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Nature and Impact of Reference Group Effects in Personality Assessment Data

Madeline R. Lenhausen1 , Christopher J. Hopwood2 , and Wiebke Bleidorn2

1Department of Psychology, University of California, Davis; 2Department of Psychology, University of Zurich

ABSTRACT
People have a tendency to engage in social comparisons when evaluating and reporting on per-
sonality. This tendency and variation in who people compare their personality to is known as the
reference group effect and has been largely discussed in cross-cultural research. However, refer-
ence group effects have implications beyond cross-cultural research and should be considered
when collecting and interpreting personality data. In the present study, we examined the nature
and impact of reference group comparisons on the Big Five personality traits in a sample of
N¼ 1194 participants. Specifically, we examined what reference groups participants most believed
they compared their personality to, and which reference group was actually the most impactful
on trait scores. We found that most people believed they compared their personality to people in
general. However, the most influential reference group was people the same age as the partici-
pants. Moreover, we found that people mostly engaged in between- as opposed to within-person
comparisons when evaluating their own personality. Overall, our findings highlight that people
have relatively little insight into the comparisons they engage in when make judgments on per-
sonality. Discussion focuses on theoretical and practical implications of our findings in light of per-
sonality assessment data.
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Responding to personality items requires people to know
what their personality is like and how to translate their per-
sonality perceptions into responses for personality question-
naires. Though much research has investigated the extent to
which people know what their personality is like (Vazire &
Carlson, 2010), considerably less research has focused on
how people report on their personality (Carvalho et al.,
2020), and still less on whether they know how they report
on their personality. The overall goal of this study was to
examine people’s insight into how they go about rating
themselves on questionnaires.

The nature of questionnaire items encourages people to
compare themselves to others. There are different potential
groups of others, or reference groups, and thus variation in
which reference group people compare themselves can influ-
ence scores. This variation is referred to as the reference
group effect (RGE; Heine et al., 2002). Understanding which
reference groups people use when responding to personality
questionnaires, and the extent to which they are aware of
these comparisons, would shed light on the processes under-
lying personality reporting as well as people’s insight into
their own personality scaling. In the present preregistered
study, we investigated a) which reference group people say
they use when responding to a Big Five (John et al., 2008)
personality questionnaire, b) which reference group com-
parison most closely matches their actual unprompted
responses, and c) how the selection of different reference
groups impacts personality assessment data.

Social comparisons

Responding to personality items is a complex event that evokes
a series of cognitive processes including introspection, memory
retrieval of relevant personality information, interpretation of
personality information, application of personality information
to the personality item, and, for the context of the present
study, social comparisons (B€ockenholt, 2012; Bornstein, 2007,
2009; Festinger, 1954; Rogers, 1974). Because there is no ground
truth about the level of a personality trait that is normative,
acceptable, or even possible, people responding to personality
questionnaires presumably use internalized standards against
which to rate themselves (Festinger, 1954; Heine et al., 2002;
Wood et al., 2012). The selection of particular groups, such as
humans in general, people from the respondent’s own culture,
or people who are like the respondent in other ways (e.g., gen-
der or age) enables a benchmark against which the respondent
can rate their own thoughts, feelings, and behaviors.

These reference group comparisons can impact personal-
ity assessment data. For instance, it is established that
women tend to experience more anxiety, on average, than
men (Costa et al., 2001; Weisberg et al., 2011). Thus, if a
woman receives a question like “do you experience anxiety”
and considers her own anxiety relative to other women, she
may rate herself lower in anxiety than she would have if she
compared herself to people in general. The use of different
reference groups by different people can thus introduce
error into personality assessment data and complicate inter-
pretation. This phenomenon has been used to explain
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findings that cultures do not differ as much expected in per-
sonality traits (Heine et al., 2002). For example, RGE could
lead to an absence of average differences between people
from highly extraverted and highly introverted cultures, if
people within each culture are only comparing themselves to
other people within that same culture. Indeed, research on
social comparisons suggests that people do differ in who
they compare themselves to, largely preferring people in
their immediate social network (Pachur & Schulze, 2022).

Awareness of comparisons

The selection of reference groups is typically thought to be
unconscious and spontaneous (Baldwin & Holmes, 1987;
Blanton & Stapel, 2008; Cred�e et al., 2010; Festinger, 1954;
Heine et al., 2002; Latane & Darley, 1970). In contrast, per-
sonality questionnaires explicitly ask individuals to evaluate
their own personality, which brings the individual’s self-
perceptions to the forefront of their awareness (Bornstein,
2009). This is particularly the case when the instructions
specify a reference group, although many do not. Even
when they do, it is possible that respondents may not have
access to actual levels of a trait or behavior in certain popu-
lations (e.g., humans in general). Given this combination of
factors, RGEs likely reflect a combination of both conscious
consideration (“how extraverted am I compared to other
people I know?”) and unconscious impulse (“I think I am
pretty extraverted”). Thus far, research has not established
the degree to which people are consciously aware of the ref-
erence group they use while responding to personality items.

Cred�e et al. (2010) collected self-reports of conscientious-
ness in a “reference group-free” condition (no reference
group prompted) as well as four additional reference group
conditions (immediate family, people of same age and gen-
der, close friends and peers, people in general). They found
that scores on the reference-group-free condition of con-
scientiousness were most similar to conscientious scores for
the “people in general” and “same age and gender” reference
group conditions. Notably, these were the reference groups
participants reported as least important when reporting on
their personality, and instead reported “immediate family”
and “close friends and peers” reference groups as more
important when responding to personality items. These find-
ings suggested that participants were not aware of the refer-
ence groups they compare themselves to when reporting on
their own personality, particularly conscientiousness.

The present study

In this pre-registered study (https://osf.io/qm5sd/), we aimed
to go beyond existing research by addressing
three questions.

