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Abstract
People are overoptimistic about the future of those they like or admire (social optimism bias), expecting
signi�cantly more desirable than undesirable outcomes. By contrast, they are pessimistic about those
they don’t like. To operationalize the (dis)like of social targets, warmth and competence are used as two
universal dimensions of social perception. In this pre-registered study, we replicate previous �ndings while
adding two new levels of complexity. First, we make the distinction between the sociality of future
outcomes: “alone” outcomes (e.g., enjoying a quiet afternoon by oneself) and “social” outcomes (e.g.,
enjoying a vacation with the signi�cant other). Second, we investigate the effect of attachment styles on
one’s expectations for alone and social outcomes towards the social targets. In line with our hypotheses,
the sociality of outcomes moderates both the additive and the multiplicative effects of the warmth and
competence of social targets on social optimism bias. Diverging from our hypotheses, we �nd that
attachment anxiety and avoidance do not in�uence the effects of warmth and competence on social
optimism bias. However, exploratory analyses revealed that attachment dimensions buffer the magnitude
of social optimism bias for highly self-relevant social targets but do not impact a social pessimism bias
for irrelevant targets.

Introduction
People are overoptimistic about their personal future (personal optimism bias; 1,2) and about the future of
people that they like or admire (social optimism bias; 3,4). Accordingly, they expect signi�cantly more
desirable outcomes than negative outcomes for themselves and liked others. Previous research assessed
how optimism bias 4 relates to two universal dimensions of social perception as speci�ed in the
Stereotype Content Model (SCM), namely warmth and competence 5. For this earlier research, four
�ctional characters had been devised, each being a representative of a different quadrant of the warmth ×
competence two-dimensional space proposed by the SCM. The participants’ task was to estimate how
likely it would be that the four characters faced various desirable and undesirable events in the future.
The study revealed a �rm social optimism bias in that respondents anticipated desirable outcomes to be
more likely than undesirable outcomes for both the warm-competent and the warm-incompetent
characters. The reverse pattern was observed for the cold-incompetent character. Notably, the study
matched the desirable and undesirable situations on �ve key characteristics, namely event valence, event
frequency, event controllability, emotional intensity of the event and personal experience with the event 4.
Because earlier �ndings showed that each of these characteristics can signi�cantly affect the magnitude
of unrealistic optimism 2,6, this matching procedure ruled out the possibility that confounding effects
could explain the effects observed.

Our current pre-registered study builds on this previous work 4 by adding two important modi�cations.
First, we make the distinction between social and alone future outcomes. To our knowledge, no other
research had investigated optimism bias (either personal or social) separately for alone and social
outcomes. Deliberating over social interactions is inherently more complex than deliberating about single
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individuals because the former takes several social actors into consideration at the same time, each with
their own needs and goals. The present study pits these two types of deliberations against one another to
determine whether a differential optimism bias emerges. To this end, we devised a completely new set of
outcomes (alone and social) matched on the same key event characteristics at in Dricu et al. 4. Second,
we looked at whether attachment styles in�uence the perceived likelihood estimates of future alone and
social situations. Attachment theory posits that the habitual interactions with our caregivers during
childhood continue into adulthood as cognitive and emotional schemas 7,8. These schemas in�uence
how adults perceive themselves and others 9,10. Therefore, investigating the role of attachment styles on
expectations of future alone and social outcomes is necessary. Because of a lack of direct precedent in
the optimism bias literature investigating alone and social outcomes separately, we based our
hypotheses on the attachment theory, which posits that we all strive to achieve meaningful and mutually
caring relationships with others 7,11. Because human interaction is at the forefront of our minds (on
account of an availability heuristics 12), we expected that respondents would generally rate social
situations as more frequent than alone situations (Table 1, H1: main effect of sociality on likelihood
estimates). Given the innate drive to seek out positive relationships and avoid negative ones 11,13, we also
hypothesized a desirability bias (expecting more positive than negative outcomes; Table 1, H2) that
would be signi�cantly higher for social than for alone situations (Table 1, H3: interaction effect between
the sociality and valence of scenarios). However, the different SCM stereotypes (factors warmth and
competence) and different attachment styles (dimensions of attachment anxiety and attachment
avoidance) would moderate this main effect, as detailed below.

