations and when the

Observers� recommendations were followed by feedback with respect to their effec-

tiveness. The experiments showed no Actor–Observer difference in resolution.
In Koehler (1994), the participants generating predictions (Exp. 1), social infer-

ences (Exp. 3 and 5–6), and answers to GKQs (Exp. 4), gave lower confidence judg-

ments than the participants who evaluated another participant�s proposals. Exp. 4,
which was the only experiment using calibration measures, also showed that the gen-

erate condition resulted in better calibration and better resolution than the evaluate

condition. In Exp. 2 (see also Exp. 3), confidence was higher in a condition in which

the participants confidence judged their own choice of answers, compared with when

the answers selected by another participant were confidence judged. These last re-
sults, hence, pertain to a situation in which a closed set of answer alternatives was

used. In addition, the insertion of a delay, encompassing a distractor task, between

the generation task and the confidence judgment task resulted in essentially the same

level of confidence as for the evaluation condition (Exp. 5).

Koehler and Harvey (1997) let their participants identify the boundary shapes of

countries (Exp. 1), and provide quantitative answers to historical events (Exp. 2).

Koehler and Harvey reported similar results to those of Allwood (1994) and Koehler

(1994, Exp. 4). The only difference was that in Exp. 2 of Koehler and Harvey (1997)
no difference in mean confidence resulted between Actors and Observers.

The different studies reviewed above show various differences in design which af-

fect the interpretation of their results. For example, as already noted, a problem in

Allwood (1994) was that the participants used a half-range confidence scale when

performing as Actors, while as Observers they used a full-range confidence scale.

In Harvey et al. (1997), Koehler (1994) and Koehler and Harvey (1997), both Actors

and Observers used the full-range scale. A further difference between the studies

is that the accuracy level was allowed to differ between Actors and Observers in



256 C.M. Allwood, M. Johansson / Acta Psychologica 117 (2004) 251–274
Allwood (1994), whereas in the analyses of the other three studies the Observers�
accuracy was ‘‘determined’’ by the Actors� responses. A problem when the Observ-

ers� accuracy level is held constant in this way is that the lowest end-point of the

full-range scale (0%, ‘‘Absolutely certain that the answer is incorrect’’) gives contra-

dictory information with respect to the Observers� accuracy, and thus also makes the
Observers� confidence–accuracy relationship difficult to interpret.

Another difference between the studies is that while Allwood (1994) used 2AFC

GKQs for both Actors and Observers, most of the experiments of the other studies

let the Actors generate the answers that they and the Observers confidence judged. In

other words, in Allwood (1994) a ‘‘recognition’’ task was used both for Actors and

Observers. In the other studies the Actors carried out a ‘‘recall’’ task and the Observ-

ers a recognition task. The design of the task used by Harvey et al. (1997), Koehler

(1994), and Koehler and Harvey (1997) is a reasonable instance of a situation where
Observers evaluate an Actor�s assertions, and is useful in order to examine whether

considerations of other response alternatives reduce the level of confidence. How-

ever, it is still of interest to analyze to what extent the difference in tasks is the cause

of the reported differences between Actors and Observers. It is of relevance that

stronger confidence–accuracy relations have been found for recall tasks than for rec-

ognition tasks (e.g., Robinson & Johnson, 1996; Robinson, Johnson, & Robertson,

2000). In addition, recall and recognition tasks ‘‘. . . differ in terms of retrieval cues

and the type of responses they require’’ (Yonelinas, 2002, p. 450). Consequently, it
seems reasonable to suppose that the confidence judgment processes between the

two tasks might behave differently.

Given these task and confidence-scale asymmetries between Actors and Observers

it is of interest to examine whether the above Actor–Observer differences for GKQs

remain in a situation where both the task and the confidence scales are the same for

Actors and Observers. For this reason, the present study used 2AFC GKQs and a

half-range confidence scale for both Actors and Observers.

Based on the reasoning in the previous section, and because the previous studies
using GKQs showed similar results in spite of their methodological differences, we

predicted that the participants would show both higher accuracy and confidence

when performing as Observers than as Actors. Furthermore, we expected that when

the participants performed as Observers they would show worse calibration and

higher overconfidence than as Actors (Allwood, 1994; Koehler, 1994, Exp. 4; Koeh-

ler & Harvey, 1997, Exp. 1 & 2). We did not pose any hypothesis for resolution due

to the inconsistent results of the previous research reviewed above.

1.3. Observers’ heeding additional information about Actors� choice

In order to examine how arguments and confidence judgments, as two types of

additional information about the Actors� answers, influenced Observers� realism we

let the participants, when performing as Observers, heed the Actors� arguments
for, and/or stated confidence in, some of the Actors� provided answers.

On a general level, similar to the effect of information in terms of the answer alter-

native selected by the Actor, these two types of additional information might in-
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crease the Observer�s confidence due to an increase in the amount of information

(more information leading to higher confidence). In addition, the content of the pro-

vided information may be decisive.