First, who do people believe they compare themselves to
when answering questions about their personality? We
expected to find individual differences in primary reference
group choice, such that particular reference groups would be
preferred over others, on average. We examined the follow-
ing reference group categories: 1) people in general, 2) close

others, 3) same age, 4) same gender, 5) past self, and 6)
ideal self. Our selection of reference categories reflected
three considerations. First, we selected reference categories
that had been used in previous RG manipulation studies
(e.g., Cred�e et al., 2010). Second, we included reference cate-
gories that reflected instructions in established personality
trait questionnaires. For example, the International
Personality Item Pool (IPIP; Goldberg, 1999; Goldberg et al.,
2006) prompts participants to: “Describe yourself as you
honestly see yourself, in relation to other people you know
of the same sex as you are, and roughly your same age”.
Likewise, certain items (but not all) in the Revised NEO
Personality Inventory (NEO-PI-R; Costa & McCrae, 1992)
prompt participants to consider a reference group such as “I
have fewer fears than most people” (McCrae et al., 2007).
Third, we added an additional category that, if used, had
important implications for research on personality trait
development (i.e., past self), with particular focus on within-
person change. We predicted that most people would report
using the close others (e.g., romantic partner, close friends/
family) reference group when responding to personality
items (H1). Past research found that people mostly preferred
“peers” and “family” for reference groups (Cred�e et al.,
2010) likely because these close others are the people most
readily available and present in an individual’s everyday life.

Second, who do people actually compare themselves to
when answering questions about their personality? We
addressed this question by quantifying the similarity
between participants’ personality scores where no reference
group was prompted to personality scores when different
reference groups (i.e., people in general, close others, same
age, same gender, past self, ideal self) were specifically
prompted. We expected that the personality scores from the
unprompted condition would align strongest with personal-
ity scores from the reference group condition that most peo-
ple believed they compared their personality to (H2). For
instance, if we found support for H1, we would expect that
unprompted personality scores would be most similar to
scores when respondents were prompted to use close others
as their reference group.

Third, how do individual differences in choice of reference
group impact personality data? We explored this question by
calculating individual similarity between trait scores from
the unprompted condition to the reference group condition
corresponding to each participant’s reported primary refer-
ence group. High similarity above and beyond the similarity
with other reference groups would imply that people are
aware of the reference group they refer to when reporting
on their own personality, and that this impacts their scores.

Method

Sample

We recruited 1227 participants with a target sample of 1000
participants from Prolific– an online data collection service.
We asked one exclusionary item to exclude participants who
were not paying attention during the study: “Please select
‘Somewhat agree’ for this question. Thank you for paying
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attention.” We removed participants who did not finish the
study and/or failed the attention check (n¼ 68), giving us a
total of N¼ 1194, 51.42% female, 46.73% male, 1.84% non-
binary/other, Mage ¼ 36.91, SDage ¼ 12.92. This study was
granted exemption (IRB#1706865-2) by the UC Davis
Institutional Review Board because it only included surveys
of which ethical approval is not required. Informed consent
was obtained electronically within the survey.

Measures

Personality
We used the 20-item Mini International Personality Item
Pool (Mini-IPIP; Donnellan et al., 2006) to score partici-
pants’ Big Five personality traits (extraversion, agreeableness,
conscientiousness, neuroticism, openness) on a 9-point
Likert scale ranging from 1 ¼ “Strongly disagree” to 9 ¼
“Strongly agree”. We used the original questionnaire to
score participants’ unprompted personality. We used a
modified version of the questionnaire with specific reference
groups mentioned for each item to score participants’ refer-
ence-prompted personality.

Perceived reference group
We assessed participants’ perceived reference group with the
following item: “When people answer questions about them-
selves, they usually compare themselves to others. Please indi-
cate which group you compared yourself to the most when
completing the previous items.” Reference groups were: other
people in general, people I know well (e.g., romantic partner,
close friends/family), people my same age, people my same gen-
der, what I was like in the past (my past self), and what I
would like to be like (my ideal self). Participants were also
given the option to select “other” and specify a different ref-
erence group. The order of reference groups listed was
randomized. After the initial choice of primary reference
group, we asked participants if they use any other reference
groups with the following item: “Sometimes people compare
themselves to multiple groups when answering questions
about themselves. Please indicate any other groups you com-
pared yourself to when completing the previous items.” They
were then given the option of selecting any of the reference
groups they did not select initially. Finally, we asked partici-
pants to rate all reference groups they compared themselves
to using a 10-point Likert scale with the following item
“Please rate each of the following groups, where 1 indicates
that you never compared yourself to the group when answer-
ing questions about yourself, whereas 10 indicates that you
always compared yourself to members of the group. Please
do not select the same response option more than once.”

Procedure

We first administered the Mini-IPIP personality question-
naire with no reference group prompt to measure partici-
pants’ unprompted personality scores. Following the
unprompted personality assessment, we asked participants to

provide reference group ratings as described above. Next, we
readministered the Mini-IPIP six times with the correspond-
ing reference group prompted for each item. For example,
the first re-administration of the questionnaire indicated
people in general, the second re-administration indicated
people I know well and so on. For example, the original item
“Am the life of the party” had 6 different versions corre-
sponding to each reference group such as “Am the life of
the party in comparison to my past self.” Thus, the respond-
ents completed 120 trait questions across reference group
conditions (6 reference groups x 20 items). Reference group
condition was randomized across participants.

Analyses

Aim 1: Perceived reference group
We used a v2 test to examine differences in observed fre-
quencies of reference group choices, against the null hypoth-
esis that all reference groups would be equally preferred. We
calculated binomial tests between each reference group dis-
tribution and used Bonferroni adjustment to correct for
multiple pairwise comparisons, subsequent to a significant
v2. This allowed us to gauge whether the reference group
close others was most preferred across participants (H1), and
if not, which reference group was the most preferred.1

Aim 2: General impacts of reference groups
We used two methods to ascertain the reference group con-
dition that produced personality scores most similar to
unprompted personality scores, in general (H2). First, we
assessed the mean squared differences between individuals’
unprompted Big Five trait scores and each of the Big Five
trait scores within each reference group condition. Smaller
mean squared differences indicate greater similarity in abso-
lute levels of unprompted and prompted trait scores. Second,
we examined both individual trait and profile correlations.
For individual traits, we calculated the correlation between
unprompted trait scores and scores from each reference
group condition (e.g., correlation between openness in the
unprompted condition and openness in the ideal self condi-
tion). This indicates the similarity of different reference
group prompts to unprompted responding in terms of the
rank-ordering of individuals. Next, we computed both overall
and distinct profile correlations between the unprompted
Big Five trait scores and each of the prompted reference
group trait scores. Distinct profile correlations test the asso-
ciation between mean-centered scores, thus representing
similarity in deviance from the normative profile (Biesanz &
Human, 2010; Furr, 2008).2 These indicate the similarity of
trait configurations across conditions. We compared mean-
level differences and correlations using 95% confidence

1We additionally examined predictors of primary reference group choice using
participants’ unprompted Big Five trait scores, age, and gender. However, only
age emerged as a significant predictor (see Tables S1-S4).
2This is a deviation from our original analysis plan as we did not pre-register
it, and as such is exploratory. We thank a reviewer for suggesting
this analysis.
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intervals (CIs). Non-overlapping CIs would indicate that the
mean squared differences or correlations are different from
one another in their degree of similarity to the unprompted
personality scores.

