
Introduction
We see ourselves differently than how we see others 
(Pronin, 2008). This is partly related to our limited abil-
ity to read others’ minds. We have access to our internal 
thoughts and feelings, yet we can only make assessments 
about other people based on their observable behaviors. 
An example of this process is a phenomenon psycholo-
gists refer to as the actor-observer asymmetry in attribution 
(Jones & Nisbett, 1971), wherein people are more likely to 
make dispositional attributions when assessing others but 
make situational inferences when assessing themselves.

Expanding on this, Pronin and Ross (2006) posited that 
a similar asymmetry applies to the judgments we make 
about our temporally distant self. Unlike the assessments 
we make about ourselves in the present, how we judge 
our past and future self is more akin to the way we judge 
others. By asking participants to make trait assessments 

about their friends versus themselves in either the past or 
present (Study 1), their present or future selves (Study 2), 
and their past, present, or future selves (Study 3), Pronin 
and Ross (2006) were able to demonstrate that the trait 
assessments we make about our temporally distant selves 
more closely resemble those we make about other peo-
ple’s traits than those we typically make about ourselves. 
Importantly, these findings were later linked with rea-
sons for why people often make poor long-term choices 
(e.g., Ersner-Hershfield, Wimmer, & Knutson, 2009; Jones, 
Hine, & Marks, 2017). As Pronin and Ross (2006) would 
argue, it may be because we see our temporally distant 
self ‘as an other’.

In light of the academic impact and practical implica-
tions of Pronin and Ross (2006), we sought to conduct a 
very close replication of their studies with two clear goals. 
The first goal was to conduct an independent close repli-
cation of the temporal asymmetry phenomenon. The sec-
ond goal was to examine an extension regarding the effect 
of self-serving bias on trait self-ascriptions.

We begin by introducing the literature on psychological 
distance as it relates to the phenomena of actor-observer 
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asymmetry and temporal asymmetry in trait ascriptions. 
Following that, we introduce the target article, Pronin and 
Ross (2006), highlighting motivation for the current repli-
cation study and providing an overview of the scope of the 
replication. We then summarize the original hypotheses 
and the findings by Pronin and Ross (2006) and suggest 
an extension examining self-serving bias.

Psychological Distance

Psychological distance refers to the subjective perceived 
distance of how far away or, conversely, how close 
something is in regard to its social, temporal, spatial, 
or hypothetical proximity from the self in the present 
moment (Liberman et al., 2007; Trope & Liberman, 2010). 
Although we are only able to directly experience the pre-
sent moment, construal level theory (CLT; Trope & Liber-
man, 2010) postulates that we are able to transcend the 
present moment and traverse psychological distances 
by creating abstract mental construals of psychologi-
cally distant objects. It is through this process of creating 
mental construals that people are able to do things like 
reminisce about the past (temporal distance), plan for the 
future (temporal distance), and empathize with points of 
view other than one’s own (social distance) despite those 
being outside the bounds of their direct experience. Since 
these different kinds of psychological distances all operate 
with the self as the reference point, Trope and Liberman 
(2010) suggested that they operate using similar cognitive 
mechanisms and thus have similar effects on perception 
and action. Since Pronin and Ross (2006) investigated the 
comparable effect of temporal distance and social dis-
tance on trait ascriptions, we will be focusing on these 
facets of psychological distance for the present discussion.

According to CLT, the more psychologically distant an 
object is from the self, the more abstract the construal 
becomes. Meaning, higher-level construals of more distant 
objects tend to be more abstract and general (e.g., excel in 
academics), whereas lower-level construals of less distant 
objects are more concrete and detailed (e.g., read a text-
book). These construals go on to affect one’s judgment or 
perception of said object. For example, studies have found 
that people make increasingly dispositional attributions, 
as opposed to situational attributions, about other actors’ 
behaviors as temporal distance increases (e.g., Funder & 
Van Ness, 1983). This is because higher-level construals 
promote the tendency to interpret distant behaviors in 
terms of decontextualized and abstract dispositions rather 
than concrete, situational factors (Trope & Liberman, 
2010). As will be elaborated in the following paragraphs, 
this can affect practical processes such as moral judgment 
(e.g., Agerström & Björklund, 2009; Mårtensson, 2017) 
and risk-taking behaviors (e.g., Hershfield & Kramer, 2017; 
Raue et al., 2015).

Social Distance: Actor-Observer Asymmetry in Trait 
Assessments

The actor-observer asymmetry refers to the observed dif-
ference in the type of assessments we make regarding 
other people compared to those we make of ourselves. 
Whereas people often make dispositional attributions for 
the actions that other people make (e.g., ‘She did not give 

up her seat for the elderly lady on the train because she 
is rude.’), they often resist doing so for their own actions, 
instead attributing them to situational factors (e.g., ‘I did 
not give up my seat for the elderly lady because of my 
sprained ankle.’). In their seminal paper regarding actor-
observer asymmetry, Jones and Nisbett (1971) argued that 
this phenomenon results from a difference in the infor-
mation available to the actors versus those available to 
the observers. Although we are aware of the situational 
constraints influencing our own behavior (e.g., a sprained 
ankle), this information is not as salient to observers. 
Thus, in the absence of available information, observers 
attribute the behaviors of other actors to their disposi-
tion. Similarly, according to CLT, this is because other 
people are more psychologically distant than the self and 
therefore construed on a higher-level. Hence, when mak-
ing judgments about a temporally distant self, we tend to 
focus on superordinate, dispositional traits rather than 
subordinate, situational explanations.

Temporal Distance: Temporal Asymmetry in Trait 
Assessments About the Self

A similar asymmetry in trait ascriptions can also be 
observed when comparing assessments made of the pre-
sent self versus those made of temporally distant selves. 
As Pronin and Ross (2006) found, participants were more 
inclined to attribute dispositional traits, and less inclined 
to make ascriptions to situational variability, to their past 
or future self compared to their present self. This may 
be because temporal distance changes people’s mental 
representations of themself (Trope & Liberman, 2003). 
More specifically, the greater the temporal distance, the 
more abstract the mental construal becomes, focusing on 
the perceived essence of their identity (e.g., personality) 
rather than specific details (e.g., situational constraints). 
As a result, people ascribe a greater number of disposi-
tional traits to their temporally distant selves compared to 
their present self.

The theories and studies discussed thus far relate closely 
to Pronin and Ross’s (2006) study, in which they extended 
upon the existing literature by positing that the tem-
poral asymmetry in trait self-ascriptions closely mirrors 
the classic actor-observer asymmetry in trait ascriptions. 
Participants are more likely to ascribe dispositional traits, 
instead of situational ascriptions, to others compared to 
themselves. Similarly, participants are also more inclined 
to ascribe dispositional traits to their past and future 
selves compared to their present self. As previously dis-
cussed, this is because increases in both temporal and 
social distance cause higher-level construals. Thus, they 
may have comparable effects, possibly with similar under-
lying mechanisms. In this way, they argued that the tem-
porally distant self may be perceived ‘as an other’.

Choice of Study for Replication

We chose to replicate Pronin and Ross (2006) based on 
two factors: absence of direct replications and impact. 
Although the article has been highly influential, to our 
knowledge, there are no published direct replications of 
this work. At the time of writing, there were a total of 298 
Google Scholar citations of the article and many impor-
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tant follow-up theoretical and empirical articles. Although 
Pronin and Ross (2006) did not investigate the effects of 
temporal and social distance on measures beyond trait 
attributions, high-impact follow-up research has shown 
the implications of temporal distance on behaviors relat-
ing to moral actions (e.g., Agerström & Björklund, 2009; 
Hershfield, Cohen & Thompson, 2012; Van Gelder, Her-
shfield & Nordgren, 2013) and long-term saving (Bryan & 
Hershfield, 2013; Ersner-Hershfield et al., 2009).

These studies extended Pronin and Ross’s (2006) 
findings and demonstrated practical implications. For 
example, when making assessments about the ethical-
ity of morally questionable behavior (e.g., choosing to 
not participate in blood donation during a health cri-
sis), people are more likely to give harsher moral judg-
ments when the behavior is described to occur in the 
distant future as opposed to the near future (Agerström 
& Björklund, 2009). Relating back to CLT, because distant 
future events are construed on a higher level, people are 
more likely to attribute morally questionable behaviors 
to disposition (e.g., ‘She’s selfish.’) as opposed to situ-
ational factors (e.g., ‘She just recovered from a flu and 
thus cannot donate blood right now.’), leading to harsher 
judgments.

Furthermore, although prior researchers have sug-
gested parallels in temporal asymmetry for both past and 
future selves (e.g., Trope & Liberman, 2003), Pronin and 
Ross (2006) were the first to directly compare assessments 
made across multiple temporal distances (past vs. present 
vs. future) and social distances (self vs. friend). By doing 
so, they were able to expand upon the literature by dem-
onstrating that manipulations in temporal distance have 
a similar effect to manipulations in social distance, as pre-
dicted by CLT.

Pronin and Ross (2006) has been a highly influential 
article. A meta-analysis by Malle (2006) of 173 published 
studies regarding the actor-observer asymmetry surpris-
ingly found only very weak effects (d = 0.016 to d = 0.095), 
the significance of which depended on the specifics of the 
study’s design (e.g., intimacy of the relationship between 
actor and observer, how variables were coded, how hypo-
thetical events were described, and valence of hypothetical 
events). These findings called into question the robustness 
of the classic actor-observer bias, especially in regard to its 
applicability to real-world situations which are highly idi-
osyncratic. Considering the similarity between the effects 
of temporal distance and social distance on trait attribu-
tions, this may indicate similar concerns regarding the 
replicability and robustness of temporal distance effects. 
As discussed by Coles et al. (2018), in situations wherein 
the reliability of findings are uncertain, direct replications 
may be of greater utility than conceptual replications. 
Furthermore, the small sample size of the original study 
may indicate it was underpowered and with possibly over-
estimated effect sizes.

Given these reasons, we aimed to revisit the classic phe-
nomenon to examine the reproducibility and replicability 
of the findings by conducting an independent replication 
of the study. Following the recent growing recognition 
of the importance of reproducibility and replicability in 
psychological science (e.g., Open Science Collaboration, 

2015; Zwaan et al., 2018), we embarked on a well-pow-
ered, pre-registered very close replication of Pronin and 
Ross (2006). Also, by doing so, we aim to contribute to 
obtaining a more precise estimate of the observed effects 
for this phenomenon.

Summary of Original Studies and Current Replication

Overall, Pronin and Ross (2006) consisted of seven studies 
examining the effect of temporal distance on trait ascrip-
tions. We focused the current replication on Studies 1, 2, 
and 3 due to their similar hypotheses and experimental 
design. In this section, we outline the hypotheses (refer 
to Table S5 in supplementary), experimental design (refer 
to Table S1 in supplementary), and findings (refer to Table 
S6 in supplementary) of each study before providing an 
overview of the current replication based on these studies. 
We report a more comprehensive analysis of each study in 
the section ‘Analysis of Studies 1–3 from Pronin and Ross 
(2006)’ in the supplementary.

In Study 1, Pronin and Ross (2006) tested the hypoth-
esis that participants would ascribe a greater number of 
traits, and a lesser number of ascriptions to situational 
variability when assessing their friends (Hypothesis 1) or 
their past selves (Hypothesis 2) compared to their pre-
sent selves. Confirming their hypothesis, they found that 
compared to an assessment of their present selves, partici-
pants indeed ascribed a greater number of traits to their 
friends (f = 0.35 [0.09, 0.61]) and their past selves (f = 0.43 
[0.17, 0.69]).

Expanding on Study 1, in Study 2, the authors demon-
strated that this temporal asymmetry in trait ascriptions 
not only applies to those made of the past self but also for 
the future self. Participants did ascribe more traits to their 
future selves compared to their present selves (f = 0.51 
[0.17, 0.84]).

Lastly, in Study 3, the authors investigated an alter-
nate hypothesis for the observed temporal asymmetry 
in self trait ascriptions detected in Studies 1 and 2—the 
self-enhancement hypothesis. According to this alternate 
hypothesis, participants ascribe a greater number of traits 
to their past (Study 1) and future self (Study 2) due to a 
self-enhancing motive to see themselves as improving 
over time, not due to the manipulation of temporal dis-
tance. If this were true, participants would ascribe more 
negative traits to their past self, more ascriptions to situ-
ational variability for their present self, and more positive 
traits to their future self.

As such, they first sought to replicate the findings of 
Studies 1 and 2 that participants would ascribe a greater 
number of traits to their past and future selves compared 
to their present selves. Further, they hypothesized that if 
self-enhancement was the true motive behind temporal 
asymmetry, then participants would ascribe more negative 
traits to their past selves, more ascriptions to situational 
variability for their present selves, and more positive traits 
for their future selves. They replicated the findings from 
Study 1 and 2 (f = 0.54 [0.27, 0.77]), yet failed to find sup-
port for the self-enhancement hypothesis. Although par-
ticipants attributed more positive than negative traits to 
their present selves (f = 0.77 [0.29, 1.25]), the effect was 
weaker for temporal distance (f = 0.16 [0.00, 0.36]).



Adelina and Feldman: Pronin and Ross (2006): Replication and Extension4

Overview of Current Replication

Given the similarities between Studies 1, 2, and 3, we com-
bined the experimental design of the three studies into a 
single 3 (temporal distance: past vs. present vs. future) × 
2 (social distance: self vs. friend) between-subjects experi-
mental design for the current replication. We summarized 
details regarding the adjustments to the current replica-
tion in comparison to the original in Table 1.

Extension: Self-Serving Bias in Trait Ascriptions 

About the Self

As an extension to the replication study, we wanted to 
examine whether, as a result of self-serving bias (SSB), 
participants would ascribe a greater ratio of positive traits 
compared to negative traits when they were making judg-
ments about themselves in contrast to when they were 
making judgments about others.