The expectation of the effect of the amount of information is inspired by Gill

et al.�s (1998) representational richness hypothesis, which states that the richness
of people�s representation (in terms of amounts of information) of others will con-

tribute to an increase in their confidence. Our version of Gill et al.�s hypothesis states
that having more information about the Actor�s answers will result in higher confi-

dence, compared with having less information. This hypothesis is also compatible

with Support theory (e.g., Tversky & Koehler, 1994) in that more information about

the Actor�s answer will increase its salience.
Argument information. Koriat et al. (1980) assumed that people are biased in fav-

oring positive rather than negative evidence and found that generating arguments
against but not for the chosen answers to GKQs resulted in somewhat improved real-

ism. However, this result has not been possible to replicate in later studies (Allwood

& Granhag, 1996b; Fischhoff & MacGregor, 1982). Furthermore, Allwood and

Granhag (1996b) found that arguments provided by the researchers against the par-

ticipants� chosen answers did not improve the realism, although independent judges

rated these arguments to be stronger than those generated by the participants.

However, in line with Support theory (e.g., Tversky & Koehler, 1994), a possibil-

ity is that the Actor�s arguments for the chosen answers would increase the Obser-
ver�s confidence by means of further enhancing the salience of the Actor�s chosen
answer, relative to the other answer alternative.

Confidence information. While arguments provide information about why the an-

swer was chosen, confidence judgments supply information about the extent to which

one might deem the answer valid. Given this, one possibility is that the Observer

might adjust his or her confidence in the direction of the Actor�s confidence judg-
ment. However, given that Actors and Observers from the beginning do not, on

average, differ in the extremity of their confidence, the net effect of such an averaging
process can be expected to be negligible. For this reason we predicted that providing

information about the Actor�s confidence would not (apart from what has been said

above) have any effect on the Observer�s confidence.

1.4. Actor–Observer differences in realism in frequency judgments

With respect to the participants� frequency judgments of their own and another

person�s total number of correctly answered questions, we expected that both these
frequency judgments would show the so-called confidence–frequency discrepancy

mentioned above. In addition, in line with previous results from research by Johans-

son and Allwood (2004), we expected that the frequency judgments of another per-

son�s answers would show a higher level than the corresponding judgment of one�s
own answers. Using a between-subjects design and GKQs, Johansson and Allwood

(2004, Exp. 1) found that the Actors gave lower frequency judgments than the

Observers. This difference is consistent with the pessimistic bias (Klar et al., 1996;

Kruger, 1999).
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In Exp. 1 of the present study, we further investigated an order effect found in

Exp. 2 by Johansson and Allwood (2004). In the latter experiment each participant

made individual frequency judgments of both one�s own accuracy and another pair

member�s accuracy. The order of the two judgments was counterbalanced, and be-

tween the two judgments there was a time interval filled with a task that involved
taking a stand with respect to the correctness of each answer. The results clearly

showed that the order of judging one�s own accuracy first, and then the other�s
accuracy, was associated with lower and more realistic frequency judgments of

both one�s own and the other�s accuracy, and vice versa for the inverse of this

order. This order effect can be interpreted as an instance of anchoring or assimi-

lation of a judgment toward a previously considered standard (Tversky &

Kahneman, 1974). In Exp. 1 of the present study, in which the two frequency

judgments were carried out after one another without any filler task, we expected
that no order effect would be found. This expectation is consistent with a propo-

sition by Mussweiler and Neumann (2000) suggesting that if a judgment is attrib-

utable to a previously considered standard (or judgment), the standard will be

viewed as a potential source of contamination, and consequently contrasted away

from.

1.5. Calibration methodology

The present study used calibration methodology (see Lichtenstein, Fischhoff, &

Phillips, 1982) which provides information about distinct aspects of the relation be-

tween confidence and accuracy. More specifically, we used three measures of realism:

calibration, over/underconfidence (henceforth, overconfidence), and resolution (see

Appendix A for equations), derived from the Brier (1950) score formula (Murphy,

1973). In short, calibration picks up the goodness of fit between confidence and

accuracy in terms of the (squared) difference between the level of the confidence

judgments and the accuracy in each of a number of confidence classes (e.g., 50–
59% . . . 90–99%, and 100%). The only difference between calibration and overconfi-

dence is that the latter provides a directional measure of realism in confidence

judgments. Loosely speaking, resolution reflects one�s ability to differentiate between

correct and incorrect answers. It should be noted that for calibration and overcon-

fidence a lower score reflects better realism than a higher score, while a higher reso-

lution score denotes better realism than a lower score.
2. Experiment 1

For Exp. 1, we hypothesized that the participants would show worse calibration,

higher overconfidence, and higher accuracy and confidence when performing as

Observers than as Actors. Furthermore, for the two types of additional information,

we hypothesized that in comparison with the base line, where no additional informa-

tion was provided, the Actor�s arguments but not confidence judgments would in-

crease the Observers� confidence judgments. Consequently, the Observers who
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were provided with both arguments and confidence judgments were predicted to

show the same level of confidence as Observers who heeded arguments only. Note

that the alternative prediction, building on the representational richness hypothesis,

is that the Actor�s argument and confidence would increase the Observer�s confidence
more than heeding the Actor�s argument or confidence only, which in turn would re-
sult in higher confidence than heeding none of these. Finally, with respect to Actor–

Observer differences in the frequency judgments, we expected that the participants

would show lower frequency judgments of their own, as compared with the other�s,
total number of correct answers.

