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Individuals are more optimistic about their own future than a comparable person’s future
(personal optimism bias). In addition, they show overoptimism toward people or social groups
they identify with compared with those they do not identify with (social optimism bias).
However, commonalities and differences between personal and social forms of optimism bias
remain to be addressed. Data from an experiment on anticipated performances in soccer
(including 160 participants), revealed (a) comparable magnitudes of personal and social
optimism biases, and (b) only partial overlap between personal and social optimism biases.
We further found the magnitude of the biases to depend on (c) prior experience in the
investigated area. Social optimism bias, however, did not correlate with (d) the extent to
which the participants identified with a social in-group. In addition, we demonstrate that (e)
despite the availability of objective feedback, both personal and social optimism biases are
hard to overcome. Our data further suggest (f) the existence of qualitatively different social
optimism biases; biases that can possibly be distinguished by their degree of automaticity or
the adoption of a more affective vs. utilitarian stance. Consequently, the present research
reveals that the phenomenon of social optimism bias needs further refinement to adequately
address its specific sub-components.

Tinstitute of Psychology, University of Bern, Bern, Switzerland. ®email: tatjana.aue@unibe.ch

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | (2021)8:233 | https://doi.org/10.1057/541599-021-00913-8 1


http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-021-00913-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-021-00913-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-021-00913-8&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1057/s41599-021-00913-8&domain=pdf
mailto:tatjana.aue@unibe.ch

ARTICLE

positive view of the world is associated with the experi-

ence of positive emotions, sociability, as well as mental

and physical health (Fox, 2012; Garrett et al., 2014;
McNally, 1995). Optimistic rather than pessimistic expectancies
regarding the future contribute to these effects in important ways
(Scheier and Carver, 1992; Seligman and Csikszentmihalyi, 2000).
While most of the time advantageous, optimistic human expec-
tancies often surpass the level justified by a rational consideration
of the information at hand (Weinstein, 1980; Windschitl and
Stuart, 2015): When asked about their future, most people are
overly optimistic—with the probability of desirable future events
(e.g., having success in one’s job) being overestimated and the
probability of undesirable future events (e.g., incurring cancer)
being underestimated. This phenomenon has hence been termed
optimism bias (alternatively: unrealistic optimism, comparative
optimism, wishful thinking, or desirability bias; e.g., Dricu et al,,
2020; Krizan and Windschitl, 2007) and describes irrational
confidence in desirable outcomes (e.g., Hollander, 2004; Lench
and Ditto, 2008; McGuire, 1960; Weinstein, 1980).

Optimism bias appears in different domains, including indi-
vidualistic settings such as personal health (Weinstein, 1980),
own profession (Hoch, 1985), and personal gambling activities
(Kress et al., 2018; Lench and Ditto, 2008). It also arises in social
group settings such as sports (Aue et al., 2012; Babad, 1987; Love
et al,, 2015) and politics (Babad, 1997; Hollander, 2004). Inter-
estingly, people have an overly optimistic outlook regarding
future events not only for themselves (e.g., McGuire, 1960; Sharot
et al, 2011), but also for the social groups that they identify
with (so-called in-groups; Aue et al., 2012; Dricu et al., 2018;
Hollander, 2004; Love et al., 2015; Simmons and Massey, 2012) or
empathize with (e.g., the elderly; Dricu et al.,, 2018). At the same
time, people display a pessimistic outlook regarding future
events for disliked groups that they do not identify with
(Dricu et al., 2018).

Along the lines of social identity theory (Abrams and Hogg,
2004; Tajfel and Turner, 1986), the social optimism bias may arise
in order to preserve the positive image of the in-group and—
through identification—positive self-esteem (cf. Hogg and
Abrams, 1990; Tajfel et al., 1971; Turner and Onorato, 1999).
Correspondingly, both personal and social optimism biases are
supposed to serve adaptive purposes (Aue et al., 2012; Granberg
and Holmberg, 1988; Shepperd et al., 2015) and contribute to
mental health (Korn et al., 2014; Zetsche et al., 2015). However, to
date, personal and social biases have not been explicitly com-
pared. Consequently, similarities and divergences between per-
sonal and social forms of optimism bias remain to be identified.

The current study pursued multiple aims. First, we examined
the degree to which personal optimism bias and different forms of
social optimism bias are comparable in magnitude (Aim I:
Quantification of personal and social forms of optimism bias).
Social optimism bias can be divided into subtypes that vary in
terms of relevance to the individual. An individual may, for
instance, be overoptimistic for teammates in sports (indirect
social optimism bias). While the individual is not personally
involved in such anticipated scenarios, good performance of the
teammate would increase the standing of the entire team, thereby
having an indirect influence on the individual’s own future pos-
sibilities. Additionally, an individual may be over optimistic for
others (e.g., favorite international soccer team) whose perfor-
mance is only abstractly relevant to the individual because their
performance will not impact his or her personal future (abstract
social optimism bias).

While all three biases are supposed to exert feedback effects on
an individual’s self-esteem (Abrams and Hogg, 2010), personal
optimism bias may be the most direct means to increase

self-esteem. Therefore, personal optimism bias might be expected
to be characterized by a greater magnitude than are social forms
of optimism bias. On the other hand, in-group successes and
failures have also been shown to exert powerful effects on the
individual self-concept, and those effects resemble the effects
arising from personal achievements (Abrams and Hogg, 2004;
Boen et al., 2002; Cialdini et al., 1976; Tajfel and Turner, 1986).
Comparing the magnitudes of the personal, indirect social, and
abstract social biases may be a first step toward assessing the
relative contributions of these biases to individual well-being.