In Study 3 of Pronin and Ross (2006), the authors found 
that regardless of temporal distance, participants ascribed 
a greater number of positive traits compared to negative 
traits when making judgments about themselves, taken 
to demonstrate SSB. However, they did not investigate 
whether the same applies when participants make judg-
ments about others (e.g., their friends). By combining the 
design of Study 1, which examined differences in situa-
tional and trait attributions for self vs. friend judgments, 
and Study 3, which measured differences in negative and 
positive trait attributions for self-judgments across tem-
poral distance, we were able to compare the differences in 
the ratio of positive and negative trait attributions across 
both temporal and social distance simultaneously.

According to the SSB, people are more likely to attribute 
personal failures to situational factors (e.g., ‘I failed the 
test because I was sick the night before and was not able 

Table 1: Comparison of original versus the replication: Adjustments and reasons for change.

Item Original Replication Reason for change

Study 
design

3 separate designs:

Study 1: 2 (past vs. present) × 2 (self 
vs. friend) between-subjects design
Study 2: present self vs. future self, 
between-subjects design
Study 3: mixed design. Past vs. pre-
sent vs. future self between subjects 
design, and negative vs. positive trait 
attributions as within subjects

3 (temporal distance: past vs. present 
vs. future) × 2 (social distance: self vs. 
friend) between-subjects design

Combined Studies 1–3 into one 
study due to similar experimen-
tal designs that do not conflict 
with each other

Conditions Participants randomly assigned to 
one of …

•	 	Four	experimental	conditions	(past	
friend vs. present friend vs. past 
self vs. future self) in Study 1

Participants randomly assigned to one 
of six experimental conditions:

•	 	6	between-subject	experimental	
conditions in total: past-self vs. pre-
sent self vs. future self vs. past friend 
vs. present friend vs. future friend

•	 	(Added	future	friend	condition	as	an	
extension)

Same as above

Procedure Participants were told to answer the 
scales according to the condition 
they were randomly assigned to.
(RA asked to verify manipulation for 
IV2)

Same instructions as the original with 
a few additions:

•	 	Added	comprehension	check	
throughout the survey

•	 	Added	manipulation	check	for	IV2	
(positive vs. negative traits) at the 
end of the survey

To account for the MTurk 
sample, we had to add compre-
hension checks to make sure 
participants were paying atten-
tion. A manipulation check was 
also added, since in the original 
study they had an RA verify the 
manipulation, but it may not be 
applicable for MTurk sample.

Measures Online web survey:
•	 	Study	1	and	Study	2	used	the	same	

scales. Study 3 used a modified 
scale with opposite valenced traits.

•	 1	measure	has	11	scales.
•	 Items	are	in	fixed	order.

Online Qualtrics survey:

•	 	Combined	scales	from	Studies	1	
and 2 and Study 3 into one set of 
scales with the order of the items 
randomized.

•	 1	measure	has	22	scales.

Since we combined the experi-
mental design of Studies 1–3, 
we combined the two measures 
in one, in randomized order, as 
separating them would have 
statistical implications.

Participant 
population 

Undergraduate university students 
and university staff (only Study 1) 
recruited through a university data-
base email

Recruited through the online platform 
Amazon MTurk

To make the results more gener-
alizable beyond university popu-
lations. Since MTurk samples are 
more diverse agewise, we did 
not have to separate them into 
two sample groups (university 
staff and university students)
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to study.’), yet attribute others’ failures to dispositional 
factors (e.g., ‘She failed the test because she’s lazy.’). This 
is differentiated from the actor-observer bias because the 
SSB specially applies to valenced situations, wherein peo-
ple are likely to attribute negative incidents to situational 
explanations and positive incidents to dispositional fac-
tors when assessing themselves but not others. The rea-
sons for the SSB are twofold: motivational factors (i.e., 
to self-enhance and present the self in a favorable light) 
and differences in the availability of information regard-
ing one’s own actions versus other’s actions (Shepperd 
et al., 2008). The meta-analysis by Malle (2006) supports 
this idea, finding that the actor-observer asymmetry is 
stronger for negative events, whereas the opposite occurs 
for positive events.

Drawing from this theory of SSB, we therefore hypoth-
esized that participants would attribute fewer negative 
traits when making assessments about themselves but not 
others. We predicted that, in general, participants would 
ascribe fewer negative traits to themselves, as they would 
explain away negative experiences as resulting from situa-
tional variables instead of negative dispositional factors. In 
contrast, positive experiences are more likely to be attrib-
uted to positive dispositional factors instead of situational 
variables. Furthermore, since SSB results from motiva-
tional factors and the disparity in self vs. other informa-
tion, we predicted that this effect would be greater when 
making self-judgments compared to judgments of others.

Practically, these findings may have important impli-
cations. Although SSB can be adaptive when applied in 
certain circumstances, it can also be maladaptive in oth-
ers. For example, in situations which cannot be changed, 
attributing these negative outcomes to internal causes can 
have negative consequences on one’s self-esteem, sense of 
agency, and affect regulation. In these cases, attributing to 
external factors is more optimal. However, in situations 
where change is possible, attributing negative outcomes 
to external causes can prevent people from improving 
their outcomes. By repeatedly attributing negative events 
(e.g., financial, academic, or relationship failures) to situ-
ational factors (e.g., bad luck, fault of others), people may 
fail to learn from bad experiences. Take the example of 
a bankrupt investor who is repeatedly investing in the 
same type of bad businesses and losing increasingly more 
money or of a person who has been through multiple 
divorces and is repeatedly entering romantic relationships 
with incompatible partners. By evading personal respon-
sibility, they fail to learn and make amendments to their 
behaviors to prevent similar events from happening in the 
future, as they never see it as being ‘their fault’. Evidently, 
a better understanding of SSB processes is crucial in regard 
to enabling us to maximize its adaptive advantages while 
minimizing its negative consequences.

Pre-Registration and Open Science

We first pre-registered the experiment on the Open Science 
Framework (OSF), and data collection was launched later 
that week (https://osf.io/yrvuq). Datasets and R/RMark-
down code were made available on the OSF (https://osf.
io/gs2rx/). Open science details and disclosures, power 

analyses, and all materials used in these experiments are 
available in the supplementary materials. All measures, 
manipulations, and exclusions conducted for this inves-
tigation are reported; all studies were pre-registered with 
power analyses reported in the supplementary; and data 
collection was completed before analyses.

Method
Power Analysis

To ensure that the current replication sample has sufficient 
power, we calculated effect sizes (ES) and power based on the 
statistics reported in the target article. To ensure that the sam-
ple can detect even the smallest effect, we chose the smallest 
yet still statistically significant (p < 0.05) observed effect size 
(calculated in Table S13 in the supplementary) for each study 
to base our power analyses on.

Furthermore, since publication bias often inflates ESs 
detected in published studies (Ioannidis, 2008), and con-
sidering the heterogeneity of ES across studies (McShane 
& Bockenholt, 2014), replications based on the reported 
ES of the target study may be underpowered (Shrout & 
Rodgers, 2018). To combat this, we implemented the 
safeguard power analysis method (Perugini, Gallucci, & 
Costantini, 2014), which bases power analysis on the lower 
60% confidence interval of the target effect size. This 
method involved calculating the 60% confidence interval 
(e.g., 0.19, 0.45) of the target effect size and then basing 
the power analysis on the lower bound effect size (e.g., 
0.19). Afterwards, we then chose the maximum required 
sample size out of the three to become the required sam-
ple for the current replication. We concluded that the 
minimum required sample size for a power of 0.95 and 
alpha of 0.05 is 362 participants. We provided more infor-
mation regarding these calculations in Tables S13 and S14 
in the supplementary.

Participants and Sensitivity Analysis

Based on these aforementioned calculations, we 
recruited a total of 911 American Amazon Mechanical 
Turk (MTurk) using CloudResearch/TurkPrime (Litman et 
al., 2016) in return for USD 0.63 based on calculations 
of USD 7.5/hour to meet minimum federal wage. After 
excluding the participants who fulfilled the pre-regis-
tered exclusion criteria (refer to the ‘Pre-Exclusions Ver-
sus Post-Exclusions’ section in the supplementary), this 
sample was reduced to 878. However, it should be noted 
that the replication sample (n = 291) is smaller than the 
estimated sample for Study 1 (n = 362). We conducted a 
post hoc sensitivity analysis using the pwr.t.test() func-
tion from the pwr (Champely et al., 2018) package in R 
and found that the replication was sensitive to detect an 
effect of d = 0.39 with 95% power and effect of 0.29 with 
80% power (one-sided; refer to ‘VI. Sensitivity Analysis’ 
in the supplementary for further details). A comparison 
of the target article sample and the replication samples is 
provided in Table 2. 

Design and Procedure

We summarized the experimental design in Table S15 in 
the supplementary. Based on our analysis of the original 
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article (see ‘Analysis of Studies 1–3 from Pronin & Ross 
(2006)’ in supplementary), we decided to combine the 
experimental design of Studies 1, 2, and 3 from Pronin 
and Ross (2006) into a single 3 (temporal distance: past 
and present and future) by 2 (social distance: self and 
friend) between-subject design due to their methodologi-
cal similarity and non-conflicting design (refer to the cor-
responding section in the summary for full justification 
on the combined design). The display of conditions was 
counterbalanced. We provided more details and all meas-
ures in the ‘Materials and Scales Used in the Replication + 
Extension Experiment’ section in the supplementary.

Participants were randomly assigned to one of six experi-
mental conditions, and they responded to a series of scales. 
At the end of the experiment, they answered a number of 
funneling questions and provided their demographic infor-
mation. We provided a more comprehensive overview of the 
survey procedure in Table S17 in the supplementary.

Manipulations

Each participant was randomly assigned to provide assess-
ments about one of the following targets: (1) self in the 
past, (2) self in the present, (3) self in the future, (4) a 
friend in the past, (5) a friend in the present, or (6) a friend 
in the future. We provided additional details of the dif-
ferences in manipulation between the six conditions, the 
experimental design, and the complete scales used in the 
current replication in Table S15 in the supplementary.

IV1: Temporal Distance (Between)
We asked participants to make judgments about either 
themselves or their friend (depending on IV2) ‘five years 
ago’ (past), ‘right now’ (present), or ‘five years from now’ 
(future).

IV2: Social Distance (Between)
We asked participants to assess either themselves or a 
friend that they have known for at least five years.

Measures

Total Trait Ascriptions

Differences in trait ascriptions were measured using a set of 
22 items. This set was created by combining the two scales 
used in Pronin and Ross (2006) Studies 1–3 into a single set, 
which were then presented in randomized order to the par-
ticipants to address any potential order effects. Each scale 
presented three possible options: two opposing traits (e.g., 
serious-carefree) and a third option (variable/depends on the 
situation). For each scale, participants had to choose one of 
the three options which best describe the person designated 
by the experimental condition they were assigned to. For 
example, if they were assigned to the ‘past self’ condition, 
they had to choose which of the three options best described 
themselves five years ago. Similarly, if they were assigned to 
the ‘future friend’ condition, they had to choose which would 
best describe their friend five years from now. Afterwards, 
each participant’s answers were converted into a single score 
representing the total amount of trait ascriptions (e.g., choos-
ing ‘serious’ or ‘carefree’) they made as opposed to ascriptions 
to situational variability (e.g., choosing ‘variable/depends on 
the situation’ instead of ‘serious’ or ‘carefree’). In the supple-
mentary, we detailed the 22 items presented to the partici-
pants in Table S15 and the original scales used in Studies 1, 2, 
and 3 in Pronin and Ross (2006) in Table S4.

Negative and Positive Trait Ascriptions
To test the self-enhancement hypothesis, Pronin and Ross 
(2006) modified the 11 scales in Study 3 so that the trait 
pairs in each scale were oppositely valenced, meaning that 

Table 2: Difference and similarities between original study and replication (after exclusions).

Pronin and Ross (2006) American MTurk workers

Study 1 Study 2 Study 3 Self 
 conditions

Other 
 conditions

Overall

Student 
sample

Staff 
 sample

Sample size 123 44 40 75 438 440 878

Geographic origin – – – –
US American

Gender 42 males, 81 
females

65 
females, 3 
males

26 females, 
14 males

39 females, 
35 males, 1 
not reported

232 females, 
203 males, 3 
not disclosed

224 females, 
210 males, 6 
not disclosed

413 males, 456 
females, 9 not 
disclosed

Median age (years) 19 47 – – 37 36 37

Average age (years) – – – – 40.09 39.4 39.75

Age range (years) – – – – 18–73 19–76 18–76

Medium (location) Completed via a web-based questionnaire

Compensation Course 
requirement

None Course 
credit

Candy bars Monetary

Year 2006 2020 2020 2020
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one was obviously positive (P) while the other was obvi-
ously negative (N). In the present study, we combined the 
11 scales used in Study 3 with the 11 scales used in Stud-
ies 1 and 2, resulting in a total of 22 scales. As detailed 
in Table S15, scales numbered 12 to 22 were oppositely 
valenced to the first 11 scales. For example, the pair ‘seri-
ous-carefree’ was modified to become ‘uptight (P)–easygo-
ing (N)’. Each participant’s answers were then summarized 
into two scores, one representing the total number of pos-
itive trait ascriptions they made (as opposed to negative 
trait ascriptions or ascriptions to situational variability) 
and the other representing the total number of negative 
trait ascriptions they made.

Valence of Traits

To ensure that the manipulation of valenced trait pairs 
were effective, participants were asked to rate 22 traits 
from the 11 scales in regard to how desirable or desirable 
each one is on a Likert scale of –3 (Very negative) to 3 (Very 
positive).