2.1. Method

2.1.1. Participants

One hundred and six university students (62 women and 44 men, M age = 25,

SD = 4, ranging from 19 to 40 years) from Lund University, Sweden, participated

in the experiment. Each participant was awarded approximately US$7 for partaking.

Two participants (both female) were defined as outliers (criteria: z > ±3.29, p < .001;

see Tabachnick & Fidell, 2000, p. 67) and were omitted in the analysis, leaving 104

participants in the study.

2.1.2. Materials

One hundred and twenty 2AFC GKQs were used in the experiment. The GKQs

were answered by use of paper and pencil. For each GKQ one of the answer alter-

natives was correct. The GKQs covered a multitude of subject areas, such as geog-

raphy, history, literature, and politics.

The GKQs were divided into six equally sized question sets. Next, the question

sets were randomized to participants with the following constraints. For each pair

of participants (further outlined below), each pair member received four question

sets. Between the two members in each pair, two of the sets differed (New), while
the other two sets were the same for both members (Old). The question sets were se-

quenced so that the first and third sets differed between the pair members. This con-

straint created two New–Old question set combinations (henceforth referred to as

the first and second New–Old question set combination, respectively). This New/

Old manipulation was used in order to control for the otherwise possible confound-

ing of each participant first performing as an Actor and then as an Observer, that is,

controlling for Actors and Observers having encountered the same question once

and twice, respectively.

2.1.3. Design

The experiment included three conditions called Argument–Confidence (n = 36),

Argument (n = 34), and Confidence (n = 34). Each condition comprised two phases,

called Actor and Observer, always administered in this order.

The participants were matched into pairs using the criteria of same gender, similar

age and not being acquainted. The intention behind the use of these matching criteria

was to restrict possible effects of stereotypes of gender and age categories. The
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number of male and female pairs was approximately equal between conditions. Each

pair was randomly assigned to one of the three conditions.

When partaking as Observers, each participant either heeded the additional infor-

mation about the Actor�s selected answer (that is, the Actor�s argument and/or con-
fidence) in the first or in the second New–Old question set combination. The
difference between these two response orders constituted the Heed-order factor. That

is, the Observers either heeded the Actor�s argument and/or confidence for the first
question set combination and no such information for the second or vice versa. Each

pair in the three conditions was randomly allocated one of these two heed-orders.

2.1.4. Procedure

The participants took part two at a time, separated from each other by a non-

transparent screen for the whole experiment and did not communicate.
Actor phase. In all three conditions, all participants first participated as Actors

and answered the 80 GKQs. Directly after having answered a question a confidence

judgment of the answer was given, using the half-range scale ranging from 50% to

100%. 50% was defined as ‘‘Guessing’’ and 100% as ‘‘Absolutely certain’’ that the

chosen answer alternative was correct.

After having answered and confidence judged each question, the Actors in the

Argument–Confidence condition and the Argument condition provided arguments

for their own answers to the first or the second New–Old question set combination.
The participants were instructed to write down what they regarded as their strongest

argument for each of their answers. The written instructions contained some exam-

ples of arguments that the participants could use if they could not come up with a

stronger argument of their own. For example, a participant might state: ‘‘It seems

logical’’, or ‘‘It feels right’’, that the chosen answer alternative is correct. The partic-

ipants were not permitted to change their answer when they were formulating an

argument.

Observer phase. As Observers, the participants made confidence judgments of
each of the Actor�s 80 answers, using the same scale as before. The Observers� con-
fidence judgments pertained to their own degree of confidence in the correctness of

the answer provided by the Actor.

If the Observer thought that the Actor�s chosen answer alternative was erroneous,
s/he was instructed to select (circle) the other of the two alternatives and confidence

judge that alternative, using the 50–100% scale. To make the dissimilar answers on

the same questions distinguishable between pair members, one pair member was

equipped with a green pencil, and the other pair member with a blue pencil.
For one of the two New–Old question set combinations, the Observers were in-

structed to heed, for each question (depending on the condition), either the Actor�s
argument for and/or confidence in his or her answer before giving a confidence judg-

ment. More specifically, in the Argument–Confidence condition the Observer heeded

both the Actor�s argument and confidence. In the Argument condition only the Ac-

tor�s argument was heeded and in the Confidence condition only the Actor�s confi-
dence judgment was heeded. In the Argument condition the Observers did not

have access to the Actors� confidence judgments.
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Frequency judgments. Lastly, each participant made a frequency judgment of their

own and of the other participant�s accuracy by stating how many GKQs out of the 80

had been correctly answered. Either the participants frequency judged their own

accuracy first and then the other�s accuracy, or vice versa. These two orders

(Own-Other�s and Other�s-Own) of the two frequency judgments were randomly
counterbalanced and equally distributed across the Argument–Confidence, Argu-

ment, and Confidence conditions.
2.2. Results

We first evaluate the effect of first performing as an Actor and then as an Obser-

ver. Second, we report on the analysis of the Actor–Observer difference in realism in

confidence judgments in the situation where the Observers did not have access to any
additional information (No-heed) about the Actors� choice of answers. Third, for the
Observer phase, we report on comparisons between the No-heed and Heed items;

that is, we evaluate the effect of the different types of information given to the

Observers for one of the two New–Old question set combinations. Lastly, we report

on the results concerning the Actor–Observer difference in realism in frequency

judgments.