Second, we tested the overlap between the three different biases
by looking at their correlation (Aim 2: Overlap between personal
and social forms of optimism bias). Expressed differently, we ver-
ified whether those participants who engaged strongly in personal
optimism bias were identical to those who displayed powerful
social optimism biases. This aim thus tested for general vs. specific
ease of engaging in the different optimistic biases (no directed
hypothesis). Strong associations between the biases would be in
support of the existence of comparable underlying neurocognitive
processes. As such, attempts at increasing self-esteem, for instance,
might go along with an exchangeable engagement of all three
biases. Low correlations, on the contrary, would speak to quali-
tatively different basic neurocognitive mechanisms. Alternatively,
individuals may preferably engage in one optimism bias or the
other to attain/sustain positive emotionality.

Third, research on optimism bias has shown an influence of
prior experience with a situation (e.g., Grezo, 2017; Helweg-
Larsen and Shepperd, 2001; Weinstein, 1980). Generally, it has
been observed that personal optimism bias decreases as experi-
ence with (or knowledge about) an event increases (Barnoy et al,,
2003; Campbell et al., 2007; Cho et al, 2010). Among other
explanations, this effect was attributed to changes in perceived
control over the event’s occurrence. While these observations
have been made in the personal domain, corresponding effects in
the social domain await to be addressed (Aim 3: Influence of
expertise on personal and social forms of optimism bias). Based on
results in the area of personal optimism bias, we hypothesized
that the magnitude of the biases would be overall reduced in
experts.

Fourth, behavioral data show that people project self-attributes
to individuals whom they perceive to be close or similar to
themselves but use stereotypes for individuals whom they per-
ceive as dissimilar to themselves (Ames, 2004; Dricu et al., 2018).
Another question that arises is, hence, whether people are overly
optimistic about their own social group because they adopt the
perspective “as if it were me” and then process information in the
same way as for the self (Aim 4: Influence of social identification
and experienced similarities on social forms of optimism bias).
Therefore, we tested whether the extent of biased social expec-
tancies depends on the strength of identification with the in-
group. We predicted that social biases vary as a positive function
of the perceived similarity between the self, on the one hand, and
the indirect and abstract in-groups, on the other hand (for a
positive association between social identification and in-group
favoritism, see also Verkuyten, 2007).

Fifth, recent findings have shown that optimistic biases in the
personal domain are hard to overcome (e.g., Chowdhury et al,,
2014; Kuzmanovic et al.,, 2015, 2016; Marks and Baines, 2017;
Sharot et al., 2011; Weinstein and Klein, 1995). Comparably, in
the area of social optimism bias, it has been demonstrated that
monetary incentives for accurate predictions and the availability
of objective background information do not eliminate the bias
(Aue et al,, 2012; Babad, 1995, 1997; Simmons and Massey, 2012).
To date, however, no study has directly compared the effects of
feedback in the personal and social domains. Here, we hence
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examined the relative robustness of personal and social optimism a 23 5
biases with respect to (dis)confirming feedback information (Aim 5 - é: § %
5: Modifiability of personal and social optimism bias). Based on i ° 3 sEE
previous findings, we predicted limited malleability for both o 2 5 52
personal and social forms of optimism bias in light of single-shot - = ads
feedback, with no specific hypothesis regarding their relative S&3
degrees of robustness. However, we expected personal and social £358
biases to be present both before and after feedback 2§ §
administration. s 8%g
We investigated our aims in an experiment, in which non- E 2% 55 5 4 §E§
soccer players and soccer players evaluated the probability of 2 £8 5 8 &5 3B %Eé
successful passes for different target players (self, rival of the self, 8 gf ¢ E ¢ E ° Eéj
an indirectly relevant in-group, an indirectly relevant out-group, g 7;5 TX c52 o5 feos
an abstractly relevant in-group, and an abstractly relevant out- gl 2ad % E gﬁ E gﬁ E %j&fé
group) facing different soccer scenarios. We also assessed our 5. }92 'g 8 g% 3 gg 8 Sexg
participants’ degree of identification with the different in-group Z|6NEN OS5 W8S »oS 83
target characters, and part of our participants re-evaluated the zed
probabilities after they had received feedback regarding the sup- SEE
posedly objective probability of a successful pass in each soccer gcé <
scenario. 8 2% 3
° R
] =
Methods £ -~ 5 £z2
Participants. Participants comprised 160 (100 males; age: £ 8 8'3\”2 225
M =24.1; SD=4.74) individuals, either undergraduate students ® 8lo8 E - g g2
or non-professional active soccer players (amateur league; train- g "|77=°" g8t
ing once or twice a week; competitive matches on the weekends). -3 2% <
Recruitment made use of Internet advertisements and direct = g?_:g
contacts with local soccer clubs. All participants were character- 2 223
ized by normal or corrected-to-normal vision and compensated ° 9o
with course credit or 15 Swiss Francs per hour. Study protocols s ¢ F2¢
had been approved by the local ethics committee and were in Eh i g 528
accordance with the Helsinki Declaration of Human Rights = 5 2 < g3
(World Medical Association, 1999). All participants gave written g & > @ = 5§93
informed consent. £ 3 o as 3 < 253
The participants underwent slightly different experimental £ g o8 %: oG §%m1§
procedures to allow for an adequate investigation of our study E Z2|52s8 £~ - o~ o v ¢ 5 S
aims (encompassing aims that are not presented here: Physiolo- -.E %%E
gical responses and gazing behavior were acquired for different g 8%
subsets of our participants to gain deeper insight into the g 3353
mechanisms underlying personal and social optimism biases, s - £ge
including potential differences between active soccer players and E | © 558
non-soccer players). Because of time restrictions, it was = 2 “gﬁ:é
impossible to collect all relevant data from every participant. £ £ < 253
Sample 1 (non-soccer behavior) comprised individuals, who did e ; X égag
not play soccer. Sample 2 (non-soccer physio) also consisted of - féﬁg Lot
non-soccer players, the sole difference with respect to sample 1 8 @ za ‘;’ %Ei
being that various somatovisceral and eye-tracking measures were 3 E SESERN g8
additionally acquired. Sample 3 (soccer physio) underwent the b EE R
same procedures as sample 2 but comprised active soccer players. b 532
Finally, sample 4 (non-soccer feedback) differed from the three 1] é@%
other samples in that it (a) consisted of male and female ] " 5% 3
participants; (b) faced only one in-group and one out-group = - 5 & -3 £33
condition (indirectly relevant to the participant); and (c) under- § S 8 § &EET %f E
went a feedback manipulation. The feedback manipulation was ] 2 5 § SES 5273
included because we were interested in the malleability of the f"_' S 5 g 5 §§ %é g
biases when people receive objective feedback. Sample sizes : ‘_g £ 5 = s EN
exceeded those of an earlier study with a highly similar paradigm S g é 3 883 24
(Aue et al.,, 2012). For an overview of sample characteristics, the E 8 *é 5 59 Eéé
samples’ respective involvement in the investigation of our study S ° § 3,9 é S %Eg
aims, and the statistics applied see Table 1. T % 2 B 5505 £ T%%E
Task and procedure. The experiment was introduced as a study ': £ _ ié 32 é) 2 é %é g S ; 2 g“fgi
on foresighted thinking regarding more or less difficult situations o 25 2 cEaEm o 2n g SefE
in active soccer players vs. non-soccer players. The participants ® E|5S u ESESECESEZ |t §§
were told that the inclusion of different soccer player targets in Lto | “1=s < <o<o<a<o<o [Z25F
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Fig. 1 Schematic representation of an experimental trial. “Sie selbst” indicates that the likelihood needs to be specified for the self.