Evaluation Criteria for Replication Findings and 

Classification
To evaluate the results of the current replication, we fol-
lowed the recommendations set by LeBel, Vanpaemel, 
Cheung, and Campbell (2019) and did so based on the fol-
lowing criteria: signal presence, consistency between the 
effect size of the original study and the present replica-

tion, and the precision of its estimate between the replica-
tion and target study. Results of the present replication 
will be interpreted following the aforementioned criteria, 
with consistency referring to the effect size instead of the 
direction of the effect. We provided more details in Figure 
S2 under the section ‘Evaluation Criteria for Replication 
Findings’ in the supplementary.

To classify the replication, we followed the criteria by 
LeBel, McCarthy, Earp, Elson, and Vanpaemel (2018) which 
evaluates the methodological similarity between the origi-
nal study and the replication study depending on various 
design facets (refer to Figure S2 in the supplementary for 
specific details). Based on this, we classify the current rep-
lication as a ‘very close replication’ (refer to Table 3 for 
specific details). 

Pre-Registered Data Analysis Strategy

To reduce ‘researcher degrees of freedom’ (Simmons et 
al., 2011), we carried out data analysis following our pre-
registered plan (https://osf.io/yrvuq). Any changes that 
we made from this pre-registered plan were noted and 
justified in the ‘Comparisons and Deviations’ section in 
the supplementary. We used R/RStudio (R Core Team, 
2013) to complete data cleaning, manipulation, and 
analyses. For a detailed discussion of how we detected 
and managed outliers and assumptions of the statistical 
tests, refer to the corresponding sections in the supple-
mentary.

Table 3: Classification of the replication, based on LeBel et al. (2018).

Design facet Replication Details of deviation

IV operationalization Same –

DV operationalization Same –

IV stimuli Same –

DV stimuli Similar The two different sets of scales (each containing 11 scales) 
from Studies 1–2 and 3, respectively, were combined into 
one set of scales (containing 22 scales) presented in rand-
omized order.

Procedural details Similar 1.  For the friend conditions, we asked participants to note 
the initials of the friend they were thinking of so it can 
be piped into the following questions.

2.  We added comprehension checks to ensure that partici-
pants were paying attention.

3.  We added a manipulation check for IV2 at the end of the 
survey which asked individuals to rate 22 traits in terms 
of their valence (how desirable/undesirable).

Physical settings Similar Both studies were conducted via a web-based question-
naire. The present study uses Qualtrics and the Amazon 
MTurk platform.

Contextual variables Different The original sample was predominantly undergraduate uni-
versity students and female. Meanwhile, the present sample 
is recruited from the Amazon MTurk platform.

Replication classification Very close replication

Note: See supplementary Figure S3 and Lebel et al. (2018) for details about categorization and the added ‘Similar’ rational, referring 
to ‘minor deviations or extensions aimed to adjust the study to the target sample that are not expected to have major implications 
on replication success’.

https://osf.io/yrvuq
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Effect of Temporal and Social Distance on Trait Ascriptions
In each of the three studies reported in Pronin and Ross 
(2006), they conducted a between-subjects analysis of 
variance (ANOVA) with temporal distance (past vs. present 
in Study 1; present vs. future in Study 2; past vs. present 
vs. future in Study 3) as the IV and total trait ascriptions 
as the DV to test the effect of temporal distance on trait 
ascriptions. Additionally, in Study 1, they also conducted 
a between-subjects ANOVA with social distance (self vs. 
friend) as the IV and trait ascriptions as the DV. In Study 3, 
they also added a second DV: the total number of positive 
trait ascriptions.

Given that we combined the designs of Studies 1, 2, 
and 3 in the current replication, we began our analysis 
by conducting a 3 (past vs. present vs. future) × 2 (self vs. 
friend) between-subjects multivariate analysis of variance 
(MANOVA), with total number of trait ascriptions (DV1) 
and total number of positive trait ascriptions (DV2) as the 
dependent variables, to examine whether temporal dis-
tance and social distance have an impact on trait ascrip-
tions. This choice was based on the recommendations by 
Huberty and Morris (1992). A MANOVA was used to exam-
ine how both the total number of positive trait ascriptions 
(DV2) and the number of trait ascriptions (DV1) accounted 
for the group differences between the experimental con-
ditions and also to investigate how variations in temporal 
distance and social distance relatively contributed to the 
group differences in outcome variables within a multivari-
ate context. This would be beyond the scope of multiple 
ANOVAs.

Afterwards, we conducted follow-up ANOVAs for each 
DV and IV, respectively, to further examine the underly-
ing factors contributing to the MANOVA results we had 
obtained. Given that these variables were initially studied 
in univariate contexts in the studies by Pronin and Ross 
(2006) (refer to the original article analysis in supplemen-
tary for more details), we conducted multiple ANOVAs to 
enable better comparison with the original studies and to 
examine the individual effects.

As such, to first investigate whether the total number 
of trait ascriptions (DV1) varied based on temporal dis-
tance (IV1) and social distance (IV2), we conducted a 2 
(self vs. other) × 3 (past vs. present vs. future) between-
subjects ANOVA with total traits as the DV. We also did 
the same for the total number of positive traits (DV2). 
Then, to examine whether social distance (IV2) had 
an impact on trait ascriptions (DV1), we conducted a 
between-subjects ANOVA with social distance (self vs. 
other) as the independent variable and the total number 
of trait ascriptions as the DV. Then, to examine whether 
temporal distance (IV1) influenced trait ascriptions 
(DV1), we conducted another between-subjects ANOVA 
with the total number of trait ascriptions as the DV but 
with temporal distance (past vs. present vs. future) as the 
independent variable.

Finally, to replicate the findings of Studies 1 and 2 of 
Pronin and Ross (2006), we conducted two independent 
t-tests, one comparing past vs. present self trait ascriptions 
(Study 1), and the other comparing present vs. future self 
trait ascriptions (Study 2).

Self-Enhancement Hypothesis
To test the alternative self-enhancement hypothesis 
in Study 3, Pronin and Ross (2006) first conducted 
a dependent t-test comparing negative and positive 
trait ascriptions in the present-self group followed 
by a one-way ANOVA comparing the ratio of posi-
tive-to-total trait ascriptions in the past-, present-, 
and future-self conditions. Following the original 
study, we first conducted a paired samples t-test to 
see whether there are differences in the ratio of posi-
tive trait ascriptions in the present-self group, taken 
as demonstrating a motive to self-enhance. Then, to 
examine whether this ratio varied across different 
temporal differences in the self conditions, we con-
ducted a one-way ANOVA (past vs. present vs. future) 
with the ratio of positive-to-total trait ascriptions as 
the DV. If we found support, we followed with post 
hoc tests in the form of an independent samples 
t-test to further explore the differences.

Extension: Positivity Effect in Trait Attributions About the 
Self

As an extension, we conducted a one-way MANOVA with 
social distance (self vs. friend) as a predictor and total 
negative traits and total positive traits as the dependent 
variables. We did so to investigate whether people would 
ascribe a greater number of positive traits and a lesser 
number of negative traits when making assessments 
about themselves compared to when they were making 
assessments about others. If we found support for the 
model, we would follow with two one-way ANOVA for 
negative traits and positive traits separately.

Results
Replication

We summarized all descriptive statistics of all meas-
ures in Table 4. Statistical tests of the hypotheses are 
plotted in Figure 1 for total trait ascriptions (DV1) and 
Figure 2 for total number of positive trait ascriptions 
(DV2). We summarized a comparison of the findings 
of the current replication and the original findings 
of Studies 1, 2, and 3 from Pronin and Ross (2006) in 
Table 5.

Outlier Detection and Assumptions Checks

Following the pre-registered plan, we first screened 
the data for both multivariate and univariate outliers. 
We included more information regarding the results 
of these assumption checks in Table S20 in the sup-
plementary. Since the tests revealed that the data did 
not meet the assumptions of normality and skewness, 
we conducted the planned tests using robust statistical 
methods as a supplemental analysis in addition to the 
parametric versions to mirror what was originally done 
by Pronin and Ross (2006). We found no indication for 
differences between the results of the parametric and 
the robust tests, and we therefore focused our report-
ing of the results on the parametric tests. The results 
of the robust tests are presented in Table S21 in the 
supplementary.
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Effects of Temporal and Social Distance on Total Trait 
Ascriptions and Positive Trait Ascriptions

To investigate the effects of social and temporal dis-
tance on trait ascriptions, we first conducted a 3 (tem-
poral: past vs. present vs. future) × 2 (social: self vs. 
other) between-subjects MANOVA. Similar to what 
Pronin and Ross (2006) found in their Study 1, we 
found support for multivariate main effects of tempo-
ral distance (F(4, 1742) = 10.65, p < 0.001, f = 0.16, 
95% CI [0.10, 0.20]). Additionally, we found support 
for multivariate main effects of social distance (F (2, 
871) = 18.17, p < 0.001, f = 0.20, 95% CI [0.13, 0.27]), 
and the interaction between temporal distance and 
social distance (F (4, 1742) = 3.89, p = 0.004,  f = 0.09, 

95% CI [0.03, 0.13]) on the number of participants’ 
trait ascriptions. This suggests that participants varied 
in the type of trait ascriptions they made (situational 
vs. dispositional), depending on social and temporal 
distance.

We conducted two additional follow-up 2 × 3 ANOVAs 
on each DV to further tease apart the effect of both 
temporal and social distance on the number of trait 
ascriptions (DV1) and the total number of positive trait 
ascriptions (DV2), and we found support for the effect 
of social distance on both DV1 and DV2 yet failed to 
find support for temporal distance.1 In the follow-up 
analyses presented below, we further explored these 
differences.

Table 4: Descriptive statistics.

IV1: Past M(SD) IV1: Present M(SD) IV1: Future M(SD) Overall M(SD)

Total 
traits

Positive 
traits

Negative 
traits

Total 
traits

Positive 
traits

Negative 
traits

Total 
traits

Positive 
traits

Negative 
traits

Total 
traits

Positive 
traits

Negative 
traits

IV2: 
Self

16.17 
(4.95)

5.03 
(2.62)

3.18 
(2.43)

16.28 
(4.52)

5.64 
(2.70)

2.58 
(2.20)

16.03 
(4.17)

6.86 
(2.43)

1.49 
(1.76)

16.16 
(4.55)

5.84 
(2.69)

2.42 
(2.25)

N = 147 N = 144 N = 147 N = 438

IV2: 
Friend

17.23 
(4.21)

6.68 
(2.54)

2.17 
(2.17)

16.63 
(3.92)

6.74 
(2.51)

1.98 
(2.07)

17.21 
(3.61)

7.20 
(2.39)

1.70 
(1.83)

17.02 
(3.92)

6.87 
(2.48)

1.95 
(2.03)

N = 146 N = 147 N = 147 N = 440

Overall 16.70 
(4.62)

5.85 
(2.71)

2.68 
(2.35)

16.46 
(4.23)

6.20 
(2.65)

2.28 
(2.15)

16.62 
(3.94)

7.03 
(2.41)

1.60 
(1.79)

16.59 
(4.27)

6.36 
(2.64)

2.18 
(2.16)

N = 293 N = 291 N = 294 N = 878

Note: M indicates mean. SD indicates standard deviation. N indicates the sample size for that box. Total traits were calculated by 
averaging the total number of trait ascriptions (choosing one of the two trait descriptors and not choosing the third situational 
descriptor) each participant made in each condition. As discussed in the manipulations section, positive/negative were only in 11 
out of the 22 items. As such, the range of total traits is 0–22, while the range for positive and negative is 0–11 (referring only to 
items 11–22 that had valence).

Figure 1: Plot for the mean number of overall trait ascriptions participants made regarding themselves versus others 
across temporal distance with a possible range of 0–22.
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Social Distance: Self-Other Asymmetry in Total Trait 
Ascriptions

Mirroring Pronin and Ross’s (2006) Study 1, we con-
ducted a follow-up univariate ANOVA to further investi-
gate the effect of social distance on trait ascriptions. We 
found support for the hypothesis that trait ascriptions 
would differ based on social distance, F (1, 876) = 9.02, p 
= 0.003, f = 0.10, 95% CI [0.04, 0.17]. That is, participants 

ascribed a greater number of traits, as opposed to ascrip-
tions to situational variability, when making judgments 
about their friend (M = 17.02, SD = 3.92, N = 440) com-
pared to when they were making judgments about them-
selves (M = 16.16, SD = 4.55, N = 438). Since Cohen’s 
f CI excluded zero but did not include the original ES 
point estimate, we concluded that a signal was detected, 
yet the replication ES for hypothesis 1a was inconsist-

Figure 2: Plot for the mean number of overall negative and positive trait ascriptions in each experimental condition, 
with a possible range of 0–11 (referring only to items 11–22 that had valence).

Table 5: Summary and comparison of findings of the current replication study and those of Pronin and Ross (2006) 
based on the criteria by LeBel et al. (2019).

Study Hypothesis Target effect Original effect size 
(Cohen’s f)

Replication effect size 
(Cohen’s f) 

Interpretation

No. Description

1 1a Actor-observer 
asymmetry in self 
vs. other (friend) 
trait ascriptions

Social distance
(self vs. friend)

0.35, 95%  
CI [0.09, 0.61]

 0.10, 95%  
CI [0.04, 0.17]

Signal
Inconsistent
Smaller

1b Temporal asym-
metry resembles 
actor-observer 
asymmetry

Temporal distance
(past vs. present)

0.43, 95%  
CI [0.17, 0.69]

–0.01, 95%  
C.I. [–0.21, 0.19]

No signal
Inconsistent

2 2 Temporal asym-
metry in trait 
 self-ascriptions

Temporal distance 
(present vs. future)

 0.51, 95%  
CI [0.17, 0.84]

0.03, 95%  
C.I. [–0.20, 0.25]

No signal
Inconsistent

3 3a Self-enhancement 
hypothesis of tem-
poral asymmetry in 
trait self-ascriptions

Ratio of positive-to-
total trait ascriptions
(present self)

0.77, 95%  
CI [0.29, 1.25]

 0.88, 95%  
CI [0.50, 1.26]

Signal
Consistent

3b Ratio of positive-to-
total trait ascriptions
(past vs. present vs. 
future self)

 0.16, 95%  
CI [0.00, 0.36]

0.33, 95%  
CI [0.22, 0.42]

Signal
Inconsistent
Larger

3c Temporal 
 asymmetry

Temporal distance
(past vs. present vs. 
future)

0.54, 95%  
CI [0.27, 0.77]

0.02, 95%  
CI [0.00, 0.06]

No signal 
 Inconsistent 
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ent with the original, as the magnitude of the effect was 
smaller.