Square root transformations on calibration, overconfidence, and resolution were

used in the statistical analyses (see Tabachnick & Fidell, 2000) but not in tables
and figures or means given in the text. In Table 1 the means (and standard devia-

tions) of these five dependent measures are presented.
2.2.1. Evaluation of the Actor–Observer order

Initially, we evaluated the effect of first performing as an Actor and then as an

Observer. Using the Observers� data we compared the GKQs that the participants

encountered for the first time as Observers, that is, only once (New), with those

GKQs that they also encountered as Actors, that is, questions they encountered
for a second time as an Observer (Old). In brief, the results of paired samples t-tests

showed no significant differences. Hence, as Observers the participants were not

more/less realistic, accurate, or confident about Old compared with New GKQs.

Below, the New and Old items were collapsed within each New–Old question set

combination.

Another possible consequence of an order effect is a ‘‘warm-up’’ effect. In this con-

text, we compared the accuracy for the first 50% (M = .663) of the GKQs in the

Actor phase with the accuracy of the last 50% (M = .654). Since the mean accuracy
did not increase in the second half of the GKQs, there was thus no evidence of a

warm-up effect.
2.2.2. Actor vs. Observer

The calibration graph in Fig. 1 shows the relation between confidence and accu-

racy, plotted over six confidence classes: 50–59% . . . 90–99%, and 100%. The diago-

nal refers to perfect calibration.



Table 1

Experiment 1: Means and standard deviations (SD) for the realism in Actors� and Observers� confidence judgments for each condition

Measure Condition

Argument–Confidence Argument Confidence

Actor Observer Actor Observer Actor Observer

No-heed Heed No-heed Heed No-heed Heed

Calibration .035 (.023) .036 (.023) .029 (.017) .037 (.022) .040 (.024) .047 (.029) .040 (.023) .038 (.024) .031 (.017)

Overconfidence .034 (.085) .018 (.106) .031 (.063) .051 (.071) .037 (.096) .060 (.086) .055 (.088) .017 (.091) .019 (.073)

Resolution .034 (.012) .029 (.015) .040 (.021) .045 (.017) .042 (.024) .041 (.019) .035 (.014) .033 (.021) .038 (.021)

Accuracy .659 (.091) .705 (.090) .705 (.089) .676 (.077) .717 (.069) .726 (.081) .640 (.081) .689 (.075) .698 (.098)

Confidence .693 (.056) .723 (.057) .735 (.063) .727 (.064) .754 (.076) .787 (.058) .695 (.071) .706 (.080) .717 (.083)

Note: For the Argument–Confidence condition, n = 36, and for the Argument condition and Confidence condition, n = 34, respectively. For Observer, the No-

heed columns refer to the question set combination for which no additional information was provided and the Heed columns refer to the question set

combination for which the other�s argument and/or confidence judgment was heeded.
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Fig. 1. Experiment 1: Calibration curves for the Actors� confidence judgments and the Observers�
confidence judgments for no additional information considered (No-heed) and additional information

considered (Heed), respectively, collapsed over the three experimental conditions. The figures in the graph

show the percentages of all items for a curve in each confidence class.
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As the calibration curves in Fig. 1 show, the difference between the Actor and Ob-

server phases appear largest for the 50–59% confidence class. It is noteworthy that in

this confidence class, the participants show fairly good calibration when performing

as Actors, while as Observers they show underconfidence, especially when not pro-

vided any additional information (No-heed). At the higher confidence levels, the dif-

ferences between the Actor and Observer curves are less obvious. Fig. 1 also provides
the relative frequencies of the confidence judgments at each confidence level. The

general pattern shows that the highest and lowest confidence levels were used most

frequently, and that the participants used the 50–59% confidence class to a greater

extent and the 100% level to a lesser extent when performing as Actors than as

Observers.

In order to analyze the Actor–Observer difference in realism in confidence judg-

ments when the participants, as Observers, were not provided with any additional

information (No-heed), a paired samples t-test was run for each of the five dependent
measures (calibration, overconfidence, resolution, accuracy and confidence). The

Actor phase consisted of the mean of the two New–Old question set combinations

in this phase, while the Observer phase consisted of the New–Old question set com-

bination for which no additional information was heeded. The means and standard

deviations are given in Table 1 for both phases (i.e., Actors and Observers) and each

condition.
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The results showed that when performing as Actors the participants exhibited

higher overconfidence (MActor = .047; MObserver = .024), t(103) = 2.45, p = .016, better

resolution (MActor = .038; MObserver = .035), t(103) = 2.09, p = .039, lower accuracy

(MActor = .658; MObserver = .704), t(103) = �5.05, p < .001, and lower confidence

(MActor = .705; MObserver = .727), t(103) = �5.22, p < .001, than when performing
as Observers.

