
http://www.diva-portal.org

This is the published version of a paper published in .

Citation for the original published paper (version of record):

Eriksson, M., Langeborg, L. (2021)
Toward a theory of own-anchoring in judgments of other people's external
characteristics
Journal of Theoretical Social Psychology, 5(3): 262-268
https://doi.org/10.1002/jts5.91

Access to the published version may require subscription.

N.B. When citing this work, cite the original published paper.

Permanent link to this version:
http://urn.kb.se/resolve?urn=urn:nbn:se:hig:diva-35498



262  |     J Theo Soc Psychol. 2021;5:262–268.wileyonlinelibrary.com/journal/jts5

1  | INTRODUC TION

In estimations of other people's external characteristics such as age, 
weight, and height, which can be measured on objective scales, in-
dividuals tend to assimilate their estimates to their own characteris-
tics, resulting for instance in taller people make higher estimates of 
other peoples' height than shorter people do. This phenomenon has 
been termed the own- anchor effect and has been demonstrated in a 
handful of studies, with applications for eyewitness accuracy in crim-
inal investigations (Ebbesen & Rienick, 1998; Flin & Shepherd, 1986; 
Sörqvist et al., 2011; Vestlund et al., 2009; Ward, 1967). The phe-
nomenon has primary been considered as an estimation bias and has 
not been subject to much theorizing, but see Sörqvist et al. (2011) for 
an exception. The own- anchoring phenomenon is related to studies 
of egocentric biases in judgment of other peoples' internal charac-
teristics or states often studied in social psychology, for example 
the false consensus effect (Krueger & Zeiger, 1993) and judgments 

of personality traits in studies of social projection (Robbins & 
Krueger, 2005), in which other people are expected to be similar to 
them. However, these studies typically rely on subjective ratings of 
both the own characteristics and those of other peoples', and lack 
corresponding objective measures. The aim of the present study is 
to suggest a definition of own- anchoring of other people's external 
characteristics in which information of the targets true values are 
central, and show how it differs from traditional conceptions and 
analyses. Own- anchoring and social projection both concern assim-
ilation, that is, estimations being drawn toward specific comparison 
values or standards (in these cases the estimators' own characteris-
tics). The same process is central in classical anchoring effects, which 
concerns assimilation of estimates toward explicit comparison val-
ues (i.e., anchors, see Furnham & Boo, 2011, for a review) or implicit 
comparison values (e.g., Epley & Gilovich, 2005).

The own- anchor effect has hitherto been analyzed in the same 
way as in social projection, that is by the correlation between the 
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self- rated value and the self's rating of others, across participants 
(e.g., Flin & Shepherd, 1986; Sörqvist et al., 2011). A significant pos-
itive correlation between estimates of other peoples' age, weight, 
or height and the corresponding characteristics of the estimator is 
interpreted as presence of assimilation (i.e., an own- anchor effect), 
and a significant negative correlation is interpreted as a contrast ef-
fect (i.e., the opposite of assimilation or own- anchoring). However, 
because the own- anchor phenomenon is concerned with objective 
characteristics, information on the targets objective values is (in 
contrast to studies on social projection) also available. Information 
of true values in relation to estimated values allows a more rigor-
ous definition of own- anchoring based on the relation between the 
estimator's values, the target person's values, and the estimates. 
We suggest that the term own- anchor effect should be reserved 
for cases when the estimate and the estimator's own value (i.e., the 
anchor) both are bigger than the target's value, or when both the 
estimate and the estimator's own value are smaller than the target's 
value. The term contrast should be reserved for cases when the es-
timate and the estimator's own value falls on different sides of the 
target person's value. Imagine, for example, that a 45- year- old par-
ticipant estimates the age of a 55- year- old target person. Following 
our suggestion, own- anchoring occurs when the estimation is below 
55 years. An estimate of 55 years would in the same example be 
correct and hence not biased. Any estimate over 55 years would in-
dicate a contrast effect in which the estimators exaggerate the dif-
ference between their own age and the target person's age, rather 
than undervalue it (as in the case of assimilation). Note that this 
conception differs from that assumed by the correlation approach. 
For example, a correlation may indicate a positive value (and hence 
be interpreted as assimilation) even when participants consistently 
overestimate the age of target persons being older than themselves. 
In such cases, the estimates are not drawn toward the anchor point 
(i.e., the estimator's own value), which is the key aspect of assimila-
tion and anchoring. In our view, such estimations should instead be 
regarded as contrast effects.

We have developed an index, the Own- Anchor index (OAi), which 
incorporates the definition of the own- anchor phenomenon accord-
ing to the conceptualization outlined above. It is suggested as a di-
rect measure of own- anchoring that takes the estimates relation to 
both the estimators' values and the targets' values into account. In 
addition, OAi allows for more powerful statistics including informa-
tion on distribution and inferential statistics.