Temporal Distance: Temporal Asymmetry in Total Trait 
Ascriptions About the Self 
Then, to further investigate the effect of temporal distance 
on participants’ trait ascriptions, we conducted another 
univariate ANOVA aiming to replicate the findings in 
Pronin and Ross’s (2006) Study 3, followed by independ-
ent t-tests aiming to replicate the findings of their Studies 
1 and 2. Unlike the findings of Study 3, we failed to find 
support for the hypothesis that trait ascriptions would dif-
fer based on temporal distance, F (2, 872) = 0.24, p = 0.791, 
f = 0.02, 95% CI [0.00, 0.06]. Since Cohen’s f CI included 
zero and excluded the original ES point estimate, we con-
cluded that no signal was detected and that the replica-
tion ES for hypothesis 3c is inconsistent with the original.

Inconsistent with the findings of Study 1 from Pronin 
and Ross (2006), we failed to find support for differences 
between the trait ascriptions that participants made of 
their past (M = 16.17, SD = 4.95, N = 147) or present self  
(M = 16.28, SD = 4.52, N = 144), t(287.58) = –0.21, p = 
0.837, f = –0.01, 95% CI [–0.21, 0.19]. Since Cohen’s f CI 
included zero and excludes the original ES point estimate, 
we conclude that no signal was detected and that the 
replication ES for hypothesis 1b is inconsistent with the 
original.

Furthermore, inconsistent with the findings in Pronin 
and Ross’s (2006) Study 2, we failed to find support for 
differences in the trait ascriptions people made between 
their present self (M = 16.63, SD = 3.92, N = 144) and 
future self (M = 17.21, SD = 3.61, N = 147), t(286.01) = 
0.49, p = 0.623, f = 0.03, 95% CI [–0.20, 0.25]. Since 
Cohen’s f CI included zero and excluded the original ES 
point estimate, we concluded that no signal was detected 
and that the replication ES for hypothesis 2 is inconsistent 
with the original ES.

Self-Enhancement Hypothesis: Temporal Asymmetry in Ratio 
of Positive-to-Total Trait Ascriptions

Present Self: Ratio of Positive-to-Total Trait Ascriptions
To test the self-enhancement hypothesis, we first con-
ducted a paired-samples t-test. In accordance with the 
findings from Study 3 in Pronin and Ross (2006), par-
ticipants were more likely to ascribe positive traits (M = 
5.64, SD = 2.70, N = 144) to their present self compared 
to negative traits (M = 2.58, SD = 2.20, N = 144), t(274.72) 
= 10.55, p < 0.001, f = 0.88, 95% CI [0.50, 1.26]. Since 
Cohen’s f CI excluded zero and included the original ES 
point estimate, we concluded that signal was detected and 
that the replication ES for hypothesis 3a was consistent 
with the original.

Temporal Distance and Self: Ratio of Positive-to-Total Trait 
Ascriptions

We then proceeded to investigate whether the ratio of 
positive-to-total trait ascriptions would vary over differ-
ent temporal distances using a one-way ANOVA. In con-
trast to the findings of Study 3 in Pronin and Ross (2006), 
we found that participants attributed a different ratio of 

positive-to-total traits depending on temporal distance, F 
(2, 430) = 22.83, p < 0.001, f = 0.33, 95% CI [0.22, 0.42]. 
More specifically, participants ascribed a greater ratio of 
positive traits in the future-self condition (M = 0.44, SD 
= 0.15, N = 147) compared to the present-self condition 
(M = 0.35, SD = 0.15, N = 144) and past-self condition (M 
= 0.32, SD = 0.17, N = 147). Since Cohen’s f CI excluded 
zero and excluded the original ES point estimate, we 
concluded that the replication ES for hypothesis 3b was 
inconsistent with the original, as the magnitude of the 
effect was larger.

Extension: Self-Other Asymmetry in Positive Trait 
Ascriptions

We ran an extension to examine whether people would 
ascribe more positive traits and fewer negative traits to 
themselves compared to their friends. Since data screen-
ing revealed that the data did not meet the assumptions 
required for parametric tests, we conducted a robust one-
way MANOVA to test this. We found that the number of 
positive and negative trait ascriptions varied depending 
on social distance, F (2, 875) = 34.76, p < 0.001.

Following this, we conducted robust one-way ANOVAs 
to investigate the contribution of each dependent variable 
to the main effects. For the model with positive traits as 
the dependent variable, we found that participants were 
more inclined to ascribe a greater number of positive traits 
to their friends (M = 6.87, SD = 2.48, N = 440) compared 
to themselves (M = 5.84, SD = 2.69, N = 438), F (1, 525.1) 
= 48.86, p < 0.001, 𝜉 = 0.3, 95% CI [0.21, 0.39]. For the 
model with negative traits as the dependent variable, par-
ticipants were more likely to ascribe a greater number of 
negative traits when they were making judgments about 
themselves (M = 2.42, SD = 2.25, N = 438) compared to 
those they made of their friends’ (M = 1.95, SD = 2.03, N = 
440) conditions, F (1, 524.19) = 11.00, p < 0.001, 𝜉 = 0.17, 
95% CI [0.07, 0.26].

In summary, participants surprisingly ascribed a more 
favorable ratio of positive traits compared to negative 
traits to their friends than to themselves.

Comparing Replication to Original Findings

We compared the target article to our replication using the 
LeBel et al. (2019) replication evaluation criteria and sum-
marized our findings in Table 5. Whenever we detected a 
signal in the replication, it was always in the same direc-
tion as in the original. Interestingly, although hypothesis 
3b was not supported in the original study, the present 
replication was able to find support for the hypothesis, 
consistent with the original authors’ reasoning. Detection 
of the effect was possibly due to our replication being bet-
ter powered than the original.

Discussion
We conducted a pre-registered replication of temporal 
asymmetry (Pronin & Ross, 2006) with the twofold aim 
of assessing the replicability of its findings and extending 
the study by investigating the impact of social distance 
on the self-enhancement hypothesis. The evaluation of 
the current replication study was done according to the 
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criteria set by LeBel et al. (2019), and the corresponding 
comparison of the results of the target article and the 
current study is presented in Table 5. We summarized 
information regarding the similarities and differences 
between the original article and the present replication 
in the ‘Original Versus Replication’ section in the supple-
mentary.

Overall, the findings of the current replication were 
inconclusive, as it was mixed in terms of consistency with 
the original findings of Pronin and Ross (2006) regarding 
the effect of social distance, temporal distance, and the 
motive to self-enhance. As will be further discussed, we 
successfully replicated some effects, although we were 
unable to find support for the core hypotheses regard-
ing temporal asymmetry. For the effect of social distance, 
we found that, although smaller in the magnitude of the 
effect, participants were more likely to ascribe disposi-
tional traits, as opposed to situational ascriptions, when 
making assessments about their friends compared to 
themselves. We were unable to replicate the effect of tem-
poral distance, as no signal was detected, and the ES is 
inconsistent with the original. Whereas Studies 1, 2, and 3 
of Pronin and Ross (2006) found that participants attrib-
uted a greater number of dispositional traits to their past 
or future self compared to their present self, the current 
study was not able to detect such a difference. However, we 
were able to find support for the alternate self-enhance-
ment hypothesis, as the ES detected signal and is consist-
ent with the original. Meaning, participants tended to 
attribute a favorable ratio of positive-to-total traits when 
making assessments about themselves in the present. 
Furthermore, whereas the original did not, we found that 
this ratio increased with temporal distance. Participants 
ascribed the greatest number of positive traits when mak-
ing assessments about their future self compared to their 
present and past self, in respective order, possibly reflect-
ing a motive to self-enhance. Although Pronin and Ross 
(2006) hypothesized this in Study 3, they failed to find 
support for it. Meanwhile, the present study did, with an 
ES that detected a signal and was inconsistent and larger 
than the original. These mixed findings will be further 
elaborated in the following paragraphs.

Replication 
Social Distance

Although smaller than the magnitude of the original 
effect, we were able to detect a signal for the effect of 
social distance on trait ascriptions (refer to Table 10 for 
comparison). One reason for the smaller effect may be due 
to the small sample size of the original study (refer to the 
original article analysis in the supplementary). This may 
have resulted in an inflated effect that may not be repre-
sentative of the true effect size (Ioannidis, 2008). This is in 
line with the results of a recent meta-analysis regarding 
actor-observer asymmetry by Malle (2006), who analyzed 
173 published studies on the actor-observer asymmetry 
in attributions and found much smaller effects (d = 0.016 
to d = 0.095) than anticipated. As such, this replication 
contributes to the emerging evidence, which may sug-

gest a need for a re-examination of the strength of the 
effect of social distance on attribution. More specifically, 
despite the ubiquity of this effect in various textbooks and 
research, the strength of this effect may not be as strong 
as would be suggested by the published literature.

Temporal Distance

We were unable to replicate the effect of temporal distance 
on trait ascriptions. We were unable to detect a signal, and 
the effect was considerably weaker than in the original 
(see Table 5). We believe that it is unlikely that the failure 
to replicate this effect resulted from a methodological dif-
ferences and that the findings may suggest that the effect 
of temporal distance may be weaker in reality and possi-
bly applies mainly to valenced traits, suggesting a need to 
reframe the hypotheses for temporal distance.

Although we combined the designs of Studies 1, 2, 
and 3 into a single experimental design for the current 
replication, we argue that this does not interfere with 
the closeness or quality of the replication. Based on our 
analysis and comparison of the three studies (refer to 
the corresponding section in the supplementary under 
‘Comparisons and Deviations’), the designs did not con-
flict with one another when combined, mostly due to the 
methodological similarity and between-subjects design. 
Otherwise, the method of the present replication is very 
close to the original, as we used the same list of traits as 
the experimental stimuli and conducted the experiment 
using a web-based questionnaire. Furthermore, although 
combining the studies into one may cause concerns in 
regard to effect size and power, we addressed this through 
using the safeguard power analysis method (Perugini, 
Gallucci, & Costantini, 2014), ensuring that the samples 
for the tests for each of the hypotheses was sufficiently 
powered.

Hence, given that the effect of social distance demon-
strated in a meta-analysis (Malle, 2006) was smaller than 
initially thought and the similarity between the processes 
by which social distance and temporal distance are theo-
rized to affect trait judgements via construals, it is pos-
sible that the effect of temporal distance is also not as 
strong as would be suggested by the published literature. 
Additionally, the findings of the present study suggest 
that temporal distance does affect trait ascriptions, but 
only for valenced traits. Nonetheless, future studies or 
replications will be required to confirm our findings and 
obtain a more precise estimate of the observed effects for 
this phenomenon.

Self-Enhancement Hypothesis
Similar to the original, we found that participants ascribed 
a greater ratio of positive-to-total traits to themselves. In 
contrast to the original, we found that this ratio increased 
with temporal distance (refer to Table 10 for comparison). 
That is, participants seemed to demonstrate a self-serving 
bias to see themselves as improving over time and devel-
oping in increasingly positive ways. Malle (2006) found 
that the actor-observer asymmetry only emerged for 
negative events, whereas the opposite occurred for posi-
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tive events. However, controlling for valence, this differ-
ence disappeared. Thus, this may be taken to indicate that 
the support for an actor-observer asymmetry in attribu-
tions may not be as robust as initially thought and that 
the documented actor-observer effects in the existing 
literature may result not from a person-situation distinc-
tion but rather from a self-serving bias, or perhaps a differ-
ent explanation altogether. Our findings must be further 
tested and confirmed by future studies which can investi-
gate how variations in valence, scenarios, or trait descrip-
tions can influence the actor-observer effect.

Extension

We ran an extension examining the difference in posi-
tive versus negative trait attributions between self and 
other attributions, hypothesizing that participants would 
ascribe a greater ratio of positive traits when making 
assessments about themselves compared to their friends 
out of a motive to self-enhance and see themselves in a 
positive light. This was based on prior studies which found 
that people tend to attribute more positive traits during 
self-appraisal as opposed to other-appraisal out of a moti-
vation to enhance self-worth (e.g., Brown, 1986; Steele, 
Spencer, & Lynch, 1993). Surprisingly, the results of the 
current investigation suggest that the opposite may be 
true. That is, people were more likely to ascribe positive 
traits when making judgments about their friends com-
pared to when they were assessing themselves.

One possible reason for this unexpected finding is that 
we had participants make judgments of a close friend who 
they have known for five years, rather than an acquaint-
ance or stranger. Many of the studies regarding the actor-
observer asymmetry have been done in the context of 
non-intimate relationships (e.g., making judgments about 
new acquaintances or strangers) rather than on intimate 
relationships (making judgments of parents or child, close 
friends, or romantic partners) (Malle, 2006). In this regard, 
Jones and Nisbett (1971) postulated that relational inti-
macy functioned as a moderator of actor-observer differ-
ences, wherein people making judgments about others 
with whom they are in an intimate relationship with 
would demonstrate a less salient difference compared to 
strangers or acquaintances who they do not know well. As 
such, future studies can investigate how this effect may 
vary as a function of relational intimacy: for example, 
whether participants are asked to make judgments about 
new acquaintances or strangers instead of close friends.