With the intention of evaluating the contribution of the particularly large differ-

ence residing at the lowest confidence class (50–59%; see Fig. 1) to the Actor–Ob-

server differences reported above, we excluded (for both phases) the items

associated with confidence judgments at that confidence class. When excluding

these items the difference in overconfidence did not recur (p > .1), while the

Actor–Observer difference for resolution, accuracy, and confidence remained (all

p-values <.05).

2.2.3. Observer phase: no additional information vs. additional information

Next, we carried out a 2 (No-heed/Heed) · 3 (Condition) repeated measures

ANOVA on each of the five dependent variables in order to evaluate the effect of

additional information on the participants� realism in their confidence judgments

when performing as Observers. Note that possible main effects of the Condition fac-

tor are of no immediate interest to our hypotheses. The levels of the No-heed/Heed

factor refer to the questions for which the participants, as Observers, did not have
access to any additional information (No-heed) and the questions for which they

had access to the Actors� arguments and/or confidence judgments (Heed). The three
levels of the Condition factor were the Argument–Confidence condition, the Argu-

ment condition, and the Confidence condition, respectively.

The results showed a significant main effect of the No-heed/Heed factor for reso-

lution, F(1,101) = 4.07, p = .046, and for confidence, F(1,101) = 14.26, p < .001, indi-

cating that better resolution (MNo-heed = .035; MHeed = .040) and higher confidence

(MNo-heed = .727; MHeed = .746), respectively, were associated with heeding, com-
pared with not heeding, additional information provided by the Actor. Although

Table 1 shows that the effect for resolution was driven by the Argument–Confidence

and the Confidence conditions, the fact that no interaction effect resulted suggests

that the type of information heeded was inconsequential to the occurrence of im-

proved resolution.

2.2.4. Frequency judgments

In order to evaluate the level of the frequency judgments of one�s own and the
other�s total number of correctly answered questions, and the possible presence of

an order effect of first making a frequency judgment of one�s own and then the other
pair member�s accuracy (or vice versa), a 2 (Frequency judgment: Own vs.

Other�s) · 2 (Order: Own-Other�s vs. Other�s-Own) ANOVA with repeated measures

on the first factor was computed. The means (and standard deviations) for each con-

dition and phase are given in Table 2.

A significant effect of the Frequency judgment factor, F(1,101) = 7.73, p = .006,

showed that the participants� frequency judgments of their own accuracy



Table 2

Experiment 1: Means and standard deviations (SD) for frequency judgments and realism in frequency

judgments of one�s own accuracy and the other�s accuracy for two orders of giving these judgments

(frequency judgment order condition)

Target Frequency judgment order condition

Own-Other�s Other�s-Own

Frequency j. Realism Frequency j. Realism

Own accuracy .578 (.188) �.086 (.168) .620 (.188) �.031 (.164)

Other�s accuracy .624 (.155) �.041 (.148) .638 (.176) �.014 (.183)

Note: n = 52 in the Own-Other�s condition, and n = 51 in the Other�s-Own condition.

Frequency j. = frequency judgment/80, and realism = frequency judgment � actual accuracy.
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(M = .599; SD = .188) were significantly lower than their frequency judgments of the

other pair member�s accuracy (M = .631; SD = .165). (As indicated by the df, one

participant did not carry out both frequency judgments.)

As predicted, the Order factor did not result in a significant effect, neither for the

frequency judgments, nor for the corresponding ANOVA that evaluated the order

effect for realism in the frequency judgments (frequency judgment minus accuracy);

nor did significant Frequency judgment · Order interactions result.
In terms of realism in frequency judgments the participants showed greater under-

estimation in their frequency judgment of their own accuracy than in their frequency

judgment of the other�s accuracy, F(1,101) = 5.92, p = .017. Here, the difference be-

tween the frequency judgments of one�s own total accuracy and one�s actual accuracy
was M = �.059 (SD = .168) and the corresponding score for the other�s accuracy was
M = �.028 (SD = .166), showing that both judgments were associated with underes-

timation. In addition, a one-sample t-test (test value = 0, i.e., perfect realism in fre-

quency judgment), measuring the realism in the frequency judgments of the

participant�s own accuracy and of the other�s accuracy respectively, showed that sig-
nificant underestimation was associated with the frequency judgments of one�s own

accuracy, t(102) = �3.55, p < .001. In contrast, the realism in the frequency judg-

ments of the other�s accuracy did not differ significantly from zero, t(103) = �1.70,
p = .091.