Social interactions represent a meeting of two minds, and one has limited control over other people’s
comprehension, opinions and reactions. Therefore, the valence of future social interactions is at least
partially outside of one’s direct control. However, stereotypes of warmth dictate expectations of how a
social interaction would unfold because it refers to the communal predispositions of the warm interaction
partner (e.g. friendliness, trustworthiness, kindness; 14–16) and also of those around them (i.e. active help
or passive facilitation from others in times of need; 5,17). We thus hypothesized that respondents would
expect the
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Table 1
List of hypotheses for social optimism. The dependent variable is the likelihood estimate (ranging from

0–100%). The superscripts refer to hypotheses that were not supported (a) and supported (b) by the
analysis.

ID Effect Predicted direction

H1 sociality a Social scenarios > alone scenarios

H2 valence a Desirable scenarios > undesirable scenarios

H3 sociality x valence a (Desirable > undesirable) social > (Desirable > undesirable) alone

H4 sociality x valence x warmth
b

a) Alone: (desirable > undesirable) warm > (desirable =
undesirable) cold

b) Social: (desirable > undesirable) warm >> (desirable =
undesirable) cold

H5 sociality x valence x
competence b

a) Alone: (desirable > undesirable) competent > (desirable >
undesirable) incompetent

b) Social: (desirable > undesirable) competent = (desirable >
undesirable) incompetent

H6 sociality x valence x warmth
x competence b

a) Warm-competent: (desirable > undesirable) social >
(desirable > undesirable) alone

b) Warm-incompetent: (desirable > undesirable) social >
(desirable > undesirable) alone

c) Cold-competent: (desirable > undesirable) alone > (desirable
> undesirable) social

d) Cold-incompetent: (desirable < undesirable) social >
(desirable < undesirable) alone

H7 sociality x avoidance a Highly avoidants: alone > social

H8 sociality x avoidance x
valence a

Highly avoidants: (desirable > undesirable) alone > (desirable >
undesirable) social

H9 sociality x avoidance x
valence x competence a

a) Highly avoidants alone: (desirable > undesirable) competent
>> (desirable > undesirable) incompetent

b) Highly avoidants social: (desirable > undesirable) competent
> (desirable > undesirable) incompetent

H10 sociality x anxiety a Highly anxious: social > alone
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ID Effect Predicted direction

H11 sociality x anxiety x valence
a

Highly anxious: (desirable > undesirable) social > (desirable >
undesirable) alone

H12 sociality x anxiety x valence
x warmth a

a) Highly anxious warm: (desirable > undesirable) social >
(desirable > undesirable) alone

    b) Highly anxious cold: (desirable = undesirable) social =
(desirable = undesirable) alone

warm characters to encounter more positive (compared to negative) social situations than alone
situations (Table 1, H4: the interaction effect between the sociality and valence of situations will be
pronounced for warm characters (H4a) but absent or its direction reversed for cold characters (H4b)). By
contrast, stereotypes of competence only refer to the perceived agentic traits of the individual (e.g. talent,
intelligence, self-e�cacy, con�dence and self-reliance; 14–16, 18) with no expectations of active or passive
interference from others 5,17. Therefore, we hypothesized that respondents would expect competent
characters to exert more control over themselves (as opposed to their social partners) and, as such, to try
and boost their positive alone outcomes (compared to negative ones). We thus further hypothesized the
competence dimension to exert little to no in�uence on social situations (Table 1, H5: an interaction effect
between competence, the sociality and valence of situations will be present for alone situations (H5a) but
reduced or absent for social situations (H5b)). Based on Dricu et al. 4, we also predicted an interaction
between warmth, competence, and valence. In that study, respondents anticipated signi�cantly more
desirable (than undesirable) outcomes for the two warm characters but expected more undesirable
outcomes (than desirable) for the cold-incompetent character. For the current study, we predicted that the
warmth x competence x valence interaction would further depend on the sociality of the events (Table 1,
H6). According to the SCM, the warmth dimension is social by nature, dictating how warm individuals will
engage and behave in social interactions and how those around them will respond to these attempts
14,17,19,20. Speci�cally, we predicted that respondents would equally display a higher desirability bias
during social situations (compared to alone) toward the warm-competent character (H6a) and the warm-
incompetent character (H6b). However, the respondents would manifest a higher desirability bias during
alone situations (compared to social) toward the cold-competent character (H6c), on account of their low
warmth but high capacity for maximizing individual positive outcomes and minimizing individual
negative outcomes. Similarly, we expected that respondents would predict signi�cantly more undesirable
events than desirable toward the cold-incompetent character, and that this would be particularly
pronounced for social situations, on account of their low warmth and low competence (H6d)).