Implications, Limitations, and Directions for Future 

Research

Constraints on Generality (COG)
Participants

Since exclusively American participants were recruited 
using MTurk, there may be concerns regarding the demo-
graphic representativeness of the current sample. This has 
been raised in previous investigations using such samples 
(e.g., Walters, Christakis, & Wright, 2018, Huff & Tingley, 
2015). As such, this may limit the generalizability of the 
present findings to other populations without these char-

acteristics, and it is uncertain how these findings would 
apply to non-WEIRD samples (Western, educated, indus-
trialized, rich, democratic; Henrich, Heine, & Norenzayan, 
2010) which were not accounted for in the present sam-
ple. This is an important limitation, as prior studies (e.g., 
Choi, Nisbett, & Norenzayan, 1999) have found that the 
tendency towards dispositional and situational attribu-
tions of self versus others vary cross-culturally. More spe-
cifically, they found that East Asians tend to demonstrate 
less correspondence bias than Western samples due to the 
importance placed on situational context on behaviors 
in Asian thinking. As such, it is noted that our ability to 
generalize is limited, and it is recommended that future 
research explore these potential cross-cultural differences 
with greater specificity.

Materials/Stimuli
Following Pronin and Ross (2006), we used a list of 
descriptive trait pairs as the experimental stimuli. Since 
this was a limited number of traits, it is possible that using 
a list with a different variety or category of traits may lead 
to different results, especially because Malle (2006) found 
that the type of traits (e.g., external, internal, positive, 
negative) influenced the magnitude of the actor-observer 
asymmetry in trait judgments. For example, Malle (2006) 
found that participants showed stronger actor-observer 
asymmetry in judgment of intimates for external attribu-
tions but not internal attributions. For this reason, stud-
ies must be careful to include manipulation checks which 
capture the type of traits used as experimental material.

Procedures

Malle (2006) has shown that research design (between-
subject vs. within-subject) had an effect on the difference 
in trait attributions for self versus others. Differences in 
judgments of self compared to others only emerged in 
between-subject designs but not within-subject designs. 
Since the present study used a between-subject design, it 
is possible that the observed effects may not occur in a 
within-subjects design.

Constraints on Theory Generalizability
We observed an effect for social distance and self-enhance-
ment but not for temporal distance, and we concluded 
mixed support for the findings in the original article. 
Given the link suggested between the phenomena and 
these experimental designs and findings, we interpreted 
this to be in support of the phenomena in this specific 
context and methodology. We note that our ability to gen-
eralize from these findings to other contexts and meth-
odology is limited and implications for theory need to be 
further elaborated and tested.

Conclusion
Our findings were inconclusive, with mixed results 
regarding the replicability of Pronin and Ross (2006). 
We were able to successfully replicate the effects of 
social distance and self-enhancement on trait attribu-
tions. However, we were unable to replicate the central 
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hypothesis regarding the effect of temporal distance on 
trait ascriptions in the present replication, suggesting 
the need for more replications to test our findings and 
obtain a more precise estimate regarding the effect of 
this phenomenon.

Note
 1 For the model with total trait ascriptions as the DV, 

we found support for social distance predicting differ-
ences in trait ascriptions, F (1, 872) = 9.02, p = 0.003, f 
= 0.10, 95% CI [0.05, 0.16], but not temporal distance, 
F (2, 872) = 0.24, p = 0.791, f = 0.02, 95% CI [0.00, 
0.06]. Participants ascribed more traits to their friends 
than themselves, p = 0.003. As for the model with the 
total number of positive trait ascriptions as the DV, we 
found that participants’ likelihood of ascribing posi-
tive traits varied based on both temporal distance, F (2, 
872) = 16.88, p < 0.001, f = 0.20, 95% CI [0.14, 0.25], 
and social distance, F (1, 872) = 36.20, p = 0.003, f 
= 0.20, 95% CI [0.15, 0.26]. Post hoc comparisons 
showed differences in the number of positive traits in 
the future versus past conditions, p < 0.001 as well as 
in the future versus present conditions, p < 0.001, but 
with no support for the present versus past conditions, 
p = 0.225.
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Table S1 

Overview of studies 1-3 from Pronin & Ross (2006) 

Study 
Independent variable 

(IV) 
Dependent variable (DV) Experimental Design 

1 

  

IV1: Temporal distance  

(past vs present)  

DV1: Attributional style  

(actor-like vs observer-like) 

 

2 (social distance) x 2 

(temporal distance) 

between-subject design IV2: Social distance  

(self vs friend) 

2 
IV1: Temporal distance  

(present vs future) 

DV1: Attributional style  

(actor-like vs observer-like) 
between-subject design 

3 

IV1: Temporal distance 

 (past vs present vs 

future) 

 

DV1: Attributional style  

(actor-like vs observer-like) 
between-subject design 

DV2: Attribution of 

positive and negative traits 
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B.) Independent variables  

In study 1, each participant was randomly assigned to one of four conditions, 

wherein they were asked to provide assessments about either : 1.) themselves in the past, 

2.) themselves in the present, 3.) their friend in the past, or 4.) their friend in the present on 

a set of 11 scales measuring actor-observer differences in trait attributions. Please see table 

S2 for details of each condition in study 1, and table S3 to view the scales.  

It should be noted that two samples were involved in study 1. First, a larger sample 

of undergraduate students and second, a smaller sample of university staff. The university 

staff responded to the same scales (DV), but were only asked to provide assessments of 

themselves either in the present or 10 years ago. This was done to generalize the results 

beyond college-aged individuals (see table S10, description of results from university staff 

sample). 

In study 2, participants followed the same procedure and responded using the same 

measure as study 1, but were randomly assigned to one of two conditions (instead of four in 

study 1) and asked to provide assessments of either: 1.) themselves in the present ( “5 years 

ago”) or 2.) themselves in the future (“5 years from now”). 

 In study 3, participants were randomly assigned to one of three conditions and asked 

to provide assessments of themselves in either : 1.) the past (“5 years ago”), 2.) the present, 

or 3.) the future (“5 years from now”) on a modified version of the 11 scales used in studies 

1 and 2. 

 

Table S2 

Experimental manipulation of independent variables in study 1 of Pronin & Ross (2006) 

IV2: Social 

distance (self vs 

friend) 

IV1: Temporal distance (past vs present) 

IV1: Past (between) IV1: Present (between) 

IV2: Self 

(between) 

1.) Past-Self Condition 

Manipulation : participants asked to provide 

assessments about themselves “5 years ago” 

2.) Present-Self Condition 

Manipulation : participants asked to 

provide assessments about themselves 

in the present 

IV2 : Friend 

(between) 

 

3.) Past-Friend Condition 

Manipulation : participants asked to provide 

assessments about a friend “5 years ago” who 

4.) Present-Friend Condition 

Manipulation : participants asked to 

provide assessments about a friend in 
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they had been friends with for five years, and 

who they were still friends with. 

the present who they have been 

friends with for five years. 

C.) Dependent variables 

Please see table S4 for an overview of the dependent variables across the three 

studies, including how they were measured. 

DV1: Attributional style (AS). For studies 1 and 2, AS was assessed on 11 scales 

(Nisbett et al., 1973) measuring actor-observer differences in trait ascriptions (see table S3). 

Each scale contained three possible options: two opposing traits (e.g. serious-carefree) and 

a third option (variable/ depends on the situation). For each scale, participants had to 

choose one of the three options which best describes, depending on the condition they 

were assigned to, themselves/their friend in the past/present/future. Each participant’s 

responses were then converted into a single score representing the total number of trait 

ascriptions they made (number of times participant chooses either trait options), as 

opposed to attribution to situational variability (number of times participant chooses 

variable/depends on the situation). Figure S1 displays screenshots from Nisbett et al. (1973) 

describing the original scales, which were later adapted by Pronin & Ross (2006) for their 

study. 

DV2: Attribution of positive and negative traits (APN).  In study 3, both AS and APN 

was assessed on a modified version of the 11 scales used in studies 1 and 2, wherein the 

pairs of traits for each scale was changed slightly so that one was obviously positive (P) 

while the other was obviously negative (N) (e.g. serious-carefree became uptight (N)–

easygoing (P)). Participants’ scores were summarized into two scores, one measuring the 

total number of trait attributions they made (measures AS), and another measuring the 

total number of positive trait attributions they made (measures APN). 
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Figure S1. The original scales from Nisbett et al. (1973, p.161) along with its instructions. 
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Table S3 

Overview of dependent measures used in studies 1-3 of Pronin & Ross (2006) 

Study  Dependent variable (DV) Specific Measure 

1 

DV1: Attributional style 

(observer-like vs actor-like) 

Specific DV item: number of 

trait ascriptions made 

(compared to attributions to 

situational variability). 

● Actor-like : less trait 

ascriptions 

● Observer-like : more 

trait ascriptions 

Scale: adapted from 11 scales measuring observer-actor 

difference in trait ascriptions from Nisbett et al. (1973) 

● serious– carefree—variable/depends on the situation  

● subjective–analytic—variable/depends on the situation  

● energetic–relaxed—variable/depends on the situation  

● unassuming–self-asserting—variable/depends on the 

situation  

● lenient–firm—variable/depends on the situation  

● intense– calm—variable/depends on the situation  

● quiet–talkative—variable/depends on the situation  

● introverted– extroverted—variable/depends on the 

situation  

● steady–flexible—variable/depends on the situation  

● cautious– bold—variable/depends on the situation  

● cooperative– competitive —variable/depends on the 

situation 

2 

3 

DV1: Attributional style 

(observer-like vs actor-like) 

Specific DV item: same as with 

studies 1 and 2 

Scale: modified from 11 scales measuring observer-actor 

difference in trait ascriptions from Nisbett et al. (1973) 

● uptight (N)–easygoing (P)–variable/depends on the 

situation 

●  fickle (N)– reasonable (P)–variable/depends on the 

situation 

●  energetic (P)–lazy (N)–variable/depends on the situation 

●  shy (N)–self-assured (P)–variable/depends on the 

situation 

●  passive (N)–decisive (P)–variable/depends on the 

situation 

●  frenzied (N)–cool-headed (P)–variable/depends on the 

situation 

●  concise (P)–wordy (N)–variable/depends on the situation 

●  reclusive (N)–sociable (P)–variable/depends on the 

situation 

●  stubborn (N)–adaptable (P)–variable/depends on the 

situation 

●  timid (N)–brave (P)–variable/depends on the situation 

DV2: Attribution of positive 

vs negative traits (self 

enhancement hypothesis) 

Specific DV item: ratio of the 

number of positive traits 

(denoted by “(P)”, as opposed 

to “(N)” for negative traits) to 

total traits selected. 
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●  helpful (P)–selfish (N)–variable/depends on the situation 

 

Table S4 

Screenshots of the method and procedure sections of each of the three studies. 

Study Method and procedure as described in Pronin & Ross (2006) Page no. 

1 

 

 

p.199 

2 

 

p.200 

3 

 

p.201 
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II.) Original Article Hypotheses and Corresponding Findings 

Table S5 

Pronin and Ross (2006): Summary of hypotheses in Studies 1-3 

Study Hypothesis Description of hypothesis 

1 Hypothesis 1a 

Actor-observer asymmetry in self- vs other (friend) trait ascriptions: 
people make more trait ascriptions, as opposed to ascriptions to 
situational variability, when making assessments about other people 
compared to when they are making assessments about themselves. 

 Hypothesis 1b 

Temporal asymmetry resembles actor-observer asymmetry: trait 
attributions of one’s past self resembles those made about other 
people more so than attributions made of one’s present self. Meaning, 
people ascribe more traits, as opposed to ascriptions to situational 
variability, to their past-self and to other people compared to their 
present-self. 

2 Hypothesis 2 
Temporal asymmetry in trait self-ascriptions: people make more trait 
ascriptions, and less ascriptions to situational variability, to their 
future selves compared to their present selves. 

3 Hypothesis 3a 
Self-enhancement hypothesis of present self trait ascriptions: people 
ascribe more positive traits than negative traits to their present self. 

 Hypothesis 3b 

Self-enhancement hypothesis of temporal asymmetry in trait self-
ascriptions: people ascribe more negative traits to their past-self, less 
trait attributions and more ascriptions to situational variability for 
their present-self, and more positive traits to their future-self. 

 Hypothesis 3c 
Temporal asymmetry: people ascribe more traits, regardless of 
whether they are negative or positive, to their past and future selves 
compared to their present-selves. 
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III.) Combining replication of Studies 1-3 into single data collection (random order) 

Following our detailed analysis of Studies 1-3 (as presented in sections I-II), we 

decided to combine the designs of the three studies into a single data collection with 

randomization of the order of the combined studies (from now on referred to as "combined 

design"). 

This design allows for a direct replication of the three studies with important 

benefits compared to three separate replications. First, if one replication were to succeed 

whereas another would fail it would address any possible questions regarding the sample, 

especially regarding concerns of attentiveness and data quality, as the successful replication 

would clearly demonstrate that some effects are replicable with this sample. Second, the 

combined designed allows to address potential issues and allow us to test additional factors 

that would only be possible in a combined design, examining interactions and potential 

interplay between the studies.  

In the following, we detail on our choice of how to integrate the different studies 

into a unified design while minimizing possible issues: 

The combination of the different items in the dependent variables (DVs) of different 

studies into in a single DV question displaying items in randomized order builds on the 

original designs and allows stronger testing. We made sure to randomize the presentation 

of the adjective pairs. The DV was a combination of two sets of scales that were very similar 

in nature - both consisted of a list of adjectives used to describe an individual’s personality. 

The main difference between them was that the pairs of adjectives in the second set of 

scales were oppositely valenced while the first set of scales were not, and so including them 

in a single randomized set actually ensures that participants are not blindly repeating 

answers. This also addresses concerns regarding order effects, allowing for testing of 

potential issues. 

We combined the IVs from the different studies, given the between-subjects design 

where each participant was randomly allocated to only one of the six conditions, each 

participant did not experience the study any differently than those who completed the 

original studies other than having to rate a set of 22 scales instead of 11 scales (see point 

above regarding DVs).  