2.3. Discussion

In sum, the results of Exp. 1 showed that the participants exhibited higher over-
confidence, better resolution, lower accuracy, and lower confidence as Actors than as

Observers. The overconfidence effect did not remain when the lowest confidence

class, 50–59%, was removed. Furthermore, the participants were found to give lower

and less realistic frequency judgments of their own accuracy, compared with the

other pair member�s accuracy. However, no order effect of the frequency judgments

resulted.

In Exp. 1 the participants first performed as Actors and then as Observers, and

thereby they had had the experience of performing as an Actor when performing
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as an Observer. In spite of the fact that the two investigated indicators of an order

effect (i.e., the presence, or absence, of an increase in accuracy within the Actor

phase, and a possible difference in results between Old and New items) were found

unreliable, the skeptic might still argue that there is room for interpreting the results

of Exp. 1 in terms of a general order effect. In order to avoid this possible order effect
we used a between-subjects design in Exp. 2.
3. Experiment 2

Exp. 2 examined the general order effect explanation by letting the participants

perform either as an Actor or as an Observer only. That is, the Actor and Observer

roles were between-subjects. The design was similar to Koehler�s (1994) and Koehler
and Harvey�s (1997) study, but differed in that, equivalent to Exp. 1 in the present

study, (a) we used 2AFC GKQs for both Actors and Observers, and (b) both Actors

and Observers used the half-range confidence scale. Consistent with the results of

Exp. 1, we predicted that the Actors would show higher overconfidence, better res-

olution, lower accuracy, and lower confidence than the Observers. Finally, we ex-

pected the frequency judgments of one�s own answers to be more pessimistic (i.e.,

lower) than the frequency judgments of the other�s answers.

3.1. Method

3.1.1. Participants

Forty-eight university students (34 women and 14 men, M age = 22, SD = 4, rang-

ing from 19 to 42 years) from Lund University, Sweden, participated in the

experiment.

3.1.2. Materials and design

Ninety of the 2AFC GKQs used in Exp. 1 were used in Exp. 2. As in Exp. 1, the

GKQs were answered, and the answers confidence judged, by means of paper and

pencil.

The experiment consisted of two between-subjects conditions, called Actor and

Observer. Following the same criteria as in Exp. 1, the participants were matched

into pairs. Thus, the main difference, compared with Exp. 1, was that in Exp. 2 each

participant took part either as an Actor or as an Observer.

3.1.3. Procedure

Actor condition. Here, the participants answered each GKQ by selecting one of

the two answer alternatives and directly after having selected (circled) an answer they

made a confidence judgment (50–100%) of the selected answer. These confidence

judgments were written on a separate response sheet.

Next, each Actor frequency judged his or her own performance by assessing how

many of the 90 GKQs they had answered correctly. The frequency judgment was gi-

ven on a separate sheet.
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Finally, the participants in the Actor phase were informed about the aim to inves-

tigate the difference between confidence judgments of one�s own performance and

another�s performance. This information was provided for the reason that the Actors
were to hand over their answer sheets to the participants who were to perform as

Observers. Before the designated Observer arrived, the Actor put the answer sheet,
but not the sheets that contained the confidence judgments or the frequency judg-

ment, in an envelope. This was done in order to prevent the Observers to embark

on examining the Actors� answers to the GKQs before the experimenter gave further
instructions. Before leaving, the Actors handed over the envelope containing the an-

swer sheet to the arriving Observers.

Observer condition. First, each Observer received the envelope with the Actor�s an-
swer sheet. Next, each Observer was instructed to confidence judge the Actor�s an-
swers, using the 50–100% scale. The Observers were informed that the person who
handed over the sheet had answered the GKQs in an attempt to choose the correct

answers. Furthermore, equivalent to Exp. 1, the Observers were informed that they

could select the other of the two answer alternatives and confidence judge that alter-

native (also using the 50–100% scale) if they thought that the alternative selected by

the other person was erroneous. (The Observers used color pencils that differed from

the Actors�.) Lastly, each Observer frequency judged the Actor�s actual accuracy.

3.2. Results

Fig. 2 shows the calibration curve for the Actor condition and the Observer con-

dition, respectively. Although no clear overall difference is discernable between the

two curves, it is noteworthy that the Actors used the lower confidence classes (50–

59%, and 60–69%) more frequently than the Observers, who in turn used the

100% level more often than the Actors.

In Table 3, the means (and standard deviations) are given for each of the five

dependent measures (calibration, overconfidence, resolution, accuracy, and confi-
dence), for each condition (Actor and Observer). In order to examine the Actor–Ob-

server differences, a paired samples t-test was run for each measure.

The results showed that neither calibration nor overconfidence reached significance

(p-values > .14). Although only close to significance, the difference for resolution was

in the predicted direction, t(23) = 2.02, p = .054. In line with our hypotheses and con-

sistent with Exp. 1, the Actors showed significantly lower accuracy, t(23) = �2.96,
p = .007, and lower confidence, t(23) = �2.98, p = .007, than the Observers did.