Aim 3: Individual differences in reference group choice
Whereas our second aim focused on the similarity of data
from different reference group prompts to unprompted
scores for all participants, our third aim focused on how
individual differences in reference group choice impact per-
sonality assessment data. Specifically, we sought to test
whether the data from the reference groups people reported
using was most similar to unprompted data. This would sug-
gest that people have insight regarding the reference groups
they select, and that variation in reference group selection
could introduce trait-irrelevant variation in personality data.
To test Aim 3, we divided participants into subsamples based
on their primary reference group choice. We then investi-
gated the similarity between unprompted trait scores and the
trait scores from each participant’s perceived reference group
condition using mean-level squared differences and individual
trait and profile correlations, as in Aim 2.

Results

Perceived reference group

Reference group frequencies in the overall sample are shown
in Figure 1, ranked by most to least chosen. Results of the
v2 test indicated that some reference groups were preferred
over others. Pairwise binomial tests demonstrated that the
most frequently chosen reference group was people in gen-
eral. The second most common groups were close others,
ideal self, and same age. People used past self and same gen-
der relatively infrequently, and few people chose any other
reference group.

General impacts of reference group

Mean squared differences and individual trait correlations
between unprompted trait scores and trait scores from each
reference group condition are shown in Tables 1 and 2.
Results were relatively consistent across traits, suggesting
that reference group effects do not depend on which trait is
being assessed. Across all traits, the smallest mean squared
difference scores and strongest correlations (indicating high-
est similarity to unprompted trait scores) were found for the
reference group condition same age. Although confidence
intervals overlapped across groups, same age had the small-
est mean-difference scores and the strongest correlations for
all five traits and both the overall and distinctive profile.
This is particularly interesting given that the results of Aim
1 suggest that people think they compare themselves to peo-
ple in general. This provides strong evidence that, whatever
groups people might think they are comparing themselves
to, they tend to produce responses that indicate they are
comparing themselves to people their own age when
responding to personality assessment items.

The people in general, close others, and same gender
prompts clustered together as a group as somewhat less
similar to unprompted scores, although again confidenceFigure 1. Distribution of participants’ reported primary reference group.

Table 1. Mean squared differences between participants’ unprompted trait scores and trait scores in each reference group condition.

M2 Diff (SD) 95% CI M2 Diff (SD) 95% CI M2 Diff (SD) 95% CI M2 Diff (SD) 95% CI M2 Diff (SD) 95% CI

Extraversion Agreeableness Conscientiousness Neuroticism Openness
gPeople in General 1.40 (2.75)api [1.24, 1.55] 1.47 (2.74)pi [1.32, 1.63] 1.03 (1.93)cpi [0.92, 1.14] 1.18 (2.66)pi [1.03, 1.33] 1.15 (2.39)pi [1.02, 1.29]
cClose Others 1.57 (2.92)api [1.40, 1.73] 1.77 (2.89)api [1.61, 1.94] 1.29 (2.30)gapi [1.16, 1.42] 1.46 (2.92)api [1.29, 1.63] 1.39 (2.72)api [1.24, 1.55]
aSame Age 1.07 (2.32)gcdpi [0.94, 1.20] 1.25 (2.78)cpi [1.09, 1.41] 0.92 (1.99)cpi [0.80, 1.03] 0.92 (1.84)cdpi [0.82, 1.03] 0.91 (2.06)cdpi [0.80, 1.03]
dSame Gender 1.39 (2.78)api [1.23, 1.55] 1.52 (2.99)pi [1.35, 1.69] 1.05 (2.13)pi [0.93, 1.17] 1.21 (2.81)api [1.05, 1.36] 1.18 (2.48)api [1.04, 1.32]
pPast Self 3.31 (4.43)gcad [3.06, 3.56] 4.10 (5.08)gcadi [3.81, 4.39] 3.27 (5.01)gcad [2.99, 3.56] 5.50 (6.97)gcadi [5.10, 5.89] 4.93 (5.67)gcadi [4.60, 5.25]
iIdeal Self 3.27 (6.14)gcad [2.92, 3.62] 3.03 (5.02)gcadp [2.75, 3.32] 2.78 (4.70)gcad [2.51, 3.04] 2.97 (5.32)gcadp [2.67, 3.27] 3.34 (5.93)gcadp [3.01, 3.68]

Note. Subscripts (labeled in first column) indicate which values differ from one another based on non-overlapping 95% CIs.

Table 2. Profile and individual trait correlations between participants’ unprompted trait scores and trait scores in each reference group condition.

r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI r 95% CI

Overall Profile Distinctive Profile Extraversion Agreeableness Conscientiousness Neuroticism Openness
gPeople in General .94cpi [.94, .95] .89cpi [.88, .90] .83api [.80, .84] .77 pi [.75, .79] .83 pi [.81, .85] .82cpi [.80, .84] .79cpi [.77, .81]
cClose Others .92gadpi [.91, .93] .85gadpi [.84, .87] .80api [.77, .82] .74api [.71, .76] .79api [.77, .81] .77gapi [.74, .79] .74gapi [.71, .77]
aSame Age .95cdpi [.95, .96] .90cdpi [.89, .91] .86gcdpi [.85, .88] .79cpi [.76, .81] .84cpi [.82, .85] .85cdpi [.83, .86] .82cdpi [.80, .84]
dSame Gender .94capi [.93, .95] .88capi [.87, .89] .81api [.79, .83] .75 pi [.72, .77] .81 pi [.79, .83] .80api [.78, .82] .77api [.75, .79]
pPast Self .22gcadi [.16, .27] .21gcadi [.15, .26] .47gcad [.42, .51] .48gcad [.43, .52] .34gcadi [.28, .39] -.04gcadi [-.10, .02] .24gcadi [.18, .29]
iIdeal Self .78gcadp [.75, .80] .68gcadp [.65, .71] .54gcad [.49, .57] .56gcad [.52, .60] .63gcadp [.60, .67] .56gcadp [.52, .60] .48gcadp [.44, .53]