The index is based on the absolute deviation between the es-
timated value (EV) and the target person's value (TV), [OAi = abs 
(EV − TV)]. The sign of the index is determined by the relation 
between EV, TV, and the participants own value (PV), as given in 
Table 1. If EV falls between TV and PV, the estimation is interpreted 
as assimilated in the direction of PV and the index is given a pos-
itive sign. If TV falls between PV and EV, the index is interpreted 
as contrasted away from the PV and given a negative value. Hence, 
positive values indicate own- anchoring and negative values indicate 
contrast. Whether estimations of a target are significantly biased in 
either direction can easily be determined by a one- sample t- test. For 

correct estimations (EV = TV), a value of zero is assigned, regardless 
the value of PV. Estimations for which PV and TV are the same (but 
different from EV) are discarded because they cannot be regarded 
as either assimilations, contrasts, or as correct estimations.

Estimations that go beyond the participant's own value on the 
judgmental domain (EV < PV < TV or EV > PV > TV) in relation to 
the target's value constitute a phenomenon we call over- anchoring. 
The estimate can be directed either downward (i.e., smaller than both 
PV and TV), or upward (i.e., bigger than both PV and TV). An example 
of over- anchoring downward would be if the 45- year- old participant 
from the example above would estimate the age of a 55- year- old 
target to be 40 years. If the same participant would estimate a 40- 
year old target to be 50 years, it would be over- anchoring upward.

In contrast to the correlational approach, our conceptualization 
distinguishes on an individual estimate level if the estimate (concep-
tually) is to be considered as own- anchoring (assimilation or over- 
anchoring), or as contrast. Together with the associated index, this 
conceptualization allows for more detailed results that may help 
further clarify the own- anchor phenomenon and its prerequisites in 
the future.

2  | A HYPOTHETIC AL E X AMPLE

The difference between the correlational approach and the index 
approach might appear marginal, and indeed, that is often the case. 
However, in some cases the two methods can lead to contrast-
ing results. Table 2 presents five participants' age estimates of a 
35- year- old target. The participants give different estimates in data 
set A, B, and C respectively. First, consider data set A in the table, 
in which all estimates fall between the target's age and the partici-
pants' ages. Here, the two types of measurements point in the same 
direction as both the correlation coefficient, r(5) = .89, p = .042, 
and the Own- Anchor index M(OAi) = 4.40, SD = 2.88, t(4) = 3.42, 
p = .027, indicates assimilation. In data set B, however, the measure-
ments give contrasting results. Because the estimated age falls be-
tween the participants' age and the target person's age for all cases, 

TA B L E  1   Sign and type of effect of the Own- Anchor index (OAi)

Type and sign Condition

Assimilation (positive sign) If TV < EV < PV

If TV > EV > PV

Over- anchoring (positive sign) If TV < PV < EV— upward

If TV > PV > EV— 
downward

Contrast (negative sign) If PV < TV < EV

If EV < TV < PV

Zero If EV = TV

Discarded If PV = TV and EV < TV

If PV = TV and EV > TV

Abbreviations: EV, estimated value; PV, participant value; TV, target 
value.
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these cases should be regarded as clear cases of assimilation. This is 
also confirmed by the significant positive value on the Own- Anchor 
index, determined by a one sample t- test, M(OAi) = 3.40, SD = 1.67, 
t(4) = 4.54, p = .01. However, the correlation between participant 
age and estimated age is significantly negative, indicating a contrast 
effect, r(5) = −.996, p < .001.

For data set C, all estimates are higher than the target persons' 
ages, whereas all participants' ages are lower than the target per-
sons' ages, such cases that should be regarded as a contrast effect 
according to our conceptualization of the effect. This is also con-
firmed by the significantly negative value on the Own- Anchor index, 
M(OAi) = −15.60, SD = 7.60, t(4) = −4.59, p = .01. Yet, the significant 
positive correlation between participant age and estimated age indi-
cates a strong assimilation, r(5) = .988, p = .002.

3  | AN EMPIRIC AL E X AMPLE: 
RE ANALYSES OF DATA FROM SÖRQVIST 
ET AL .  (2011)

Moving from hypothetical to empirical data is a crucial step for any 
theory perspective. We will therefore reanalyze the data from Study 
2 by Sörqvist et al. (2011) with the here suggested conceptualization 
of the own- anchor effect, and compare the two results. The dataset 
is unique in that it incorporates estimations from both women and 
men in three dimensions (age, height, and weight), of both female and 
male target persons. The study is also theoretically interesting as it 
discusses own- anchoring of other people's external characteristics 
in relation to other theories of social judgment. In the original study, 
a central issue was whether own- anchoring should be expected for 
both same- gender and cross- gender estimates, and for both female 
and male participants.