As for the statistical approach, we followed and reproduced the data analysis 

method of the original studies as closely as possible. Although we added several tests 

(checks for outliers and assumption tests, non-parametric tests, the MANOVAs), this was 

done in addition to the original tests for the purposes of ensuring robustness. Moreover, 

when evaluating the replication results, we did so by using the results reproducing the 

original statistical methods that Pronin and Ross (2006) employed. 

As such, we summarize these deviations as minor adjustments that should not have 

any major implications on the replication success and with important added benefits 
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Table S6 

Pronin and Ross (2006): Summary of findings in Studies 1-3 

 
Study 

 
Factors 

 
Effect  

95% Confidence Interval 

Lower Upper 

1  
 

Temporal Distance x Social Distance 
(past-self vs present-self vs past-friend vs present-
friend) 

0.39 0.18 0.56 

 
Social Distance 
(self vs friend) 

 0.35 0.09  0.61 

 
Temporal Distance 
(past vs present) 

0.32 0.00 0.62 

2 
 
Temporal Distance 
(present vs future) 

0.51 0.17 0.84 

3 

 
Temporal Distance 
(past vs present vs future) 

 0.46 0.16 0.75 

 
Temporal Distance 
(present vs future) 

 0.54 0.27 0.77 

 
Temporal Distance 
(past vs present) 

0.59 0.28 0.89 

 
Attribution of Positive vs Negative Traits 
(past vs present vs future) 

0.16 0.00 0.36 

 
Attribution of Positive vs Negative Traits 
(positive vs negative) 

0.77 0.29 1.25 

Note. Effect = Cohen's f. The effect sizes presented were calculated based on the reported 
test statistics from the original article. Please refer to the section on “effect size 
calculations” in the supplementary for more details regarding those calculations. 
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IV. ) Original Article Results 

 

A.) Sample size before and after exclusions 

No exclusions were reported by the authors in studies 1-3. 

● Study 1:  N = 170 (two samples: 123 undergraduate students and 47 university staff) 

● Study 2: N = 40 

● Study 3: N = 75 

B.) Included sample description  

Please refer to table S7 for details about the sample demographics for studies 1-3, 

and table S8 for the sample description included in the original article. 

 

Table S7 

 

Sample descriptions of studies 1-3 of Pronin & Ross (2006) 

 

Descriptor 

Study 1  

Study 2 

 

Study 3 
Undergraduate sample University staff sample 

Age* 19 44 not reported not reported 

Gender 
66% female, 34% 

male 

65 females, 3 

males 

64% female, 36% 

male 

39 females, 35 

males, 1 not 

reported 

Location 
Online. Participants responded to an email recruitment and completed a 

web-based questionnaire. 

Sample 

type 

Undergraduate 

university 

students taking a 

psychology 

course 

University 

academic staff  

Undergraduate 

university 

students taking a 

psychology 

course 

Undergraduate 

university 

students  

*Note: median age is reported, mean and standard deviation was not reported in the original article. 
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Table S8 

 

Participants of studies 1-3 of Pronin & Ross (2006) as described in the original article. 

Study Participants as described in Pronin & Ross (2006) Page no. 

1 

 

 

p.199 

2 

 

 

p.200 

3 

 

p.201 
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C.) Descriptive Statistics 

Please refer to table S9 for an overview of the descriptive statistics of studies 1-3, 

table 8 for the bar charts visualizing the descriptive statistics taken from the original article, 

and table S10 to see the results as described in the original article by Pronin & Ross (2006). 

Number of participants. Since design is between-subjects and randomized, it is 

assumed that participants are equally divided among the conditions. Since the samples are 

odd-numbered and conditions are even, one condition will have an extra participant at 

random. 

● Study 1: 

○  student sample : 123/4 conditions = 30 participants per condition 

○  staff sample : 47/2 conditions = 23 participants per condition  

● Study 2: 

○ 40/2 conditions = 20 participants per condition 

● Study 3: 

○ 75/2 conditions = 37  participants per condition 
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Table S9 

Descriptive statistics of studies 1-3 of Pronin & Ross (2006) 

 
 

Study 

 
 

Condition 

 
DV1: No. of trait attributions  

DV2: No. of positive 
trait attributions University staff sample 

(Study 1) 
Undergraduate sample 

1 

Past-self M = 8.61 M = 8.75 - 

Present-self M = 6.92 M = 6.61 - 

Past-friend - * - 

Present-friend - M = 8.32 - 

2 

Present-self - M = 5.64 - 

Future-self - M  = 8.17 - 

3 

Past-self - M = 8.92 
M = 6.05** 

(55% positive) 

Present-self - M  = 6.20 
M = 6.60** 

(60% positive) 

Future-self - M  = 8.40 
M = 6.27** 

(57% positive) 

*Note : mean of past-friend condition is not reported in text but is displayed in the bar 

graph in table S8.  

**Means of DV2 were calculated by multiplying the mean percentage of positive traits 

attributed by 11.  
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Table S10 

Screenshots of bar charts of descriptive statistics taken from the original article  

Study 1 Study 2 

(Source : p.199) (Source : p.200) 

Study 3 

 
 
 

 
 
 
 
 

(Source : p.201) 
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D.) Statistical test results 

 Please refer to table S11 to see the statistical test results for studies 1-3, and table 

S12 for screenshots of the results section of studies 1-3 from the original article. The below 

tests were analyzed by the original authors using between-subjects ANOVAs, and an 

additional independent t-test for study 3. 

 

Table S11 

Reported test statistics across studies 1-3 of Pronin & Ross (2006) 

Study Conditions Target effect df 
F-statistic/ 
t-statistic 

p 

1 

student sample: All 
conditions 

Psychological distance 
(temporal vs social) 

3 F = 6.23 .0006 

student sample: past-self 
vs present-self 

Temporal distance (past vs 
present) 

1 F = 11.63 .001 

student sample : 
present-self vs present-

friend 

Social distance 
(self vs friend) 

1 F = 7.42 .008 

 
staff sample : past-self vs 

present-self 
Temporal distance (past vs 

present) 
1 F = 4.74 .03 

2 
present-self vs future-

self 
Temporal distance 
(present vs future) 

1 F = 9.97 .003 

3 

All conditions 
Temporal distance 

(past vs present vs future) 
2 F = 10.55 < .0001 

present-self vs future-
self 

Temporal distance 
(present vs future) 

1 F = 10.37 .002 

past-self vs present-self 
Temporal distance  
(past vs present) 

1 F = 16.82 .0002 

past-self vs future-self 
Temporal distance  

(past vs future) 

exact statistics not provided: 

“Past and future attributions did not 

differ from each other, F < 1.” (p. 201) 

All conditions Attribution of positive vs 
negative traits (past vs 

present vs future) 
 

Attribution of positive vs 
negative traits 

(positive vs negative) 

2 F = 0.97 ns 

 
 

present-self 

73 t = 3.30 .0002 
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Table S12 

 

Results of studies 1-3 of Pronin & Ross (2006) as described in the original article.  

Study Results as described in Pronin & Ross (2006) Page no. 

1 

 
 

p.199 

2 

 
 

p.200 

3 

 

 

p.201 
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V.) Effect size calculations of the original study effects 

Effect sizes were calculated in R studio (R Core Team, 2013) using the F_to_f() and 

t_to_f() functions from the effectsize package (Ben-Shachar, Makowski & Lüdecke, 2020) 

based on the test statistics reported in the original article. Table S13 displays : 1.) the 

reported test statistics used to calculate effect sizes, 2.) the R code used to calculate each 

effect size and 95% C.I., and  3.) the corresponding calculated effect sizes and 95% C.I . 

Please refer to the OSF to find the original R-script (filename: Effect size and power 

analysis.Rmd). 

Table S13 

Calculation and findings of original study effects 

Study Target effect 
Reported test 

statistic 
R- code used 

Calculated effect sizes 
and 95% CI 

1 

Student sample: Psychological 
distance 

(temporal vs social) 

F (3, 120) = 6.23 
F_to_f(f=6.23, df=3, 

df_error=120, ci = 0.95) 

Cohen’s f = 0.39, 95% 

C.I. [0.18, 0.56] 

Student sample: Temporal 
distance 

 (past vs present) 

F (1, 62) = 11.63 
F_to_f(f=11.63, df=1, 

df_error=62, ci = 0.95) 

Cohen’s f  = 0.43, 95% 

C.I. [0.17, 0.69] 

Staff sample: Temporal distance 
 (past vs present) 

F (1, 46) = 4.74 
F_to_f(f=4.74, df=1, df_error=46, 

ci = 0.95) 

 Cohen’s f = 0.32, 95% 

C.I. [0.00, 0.62] 

Student sample: Social distance 
(self vs friend) 

F (1, 61)= 7.42 
F_to_f(f=7.42, df=1, df_error=61, 

ci = 0.95) 

Cohen’s f = 0.35, 95% 

C.I. [0.09, 0.61] 

2 
Temporal distance 
(present vs future) 

F (1, 39) = 9.97 
F_to_f(f=9.97, df=1, df_error=39, 

ci = 0.95) 

Cohen’s f = 0.51, 95% 

C.I. [0.17, 0.84] 

3 

Temporal distance 
(past vs present vs future) 

F (2, 73) = 10.55 
F_to_f(f=10.55, df=2, 

df_error=73, ci = 0.95) 

 Cohen’s f = 0.54, 95% 

C.I.  [0.27, 0.77] 

Temporal distance 
(present vs future) 

F (1, 49) = 10.37 
F_to_f(f=10.37, df=1, 

df_error=49, ci = 0.95) 

 Cohen’s f =  0.46, 95% 

C.I. [0.16, 0.75] 

Temporal distance  
(past vs present) 

F (1, 49) = 16.82 
F_to_f(f=16.82, df=1, 

df_error=49, ci = 0.95) 

  Cohen’s f = 0.59, 95% 

C.I. [0.28, 0.89] 

Attribution of positive vs negative 
traits (past vs present vs future) 

 
Attribution of positive vs negative 

traits (positive vs negative) 

F (2, 73) = 0.97 
F_to_f(f=0.97, df=2, df_error=73, 

ci = 0.95) 

 Cohen’s f = 0.16, 95% 

C.I. [0.00, 0.36] 

t (73) = 3.30 
t_to_d(t=3.30, df_error=73, ci = 

0.95) 

  Cohen’s d = 0.77, 
95% C.I.  [0.29, 1.25] 
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VI.) Power analysis of original study effect to assess required sample for replication 

 We concluded that the minimum required sample size for a power of 0.95 and alpha 

of 0.05 is 362 participants. Table S12 displays the test statistics, effect sizes, and R-code 

used to conduct the power analyses and calculate the required sample size for the current 

study. 

We calculated the 60% C.I. using the F_to_f() function mentioned in the previous 

section with the confidence interval set to 0.60 instead of 0.95, and then we conducted our 

power analysis using the pwr.anova.test() function from the pwr package (Champely et al., 

2018) in R (R Core Team, 2013). Please refer to the OSF to find the original R-script 

(filename: Effect size and power analysis.Rmd). 

 

Table S14 

Calculating lower-bound effect size and power analysis based on smallest calculated effect 

sizes from table 11 

Study 
Target 
effect 

Reported 
test 

statistic 

R-code used 
(60% C.I. effect 

size) 

Calculated 
60% 

Confidenc
e Interval 

R-code used 
(power analysis)  

Required 
sample 

size 
(per 

group) 

Total 
required 
sample 

size 

1 

Staff 
sample: 

Temporal 
distance 
 (past vs 
present) 

F (1, 46) = 

4.74 

F_to_f(f=4.74, 

df=1, df_error = 

46, ci = 0.60) 

0.19, 0.45 

pwr.anova.test(k = 2, n = 

NULL, f =  0.19, sig.level = 

0.05, power = 0.95) 

181 
181*2= 

362 

2 

Temporal 
distance 
(present 

vs future) 

F (1, 39) = 

9.97 

F_to_f(f=9.97, 

df=1, df_error = 

39, ci = 0.60) 

0.36, 0.65 

pwr.anova.test(k = 2, n = 

NULL, f =  0.36, sig.level = 

0.05, power = 0.95) 

51 
51*2= 

102 

3 

Temporal 
distance 
(present 

vs future) 

F (1, 49) = 

10.37 

F_to_f(f=10.37, 

df=1, df_error = 

49, ci = 0.60) 

0.33, 0.58 

pwr.anova.test(k = 3, n = 

NULL, f =  0.16, sig.level = 

0.05, power = 0.99) 

61 
61*2= 

122 

* Note: sample size rounded to the nearest whole number 
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VII.) Sensitivity analysis 

We used the pwr.t.test() from the pwr package in R to conduct post-hoc sensitivity 

analysis. Setting n as 291, the replication for Study 1 was sensitive to detect an effect of d = 

0.39 with 95% power and effect of 0.29 with 80% power (one-sided). 

> # for 95% 
> (estimate <- pwr.t.test(n = 145, 
+                         sig.level = 0.05, 
+                         power = 0.95, 
+                         type = "two.sample", 
+                         alternative = "greater")) 
     Two-sample t test power calculation  
              n = 145 
              d = 0.3872707 
      sig.level = 0.05 
          power = 0.95 
    alternative = greater 
NOTE: n is number in *each* group 
> # for 80% 
> (estimate <- pwr.t.test(n = 145, 
+                         sig.level = 0.05, 
+                         power = 0.80, 
+                         type = "two.sample", 
+                         alternative = "greater")) 
     Two-sample t test power calculation  
              n = 145 
              d = 0.2927114 
      sig.level = 0.05 
          power = 0.8 
    alternative = greater 
NOTE: n is number in *each* group  
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Materials and scales used in the replication + extension experiment 

Procedure 

 Participants were recruited through the Amazon MTurk platform and were asked to 

complete a Qualtrics survey in exchange for a small monetary compensation. The procedure 

of the survey and the differences in instructions between conditions is presented in Table 

S15. 