Note. Subscripts (labeled in first column) indicate which values differ from one another respective to each profile/trait based on non-overlapping 95% CIs. All cor-
relations were significant at p < .001, with an exception to past self for neuroticism which was nonsignificant.
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intervals varied across trait and analysis somewhat. This sug-
gests that these reference groups may also be operating as
people respond to personality assessment questions in the
absence of specific prompts. In contrast, similarity was
rather low between unprompted scores and ideal self
prompt, and lower still for the past self prompt. This sug-
gests that people generally make between-person rather than
within-person comparisons when answering personality
assessment questions.

Individual differences in reference group choice

To examine how individual differences in reference group
choice impacted responding, we first divided participants
into subsamples based on their primary (perceived)

reference group choice, and then examined similarity of
their trait scores with the unprompted trait scores within
each subsample in terms of absolute level (Table 3) and
rank order of people and traits (Table 4). We note that
results from subsamples reflecting four most common refer-
ence groups choices (i.e., people in general, close others, same
age, ideal self) are most reliable.

Again, the most consistent pattern was that the same age
prompt produced data that was most similar to unprompted
responses (see Figure 2). The mean difference was smallest
and correlation largest for the same age prompt for nearly
all traits in all subgroups, and in the few exceptions the dif-
ference between this value and the largest value was not
statistically significant. This surprising finding suggests that
the tendency for people to compare themselves to people of

Table 3. Mean squared differences between participants’ unprompted trait scores and trait scores in each reference group condition by primary RG choice.

RG Condition by RG Choice

M2 Diff (SD) 95% CI M2 Diff (SD) 95% CI M2 Diff (SD) 95% CI M2 Diff (SD) 95% CI M2 Diff (SD) 95% CI

Extraversion Agreeableness Conscientiousness Neuroticism Openness

People in General (n¼ 489)
People in General 1.12 (2.13) [0.94, 1.31] 1.37 (2.64) [1.14, 1.61] 0.87 (1.72) [0.71, 1.02] 1.03 (2.85) [0.78, 1.29] 1.06 (2.27) [0.86, 1.27]
Close Others 1.39 (2.35) [1.19, 1.60] 1.78 (2.83) [1.53, 2.03] 1.17 (2.27) [0.97, 1.37] 1.45 (3.16) [1.17, 1.73] 1.26 (2.50) [1.04, 1.49]
Same Age 0.88 (1.71) [0.73, 1.03] 1.07 (1.96) [0.90, 1.24] 0.83 (1.69) [0.68, 0.98] 0.75 (1.57) [0.61, 0.89] 0.81 (1.93) [0.64, 0.98]
Same Gender 1.24 (2.35) [1.04, 1.45] 1.42 (2.31) [1.21, 1.62] 0.95 (1.90) [0.78, 1.12] 1.00 (2.71) [0.76, 1.24] 1.02 (2.28) [0.82, 1.23]
Past Self 3.68 (4.56) [3.28, 4.09] 4.34 (5.27) [3.87, 4.81] 3.30 (5.16) [2.84, 3.76] 5.53 (6.75) [4.93, 6.12] 5.28 (5.82) [4.76, 5.80]
Ideal Self 2.96 (5.10) [2.51, 3.42] 3.01 (4.18) [2.63, 3.38] 2.64 (4.00) [2.29, 3.00] 3.03 (5.63) [2.53, 3.53] 3.65 (5.86) [3.13, 4.17]

Close Others (n¼ 195)
People in General 1.29 (2.14) [0.99, 1.60] 1.24 (2.25) [0.93, 1.56] 1.12 (2.31) [0.80, 1.44] 1.17 (2.13) [0.87, 1.47] 1.07 (1.69) [0.83, 1.31]
Close Others 1.75 (3.59) [1.25, 2.26] 1.59 (2.49) [1.24, 1.94] 1.49 (2.50) [1.13, 1.84] 1.33 (2.38) [1.00, 1.67] 1.51 (3.18) [1.07, 1.96]
Same Age 1.37 (3.19) [0.92, 1.82] 1.24 (2.49) [0.89, 1.59] 0.92 (1.97) [0.65, 1.20] 0.90 (1.59) [0.67, 1.12] 0.95 (1.59) [0.73, 1.17]
Same Gender 1.49 (2.78) [1.10, 1.89] 1.50 (2.78) [1.11, 1.89] 1.11 (2.15) [0.80, 1.41] 1.07 (1.60) [0.85, 1.30] 1.23 (2.11) [0.94, 1.53]
Past Self 3.16 (4.29) [2.55, 3.76] 4.40 (5.82) [3.58, 5.22] 3.88 (5.59) [3.09, 4.66] 5.55 (7.27) [4.53, 6.57] 4.41 (5.03) [3.70, 5.11]
Ideal Self 3.56 (7.59) [2.49, 4.62] 2.87 (5.17) [2.14, 3.59] 3.18 (5.40) [2.42, 3.94] 2.64 (4.04) [2.07, 3.20] 3.05 (5.84) [2.23, 3.87]

Same Age (n¼ 171)
People in General 1.35 (2.90) [0.91, 1.78] 1.63 (2.81) [1.21, 2.06] 0.99 (1.46) [0.77, 1.21] 1.38 (2.50) [1.00, 1.75] 1.22 (3.22) [0.74, 1.70]
Close Others 1.48 (2.68) [1.08, 1.88] 1.86 (3.45) [1.35, 2.38] 1.21 (1.98) [0.91, 1.51] 1.60 (2.66) [1.20, 1.99] 1.46 (3.15) [0.98, 1.93]
Same Age 0.94 (1.79) [0.67, 1.20] 1.48 (2.69) [1.07, 1.88] 0.90 (1.64) [0.66, 1.15] 0.83 (1.42) [0.62, 1.04] 0.86 (1.56) [0.62, 1.09]
Same Gender 1.13 (1.83) [0.86, 1.41] 1.46 (2.20) [1.13, 1.79] 1.05 (1.79) [0.78, 1.32] 1.20 (1.97) [0.91, 1.50] 1.14 (2.01) [0.84, 1.44]
Past Self 3.05 (3.82) [2.48, 3.63] 3.56 (4.63) [2.86, 4.25] 2.89 (3.79) [2.32, 3.46] 5.08 (6.52) [4.11, 6.06] 4.20 (5.33) [3.40, 5.00]
Ideal Self 3.42 (6.40) [2.46, 4.38] 3.06 (4.34) [2.41, 3.71] 2.65 (4.49) [1.98, 3.33] 2.90 (4.81) [2.18, 3.62] 2.72 (4.31) [2.08, 3.37]