Furthermore, individuals high on attachment avoidance are more sensitive to traits of competence, such
as autonomy and self-e�cacy (e.g. 21,22), which are deemed more desirable than communal traits 23,24.
We thus hypothesized that respondents high on attachment avoidance would generally rate alone
outcomes as likelier than social outcomes (Table 1, H7: interaction between attachment avoidance and
sociality on likelihood estimates). We further predicted that respondents high on avoidance would also
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exhibit a higher desirability bias for alone outcomes than for social outcomes (Table 1, H8: interaction
effect between sociality, valence, and attachment avoidance). Lastly, we expected attachment avoidance
to exacerbate the effect of perceived competence on the social optimism bias (i.e., H5). Speci�cally,
respondents high on attachment avoidance would display a stronger bias in alone situations (compared
to social) for competent characters than incompetent characters (Table 1, H9: an interaction effect
between attachment avoidance, competence and the valence of situations will be present for alone
situations (H9a) but reduced or absent for social situations (H9b)).

Attachment anxiety, on the other hand, makes individuals more sensitive to traits of warmth such as
friendliness and trustworthiness (e.g. 22), which are weighed more than competence traits 23–25.
Correspondingly, we predicted that respondents high on attachment anxiety would rate social outcomes
as generally likelier than alone outcomes (Table 1, H10: an interaction effect between attachment anxiety
and sociality) and that they would exhibit a higher desirability bias for social situations than for alone
situations (Table 1, H11: interaction effect between attachment anxiety, sociality, and valence). Lastly, we
expected attachment anxiety to exacerbate the effect of perceived warmth on the desirability bias.
Speci�cally, respondents high on attachment anxiety would display a stronger desirability bias for warm
characters (compared to cold) in social situations than alone situations (Table 1, H12: an interaction
effect between attachment anxiety and the valence of situations will be present for social situations
(H12a) but reduced or absent for alone situations (H12b)).

Methodology
Experimental design. The design is a 2 x 2 x 2 x 2 within-subjects. There were two factors pertaining to
the scenarios (valence: desirable and undesirable; sociality: alone and social) and two factors pertaining
to the SCM characters (warmth: warm and cold; competence: competent and incompetent). Additionally,
two continuous predictors pertain to the respondents (attachment anxiety and attachment avoidance).