Instructions and experimental material 

Please refer to the OSF to find the original Qualtrics used in the present study. Table 

14 presents a summary of the survey flow, along with the instructions given to the 

participants in each experimental condition. Please refer to table S17 to view the set of 

scales participants had to complete in all experimental conditions. 
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Table of design : 2 (temporal distance) x 2 (social distance) between-subjects 

experimental design 

Table S15 

Table of design of the current replication and extension 

 

Psychological Distance 

IV1: Temporal distance 

(past vs present vs 

future)  

IV2: Social distance (self 

vs friend)  

Manipulation example:  

In this part of the study, you will be asked to provide assessments about [insert IV2 

manipulation]’s personality on a set of 22 scales. Each scale consists of three descriptors 

(e.g. serious, carefree, variable/depends on the situation), and you will be asked to 

choose one of the three which you think best described [IV2 manipulation] [insert IV1 

manipulation] 

 
IV1: Past (between) 

[five years ago.] 

IV1 : Present (between) 

[right now.] 

IV2: Future (between) 

[five years from now.] 

IV2: Self (between) 

[yourself ] 

DV1: Attributional style (actor-

like : trait ascriptions vs 

observer-like : ascriptions to 

situational variability) 

Specific DV item: the number of 

trait ascriptions (e.g. serious, 

subjective) made (instead of 

ascribing to situational 

variability - choosing 

“variable/depends on the 

situation”). 

 

Set of 22 scales : adapted from Nisbett et al. (1973) 

1. serious– carefree—variable/depends on the situation  

2. subjective–analytic—variable/depends on the situation  

3. energetic–relaxed—variable/depends on the situation  

4. unassuming–self-asserting—variable/depends on the 

situation  

5. lenient–firm—variable/depends on the situation  

6. intense– calm—variable/depends on the situation  

7. quiet–talkative—variable/depends on the situation  

8. introverted– extroverted—variable/depends on the 

situation  

9. steady–flexible—variable/depends on the situation  

10. cautious– bold—variable/depends on the situation  

11. cooperative– competitive —variable/depends on the 

situation 

12. uptight (N)–easygoing (P)–variable/depends on the 

situation 

13.  fickle (N)– reasonable (P)–variable/depends on the 

situation 

14.  energetic (P)–lazy (N)–variable/depends on the situation 

15.  shy (N)–self-assured (P)–variable/depends on the 

situation 

16.  passive (N)–decisive (P)–variable/depends on the 

situation 

17.  frenzied (N)–cool-headed (P)–variable/depends on the 

situation 

18.  concise (P)–wordy (N)–variable/depends on the situation 

19.  reclusive (N)–sociable (P)–variable/depends on the 

situation 

20.  stubborn (N)–adaptable (P)–variable/depends on the 

situation 

21.  timid (N)–brave (P)–variable/depends on the situation 

22.  helpful (P)–selfish (N)–variable/depends on the situation 

IV2 : Friend (between) 

[the initials of a friend 

that you have known for 

at least five years] 

DV2: Attribution of positive 

and negative traits 

Specific DV item: the number of 

positive traits (denoted by 

“(P)”, as opposed to “(N)” for 

negative traits) to total traits 

selected. 
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Table S16 

Summary of Qualtrics survey 

Step Survey Flow 

1.) 

Consent form : Participants read the consent form which explained the purpose of the study, procedure, potential risks, potential 

benefits, compensation, confidentiality, participation, and withdrawal, and how to get in touch  if they have questions or 

concerns. 

2.) 
Survey introduction : Participants read the outline of the overall study, explaining its content and length, along with some 

verifications to ensure that they are paying attention.  

3.) 

Specific condition instructions and comprehension checks: Participants are randomly assigned to one of the 6 possible 

experimental conditions. Prior to seeing the manipulation, they viewed the instructions for the specific condition they have been 

assigned to, and then were asked to answer comprehension checks that assessed whether they knew who they were supposed to 

rate (IV2) and at what time point (IV1). 

4.) 

Part 1 : Replication of studies 1-3 from Pronin & Ross (2006) 

Please reference table 15 to see the DV measure used in all conditions. 

IV1: Temporal 

Distance 

IV2: Social 

Distance 

 

IV1: Past 

 

IV1: Present 

 

IV1: Future 

 

IV2: Self 

Exp .Condition 1 (Past-Self) 

Participants were asked  to give 

assessments about themselves 5 

years ago on a set of 22 scales. 

Exp. Condition 2 

(Present-Self) 

Participants were asked  to give 

assessments about themselves right 

now on a set of 22 scales. 

Exp. Condition 3 

(Future-Self) 

Participants were asked  to 

give assessments about 

themselves five years from 

now on a set of 22 scales. 

 

IV2: Friend 

Exp .Condition 4 

(Past-Friend) 

Participants were asked to think of a 

friend they have known for five 

years, five years ago, whom they are 

still friends with, and write their 

initials in a text box. This was piped 

to the next instruction, which asked 

them to give assessments about this 

Exp .Condition 5 

(Present-Friend) 

Participants were asked to think of a 

friend they have known for five 

years, and write their initials in a text 

box. This was piped to the next 

instruction, which asked them to 

give assessments about this friend 

right now on a set of 22 scales. 

Exp .Condition 6 

(Future-Friend) 

Participants were asked to 

think of a friend they have 

known for five years, and write 

their initials in a text box. This 

was piped to the next 

instruction, which asked them 

to give assessments about this 
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friend 5 years ago on a set of 22 

scales. 

friend five years from now on a 

set of 22 scales. 

5.) 

Part 2 : Manipulation check of measure items from study 3 of Pronin & Ross (2006) 

All participants were asked to rate 22 traits (from study 3) in terms of their valence (how desirable/undesirable they are). Please 

reference table 16  to see the scale used. 

6.) 

Funneling section: Participants were asked the following questions :  “What do you think the purpose of the last part was?”,  

“Have you ever seen the materials used in this study or similar before? If yes - please indicate where.”, “ Did you spot any errors? 

Anything missing or wrong? Something we should pay attention to in next runs? (Briefly, up to one sentence, write "none" if not 

relevant).” Afterwards, participants were asked to fill out their demographic information, thanked for their participation, and 

debriefed. 

  



Pronin and Ross (2006) Replication and extension: Supplementary 28 
 

 

Scales used in the experiments 

Table S17 

Set of scales presented to participants in the current replication and extension. 

DV and details of the measurement Scales 

For the present study, we combined 
the measures used in study 1, 2, and 3 
into one set of scales instead of two. 
We then  randomize the order of the 
items in the experiment. 

DV1: Attributional style  

For each participant, their responses 
are summarized into one score 
denoting the amount of trait 
attributions they made. 

● actor-like : greater number of  
trait ascriptions, compared to 
situational variability 

● observer-like : greater number 
of ascriptions to situational 
variability than trait 
ascriptions. 

DV2: Attribution of positive and 
negative traits 

Measures the ratio of positive (P) to 
negative (N) traits participants 
ascribed to themselves in the 
past/present/future (depending on the 
condition they were assigned to). 

● self-enhancement hypothesis: 
participants describe their past 
self with more negative traits, 
their present self as more 
variable, and their future self 
with more positive traits. 

Adapted from 11 scales measuring observer-actor difference 
in trait ascriptions from Nisbett et al. (1973) 

1. serious– carefree—variable/depends on the situation  
2. subjective–analytic—variable/depends on the 

situation  
3. energetic–relaxed—variable/depends on the situation  
4. unassuming–self-asserting—variable/depends on the 

situation  
5. lenient–firm—variable/depends on the situation  
6. intense– calm—variable/depends on the situation  
7. quiet–talkative—variable/depends on the situation  
8. introverted– extroverted—variable/depends on the 

situation  
9. steady–flexible—variable/depends on the situation  
10. cautious– bold—variable/depends on the situation  
11. cooperative– competitive —variable/depends on the 

situation 
12. uptight (N)–easygoing (P)–variable/depends on the 

situation 
13.  fickle (N)– reasonable (P)–variable/depends on the 

situation 
14.  energetic (P)–lazy (N)–variable/depends on the 

situation 
15.  shy (N)–self-assured (P)–variable/depends on the 

situation 
16.  passive (N)–decisive (P)–variable/depends on the 

situation 
17.  frenzied (N)–cool-headed (P)–variable/depends on 

the situation 
18.  concise (P)–wordy (N)–variable/depends on the 

situation 
19.  reclusive (N)–sociable (P)–variable/depends on the 

situation 
20.  stubborn (N)–adaptable (P)–variable/depends on the 

situation 
21.  timid (N)–brave (P)–variable/depends on the 

situation 
22.  helpful (P)–selfish (N)–variable/depends on the 

situation 
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Table S18 

Material for manipulation check of DV2 : trait rating of 22 opposite valence traits from study 

3 of Pronin & Ross (2006) 

Manipulation check Scales 

Manipulation check for DV2: 

Attribution of positive and 

negative traits 

This measures the valence (how 

positive or negative) each trait is 

perceived to be by the participants, 

and is used to confirm whether the 

ascribed valences of the trait terms 

from study 2 are accurate and 

applicable to the MTurk sample. 

This measure was presented to the 

participants at the end of the 

survey. 

Contains all the trait terms from the scales used in study 

3 of Pronin & Ross (2006).  

1. uptight 

2. easygoing 

3.  fickle 

4.  reasonable  

5. energetic  

6. lazy  

7. shy  

8. self-assured 

9. passive 

10. decisive 

11. frenzied  

12. cool-headed  

13.  concise 

14. wordy 

15.  reclusive  

16. sociable  

17.  stubborn 

18. adaptable  

19.  timid  

20. brave 

21.  helpful  

22. selfish 

For each trait, participants are asked to rate the 

desirability of  the trait term on a scale of -3 (very 

negative) to 3 (very positive) 

-3 (very 
negative) 

-2 -1 0 1 2 
3 (very 

positive) 
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Exclusion criteria 

Generalized exclusion criteria 

The default generalized exclusion criteria we use in our pre-registration is the following:  

"We will focus on our analyses on the full sample. However, as a supplementary analysis 
and to examine any potential issues, we will also determine further findings reports with 
exclusions. In any case, we will report exclusions in detail with results for the full sample and 
results following exclusions (in either the manuscript or the supplementary). 

General criteria:  

1. Participants indicating a low proficiency of English (self-report < 5, on a 1-7 scale) 

2. Participants who self-report not being serious about filling in the survey (self-
report < 4, on a 1-5 scale). 

3. Participants who correctly guessed the hypothesis of this study in the funneling 
section. 

4. Participants who have already seen or done the survey before. 

5. Participants who failed to complete the survey. (duration = 0, leave question 
blank) 

6. (When target sample is MTurk:) Participants not from United States. 
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Comparisons and deviations 

Original versus replication 

 Item Original Replication Reason for change 

Study design 

3 separate designs: 

● Study 1: 2 (past vs present) x 

2 (self vs friend) between-

subjects design 

● Study 2:  present-self vs 

future self, between-subjects 

design 

● Study 3 : mixed design. Past 

vs present vs future self 

between subjects design, and 

negative vs positive trait 

attributions as within 

subjects. 

3 (temporal distance : past vs 

present vs future) x 2 (social 

distance: self vs friend) between-

subjects design. 

Combined studies 1-3 into one study 

due to similar experimental design 

that do not conflict with each other 

Conditions 

Participants randomly assigned to one 

of… 

● four experimental conditions 

(past-friend vs present-friend 

vs past-self vs future-self) in 

study 1 

Participants randomly assigned to 

one of six experimental 

conditions: 

● 6 between-subject 

experimental conditions 

in total : past-self vs 

present-self vs future-

self vs past-friend vs 

present-friend vs 

future-friend 

● (Added future-friend 

condition as an 

extension) 

Same as above 

Procedure 

● Participants were told to 

answer the scales according 

to the condition they were 

randomly assigned to. 

● (RA asked to verify 

manipulation for IV2) 

Same instructions as the original 

with a few additions: 

● Added comprehension 

check throughout the 

survey 

● Added manipulation 

check for IV2 (positive 

vs negative traits) at the 

end of the survey 

To account for the MTurk sample, we 

had to add comprehension checks to 

make sure participants were paying 

attention. Manipulation check was 

also added since in the original study 

they had an RA verify the 

manipulation, but it may not be 

applicable for MTurk sample. 

Measures 

Online web survey: 

● Study 1 and study 2 used the 

same scales. Study 3 used a 

modified scale with opposite 

valenced traits. 

● 1 measure has 11 scales 

● Items are in fixed order 

 

Online Qualtrics survey: 

● Combined scales from 

study 1 and 2 and study 

3, into one set of scales 

with the order of the 

items randomized. 

● 1 measure has 22 scales 

Since we combined the experimental 

design of studies 1-3, we combined 

the two measures in one, in 

randomized order, as separating 

them would have statistical 

implications. 

Participant 

population  

Undergraduate university students and 

university staff (only study 1) recruited 

through university database email 

Recruited through the online 

platform Amazon MTurk 

To make the results more 

generalizable beyond university 

populations. Since MTurk 

samples are more diverse age 

wise, we did not have to 

separate them into two sample 

groups (university staff and 

university students) 

 



Pronin and Ross (2006) Replication and extension: Supplementary 32 
 

 

  



Pronin and Ross (2006) Replication and extension: Supplementary 33 
 

 

Pre-exclusions versus post-exclusions 

Overview of pre-exclusions and post-exclusions 

  Before exclusion 
Fulfilled any of the 

exclusion criteria 
After exclusion 

Total number of cases 911 33 878 

 

Summary of exclusions 

Exclusion Criteria Cases fulfilling the exclusion criteria* 

Exclusion Criteria 1a 
Participants indicating low proficiency of English. 