Same Gender (n¼ 37)
People in General 1.62 (2.39) [0.85, 2.39] 1.57 (3.37) [0.48, 2.65] 0.89 (1.40) [0.44, 1.34] 1.30 (2.15) [0.61, 1.99] 1.54 (2.37) [0.78, 2.30]
Close Others 1.65 (2.69) [0.79, 2.52] 1.33 (1.94) [0.71, 1.96] 1.16 (1.70) [0.61, 1.70] 1.30 (1.97) [0.66, 1.93] 1.47 (1.67) [0.93, 2.01]
Same Age 0.81 (1.39) [0.37, 1.26] 1.01 (1.45) [0.54, 1.47] 0.69 (1.38) [0.25, 1.14] 1.13 (2.41) [0.35, 1.90] 1.02 (1.71) [0.47, 1.57]
Same Gender 1.65 (2.49) [0.85, 2.45] 1.03 (1.97) [0.40, 1.67] 0.79 (1.44) [0.33, 1.25] 0.58 (0.83) [0.32, 0.85] 1.01 (1.57) [0.50, 1.51]
Past Self 2.27 (3.40) [1.17, 3.36] 3.49 (4.52) [2.04, 4.95] 2.22 (3.39) [1.13, 3.31] 5.24 (7.79) [2.73, 7.76] 4.96 (6.94) [2.73, 7.20]
Ideal Self 4.02 (9.08) [1.10, 6.95] 2.27 (6.64) [0.13, 4.41] 2.40 (4.11) [1.08, 3.73] 2.65 (5.36) [0.92, 4.37] 2.09 (4.89) [0.52, 3.67]

Past Self (n¼ 97)
People in General 1.66 (2.89) [1.09, 2.24] 1.78 (3.21) [1.14, 2.42] 0.85 (1.41) [0.56, 1.13] 0.99 (1.43) [0.71, 1.28] 0.96 (1.35) [0.70, 1.23]
Close Others 1.49 (2.60) [0.97, 2.01] 1.60 (2.69) [1.06, 2.13] 1.41 (2.42) [0.93, 1.89] 1.43 (2.91) [0.85, 2.01] 1.26 (1.90) [0.89, 1.64]
Same Age 1.07 (1.84) [0.70, 1.43] 1.27 (2.20) [0.84, 1.71] 0.95 (1.89) [0.57, 1.32] 1.25 (1.89) [0.87, 1.62] 1.03 (1.99) [0.63, 1.42]
Same Gender 1.28 (2.32) [0.82, 1.74] 1.33 (2.12) [0.90, 1.75] 0.93 (1.53) [0.62, 1.23] 1.40 (2.08) [0.99, 1.82] 1.46 (2.66) [0.93, 1.99]
Past Self 3.00 (4.41) [2.13, 3.88] 3.92 (4.83) [2.96, 4.88] 3.64 (6.21) [2.41, 4.88] 5.15 (7.40) [3.67, 6.62] 4.50 (4.80) [3.55, 5.46]
Ideal Self 3.38 (5.27) [2.33, 4.43] 2.13 (3.14) [1.51, 2.76] 2.68 (3.80) [1.93, 3.44] 3.74 (6.95) [2.35, 5.12] 3.17 (4.78) [2.22, 4.12]

Ideal Self (n¼ 183)
People in General 2.11 (4.12) [1.51, 2.71] 1.59 (2.89) [1.17, 2.01] 1.43 (2.42) [1.08, 1.78] 1.40 (3.37) [0.91, 1.89] 1.20 (2.02) [0.91, 1.49]
Close Others 1.97 (3.83) [1.41, 2.52] 2.02 (3.17) [1.56, 2.48] 1.42 (2.41) [1.07, 1.77] 1.35 (2.75) [0.95, 1.75] 1.46 (2.66) [1.08, 1.85]
Same Age 1.37 (3.18) [0.91, 1.83] 1.60 (4.86) [0.90, 2.31] 1.15 (2.99) [0.72, 1.58] 1.22 (2.68) [0.83, 1.61] 1.04 (3.02) [0.61, 1.48]
Same Gender 1.85 (4.32) [1.22, 2.47] 1.92 (5.06) [1.19, 2.65] 1.39 (3.20) [0.93, 1.85] 1.79 (4.68) [1.11, 2.47] 1.35 (3.35) [0.87, 1.84]
Past Self 3.18 (5.06) [2.45, 3.92] 3.89 (4.43) [3.24, 4.53] 3.11 (4.68) [2.44, 3.79] 5.97 (7.39) [4.90, 7.04] 5.16 (6.18) [4.26, 6.05]
Ideal Self 3.19 (5.21) [2.44, 3.95] 3.76 (7.37) [2.70, 4.83] 2.98 (6.17) [2.09, 3.88] 2.75 (4.44) [2.10, 3.39] 3.70 (7.96) [2.55, 4.86]