the task served to decrease boredom. Their task was to estimate
the probability that these target players would successfully pass a
ball to a player of their own team or mark a goal. Participants
faced 16 different soccer scenarios. These scenarios were repre-
sented by specific spatial constellations of teammates and oppo-
nents of a depicted target player. The same constellations were
rated for six different social targets (detailed in the next para-
graph). The target players were highlighted, and the direction of
their future ball pass was depicted by an arrow (Fig. 1). Answers
were given on a continuous visual analog scale that ranged from
0% (absolutely certain that pass will not be successful) to 100%
(absolutely certain that a pass will be successful). The starting
value of the selection slider was 50% and participants were able to
shift the slider in each direction by pressing two different keys on
a computer keyboard. The experiment was programmed with
E-Prime 2.0 Professional (version 2.0.10.353; Psychology Software
Tools, Pittsburgh, USA).

The soccer scenarios were presented in three different blocks
(counterbalanced order). In one block, participants estimated the
probability of successful passes for themselves and a personal
rival. To establish rivalry, before starting the experiment,
participants were faced with the scenario that a person with
similar talent competed for their position in their current
(imagined) soccer club. Contrasting these probability estimates
yielded a measure of personal (ie., directly relevant to the
participants’ goals) optimism bias. In a second block, participants
estimated the same chances for an in-group that consisted of a
fictitious first-league soccer team the participants hoped to join in
the near future and thus most likely identified with. While our
participants were not personally involved in those imagined
scenarios, good performance of the potential future home team
would increase the standing of this team, thereby having an
indirect influence on the participants’ own future possibilities.
The corresponding out-group was the archrival of this team.
Contrasting probability estimates for these two teams yielded our
measure of indirect social optimism bias. To avoid connotations of
actual players, the unknown in-group and out-group members in
these indirectly relevant conditions were described as newly
acquired players of similar talent. For the non-soccer behavior,
non-soccer physio, and soccer physio samples, there was an
additional block for social optimism bias. We included this third

4

block because social optimism bias is observed even when an
anticipated outcome does not have an influence on an
individual’s personal future (e.g., Aue et al, 2012; Babad,
1987, 1995). This added social optimism bias block assessed the
anticipated performances of two social groups the participants
would never be active parts of. Hence, the performances of these
groups were abstractly relevant to the participants’ goals.
Specifically, in this third block, participants specified probability
estimates for their preferred fictitious favorite international soccer
team—a team they were supposedly an avid fan of—and the
archrival of this team. The comparison of these two conditions
thus yielded a measure of abstract social optimism bias.

Importantly, the players for whom the participants estimated
the chances of successful passes were not in direct competition in
any given trial and our participants were explicitly informed
about this fact. This allowed the attribution of the observed effects
to a specific social target. Color-coding of the jerseys (counter-
balanced across participants) signaled whether a specific situation
displayed concerned the self, the rival, an in-group member, or an
out-group member. Abilities of the recipients of the social targets’
passes as well as overall abilities of same and opponent teams
were not specified. Consequently, assumed skills of these non-
target players should not have differed between the experimental
conditions. In total, participants gave success estimates for six (in
the non-soccer feedback sample: four) different players facing the
same 16 soccer situations, totaling 96 (64 for the non-soccer
feedback sample) experimental trials. At the end of the
experiment, participants completed a series of questionnaires
(see next section for a specification of the questionnaire of interest
for the current research aims) and were debriefed.

The non-soccer feedback sample (sample 4) did not face the
abstract optimism bias trials, but instead underwent a feedback
manipulation. After having performed the first round of 64 trials,
participants received feedback regarding the supposedly “objec-
tive” probability of success (based on estimations provided by
active soccer players [soccer physio sample]) for each of the
16 soccer scenarios included in the study. They subsequently re-
evaluated all target player x soccer scenario combinations, which
allowed us to verify to what extent the feedback had modified
their initial expectancies. Feedback was given at a global level—
without reference to the four social targets under investigation.
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Hence, the feedback related to different constellations of same
and opponent team players on the soccer field rather than to
abilities of the social targets.