  
5 

Exclusion Criteria 1b 
Participants who self-report not being serious 
about filling in the survey. 

  
11 

Exclusion Criteria 1c 

  
Participants who correctly guessed any one of the 
hypotheses of this study in the funneling section.  

  
0 

Exclusion Criteria 1d 

  
Participants who have already seen the materials in 
the survey before 

  
10 

Exclusion Criteria 1e 
Participants who failed to complete the survey. 

  
0 

 Exclusion Criteria 1f 

  
Participants not from the United States. 

  
10 

*Note : some cases overlap in regard to fulfilling the exclusion criteria. 
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Table S19 

Summary of pre-exclusion versus post-exclusion main results for the replication condition 

 

 
Study 

Hypothesis  
Target effect 

Pre-exclusion 
(Cohen’s f) 

Post-exclusion 
(Cohen’s f)  

No. Description 

1 1a 

Actor-observer 
asymmetry in self- vs 
other (friend) trait 
ascriptions 

Social distance 
(self vs friend) 

 0.10, 95% CI 
[0.04, 0.17] 

0.10, 95% CI 
[0.04, 0.17] 

 1b 
Temporal asymmetry 
resembles actor-
observer asymmetry 

Temporal distance  
(past vs present) 

 
-0.02, 95% C.I. 
[-0.02, -0.25] 

 

-0.01, 95% C.I. [-
0.21, 0.19] 

2 2 
Temporal asymmetry 
in trait self- 
ascriptions 

Temporal distance 
(present vs future) 

0.03, 95% C.I. 
[-0.20, 0.25] 

 

0.03, 95% C.I. 
[-0.20, 0.25] 

 

3 

3a 

Self-enhancement 
hypothesis of temporal 
asymmetry in trait self- 
ascriptions 

Ratio of positive-
to- 
total trait 
ascriptions 
(present self) 

 0.88, 95% CI 
[0.50, 1.26] 

 

0.87, 95% CI 
[0.50, 1.24] 

 

3b 

Ratio of positive-
to- 
total trait 
ascriptions  
(past vs present vs 
future self) 

0.33, 95% CI 
[0.22, 0.42] 

0.33, 95% CI 
[0.22, 0.42] 

3c Temporal asymmetry 
Temporal distance 
(past vs present vs 
future) 

0.02, 95% CI 
[0.00, 0.06] 

0.01, 95% CI 
[0.00, 0.05] 

Note. We did not find any significant differences in the main results between the pre-exclusion and 

post-exclusion analysis. 
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Pre-registration plan versus final report 

Components in 
your 
preregistration 
(e.g., stopping 
rule, analyses, 
hypotheses, 
exclusion 
rules) 

Location 
of 1) 
preregist
ered 
decision/
plan and 
2) 
rational 
for 
decision/
plan 
 
[Location 
/ link] 

Were 
there 
deviation
s? What 
type?  
 
[no / 
minor 
/  major]
* 

If yes - describe details of 
deviation(s)  
 
[brief description / location / 
link] 

Rationale for 
deviation  
 
[brief 
description / 
location / link] 

How might 
the results 
be 
different if 
you 
had/had 
not 
deviated 
 
[brief 
description 
/ location / 
link] 

Date/time 
of 
decision 
for 
deviation 
+ stage 

Study design  no     

Measured 
variables 

 no     

Exclusion 
criteria 

 no     

IV  no     

DV  minor 

For the self-enhancement 
hypothesis, DV was changed 
from positive traits to ratio of 
positive-to-negative traits. 

Follows the 
original article 
analysis more 
closely for the 
self-
enhancement 
hypothesis. 

Small 
difference 

 

Data analysis   minor 

Calculation of the ratio of 
positive over total traits 
ascribed for the self-
enhancement hypothesis. In 
the pre-registration dummy 
data analysis, DV was 
calculated using the number of 
positive traits but not the ratio 
of positive-to-total traits. 

Data analysis  minor 

Following the MANOVA, added 
in 2x3 ANOVA for each DV in 
addition to the already existing 
ANOVA for each IV. 

To further 

explain the 

variables 

underlying the 

significant 

MANOVA term 

Full reason 

underlying 

significant 

MANOVA 

term would 

be unclear 

After first 

round of 

peer 

review 

(06/2021) 
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Evaluation criteria for replication findings 

 

 

Figure S2. Criteria for evaluation of replications by (LeBel et al., 2019). A simplified 

replication taxonomy for comparing replication effects to target article original findings.  
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Target similarity  Highly similar Highly dissimilar 

Category Direct replication Conceptual replication 

Design facet 
Exact 

replication 
Very close 
replication 

Close 
replication 

Far replication 
Very far 

replication 

IV 
operationalization 

Same/similar Same/similar Same/similar Different  

DV 
operationalization 

Same/similar Same/similar Same/similar Different  

IV stimuli Same/similar Same/similar Different   
DV stimuli Same/similar Same/similar Different   

Procedural details Same/similar Different    
Physical setting Same/similar Different    

Contextual 
variables 

Different     

Figure S3. Criteria for evaluation of replications by LeBel et al. (2018). 
A classification of relative methodological similarity of a replication study to an original 
study. “Same” (“different”) indicates the design facet in question is the same (different) 
compared to an original study. IV = independent variable. DV = dependent variable. 
“Everything controllable” indicates design facets over which a researcher has control. 
Procedural details involve minor experimental particulars (e.g., task instruction wording, 
font, font size, etc.). 
"Similar" category was added to the Lebel et al. (2018) typology to refer to minor deviations 
or extensions aimed to adjust the study to the target sample that are not expected to have 
major implications on replication success. See Olsson-Collentine, van Assen, and Wicherts 
(2020) on meta analysis showing minor to no expected impact due to variations in sample 
population or setting. 
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Pre-registered plan for detecting and managing outliers and 

assumptions 

Detecting and managing outliers 

Prior to analysis, we screened the data for outliers using robust statistical methods 

of outlier identification with the Routliers package (Delacre & Klein, 2019). Following the 

recommendations of Leys et al. (2019), we detected univariate outliers using Median 

Absolute Deviation (MAD) with the outliers_mad() function, and multivariate outliers using 

the Minimum Covariance Determinant (MCD) with the outliers_mcd() function. For both 

functions, we set the threshold to the default number (threshold = 3 and h =.75 

respectively). These methods are robust because they are based on the median, instead of 

usual practices that base outlier detection on the mean and standard deviation (e.g., 

Mahalanobis, 1930; Tabachnick & Fidell, 2013), which can be problematic because these 

values themselves are influenced by outliers (Leys et al., 2019). If we detected a significant 

number of outliers (>5%), we followed the recommendations from Mair and Wilcox (2019) 

and used robust statistical tests instead using the WRS2 package (Mair & Wilcox, 2020) to 

account for the outliers. If not, we kept them in the analysis given that the data is normally 

distributed, and outliers are less than 5%.  

Assumption checks of statistical tests 

 In their original article, Pronin and Ross (2006) did not report whether their data 

met the assumptions necessary for running their statistical tests. Since the data is in the 

form of counts (number of trait ascriptions), it is likely to violate the assumption of 

normality. Count data cannot be less than zero, and as such are likely to be highly skewed. 

Since violating important assumptions may invalidate the use of parametric tests and lead 

to incorrect inferences (Olsen, 2003), we first screened the data using various functions and 
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packages in R before proceeding with data analysis. We also provide additional alternative 

tests to run in case any of the critical test assumptions are not met. In any case, if any are 

violated, we will first report the original analysis plan following Pronin and Ross (2006), in 

addition to the alternative analyses in the supplementary to see whether the results will still 

hold. 

Following the procedure described by Schumacker (2015) regarding assumption 

checks for multivariate statistical tests, we first checked the data for normality, skewness, 

and kurtosis using the function myshapiro.test() from the mvnorm package and the function 

normality.test1() from the normwhn package respectively. Then, we checked for the 

equality of variance- covariance matrices. First, we used the cov() and det() functions to 

calculate the variance- covariance matrix and determinant of matrix for each of the six 

groups, and then used the boxM() function from the heplots package to test the equality of 

covariance matrices between groups. 

If all assumptions were met, we proceeded to run the analyses described below 

using the usual parametric tests in R following Pronin and Ross (2006). However, if only the 

assumption of normality was not met, we will run the statistical tests following a poisson 

distribution, which is more suitable for count data (Gardner, Mulvey, & Shaw, 1995). 

Following recommendations by Crawley (2005), we will use the functions glm() instead of 

aov() or t.test(), and specify family= as poisson to run the tests following a poisson 

distribution.  

If, additionally, we found that assumptions of skewness or kurtosis were not met, we 

instead used robust statistical methods with the WRS2 package (Mair & Wilcox, 2020) 

following the recommendations of Field and Wilcox (2016). Specifically, we used the t1way() 
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and mcbpp() function instead of aov() and pairwise.t.test() for conducting ANOVA, and 

yuenbt() instead of t.test() for conducting t-test. Unlike parametric tests used in Pronin and 

Ross (2006), these alternative tests are robust to violations of the aforementioned 

assumptions. 

Additional analyses and results 

Statistical assumptions and normality tests  

Following the pre-registered data analysis plan, we first screened the data for both 

multivariate and univariate outliers in R. Since outliers were less than 5% (see Table S17), 

we retained them in the analysis. Afterwards, we checked whether the data meets the 

assumptions required for both multivariate and univariate statistical analysis. Please refer to 

Table S20 for a summary of the findings of these assumption checks.  

Table S20 

Summary of outlier detection and assumptions check  

Type Variable Value p  Met 

Outliers 

Univariate 
(MAD) 

Total traits 0 outliers Not applicable Yes 

Total positive traits 8 outliers Not applicable Yes 

Multivariate 
(MCD) 

Total traits and 
positive traits 

23 outliers Not applicable Yes 

Assumptions 

Normality 

Total traits 0.93 <.001 No 

Total positive traits 0.97 <.001 No 

Total negative traits 0.87 <.001 No 

Skew 

Total traits -0.7 <.001 No 

Total positive traits -0.26 .023 No 

Total negative traits 1.08 <.001 No 

Kurtosis Total traits 3.70 <.001 No 

 Total positive traits 2.41 .076 Yes 
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 Total negative traits 3.81 <.001 No 

Homogeneity of variance-covariance 
matrices 

23.24 .079 Yes 

 

Results of robust tests due to violation of assumptions 

Overall, no significant differences were found between the results of the parametric 

tests reported in the main manuscript (following the original analysis of Pronin and Ross 

(2006)) and the supplementary robust tests calculated due to the violation of assumptions. 

Please refer to the OSF for the R script used to calculate these tests. Please refer to Table 

S21 for a summary of the results of the parametric tests in comparison to the non-

parametric tests.
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Table S21 

Summary of results of the parametric vs non-parametric statistical tests 

 
 

 Factors 

 
 

Dependent variable 

 
Parametric test  

 
 

 
Non-parametric test  

 

test-stat df p  test-stat df p 

3 (temporal distance: past vs present vs future) x 2 (social distance : self vs friend) between-subjects MANOVA 

Temporal Distance*Social Distance Total traits F = 3.89 4 .004  F = 16.52 4 .002 

Temporal Distance Total traits F = 10.65 4 < .001  F = 44.26 4 <.001 

Social Distance Total traits F = 18.17 2 < .001  F = 36.34 2 <.001 

Post-hoc between-subjects ANOVA for total traits (DV1) and positive traits (DV2) following significant MANOVA term 

Temporal Distance Total traits F = 0.24 1 .791  F = 0.90 2 .409 

Social Distance Total traits F = 9.02 2 .003  F = 6.21 1 .013 

Temporal Distance Total positive traits F = 16.88 2 < .001  F = 12.46 2 <.001 

Social distance Total positive traits F = 36.20 1 .003  F = 48.86 1 0 

Post-hoc independent sample t-test for self condition across temporal distance 

Temporal Distance  
(present vs past self) 

 
Total traits t = -0.21 287.58 .669  t = 0.02 NA .975 

Temporal Distance 
(present vs future self) 

Total traits t = 0.49 286.01 .623  t = 0.90 NA .349 

Paired sample t-test : positive vs negative  traits in present-self condition 

Temporal Distance 
(present self) 

Total positive vs total negative 
traits 

t = -1.68 274.72 <.001  t = 8.85 87 0 
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Additional information about the study 

1. Setting: experiment was conducted via an online questionnaire using Qualtrics. 

Therefore, there was no control over the physical setting in which the experiment 

was conducted. 

2. Duration of Study Sessions: participants were allowed to take as much time to 

complete the online questionnaire, but were limited to complete the study for a 

maximum of 30 minutes. Otherwise, no time limits were set.  

3. Time of Day: Since the questionnaire was completed online, there was no specific 

time of day as participants completed the questionnaire when convenient for them.  

4. Data collection dates: The online questionnaire was opened starting 9PM on 

September 8, 2020, to 9PM on September 9, 2020. 

5. Participant Recruitment: Participants were recruited using the Amazon MTurk 

platform. 

Data collection procedures:  

This study was conducted on Amazon Mechanical Turk with American participants. We 

imposed the following settings in recruiting our participants: 

1. Participants were paid $0.63 as a fixed participation reward. This amount was 

determined by multiplying the expected completion time (in mins.) with the minimal 

federal wage in the U.S. (i.e., $0.125 per minute). 

2. The expected completion time was set at 4 minutes in advance. 

3. The most time we allowed each worker to complete the study was 30 minutes. 

4. We limited all workers’ HIT Approval Rate to be between 95% and 100%. 

5. We limited each worker’s number of HITs approved to be between 1,000 and 

50,000. 

6. We only used "CloudResearch Approved Participants" with Block Suspicious Geocode 

Locations and Block Duplicate IP Addresses enabled. 

7. We blocked duplicate IP addresses and duplicate geolocation. 

8. We enabled HyperBatch. 

9. We restricted workers’ location to be in the U.S. 
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