Other (n¼ 21)
People in General 1.45 (3.72) [-0.15, 3.04] 2.20 (3.69) [0.62, 3.77] 1.68 (3.25) [0.30, 3.07] 1.67 (2.35) [0.66, 2.68] 2.99 (6.17) [0.36, 5.63]
Close Others 1.46 (2.38) [0.44, 2.47] 2.14 (2.88) [0.90, 3.37] 1.74 (2.74) [0.56, 2.91] 3.08 (5.55) [0.71, 5.46] 2.39 (4.31) [0.55, 4.23]
Same Age 1.58 (2.95) [0.32, 2.84] 1.11 (1.20) [0.59, 1.62] 1.23 (1.70) [0.50, 1.95] 1.24 (2.03) [0.37, 2.11] 1.38 (3.03) [0.08, 2.68]
Same Gender 2.06 (3.79) [0.44, 3.68] 2.90 (4.54) [0.96, 4.84] 1.06 (1.13) [0.57, 1.54] 2.07 (2.21) [1.12, 3.01] 2.27 (4.33) [0.42, 4.13]
Past Self 2.74 (2.87) [1.51, 3.97] 4.07 (4.25) [2.26, 5.89] 1.63 (2.27) [0.66, 2.60] 4.92 (5.48) [2.58, 7.27] 7.22 (6.39) [4.49, 9.96]
Ideal Self 5.33 (12.97) [-0.22, 10.88] 4.14 (4.90) [2.04, 6.23] 2.52 (4.60) [0.55, 4.49] 3.99 (9.37) [-0.01, 8.00] 4.14 (5.32) [1.86, 6.42]

Note. Reference Group (RG) Choice refers to the primary reference group that participants reported using when answering personality items. Participants are div-
ided into subsamples based on this choice.
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their age is so strong that it even overcomes peoples’ specific
beliefs about the people they are comparing themselves to
when responding to personality questions.

The general pattern was, in fact, similar to what we found
for the overall sample in Aim 2, in that people in general,
close others, and people the same gender clustered together
in producing the next most similar results, and within-
person comparisons to past or ideal self produced the least
similar results. This was even the case among people who
reported using the past or ideal self for comparisons, sug-
gesting that people actually have relatively little insight into
the reference groups they use when completing personality
assessment questionnaires. In fact, while there was some evi-
dence for insight regarding reference group choice, it was
very modest. As one specific example, the squared

differences and correlations for extraversion do tend to
suggest greater similarity between the people in general
prompted data and unprompted data among people who
reported using people in general as a reference group (i.e.,
1.12 is the lowest value for that prompt in the
Extraversion column of Table 3 and .88 is the highest cor-
relation for that prompt in the Extraversion column of
Table 4). That being said, these differences are quite small,
and there are many other instances in which similarity is
higher for a different prompt than the explicitly recalled
reference group. As one example, Extraversion scores
between unprompted and close others prompted data were
more similar among people who said they used people in
general (1.35) than among people who said they used close
others (1.75; Table 3).

Table 4. Trait correlations between participants’ unprompted trait scores and trait scores in each reference group condition by primary RG choice.

RG Condition by RG Choice

r 95% CI p r 95% CI p r 95% CI p r 95% CI p r 95% CI p

Extraversion Agreeableness Conscientiousness Neuroticism Openness

People in General (n¼ 489)
People in General .88 [.85, .89] <.001 .80 [.76, .83] <.001 .87 [.85, .89] <.001 .86 [.83, .88] <.001 .82 [.78, .84] <.001
Close Others .83 [.80, .86] <.001 .76 [.72, .80] <.001 .82 [.79, .85] <.001 .79 [.75, .82] <.001 .77 [.73, .80] <.001
Same Age .90 [.88, .91] <.001 .82 [.79, .85] <.001 .86 [.83, .88] <.001 .89 [.87, .90] <.001 .85 [.83, .88] <.001
Same Gender .85 [.82, .87] <.001 .78 [.74, .81] <.001 .84 [.81, .87] <.001 .85 [.82, .87] <.001 .81 [.77, .84] <.001
Past Self .48 [.41, .54] <.001 .48 [.41, .54] <.001 .36 [.28, .44] <.001 .00 [-.09, .09] .947 .23 [.15, .31] <.001
Ideal Self .60 [.55, .66] <.001 .60 [.54, .66] <.001 .68 [.63, .73] <.001 .58 [.52, .64] <.001 .49 [.41, .55] <.001

Close Others (n¼ 195)
People in General .83 [.78, .87] <.001 .78 [.71, .83] <.001 .81 [.75, .85] <.001 .81 [.75, .85] <.001 .81 [.76, .85] <.001
Close Others .78 [.72, .83] <.001 .75 [.68, .80] <.001 .76 [.69, .81] <.001 .77 [.70, .82] <.001 .72 [.65, .78] <.001
Same Age .82 [.77, .86] <.001 .76 [.70, .81] <.001 .83 [.78, .87] <.001 .83 [.78, .87] <.001 .81 [.75, .85] <.001
Same Gender .80 [.74, .84] <.001 .73 [.66, .79] <.001 .80 [.74, .84] <.001 .80 [.74, .85] <.001 .75 [.68, .81] <.001
Past Self .46 [.34, .56] <.001 .47 [.36, .58] <.001 .18 [.04, .31] .012 .02 [-.12, .16] .783 .33 [.20, .45] <.001
Ideal Self .50 [.39, .60] <.001 .60 [.50, .69] <.001 .61 [.51, .69] <.001 .59 [.49, .67] <.001 .54 [.43, .63] <.001

Same Age (n¼ 171)
People in General .81 [.75, .86] <.001 .76 [.68, .81] <.001 .82 [.77, .87] <.001 .77 [.71, .83] <.001 .79 [.72, .84] <.001
Close Others .77 [.71, .83] <.001 .72 [.64, .78] <.001 .79 [.73, .84] <.001 .74 [.66, .80] <.001 .74 [.67, .80] <.001
Same Age .87 [.83, .90] <.001 .73 [.65, .79] <.001 .83 [.78, .87] <.001 .87 [.82, .90] <.001 .84 [.78, .88] <.001
Same Gender .84 [.78, .88] <.001 .73 [.65, .79] <.001 .79 [.73, .84] <.001 .79 [.72, .84] <.001 .79 [.73, .84] <.001
Past Self .47 [.35, .58] <.001 .49 [.37, .60] <.001 .38 [.24, .50] <.001 -.05 [-.20, .10] .486 .28 [.13, .41] <.001
Ideal Self .49 [.37, .60] <.001 .55 [.43, .64] <.001 .61 [.50, .69] <.001 .54 [.43, .64] <.001 .57 [.46, .66] <.001