Also in line with Exp. 1, the frequency judgments (divided by the 90 GKQs) given
by the Actors (M = .484; SD = .203) were significantly lower than those given by the

Observers (M = .691; SD = .194), t(23) = �4.54, p < .001. Furthermore, one-sample

t-tests (test value = 0) showed that in terms of realism in frequency judgments (fre-

quency judgment minus actual accuracy) the Actors (M = �.125; SD = .192) were

associated with significant underestimation of their own actual accuracy,

t(23) = �3.21, p = .004. In contrast, the Observers (M = .081; SD = .191) were asso-

ciated with significant overestimation of the Actors� actual accuracy, t(23) = 2.08,

p = .049.
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Table 3

Experiment 2: Means and standard deviation (SD) for each of the five dependent measures of Actors and

Observers, respectively

Measure Condition

Actor Observer

Calibration .029 (.019) .037 (.020)

Overconfidence .067 (.073) .096 (.071)

Resolution .023 (.010) .018 (.011)

Accuracy .611 (.066) .643 (.069)

Confidence .677 (.069) .739 (.072)
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3.3. Discussion

In line with our hypotheses, the Actors showed lower accuracy and lower confi-

dence than the Observers. Although resolution did not reach significance, the results

were in the predicted direction in that the Actors showed a trend toward better res-

olution in comparison with the Observers. However, the results showed no signifi-

cant difference in overconfidence between the Actors and the Observers.

The results of the Actors giving lower frequency judgments than the Observers
and the Actors� frequency judgments being associated with underestimation were

also in line with our hypotheses. It is noteworthy that the mean value of the Actors�
frequency judgments was below the level that would be expected by random per-
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formance. Rather than giving realistic frequency judgments the Observers exhibited

overestimation in their frequency judgments of the Actors� actual accuracy.
4. General discussion

Taking a social psychological approach to metacognitive judgments, the current

study investigated the Actor–Observer difference in the realism in confidence and fre-

quency judgments. For confidence judgments the study examined how different

asymmetries in the conditions for Actors and Observers might have influenced the

results in previous research. We also investigated the effect of additional information

about the Actor�s choice of answers on the realism in the Observers� confidence judg-
ments. The additional information was the Actors� arguments for and/or their con-
fidence in their answers. Lastly, the study examined the Actor–Observer difference in

realism in the frequency judgments. Below, we summarize and discuss the results per-

taining to each of these three issues.

Actor–Observer differences. Our results did not support those reported in previous

calibration research on the Actor–Observer difference in realism in confidence judg-

ments (Allwood, 1994; Koehler, 1994, Exp. 4; Koehler & Harvey, 1997, Exp. 1

and 2). Strikingly, in Exp. 1 our results showed that as Observers the participants

exhibited lower overconfidence than as Actors, whereas the opposite pattern was
found in the previous studies. Moreover, when we excluded the 50–59% confidence

class in Exp. 1, the difference in overconfidence was eliminated completely. In Exp. 2

we found no significant Actor–Observer difference in realism in confidence judg-

ments. The results showed that the simultaneous increase in accuracy and confidence

had the effect to counteract an increase in overconfidence. Taken together, the results

of the present study suggest that the task and confidence-scale asymmetries of pre-

vious calibration research might have been what produced the Actor–Observer dif-

ferences in the realism in confidence judgments.
The results of both Exp. 1 and 2 of the present study showed that the Observers

exhibited higher accuracy than the Actors. Allwood (1994) reported the same result.

A possible explanation of the Observers� higher accuracy pertains to a difference in

the response processes when performing as an Actor and as an Observer. When per-

forming as Actors the participants, for each GKQ, first provided an answer and then

a confidence judgment of that answer, while as Observers the participants were not

required to actively choose an answer alternative to the same extent. For this reason,

when performing as Observers, the participants might have freed the processing re-
sources necessary to boost accuracy. In addition, particularly in situations where the

Observers were uncertain (i.e., primarily the lowest confidence class), they may have

capitalized on the information that the selected answer was the other person�s best
choice, that is, that s/he had some reason for choosing A over B, so to speak.

Furthermore, the higher level of confidence in the Observer condition than in the

Actor condition is in line with Allwood (1994), Koehler (1994, Exp. 4) and Koehler

and Harvey (1997, Exp. 1), and is consistent with the representational richness

hypothesis and Support theory (e.g., Tversky & Koehler, 1994).
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Observers’ heeding of additional information. In Exp. 1 the participants, as Observ-

ers, exhibited better resolution and higher confidence when heeding, compared with

when not heeding, additional information provided by the Actor. However, we

found no interaction effect for resolution or for confidence. This suggests that the

type (argument or confidence) and, to some extent, the amount (argument and con-
fidence vs. argument or confidence) of additional information heeded were inconse-

quential. In sum, these results challenge the hypothesis that the type of information

about another person�s assertions might affect the level of overconfidence in one�s
confidence judgments of the other�s assertions. These results also imply that our ver-

sion of the representational richness hypothesis (cf., Gill et al., 1998) did not receive

full support in that heeding an Actor�s arguments or confidence judgments did not

influence the Observer in a different way than heeding the Actor�s argument and con-

fidence judgment. However, the representational richness hypothesis received partial
support in that heeding any additional information (whether it was the Actor�s argu-
ment, confidence, or both of these) influenced the Observers� level of confidence and
resolution.