Included questionnaire. Inclusion of Other in the Self Scale (10S
Scale; in-house development based on Aron et al., 1992). The I0S
Scale was used to assess the perceived similarity (i.e., to what
degree they are perceived as separate entities) between any set of
two different target players. Related to Aim 4 (Influence of social
identification and experienced similarities on social forms of
optimism bias), participants evaluated the following similarities:
(a) self/indirect in-group; and (b) self/abstract in-group. The I0S
Scale consists of seven pairs of circles (here: one circle symbolling
the self, the other circle symbolling the indirect or the abstract in-
group) that vary in degree of overlap. Participants chose the
option that best described the degree of similarity they saw
between the self and the two in-groups. Scoring varies from 1 (no
overlap) to 7 (almost complete overlap).

Data analysis and results

Data selection. For the analyses regarding Aims 1, 3, and 4, the
final sample consisted of 101 (100 male) participants (based on
samples non-soccer behavior, non-soccer physio, and soccer
physio; data from the non-soccer feedback sample were not
considered because this sample did not face abstractly relevant
trials). These participants exhibited, on average, 0.69% missing
data. Analyses related to Aim 5 (modifiability of optimism bias)
relied on the 59 (15 male) participants completing the feedback
procedure (no missing data). Finally, analyses regarding Aim 2
(Overlap between personal and social forms of optimism bias)
were based on participants of all four samples (correlation
between personal and indirect social optimism bias) or all but the
non-soccer feedback sample (correlations involving abstract
social optimism bias). For better visualization refer to Table 1.

Quantification of personal and social forms of optimism bias
(Aim 1) including a test of the influence of expertise (Aim 3).
To quantify the personal as well as the indirect and abstract social
optimism biases, and simultaneously test for an influence of
expertise, we used linear mixed modelling, as implemented in the
GAMLj module in jamovi (The jamovi project (2020). jamovi.
(Version 1.8.4) [Computer Software]. Retrieved from https://
www.jamovi.org.). To elucidate any interaction effects, we used
the simple effects procedure as implemented in jamovi/GAML].
The linear mixed model had two levels. Level 2 comprised the two
fully crossed random effects variables Participants (n =101) and
Scenarios (n = 16). The participants’ probability estimates for the
six social target characters within each combination of participant
and scenario constituted the level 1 outcome. Relevance (direct,
indirect, abstract) and Character Valence (positive [self and in-
groups], negative [rival and out-groups]) were level 1 categorical
predictors, as they represented characteristics of the social target
characters. Sample (non-soccer behavior, non-soccer physio,
soccer physio) was a level 2 categorical predictor as it represented
a characteristic of the participants.

In addition to random intercepts, we included random slopes
of Relevance and of Character Valence for both random effects
variables (Participants and Scenarios). Further adding random
slopes for the Relevance x Character Valence interaction pre-
vented convergence of the model. We, therefore, decided to keep
only the main effect random slopes. All models were estimated
with an unstructured covariance matrix (correlated random
effects). The included random effect parameters were tested for
significance using likelihood ratio test (LRT) comparisons with
models that did not contain the respective effect in question. The

results showed that both random slopes of Relevance and
Character Valence were significant for the random effects variable
Participants (LRT (4) =157.60 and LRT (7)=150.59, respec-
tively, both ps<0.001), indicating that the effects varied
considerably across participants and this variation should be
considered in the model. On the contrary, both random slopes
were non-significant for the random effects variable Scenarios
(LRT (4) = 0.04, p= 1.0 and LRT (7) = 441, p = 0.732). To avoid
overparameterization and related estimation problems we kept
only the random slopes of Relevance and Character Valence for
Participants in the final model. Because we focus on the fixed
effects of our predictors, we refrain from reporting random effects
(variances and covariances) parameter estimates in the following.

The model yielded a significant main effect of Relevance, F (2,
98.1) =5.821, p=0.007. Successful passes were estimated to be
(marginally) more likely in the directly relevant trials (ie., self and
rival combined; M = 60.4%) compared with the indirectly (indirect
in-group and out-group combined; M = 58.5%, p = 0.017) and with
the abstractly (abstract in-group and out-group combined;
M =58.9%) relevant trials (p =0.075). The difference between the
indirectly and abstractly relevant trials did not reach significance
(p = 1.0, all ps according to post hoc Bonferroni tests). Furthermore,
the main effect of Sample was marginally significant, F (2,
98.0) =2.80, p=0.066 (Ms=56.6, 57.8, and 63.4, for non-soccer
behavior, non-soccer physio, and soccer physio, respectively).
Descriptively, soccer players gave higher probabilities than did
non-soccer players, but none of the comparisons reached statistical
significance (ps >0.074 for all Bonferroni post hoc tests).

More important, the main effect of Character Valence was
significant, F (1, 98.3) = 14.07, p < 0.001. Consistent with the idea of
an optimism bias, the participants’ rated probability of successful
passes was higher for positive characters (self and in-groups;
M =60.5%) than for negative characters (rival and out-groups;
M = 58.0%). Notably, there was a marginally significant interaction
of Character Valence x Sample: F (2, 98.3) = 2.94, p = 0.058 (Fig. 2),
which points to the possible influence of prior experience on the
overall magnitude (ie., irrespective of type) of optimism bias
displayed. In line with this idea, simple effects regarding the
difference between positive and negative characters revealed that
soccer expertise lowered the extent of optimism bias displayed, with
a significant difference between estimates for positive and negative
target characters in the non-soccer behavior sample, F (1,
98.2) =19.20, p<0.001, and in the non-soccer physio sample, F
(1, 97.9) = 3.34, p = 0.035 (one-tailed), but not in the soccer physio
sample, F (1, 98.7) =0.39, p=0.266 (one-tailed). Together, these
results suggest that prior knowledge on the events to be rated does
indeed influence the amount of bias displayed.