Stimuli. Our stimuli consisted of 48 scenarios (12 positive alone, 12 positive social, 12 negative alone, 12
negative social) that were balanced on sociality, valence, frequency, controllability, and emotional
intensity. To achieve this balancing, an initial pilot study was run. In a �rst step, we brainstormed one
hundred and seventy-seven events. We then collected data on the six perceived event characteristics
among one hundred and nineteen respondents from Germany (n=95), Austria (n=20) and Switzerland
(n=5), who were recruited on www.proli�c.co (seventy-two males between range 18-49 years old; M = 27.6
years old; SD = 6.9). We then determined the average scores for each of the �ve event characteristics
separately for each of the one hundred and seventy-seven events. We excluded �fty-seven events whose
average was above (below) the value “50”, ending up with 120 events. Subsequently, we agreed on a �nal
pool of 48 scenarios by using a jackknife technique, adding events in the analysis while excluding others
until the events were perfectly balanced on the �ve event characteristics (please see Supplementary Table
S1 and section S1: Manipulation check of the events in the Supplementary Materials).
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Participants. There is no gold standard for determining a minimum sample size when designing linear
mixed models 26,27. Based on repeated simulations, several authors recommend a minimum sample size
of the highest level predictor (e.g. Level 2 in a two-level linear mixed model) that ranges from 10 28 to 50
29 to 70 30 to 100 31, depending on which elements are of interest (i.e. �xed effects and standard errors;
random effects and standard errors). For our study, we chose a sample size of 200 participants (our
highest level predictor), which is double than the most conservative recommendation 31. Participants
were recruited via the Department of Psychology’s SONA system of a Swiss university and were given 2
ECTS credits in exchange for their participants. Inclusion criteria were: 18-30 years old, full time students,
German as mother tongue or pro�ciency. Self-reported mental illness served as an exclusion criterion.
Data collection was conducted exclusively online and ended after 202 respondents (M = 21.98 years old,
SD = 2.30; 133 females).

Experimental task. Qualtrics Software (Version February 2021, Provo, UT, United States) was used to
design the online survey and collect the data. The study had been approved by the local ethics
committee. In accordance with the Declaration of Helsinki, all participants signed a written informed
consent. Participants were informed that we aimed at testing their ability to foresee social situations.
They were asked to rate the likelihood that four �ctional characters (student, elderly, businessperson,
alcoholic) would face the same forty-eight events (in a fully randomized fashion). The four characters
were representatives of different quadrants of the warmth × competence two-dimensional space
proposed by the SCM 5. The student character (high ascribed warmth and competence) constituted the
respondents’ implicit in-group 32–35. The three remaining characters related to different types of social
out-groups: a) an alcoholic person (low ascribed warmth and competence 5), b) an elderly individual (high
ascribed warmth, low ascribed competence; 36) and c) a successful businessperson (low ascribed
warmth, high ascribed competence; 37,38). To measure adult attachment styles, we used the short version
of the Attachment Style Questionnaire (ASQ; 39). For detailed information on how the respondents were
instructed, please refer to Supplementary Materials, S3: Experimental task. For detailed information on
the manipulation check of the characters, please see S2: Manipulation check of the SCM characters. We
report all measures, manipulations and exclusions.

Analysis
Data cleaning. Outlier identi�cation and exclusion are identical with the procedures applied by Dricu et al.
4. Speci�cally, we �rst determined the number of 0%, 50% and 100% likelihood estimates related to the
total number of estimates at the participant level. Subsequently, we did the same at the sample level
(mean across participants). Outlier participants were identi�ed and excluded from the analysis if their
answers of 0%, 50% or 100% exceeded 3 standard deviations of the same answers at the sample level. In
sum, we identi�ed eight outlier participants (more details are provided in the S4 section of the
Supplementary Materials).
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Design. We manipulated 4 within-subjects variables: two factors pertaining to the scenarios (valence:
desirable and undesirable; sociality: alone and social) and two factors pertaining to the SCM characters
(warmth: warm and cold; competence: competent and incompetent). Our dependent variable consisted of
the participants’ likelihood ratings. We relied on linear mixed modeling (LMM) to test our hypotheses
(GAMLj module in jamovi; (The jamovi project (2020). jamovi. (Version 1.6.16) [Computer Software].
Retrieved from https://www.jamovi.org.)), because it permitted the simultaneous consideration of
participant- and scenario-related variance (refer to 40 for more details on this approach, and to 41 for its
application on repeated-measures designs). Exploration and interpretation of signi�cant interaction
effects was guided by the simple effects procedure included in jamovi. The design was completely
crossed, with crossed random effects for the 194 participants and the 48 situations (both Level 2 data).
The Level 1 outcome was the likelihood estimate and the Level 1 predictors were the SCM dimensions
warmth (warm vs. cold) and competence (competent vs. incompetent) of the character. Level 2 predictors
were – as attributes of situations – the sociality of the situation (alone vs. social) and the valence of the
situation (desirable vs. undesirable). Further Level 2 predictors were the participants’ (standardized)
scores of attachment anxiety and attachment avoidance.