In addition, and in agreement with the Actor–Observer difference in the level of

confidence described above, the Observers� higher confidence when additional infor-

mation was provided, compared with when it was not, is consistent also with Sup-

port theory (e.g., Tversky & Koehler, 1994). This is because both types of

additional information, either by themselves or together, might have increased the
salience of the answer alternative selected by the Actor and, thereby, increased the

Observer�s confidence.
The respective contribution of these two explanations to the increase in the

Observers� confidence should be analyzed in future research. Moreover, in future re-

search it would be of interest to further investigate the effects of different types of

additional information about the Actors� choice process and properties on the real-

ism in Observers� metacognitive judgments.
Frequency judgments. With respect to the Actor–Observer difference in frequency

judgments, the results of both experiments of the present study showed significantly

lower assessments of one�s own actual accuracy compared with that of another per-

son�s actual accuracy. These results are in line with previous research (Johansson &

Allwood, 2004, Exp. 1 and 2), and are consistent with an interpretation in terms of

the pessimistic bias (Klar et al., 1996; Kruger, 1999). In addition to the fact that

‘‘egocentrism’’, as proposed by Kruger (1999), might be an important mechanism be-

hind this effect, there may also be other, perhaps interacting, contributing causes.

For example, it may be a consequence of a self-handicapping strategy used in order
to keep up self-esteem, and from a more social viewpoint it may also be favorable to

elevate, so to speak, one�s estimate of another�s performance. Our result may also be
due to Swedish, or Scandinavian, cultural values according to which one should not

pretend to be better than others, including not ‘‘showing off’’ with respect to one�s
own knowledge. The results of our participants having significantly underestimated

their own accuracy (Exp. 1 and 2) while their estimation of the other�s accuracy did
not differ significantly from perfect realism (Exp. 1) or show overestimation (Exp. 2),

are also in line with these interpretations.
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As predicted in Exp. 1, the results showed no effect of first making a frequency

judgment of one�s own and then of the other pair member�s accuracy, or vice versa.
As noted above, Johansson and Allwood (2004, Exp. 2), in which the two types of

frequency judgments were separated by a task involving taking a stand with respect

to the correctness of the provided answers, found a clear order effect. Taken to-
gether, the results of these two studies suggest that the Actor–Observer difference

in realism in frequency judgments depends on the judges� conceptions of the target
of their judgments as well as previous frequency judgments. Specifically, and con-

sistent with Mussweiler and Neumann�s (2000) idea concerning source attribution,

the results of Exp. 1 in the present study suggest that the accessibility of the first

frequency judgment might have contributed to a contrast effect in the second fre-

quency judgment (in this case toward a pessimistic bias). However, this suggestion

concerning assimilation and contrast effects in the context of the Actor–Observer
difference in realism in frequency judgments should be further investigated in future

research.

Furthermore, with respect to the confidence–frequency effect, it is striking that

in Exp. 1 of the present study the Actor–Observer difference in realism in fre-

quency judgments resulted in a pattern that was quite the opposite to that of

the Actor–Observer difference in realism in confidence judgments. While the partic-

ipants showed higher overconfidence in the item-specific confidence judgments

when performing Actors than as Observers, the frequency judgments of their
own accuracy were lower than those of the other�s accuracy. This finding was

partly replicated in Exp. 2, in which no Actor–Observer difference in overconfi-

dence resulted, while the Actor condition resulted in underestimation and lower

frequency judgments than the Observer condition, which in turn exhibited overes-

timation. The discrepancy between these two types of metacognitive judgments

provides further support for the assumption that they differ in terms of underlying

processes (e.g., Allwood & Granhag, 1996a; Sniezek & Buckley, 1991; Treadwell &

Nelson, 1996).
Overall, the results of the present study show that social contextual factors can

influence metacognitive judgments in that both confidence and frequency judg-

ments were affected by whether the target evaluated was oneself or another per-

son. Taken together, the almost complete lack of an Actor–Observer difference

in the realism in confidence judgments, and the apparently robust Actor–Observer

difference in frequency judgments, indicates that dissimilar, or even conflicting,

levels of realism between these metacognitive judgments can coexist, and

that being in the role of an Actor or an Observer can influence these dissimilar-
ities.
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Appendix A

Calibration ¼ 1=n
XT

t¼1
ntðrtm � ctÞ2 ðA:1Þ

In (A.1), n is the total number of questions answered, T is the number of confidence
classes used, ct is the proportion correct for all items in the confidence class rt, nt is

the number of times the confidence class rt was used and rtm is the mean of the con-

fidence ratings in confidence class rt.

Resolution ¼ 1=n
XT

t¼1
ntðct � cÞ2 ðA:2Þ

In (A.2), c is the proportion of all items for which the correct alternative was se-
lected. A higher value reflects better resolution than a lower value.
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