Finally, the interactions Relevance x Character Valence, Rele-
vance x Sample, and Relevance x Character Valence x Sample
failed to reach significance, F (2, 9211.6) =140, F (4,
98.0)=1.07, and F (4, 9211.3) = 1.35, ps>0.247, respectively.
Thus, the null hypothesis regarding the (difference in) magni-
tudes of the different optimism biases cannot be rejected.

Overlap between personal and social forms of optimism bias
(Aim 2). In each participant, ratings available after missing
exclusion were averaged for each of the six experimental condi-
tions. To determine the degree of overlap between personal,
indirect social, and abstract social optimism bias, we first calcu-
lated a personal optimism bias measure (average score self—
average score rival), an indirect social optimism bias measure
(average score indirect in-group—average score indirect out-
group), and an abstract social optimism bias measure (average
score abstract in-group —average score abstract out-group) for
each participant. Because the distributions of these bias scores
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Fig. 3 Spearman correlations between the different forms of personal and social optimism bias. Personal optimism bias is based on the comparison of
self vs. rival, indirect social optimism bias on the comparison fictitious potential future home team vs. its archrival, and abstract social optimism bias on the

comparison fictitious favorite international soccer team vs. its archrival.

were not normal, we calculated Spearman rank-order correlation
coefficients between the three biases to determine their overlap.
The resulting correlations (Fig. 3) between personal optimism
bias, on the one hand, and the two social optimism biases, on the
other hand, were significant, but of relatively small size (personal
and indirect social: p (160) =0.303, p<0.001; personal and

abstract social: p (101) =0.275, p=0.005 (two-tailed; critical «
for n =3 performed correlations: 0.0125)), signaling only a small
proportion of shared variance. Somewhat surprisingly, the two
social biases were not significantly associated, p (101) = 0.097,
p =0.337 (two-tailed), suggesting that these two forms of social
bias refer to qualitatively different psychological concepts.
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Influence of social identification and experienced similarities
on social forms of optimism bias (Aim 4). To test our
hypothesis that social optimism bias was related to the degree of
identification with the two in-groups, we calculated Spearman
rank-order correlation coefficients between the social bias mea-
sures (see the previous section) and the degree of similarity
indicated between the self and the in-group players as specified
on the IOS Scale (see Table 2 for descriptive statistics). Our social
identification hypothesis was not supported by the data: The
correlation coefficient between the degree to which participants
identified with the indirectly relevant in-group (self N indirect in-
group), on the one hand, and the extent of indirectly relevant
social optimism bias displayed, on the other hand, was not sig-
nificant, p (101) = 0.015, p = 0.443 (one-tailed; critical & for n =2
performed correlations: 0.025). The same was observed when we
tested the association between identification with the abstract in-
group (self Nabstract in-group) and abstractly relevant social
optimism bias displayed, p (101) = —0.056 (significance is not
specified for this latter correlation because the sign of the cor-
relation coefficient points into the unexpected direction).

Modifiability of personal and social optimism bias (Aim 5).
The non-soccer feedback sample evaluated the target players’ prob-
ability of successful passes twice, with feedback given in-between.
This repetition had been performed to investigate whether giving
feedback would decrease personal and indirect social optimism bias.
To test whether giving feedback influenced the participants’ prob-
ability estimates, we again applied linear mixed modelling. Our fully
crossed linear mixed model had two levels. At level 2 were situated

random effects for Participants (n = 59) and Scenarios (n = 16; twice
repeated). The participants’ probability estimates for the four social
target characters (note the absence of abstract trials) within each
combination of participant and scenario (considering its repetition)
constituted the level 1 outcome. Relevance (direct, indirect), Character
Valence (positive [self and in-group], negative [rival and out-group]),
and Time (before feedback, after feedback) were level 1 categorical
predictors, as they represented characteristics of the social target
characters as well as a before-after component regarding these.

As for the first model, we included random slopes of the level-1
predictor main effects (thus for Relevance, Character Valence, and
Time) for both random effects variables (Participants and
Scenarios). Again, the model was estimated with an unstructured
covariance matrix. The random slopes of Relevance, Character
Valence, and Time were all significant for the random effects
variable Participants (LRT (4)=30.88, LRT (4) =42.66, LRT
(4) = 456.61, respectively, all ps<0.001), indicating that the
effects varied considerably across participants and this variation
should be considered in the model. For the random effects
variable Scenarios, on the other hand, only the random slope of
the Time effect was significant (LRT (4) = 57.50, p <0.001) while
random slopes of Relevance and Character Valence were
statistically irrelevant (LRT (4)=0.65, p=0.958, and LRT
(4) =1.73, p=0.785, respectively). For the final model only the
statistically relevant random slopes were included.

Only the main effects of Time, F (1, 57.2) = 11.63, p <0.001,
and Character Valence, F (1, 58.0) = 11.34, p =0.001, achieved
significance (Fig. 4). After having received feedback, participants
envisaged higher probabilities of successful passes than before
(Ms =53.5% and 57.8%, before and after feedback, respectively).

Table 2 Overlap/similarity on the Inclusion of Others in the Self Scale.

Overlap/similarity M SD Min Max F(2, 98) p
Self N indirect in-group 52 1.99 1 7 0.52 0.595
Self N abstract in-group 4.6 1.86 1 7 0.58 0.558

and social forms of optimism bias, see previous section) analyses.