Model selection. After a comparison of models, we selected the one that best �t our data (see
Supplementary Materials S5 for model selection; 26,42): random intercepts for participants and scenarios;
random slopes for warmth, competence, and valence, with a correlated covariance structure; warmth,
competence, valence, sociality and their two-way, three-way, and four-way interactions were modelled as
�xed effects. Additionally, we modelled the four-way interactions between warmth, competence, valence
and sociality; between warmth, valence, sociality and attachment anxiety; between competence, valence,
sociality and attachment avoidance.

Results
The model comparison and selection as well as the full details of the �nal LMM that best �t the data can
be found in the S4 section of the Supplementary Materials. This LMM did not support out hypotheses H1,
H2 and H3 regarding the main effects of Sociality and Valence or an interaction effect between sociality
and valence, respectively. Speci�cally, respondents rated alone and social scenarios, as well as positive
and negative scenarios with the same likelihood.

However, we generally found support for our hypotheses H4, H5 and H6 concerning the moderating effect
of sociality on SCM model. First, there was a three-way interaction between valence, warmth and sociality
(H4; F (1, 36597.0) = 183.67, p < .001). For alone situations, there was a social optimism bias for the
warm characters (H4a; (M diff = M diff = 9.40%, t (44.5) = 2.15, p = .032) but no bias for the cold
characters (M diff = -4.03%, t (44.5) = -.91, p = .361; Figure 1). For social situations, there was a much
bigger social optimism bias for the warm characters (H4b; (M diff = M diff = 14.84%, t (44.5) = 3.37, p <
.001) and a pessimism bias for the cold characters (M diff = -11.49%, t (44.5) = -2.62, p = .009; Figure 1).

Second, there was a three-way interaction between valence, sociality, and



Page 9/20

competence (H5; F (1, 36597.0) = 86.93, p < .001). For alone situations, the respondents displayed an
optimism bias for competent characters (H5a; M diff = 10.95%, t (44.5) = 2.50, p = .012) but no bias for the
incompetent characters (M diff = -5.57%, t (44.5) = -1.27, p = .204; Figure 2). For social situations, there
was no bias toward either competent characters (M diff = 5.49%, t (44.5) = 1.25, p = .212) or incompetent
characters (M diff = -2.15%, t (44.5) = .49, p = .624; Figure 2).

Finally, there was a four-way interaction between valence, sociality, warmth, and competence (F (1,
36597.0) = 54.78, p < .001) that generally supported our hypothesized directions (H6). For the warm-
competent character (H6a), there was social optimism bias during social situations (M diff = 13.13%, t
(23.9) = 3.54, p = .002) but not alone situations (M diff = 8.61%, t (22.9) = 1.71, p = .101; Figure 3).
Similarly, respondents manifested an optimism bias towards the warm-incompetent character (H6b)
during social situations (M diff = 16.55%. t (23.9) = 4.46, p < .001) but no bias during alone situations (M

diff = 10.20%, t (22.9) = 2.02, p = .055; Figure 3). For the cold-competent character (H6c), there was an
optimism bias during alone scenarios (M diff = 13.29%, t (22.9) = 2.64, p = .015) but no bias during alone
scenarios (M diff = -2.14%, t (23.9) = -.58, p = .569; Figure 3). By contrast, respondents manifested a
pessimism bias during both social (M diff = -20.85%, t (23.9) = -5.62, p < .001) and alone scenarios (M diff

= -21.34%, t (22.9) = -4.23, p < .001; Figure 3) toward the cold-incompetent character (H6d).