Same Gender (n¼ 37)
People in General .78 [.61, .88] <.001 .69 [.46, .83] <.001 .87 [.76, .93] <.001 .78 [.60, .88] <.001 .71 [.51, .84] <.001
Close Others .78 [.61, .88] <.001 .70 [.48, .83] <.001 .84 [.70, .91] <.001 .75 [.56, .86] <.001 .71 [.50, .84] <.001
Same Age .89 [.80, .94] <.001 .78 [.61, .88] <.001 .90 [.82, .95] <.001 .77 [.60, .88] <.001 .82 [.67, .90] <.001
Same Gender .77 [.59, .88] <.001 .82 [.67, .90] <.001 .88 [.78, .94] <.001 .90 [.81, .95] <.001 .82 [.67, .90] <.001
Past Self .67 [.45, .82] <.001 .47 [.18, .69] .003 .63 [.38, .79] <.001 .14 [-.19, .44] .414 .23 [-.10, .51] .173
Ideal Self .43 [.12, .66] .009 .65 [.42, .81] <.001 .73 [.54, .85] <.001 .58 [.31, .76] <.001 .59 [.32, .76] <.001

Past Self (n¼ 97)
People in General .76 [.66, .83] <.001 .76 [.66, .83] <.001 .83 [.75, .88] <.001 .85 [.79, .90] <.001 .80 [.72, .86] <.001
Close Others .78 [.69, .85] <.001 .78 [.69, .85] <.001 .74 [.63, .82] <.001 .78 [.69, .85] <.001 .74 [.63, .82] <.001
Same Age .85 [.78, .89] <.001 .82 [.74, .88] <.001 .80 [.72, .86] <.001 .80 [.71, .86] <.001 .78 [.69, .85] <.001
Same Gender .80 [.72, .86] <.001 .80 [.71, .86] <.001 .80 [.71, .86] <.001 .77 [.68, .84] <.001 .70 [.59, .79] <.001
Past Self .46 [.28, .60] <.001 .52 [.36, .65] <.001 .32 [.13, .49] .001 -.16 [-.35, .04] .123 .24 [.04, .42] .020
Ideal Self .44 [.26, .59] <.001 .64 [.50, .74] <.001 .49 [.32, .63] <.001 .38 [.20, .54] <.001 .37 [.18, .53] <.001

Ideal Self (n¼ 183)
People in General .69 [.60, .76] <.001 .72 [.65, .79] <.001 .77 [.71, .83] <.001 .76 [.70, .82] <.001 .75 [.68, .81] <.001
Close Others .71 [.63, .77] <.001 .64 [.55, .72] <.001 .79 [.73, .84] <.001 .75 [.68, .81] <.001 .71 [.63, .78] <.001
Same Age .78 [.72, .83] <.001 .72 [.64, .78] <.001 .78 [.72, .83] <.001 .78 [.71, .83] <.001 .77 [.70, .82] <.001
Same Gender .72 [.64, .78] <.001 .65 [.55, .72] <.001 .75 [.68, .81] <.001 .66 [.57, .74] <.001 .71 [.64, .78] <.001
Past Self .42 [.29, .53] <.001 .43 [.30, .54] <.001 .32 [.18, .44] <.001 -.20 [-.34, �.06] .006 .13 [-.02, .27] .092
Ideal Self .51 [.39, .61] <.001 .35 [.21, .47] <.001 .63 [.54, .71] <.001 .60 [.50, .69] <.001 .43 [.30, .54] <.001

Other (n¼ 21)
People in General .78 [.52, .90] <.001 .49 [.07, .76] .026 .48 [.07, .76] .026 .81 [.58, .92] <.001 .47 [.05, .75] .032
Close Others .83 [.63, .93] <.001 .41 [-.03, .71] .065 .51 [.10, .77] .018 .63 [.27, .83] .002 .59 [.21, .81] .005
Same Age .84 [.64, .93] <.001 .89 [.74, .95] <.001 .78 [.52, .91] <.001 .83 [.62, .93] <.001 .72 [.42, .88] <.001
Same Gender .71 [.41, .88] <.001 .56 [.17, .80] .008 .76 [.48, .90] <.001 .76 [.50, .90] <.001 .58 [.20, .81] .006
Past Self .51 [.10, .77] .017 .38 [-.07, .69] .093 .50 [.09, .77] .021 -.02 [-.45, .41] .930 .19 [-.27, .57] .419
Ideal Self -.08 [-.49, .37] .733 .08 [-.37, .49] .739 .29 [-.17, .64] .207 .38 [-.07, .69] .093 .05 [-.39, .47] .827

Note. Reference Group (RG) Choice refers to the primary reference group that participants reported using when answering personality items. Participants are div-
ided into subsamples based on this choice.
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Discussion

In this study, we examined which reference groups people
say they use when completing a personality trait question-
naire, which reference group seems to exert the most influ-
ence on personality assessment data in general, and whether
individual differences in reference group choices have specific
impacts on personality assessment scores. There were three
major findings. First, people are more likely to say they use
certain reference groups than others, on average. Second,
these stated preferences do not align with the reference
groups that are actually the most impactful on trait scores.
Third, people prefer between- rather than within-person
comparisons. We discuss the theoretical and practical impli-
cations of these and further findings of this study below.

The most commonly reported reference group people
believed they compared their personality to was people in
general, contrary to our prediction (H1) and prior research
that found close others to be favored most (Cred�e et al.,
2010). The discrepancy between these findings could be due
to two factors regarding study design. First, we asked partic-
ipants to report who they compared their personality to
most when responding to the personality items which differs
from Cred�e et al.’s instructions that asked participants to
rate the importance of the reference groups when arriving at
their decisions for the personality items. It is possible that
participants rated close others as most important in Cred�e
et al.’s study because close others are most important emo-
tionally to the participants. Second, Cred�e et al. only
assessed measures of conscientiousness whereas we assessed
all Big Five traits. It may be that participants use different
reference groups for different traits, and close others is the
most favored reference group when drawing self-perception
conclusions about one’s own levels of conscientiousness.