Means (M), standard deviations (SD), and minimum and maximum values displayed for the comparison of different players.
Note. N =101 (not assessed in sample 4 [non-soccer feedback samplel). F and p values refer to one-factorial analyses of variance (ANOVAs) testing for differences in the 10S Scale ratings between
samples 1-3. These ANOVAs clearly show that identification did not differ between samples, thereby ruling out confounding effects of identification regarding Aim 3 (Influence of expertise on personal
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Fig. 4 Estimated probability of successful passes as a function of Character Valence and Time. Violin and box plots depicting the main effects of
Character Valence and Time. Positive valence refers to self and indirect in-group, negative valence to rival and indirect out-group. The average feedback

score given to the participants was M = 75.1% (SD = 20.17%).
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This can be explained by the fact that, in most cases, the feedback
given was higher than the initial estimate specified by our
participants (because the feedback was based on the estimates of
actual soccer players [soccer physio sample]). More important,
participants in this sample displayed an optimism bias (main
effect of Character Valence): Higher estimates were revealed
in situations that concerned liked (self and in-group; M = 56.5%,
before and after feedback combined) rather than disliked (rival
and out-group; M = 54.8%) players.

Moreover, replicating the analyses conducted for Aim 1, the
magnitude of optimism bias did not significantly differ between
the personal and the social domain, interaction Relevance x
Character Valence, F (1, 7279.1) = 0.06, p =0.813, and interac-
tion Relevance x Character Valence x Time, F (1, 7279.1) = 0.61,
p=0.433. Furthermore, the interaction Character Valence x
Time, F (1, 7279.1) =2.65, p=0.104, did not reach statistical
relevance either. One might argue that increasing the sample size
might have resulted in a significant interaction. However, the
simple effects analyses revealed significant differences between
valence levels both before and after feedback, F(1, 107.9) = 13.87,
p<0.001, and F(1, 107.9) =4.16, p = 0.044 (two-tailed), respec-
tively, thus demonstrating that the feedback given in the current
study was not able to eliminate the optimism bias. Neither the
main effect of Relevance nor the interaction Relevance x Time
reached significance, F (1, 58.0) =0.11, p=0.743, and F (1,
7279.1) = 2.84, p = 0.092, respectively.

Discussion

The current research compared personal optimism bias with two
social optimism biases that varied in degree of relevance to the
self. Specifically, we were interested in the relative magnitudes of
and the overlap between the biases, in the influence of expertise
and social identification, as well as in the biases’ malleability. The
following sections address these aims one after the other.

Quantification and overlap of personal and social forms of
optimism bias (Aims 1 and 2). Participants in our studies were
prone to personal optimism bias: They estimated their personal
probability of performing a successful pass as higher than the
rival’s probability (direct relevance trials), replicating numerous
earlier findings (e.g, Hoch, 1985; Lench and Ditto, 2008;
Weinstein, 1980). Also consistent with prior observations (e.g.,
Aue et al., 2012; Dricu et al., 2018; Krizan et al., 2010; Simmons
and Massey, 2012), social optimism bias was displayed, with
higher estimates for the in-groups compared with the out-groups
(for both indirect and abstract relevance trials). Moreover, in the
current series of studies, there was no indication of marked dif-
ferences between the magnitudes of personal and social optimism
biases. Thus, the extent to which we are overoptimistic for our-
selves does not per se differ from the degree of overoptimism
exhibited in the social domain. Furthermore, optimism bias
magnitude does not shrink with decreasing self-relevance. Nota-
bly, while the absence of significance cannot prove the absence of
a difference, we argue that potential differences between personal
and social biases in our studies must have been of negligible size.

From a comparison of the magnitudes of personal bias and the
two social optimism biases, one might be tempted to conclude
that all three reflect the same underlying mechanisms. Yet, our
correlation analyses suggest them to be different, nonetheless.
Concretely, there was only a weak association between personal
optimism bias, on the one hand, and both social optimism biases,
on the other hand. Even more surprising, there was no overlap
between indirect and abstract social optimism bias, whereas both
were supposed to rely on social identification processes.

8

The sole intended difference between the two social biases
related to degree of relevance to the self. Specifically, we believed
that the performance of the fictitious team that might be joined in
due time would have at least an indirect impact on the
participants’ own future: Anticipating to join a good or a bad
team might tell something about one’s own capacities and one’s
to-be-envisaged soccer career. The most liked fictitious famous
international team, on the contrary, did not imply a change in
personal conditions and only involved the affective dimension
(hence being only of abstract relevance). The present results,
however, suggest that relevance to personal goals might not be the
driving factor for social biases to arise. Consequently, potential
moderators or mediators in the adoption of the different forms of
social bias remain to be identified in future studies.

It is possible that imagining the potential future home team
performing well is not necessarily unambiguously positive for any
participant. Particularly those participants with low self-esteem
might simultaneously feel scared because joining a good
performing team implies stronger competition for positions
within the team. Additionally, a very successful team might
change its criteria for the selection of new players, thereby
possibly preventing the participant to be chosen as a new member
of the team (remember that our participants were not yet sure
whether they would be able to join the potential future
home team).

An alternative explanation for differences between indirect and
abstract social optimism bias could be that people are used to
identify with famous sports teams and therefore rather auto-
matically adopt corresponding perspectives. The instructions in
the current experiment may have specifically contributed to such
automatic perspective taking in abstract social optimism bias. We
told our participants that they were long-time fans of the given
fictitious international team and their watching every soccer
match of this team had long history dating back to childhood. By
contrast, changing a reference group in any given area (ie.,
changing one’s soccer club; scenario for indirect social optimism
bias) is generally rare and may thus relate to more effortful
processing. It is also possible that differences between the two
social biases arose because some of our participants adopted a
more affective (abstract in-group) and others a more utilitarian
(indirect in-group) stance. The processes mediating both social
biases might hence strongly differ.

In sum, data of the current study suggest that people engage
distinctly in the three types of bias investigated. This may also be
related to individual differences in habits to increase positive
emotionality: It is possible that our participants engaged
preferably in one particular type of bias to uplevel their affect
and did not need as much another type to maintain positive
emotionality throughout the experiment. Related to this issue, we
also tested for an effect of block order: Yet, participants who
evaluated the personal (indirect/abstract social) trials first did not
differ from those who faced those trials later in the experiment.
Therefore, we can preclude that participants simply responded to
the first pair of players presented to (up)regulate their affect (and
subsequently maintained it throughout the experiment).