None of our hypotheses about attachment anxiety and attachment avoidance were supported. There was
no interaction effect between attachment avoidance and sociality (H7; F (1,36410.0) = .21, p = .649),
meaning that respondents rated alone and social events irrespective of the levels of attachment
avoidance. Furthermore, there was no interaction between attachment avoidance, sociality and valence
(H8; F (1,36410.0) = .22, p = .635), suggesting that there was no optimistic or pessimistic bias for either
alone or social events, regardless of the levels of attachment avoidance. Lastly, there was no interaction
between attachment avoidance, sociality, valence and competence (H9; F (1,34610.0) = .14, p = .707).
However, there was a signi�cant three-way interaction between attachment avoidance, valence and
competence that was not predicted (F 1,36406.0) = 6.04, p = .014. Speci�cally, there was no bias for
incompetent characters, regardless of the levels of attachment avoidance (Mean - 1 standard deviation
(SD): t (46.4) = -1.16, p = .245; Mean: t (46.4) = -1.23, p = .218; Mean + 1 SD: t (46.4) = -1.26, p = .207).
However, there was a signi�cant optimism bias for competent characters whose magnitude decreased as
attachment avoidance increased (Mean - 1 SD: t (46.4) = 3.00, p = .003; Mean: t (46.4) = 2.63, p = .009;
Mean + 1 SD: t (46.4) = 2.17, p = .030). This goes against the predicted direction in H9. There was also no
interaction effect between attachment anxiety and sociality (H10; F (1,34610.0) = .29, p = .592), meaning
that respondents rated alone and social events irrespective of the levels of attachment anxiety.
Furthermore, there was no interaction between attachment anxiety, sociality and valence (H11; F
(1,34610.0) = .36, p = .546), suggesting that there was no optimism or pessimism bias for either alone or
social events, regardless of the reported levels of attachment anxiety. Lastly, there was no interaction
between attachment anxiety, sociality, valence and warmth (H12; F (1,34610.0) = .32, p = 574).
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Exploratory analyses. Because the mental schemes about others triggered by an individual’s attachment
style are con�ned to how responsive others would be to their own needs, social cognition in individuals
with an unsecure attachment style is egocentric, revolving around the question of how relevant others are
to their own needs and fears 10,22,43−45. By contrast, stereotypical thinking along dimensions of warmth
and competence are cognitions and emotions widely held by society that transcend the individual needs
and fears of the members of that society 15,16,18. A possible reason why our hypotheses about
attachment avoidance and anxiety were not supported could be because dimensions of warmth and
competence are not relevant enough for the respondent in order for the attachment styles to manifest. To
test this possibility, we ran an exploratory analysis replacing warmth and competence with scores of the
Inclusion of Others in the Self (IOS; see Supplementary Materials), which indexes the degree of relevance
of others to oneself 46,47. This analysis showed that attachment anxiety and avoidance interact with the
degree of self-relevance of the social target to modulate the magnitude of the optimism bias (S5 section
of the Supplementary Materials). First, there was an interaction between valence and IOS (F (1,30199.08)
= 1062.03, p < .001) with respondents being generally pessimistic toward social targets with low self-
relevance (t (45.96) = -4.75, p < .001) but optimistic towards social targets with high self-relevance (t
(45.96) = 6.15, p < .001). However, this effect was quali�ed by further interactions between valence, IOS
and sociality of events (F (1,36796.7) = 28.05, p < .001; Figure 4) as well as by three-way interactions with
attachment anxiety (F (1,28958.5) = 7.86, p = .005) and attachment avoidance (F (1,31615.8) = 4.07, p =
.044), respectively. Respondents were more optimistically biased toward social targets at high scores of
IOS when the outcomes were social (M diff = 23.57%; t (45.96) = 4.85, p < .001) than alone (M diff =
15.20%; t (45.96) = 3.90, p < .001; Figure 4).