However, analyses of the similarity between prompted
and unprompted data suggests that the reference group peo-
ple think they are using is not all that impactful on actual
results. In fact, we mostly failed to find support for our
hypothesis (H2) that the most similar reference group would
be the most chosen reference group (i.e., people in general).
Instead, the most impactful reference group tended to be
people the same age as the participant. This effect general-
ized across all traits and pertained to both overall similarity
of trait scores and to rank ordering of people on trait scores.
Most surprisingly, the similarity of scores between
unprompted data and same age prompted data held even for
people who believed they used different reference groups.
Although differences in similarity values were often small
and, in many cases, not statistically significant, an overall
pattern emerged suggesting that the use of same-age peers
as a reference group may have effects on personality assess-
ment. Specifically, if people are most commonly comparing
their personality to people of their same age, both longitu-
dinal assessments of personality development as well as
cross-sectional age differences in personality may be under-
estimated. Just as cross-cultural differences are difficult to
find when everyone compares within-culture (Bleidorn
et al., 2016, Heine et al., 2002), personality change may be
hard to detect if everyone consistently updates their norms
within age groups.

Another consistent pattern was people’s tendency to com-
pare themselves to other people rather than other aspects of
themselves, even when they believed they were making self-
comparisons. In other words, people make between- rather
than within-person comparisons when reporting on their
own personality. This suggests that personality assessment
data primarily provides information on how people perceive
and interpret their personality relative to others. This find-
ing has implications for longitudinal studies of personality
development, in that, for example, an observed increase in
an individual’s agreeableness over time is assumed to repre-
sent an increase in agreeableness relative to this individual’s
past levels of agreeableness, not relative to levels of agree-
ableness among other people. This present finding suggests
that the multiple assessments of personality traits in longitu-
dinal research may underestimate the changes in personality
traits to the degree that people compare themselves to other
people their age rather than to their previous self when
reporting their patterns of thoughts, feelings, and behaviors.
Thus, when assessing personality change, it may be advisable
to explicitly ask participants to consider their previous self
or use measures that are explicitly designed to assess within-
person change in traits (e.g., Bleidorn et al., 2021; Hopwood
et al., 2022).

Another interesting finding to emerge from this study
was people’s perception of change they experienced com-
pared to their past selves. Our findings suggest that people
believe they are less agreeable and open, and more extra-
verted and neurotic compared to what they were like in the
past, with little to no change in conscientiousness. This is in
stark contrast to robust personality development data, which
evidences that personality development follows a maturation

Figure 2. Number of participants whose unprompted scores were most similar
to the same age prompted scores (blue/left) vs number of participants whose
unprompted scores were most similar when prompted with any of the other
five reference groups (red/right). Similarity was represented as the squared dif-
ference between people’s average unprompted personality score (i.e., the aver-
age of all Big Five trait scores) and the average personality score within each
reference group condition. No more than 60 people had the same similarity
score across multiple reference groups.
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trend on average, such that people tend to become more
agreeable and conscientious, and less neurotic as they age,
with little to no change in extraversion nor openness
(Roberts et al., 2006). These differences in findings could
partly be explained by expectations people have regarding a
past self and how different they should be from the past.
Thus, they may be more prone to respond in a way indica-
tive of change than when relating their personality to any
entity in the present (e.g., people in general, people their
same age).

Overall, our findings suggest that people have relatively
little insight into which reference group they are using when
responding to questions about their personality. For
example, trait scores from same age and same gender refer-
ence groups were two of the most similar to the
unprompted scores, however, people in general was the most
and same gender the least chosen reference group that par-
ticipants believed using. This finding is in line with prior
research (Cred�e et al., 2010) and is critically important when
it comes to the interpretation of personality assessment data.
Though our findings indicated that same age was most
impactful on personality data, there was still variability in
which reference group produced the most similar trait
scores to unprompted scores. Variability in who people
compare their personality to combined with their lack of
awareness of this process could potentially bias personality
data and complicate interpretation. Alternatively, it is pos-
sible that people are aware of who they compare their per-
sonality to, but the act of intentionally asking them to
reflect and report on their personality in a survey introduces
a lot of noise into their answers.

Limitations

There are two main limitations to our study. First, although
we provided an adequate range of reference groups for par-
ticipants to choose from, we did not provide an explicit
option indicating that they do not use reference groups.
This would have provided more information on the insight
people had into their own comparison process. Second, we
collected a convenience sample from Prolific which limits
the generalizability of our findings, especially when consid-
ering the reference group effect in terms of cross-cultural
comparisons. More generally, a potential limitation of this
line of research is the use of practical rather than theoretical
considerations in selecting and articulating reference groups
in personality questionnaires.

Future directions

To date, there exists very limited research on reference
group processes in personality assessment and as such, the
present study provides only preliminary evidence that future
research may benefit from expanding on in three ways.

First, learning what RG people believe they use may be
better addressed by asking an open-ended question about
RG comparisons. This could provide more insight into peo-
ple’s beliefs about RG choice as well as give more RG

options to list when inquiring about RG choice. Second,
future research could explore people’s perceptions of the
RGs they use for comparisons, as these RGs may differ in
size, nature, and valence. These individual differences in RG
perceptions may contribute to different outcomes in person-
ality scores even when comparisons are made using the
same RG. Third, scholars should assess not just what refer-
ence groups people use, but how they use them. That is, the
actual cognitive process and mechanisms of RG comparisons
remain unknown. People could compare themselves to RGs
relatively as Wood et al. (2012) suggests, such that their per-
sonality depends on how they rank within a group of the
chosen RG, or these comparisons may happen in a more
absolute sense when considering the average personality of
the RG. Moreover, people may change their RG comparison
depending on each personality item (e.g., perhaps people
use coworkers as the RG when answering questions about
their conscientiousness but use friends as the RG when
answering questions about their extraversion).

Conclusions

How do people make judgments on their personality and
report on it? In the present study, we investigated who indi-
viduals compare their personality to in order to arrive at
their own personality response, and the extent to which they
were aware of these comparisons. We found that most peo-
ple believed that they compare their personality to people in
general and people they know well. However, the most pre-
ferred reference group participants actually used when rating
their personality was people their age, suggesting that people
are not aware of the reference group comparisons they
make when responding to personality items. Together with
the finding that people prefer between- versus within-person
comparisons when evaluating their personality, these find-
ings suggest that we may underestimate change when assess-
ing personality in longitudinal studies. These findings have
important implications for the collection and interpretation
of personality data. Perhaps most critical, our findings sug-
gest that people may not have good insight into how they
understand and rate their personality in questionnaires, sup-
porting calls (Cred�e et al., 2010; Reddock et al., 2011) to
provide more specific instructions about the reference group
comparisons people should make when reporting on their
personality.
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