Overoptimism for both the self and social in-groups involves
important social discrimination processes that may help to
maintain a positive view of oneself (i.e., high self-esteem) and the
world. Noteworthily, social trials, in contrast to personal trials, in
the current study, did not contain any explicit notion of conflict:
Introducing a social group as the archrival of the groups one
identifies with or likes suffices to trigger social conflict that an
individual needs to cope with. Correspondingly, earlier findings
based on a similar paradigm measuring social optimism bias
(Aue, 2014) has demonstrated that the anticipation of positive
outcomes for the in-group and the anticipation of negative
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outcomes for a disliked out-group are associated with largely
overlapping neural signatures.

In general, conflict-related aspects in optimism bias need
greater in-depth investigation. To date, interpretation of over-
optimism in the personal and social domains is mostly restricted
to the individual or the social groups who receive the preferential
treatment (self, in-group). Yet, there are also essential not-to-be-
neglected characteristics that are shared between the less
favorably treated social targets (rival, out-group). Basically, the
good performance of a personally disliked rival threatens self-
esteem (e.g., Watanabe, 2019; see also Brunot and Juhel, 2012, for
effects related to a comparison of self vs. a superior out-group)
because it endangers the achievement of important personal goals
(here: keeping the desired permanent position in a soccer team,
self vs. rival trials). By contrast, good performance of an unknown
—but still disliked—out-group member may threaten social self-
esteem (e.g., Bardel et al, 2010; Smurda et al, 2006) by
questioning the social in-group’s goals (here: being among the
best teams in the soccer league; both indirect and abstract in-
group vs. out-group trials).

Consequently, future studies in the area should closely examine
whether the optimism bias displayed in the current study results
from the upregulation of expectancies for self and in-groups and/
or the downregulation of expectancies for rival and out-groups.
The additional inclusion of neutral target players might help to
answer this question. That it is important to distinguish between
those two origins is discussed in Ames’ similarity contingency
model of social inference (Ames, 2004). Correspondingly,
behavioral and neural data show that people project self-
attributes to close or similar others, but employ in stereotypes
for dissimilar others (Cheng et al., 2010; Dricu et al., 2018; Krill
and Platek, 2009).

Influence of expertise on personal and social forms of opti-
mism bias (Aim 3). In the personal domain, optimism bias has
been found to be reduced (but not totally eliminated) for
increasing levels of experience with a to-be-evaluated scenario
(e.g., Grezo, 2017; Helweg-Larsen and Shepperd, 2001; Weinstein,
1980). Here, we show that this effect can also be seen in the social
domain. Soccer players, compared with novices in the field, are
overall less prone to reveal optimism biases. Importantly, because
IOS scores did not differ between samples 1-3 (Table 2), the
reduced social optimism bias in the expert group cannot be
attributed to diminished social identification or perception of
similarities with the in-group target players. Together, these
findings suggest that optimistic biases may be reduced by pro-
viding individuals with more insider knowledge on the situations
under investigation. However, other research (e.g., Babad, 1987;
Sharot et al.,, 2011) has shown that giving objective background
information once does not sustainably reduce either personal or
social optimism bias (see also discussion of Aim 5: Modifiability
of personal and social forms of optimism bias). Therefore,
decreasing overoptimism may necessitate greater personal
involvement based on more extended and self-initiated occupa-
tions with critical situations (e.g. Barnoy et al., 2003).

Influence of social identification and experienced similarities
with the target players on social forms of optimism bias (Aim
4). Social categorization leads to the experience of an out-group
as a distinct entity that does not share many characteristics with
the self (Tajfel and Turner, 1979). In contrast to the out-group,
the in-group should be experienced as close to the self. Such
differential social identification may lead a person to adopt the
perspective “as if it were me” for in-group members (cf. Davis,
1983; Lamm et al,, 2007, in empathy). Hence, the social optimism

bias may rely on similar basic neurocognitive processes as the
personal optimism bias does. Consistent with this view, strikingly
similar processes have been hypothesized to be causally involved
in both the maintenance of a positive image of the in-group
(Tajfel and Turner, 1979) and in the maintenance of a positive
self-image (Tesser, 2000).

The current study lends support to the idea that there is at least
partial overlap between personal and social forms of optimism
bias (see discussion related to Aim 2: Overlap between personal
and social forms of optimism bias). Yet, such partial overlap
between personal and social forms of overoptimism does not
necessarily rely on the extent of identification with the social in-
groups: Linking the participants’ biases to their similarity ratings
between the self and the in-groups on the IOS Scale did not reveal
significant associations. These data converge with Brown’s (2000)
claims that strength of social identification does not automatically
determine in-group favoritism. Alternatively, our participants
may have engaged in the so-called belief in a just-world (Hafer
and Begue, 2005; Lerner and Simmons, 1966), a phenomenon
that describes an individual’s conviction that good things happen
to good people. Still another possibility is that basic valence
priming (see Krizan and Windschitl, 2007) was at the origin of
the observed effects.

Modifiability of personal and social forms of optimism bias
(Aim 5). The feedback manipulation in our study was included to
examine and compare the updating of personal and social opti-
mism bias when people receive feedback about objective prob-
abilities regarding the situations evaluated before. This question
thus asked how malleable personal and social forms of optimism
bias are in light of corrective feedback. Consistent with earlier
research in the field (e.g., Chowdhury et al., 2014; Kuzmanovic
et al., 2015, 2016; Marks and Baines, 2017; Sharot et al., 2011), we
found that our participants—in spite of having received objective
background information that underscored similar chances for all
involved characters—continued to see their future soccer per-
formance as better than their rival’s. What is more, our data
reveal that the indirect social optimism bias is, per se, equally
robust.