While the attachment dimensions did not affect the levels of pessimism at low IOS, they buffered the
levels of optimism at high IOS. Speci�cally, respondents were progressively less optimistically biased
toward highly self-relevant social targets (Mean + 2 SD) as attachment anxiety increased from very low (t
(45.96) = 7.01, p < .001) to average (t (45.96) = 6.15, p < .001) to very high (t (45.96) = 3.88, p < .001;
Figure 5) as well as when attachment avoidance increased from very low (t (45.96) = 6.45, p < .001) to
average (t (45.96) = 6.15, p < .001) to very high (t (45.96) = 4.46, p < .001; Figure 5). For attachment
anxiety, the pattern was driven by an increasing slope for negative events (high IOS: t (190.8) = 3.82, p =
.001; Figure 5) but not for positive events (high IOS: t (190.8) = -.37, p = .709; Figure 5). By contrast, the
pattern of �ndings for attachment avoidance was driven by the likelihood estimates for positive
scenarios (high IOS: t (190.8) = -2.09, p = .037; Figure 5) but not for negative scenarios (high IOS: t (190.8)
= .48, p = .628; Figure 5). These patterns suggest that social optimism bias is maximal among the
respondents with a secure attachment style (low attachment anxiety/avoidance) that identify the most
with the social targets.

Discussion
This preregistered study builds upon previous work (e.g. 3,4,48), which showed that people are overly
optimistic about the future of those that they like or admire (social optimism bias), expecting signi�cantly
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more desirable outcomes than negative outcomes, but that they are pessimistic about the future of those
they dislike (social pessimism bias). To operationalize (dis)liking, we used warmth and competence, two
universal dimensions of social perception 5,16. In the present study, we replicated previous �ndings with
an entirely different set of stimuli while also adding two new levels of complexity. First, we make the
distinction between the sociality of future outcomes: “alone” outcomes (e.g., enjoying a quiet afternoon
by oneself) and “social” outcomes (e.g., meeting an old friend by accident on the street). Second, we
investigate the effect of attachment styles on one’s expectations of alone and social outcomes for social
targets. To our knowledge, no other study has previously explored the in�uence of a future outcome’s
sociality and a respondent’s attachment styles on optimistic expectancies.

In line with our hypotheses, we �nd that the sociality of outcomes moderates both the additive and the
multiplicative effects of the warmth and competence of social targets on social optimism bias.
Speci�cally, our previous �nding for warm characters is driven exclusively by social outcomes and that
the respondents are no longer biased during alone outcomes (we note that there was a trend toward
optimism bias for the warm-incompetent character). By contrast, respondents manifested a pessimism
bias toward the cold-incompetent character regardless of the sociality of the outcomes. Finally,
respondents manifested an optimism bias toward the cold-competent character during alone scenarios
but no bias during social situations.

The fact that the optimism bias toward warm characters was driven exclusively by social situations and
the relentless pessimism bias toward the cold-incompetent character are both consistent with SCM
observations for peer attitudes towards these social group members. The warmth dimension of the SCM
is a social dimension, indexing how friendly, trustworthy and empathetic an individual is perceived by
their peers 14,17,19,20. Because of this, SCM predicts that warm characters are either actively helped or
passively supported in their daily activities by others, whereas cold characters are either actively harmed
or passively neglected 5. In other words, the SCM makes predictions about how warm and cold characters
will be acknowledged and received by their peers in social interactions. By contrast, the competence
dimension is an agentic dimension that is orthogonal to warmth 14,17,19,20. While being warm is other-
pro�table, being competent is only self-pro�table 5. An extension of this is that competent individuals
may not have a lot of in�uence over others (not as much as warm individuals) but they are intelligent,
knowledgeable, or skillful enough to pursue and attain individual goals. Consequently, competent people
are most apt to maximize positive alone outcomes and minimize negative alone outcomes. Although
cold-competent characters are penalized in social situations on account of their low warmth, they may
prevail in alone situations on account of their skills and competence. An open question remains as to
why the warm-competent character was not also optimistically perceived in alone situations on account
of the same high competence. A possible explanation may come again from SCM, which posits that
warmth and competence are not only orthogonal but may also serve as a buffer to one other 38,49,50. On
one hand, there is a trade-off between warmth and competence: when an individual makes active
attempts to increase their competence (warmth) reputation it leads inevitably to losing points for their
warmth (competence) reputation 49. On the other hand, there is a ceiling effect to how competent a warm
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person can be perceived by others (and how warm a competent person can appear; 50). The warm-
competent character may therefore be held back in alone situations by their high warmth levels.