Importantly, we emphasize that such restricted malleability of
personal and social optimism bias is seen in experiments
involving single-shot feedback. Based on our observations on
the influence of expertise (see discussion for Aim 3: Influence of
expertise on personal and social forms of optimism bias), we
predict that more continuous and long-term confrontations with
one’s own overoptimism may lead an individual to ultimately
employ in greater corrective actions, thereby reducing personal
and social forms of optimism bias.

Prior findings in the personal domain (e.g., Chowdhury et al,,
2014; Kuzmanovic et al., 2015, 2016; Marks and Baines, 2017;
Sharot et al.,, 2011) demonstrated that individuals have difficulty
in adapting their expectancies regarding important personal
future life events when the information presented suggests the
need to adapt expectancies into the pessimistic direction (bad
news; e.g., average probability to incur cancer is higher than
initially predicted for oneself). If, on the other hand, the
information presented suggested the need to adapt expectancies
into the optimistic direction (good news; e.g., average probability
to incur cancer is lower than initially predicted for oneself),
individuals readily grasp this information and update their
expectancies accordingly.

Along these lines, one would further aim at investigating
whether such updating asymmetries are also seen in the social
area. However, the feedback participants (sample 4) received
was almost exclusively “better” than expected because it was
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based on the estimations given by the active soccer players
(sample 3). The traditional updating analyses in literature,
therefore, were not applicable here. Future studies should
ensure that participants receive both good and bad news. We
predict outcome expectancies for an in-group to be more
resistant to bad news than to good news and the reverse effect
for a disliked out-group.

Conclusions and future directions

Research has shown substantial differences between optimistic
biases arising in positive and negative situations (e.g., Dricu
et al., 2018; Hoorens, 1996; Kress and Aue, 2019). For
instance, self-enhancement might be the underlying
mechanism for biases related to positive, but not negative,
future events (Hoorens, 1996). In the current study, partici-
pants specifically imagined positive outcomes (i.e., scenarios
were phrased positively, emphasizing the positive outcome
[successful passes]). Future studies hence need to investigate
magnitudes and overlap of personal and social optimism
biases with respect to undesirable scenarios. In addition,
potential gender and cultural differences in personal and
social optimism biases need to be addressed.

Furthermore, although behavioral research on social opti-
mism bias is in itself impressive, the neurocognitive
mechanisms underlying this phenomenon are only poorly
understood. To date, only few studies have been conducted in
the area (Aue et al., 2012; Dricu et al., 2020; Moser et al.,
2021, 2020). To further investigate and interpret potential
differences between personal and social optimism bias, we are
engaged with collecting and analyzing somatovisceral
responses as well as eye tracking data with the same experi-
mental paradigm. Moreover, the missing overlap of the two
social biases included in the current series of studies (Aim 2:
Overlap between personal and social forms of optimism bias)
suggests the existence of qualitatively different forms of social
optimism bias (see also Dricu et al., 2018, 2020). Examinations
of such social biases, therefore, may want to specifically
address divergent underlying neurocognitive mechanisms.

Identification of the neurocognitive mechanisms at the basis
of social overoptimism may provide important starting points
for the modification of social biases that turn out problematic
for the individual or the society. Because biases in social
expectancies affect social interactions, the results of studies in
this project may have meaningful implications for the devel-
opment of social conflict reduction strategies. For instance, in
some individuals, it may be advisable to promote social
optimism bias (e.g., regarding the pursuit of important goals
in a team sport [winning a match/gold medal]). If people think
that a desired outcome is unlikely because they do not believe
in others or the group as a whole, they will decrease individual
efforts with possibly contagious effects on other members in
their team (Wergin et al., 2018), thus making the outcome
even less likely.

Notably, optimism bias often also comes with a denigration
of rivals or social out-groups (Dricu et al., 2018). To reduce
discriminative behavior, (social) optimism biases, in some
cases, therefore, need to be actively reduced. Because people
are generally resistant to decrease their optimistic biases, the
identification of more efficient means to the reduction of
unfavorable biases turns out essential. Our findings on the
effects of expertise vs. single-shot feedback suggest that long-
term rather than short-term campaigns may succeed in this
endeavor. It may also be required that people have first-hand
experience with the events that they are anticipating for
others.
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In addition, our data revealed the possible existence of different
routes to foster well-being and life satisfaction, namely by
increasing either personal optimism, or specific forms of social
optimism. This observation may inspire therapeutical approaches
for the treatment of depression. The inability to increase personal
optimism does not necessarily go hand in hand with the inability
to increase social optimism. Because self-esteem and zest for life
may also be increased by social identification processes, indivi-
dually tailored treatments should start to target boosting of social
optimism in various domains that are of relevance to the patient.

Finally, future research may want to address similar biases in
other domains (e.g., interpretation, memory, or attention) and
look for commonalities across those domains. For instance,
bidirectional causal influences between optimism bias and posi-
tive attention bias have been demonstrated in the personal
domain (see Kress and Aue, 2017, 2019; Kress et al., 2018; Singh
et al., 2020). In the social domain such causal associations await
to be addressed. Social biases have been reported for various
constructs, including attributions (Hewstone, 1990; Hugenberg
and Bodenhausen, 2003) and memory (Howard and Rothbart,
1980; Jackson and Rose, 2013). These examples show that social
comparison processes are strong motivational forces in the
development of information processing biases-biases that might
interact and function as an upward spiral of social positivity
(Fredrickson and Joiner, 2018).

Data availability
Under the Swiss guidelines of data protection (Ordinance HFV
Art. 5), the data sets generated and analyzed during the current
study can be made available from the corresponding author on a
case-by-case basis.
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