Interestingly, the pessimism bias for the cold-incompetent character remained robust regardless of the
sociality of situations (post-hoc tests revealed no difference in the magnitude of the pessimism bias for
alone and social situations). Considering the arguments presented above, the unique combination of low
warmth and low competence makes these individuals particularly vulnerable during both alone and
social situations. This may be because respondents expect cold-incompetent characters to be unable to
minimize negative alone outcomes through personal actions like the cold-competent character but also
unable to maximize positive social outcomes through the facilitatory interventions of others like the
warm-incompetent character.

We further hypothesized that attachment anxiety and attachment avoidance would moderate the effects
of warmth and competence, respectively, on the direction and magnitude of social optimism bias. High
attachment anxiety (avoidance) makes individuals more vigilant toward warmth (competence) traits in
others 21–25 so we expected that attachment dimensions would exacerbate the effects of warmth and
competence. However, our hypotheses were not supported by the �ndings. Our exploratory analysis
replacing warmth and competence with scores of IOS, which indexes the degree of relevance of others to
oneself, supported the idea that the dimensions of warmth and competence per se are not su�ciently
relevant for the respondent in order for the attachment anxiety and avoidance to manifest. Instead,
insecure attachment styles predispose individuals towards an egocentric social cognition 10,22,43−45

making them more sensitive towards the relevance of others to their own needs and fears. This self-
relevance transcends the cognitions and emotions widely held by the members of a society towards
certain social targets, which the dimensions of warmth and competence tap into 15,16,18. This exploratory
analysis showed that attachment anxiety and avoidance modulate the magnitude of the optimism bias
displayed towards other social groups depending on the degree of their relevance to self. On average,
respondents were pessimistically biased toward social targets with low self-relevance (i.e. low scores of
IOS) and optimistically biased towards social targets with high self-relevance. However, both attachment
anxiety and attachment avoidance modulated this relationship: while attachment dimensions did not
affect the levels of pessimism, they buffered the levels of optimism. Speci�cally, respondents with high
and very high levels of attachment anxiety or avoidance were signi�cantly less optimistic toward highly
self-relevant social targets. One explanation for this pattern of �ndings is that individuals with an
insecure attachment style may project their own insecurities 51–53 onto social targets with whom they
identify highly, leading respondents to manifest a signi�cantly reduced optimism bias towards these
targets.

In conclusion, our study shows that the sociality of future outcomes is an important factor to consider
when investigating (social) optimism bias, tapping into distinct dimensions of social targets, i.e. social
outcomes tap into the warmth dimension and alone outcomes tap into the competence dimension.
Furthermore, insecure attachment styles can also play a signi�cant role in social optimism bias.
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Traditionally, social optimism bias has been investigated toward social targets with various degrees of
closeness to the respondents, such as vocational similarity 54 or close friendships 33,55−59. Our study
shows that the magnitude of social optimism towards highly self-relevant others is buffered by
attachment insecurity while the pessimism bias towards irrelevant others stands unaffected. Lastly,
individual lines of research have shown that both securely attached individuals (e.g. 60–62) and people
with high trait optimism bias (e.g. 48,63,64) have the highest levels of subjective well-being, physical health
and are best equipped to deal with adverse situations in life. Our research is the �rst to link these two
independent lines of �ndings by suggesting that securely attached individuals (i.e. low anxiety/low
avoidance) and optimistically biased individuals may be the same population.
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Figure 1

Interaction effect between warmth, valence and sociality of outcomes. The bars represent 95%
con�dence intervals.

Figure 2

Interaction effects between competence, valence and sociality. The bars represent 95% con�dence
intervals.



Page 19/20

Figure 3

Four-way interaction between warmth, competence, valence and sociality. The bars represent 95%
con�dence intervals.

Figure 4
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Interaction effect between scores of Inclusion of Others in Self (IOS), valence and sociality. The bars
represent 95% con�dence intervals.

Figure 5

Interaction effect between IOS, valence and attachment dimensions. The bars represent 95% con�dence
intervals.
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