Following theories of social categorization and social projection 
(e.g., Clement & Krueger, 2002; Krueger & Zeiger, 1993; see Robbins 
& Krueger, 2005 for a review), stronger own- anchor effects would 
be expected for ingroup comparisons (in this case same gender es-
timates) than for out group comparisons (here cross- gender esti-
mates). This pattern was by large confirmed by Flin and Shepherd 
(1986) in estimates of height and weight, although they also reported 
a weak cross- gender effect in estimates made by women. Because 
their study was limited to male target persons, no data of own- 
anchoring in men's estimates of female targets were available.

Theories suggesting stronger assimilation for ingroup compar-
ison make no prediction about gender differences in this pattern. 
However, Sörqvist et al. (2011) suggested that cross- gender as-
similation would be expected in estimates made by women, but 
not in estimates made by men. The argument was based on stud-
ies in social comparisons, self- categorization, and gender (Cross & 
Madson, 1997; Guimond et al., 2006; Martinot et al., 2002), which 
report that women primarily lean on interdependent comparisons 
in their self- construals (in which relations to others are central), 
whereas those of men are more independent of others, which may 
lead to a stronger tendency for women to compare themselves with 
both genders. Sörqvist et al. (2011) present data supporting this 
suggestion for estimates of other peoples' external characteristics 
in their paper duly entitled Women assimilate across gender, men 
don't.

Perceived similarity between the standard and the target 
has been considered important in theories of social comparisons 
apart from social categorization. According to Mussweiler's (2003) 
Selective Accessibility Model (SAM), the first impression of similarity 
(or dissimilarity) affects whether the estimator later on focuses on 
similarities or differences between the standard and the target.

In our reanalyses, will first compare the results from a traditional 
correlational analysis of the own- anchor phenomenon with the re-
sults from an analysis based on the OA- index following our outlined 
definition, and tested by whether the OAi is significantly different 
from zero. We seek to investigate if the two analyses will yield the 
same result and if the results affect the conclusion about men's in-
ability to assimilate across gender. Secondly, we will investigate the 
distribution of own- anchoring, including over- anchoring, to see how 
frequent each type defined in the AO- index is, and if some types are 
restricted to particular targets or judgmental dimension.

3.1 | Method

The methods used in Study 2 in Sörqvist et al. (2011) are briefly 
summarized here; for additional details we refer to the original 
study. A total of 108 individuals (54 females) participated in the 
experiment. The female participants' mean age, weight and height 
were 28.9 years (SD = 9.6), 65.30 kg (SD = 10.83), and 167.09 cm 
(SD = 5.51), respectively. The male participants' mean age, weight, 
and height were 28.4 years (SD = 8.4), 80.74 kg (SD = 12.62), and 
181.54 cm (SD = 5.92).

The participants estimated age, weight, and height from full- body 
photographs of 21 women (20– 52 years, 51– 79 kg, 158– 171 cm) and 
21 men (19– 54 years, 61– 84 kg, 160– 190 cm) who served as target 
persons in self- paced order. The order of the three types of estima-
tions was counterbalanced among participants. The female targets' 
mean age, weight, and height were 33.2 years (SD = 11.0), 64.38 kg 
(SD = 9.09), and 165.67 cm (SD = 4.33), respectively. The male tar-
gets' mean characteristics were 34.6 years (SD = 12.9), 74.62 kg 
(SD = 8.22), and 180.05 cm (SD = 7.78). Just under 2% of the data 
was missing.

TA B L E  2   Three sets of hypothetical data for age estimations

Participant value Data set A Data set B
Data 
set C

25 28 30 46

15 33 32 52

17 27 34 40

25 33 27 58

20 32 28 57

Note.: The target is 35 years in all estimations.
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The Own- Anchor index was calculated using the absolute deviation 
between the estimations of the target's age, weight, and height and the 
target persons' actual age, weight, and height and assigned a positive 
or negative value based on the participants' own value in the relevant 
dimension, following the principles in Table 1. Own- anchoring was 
determined by testing whether the mean values of the Own- Anchor 
index departed from zero or not by one- sample t- tests. To correct for 
multiple testing, an “omnibus” one sample t- test was first computed for 
own- anchoring of age, height, and weight, respectively. Starting with 
an alpha value of .05 and correcting by the Bonferroni method yields 
an alpha of .017. If this test was significant, four additional tests were 
computed regarding participant and target gender. For these tests, 
an alpha of .004 was used. However, we wanted to compare the data 
from the Own- Anchor index with the original values from Sörqvist 
et al. (2011), based on a correlation between the signed differences 
between participants' estimates and the true value, and the estimator's 
own characteristics, and this analysis used the .05 and the .01 levels of 
significance. To maintain readability, we report significance at the .01 
and the .004 level.

The distribution of various types of own- anchoring over all tar-
get persons in all three judgmental dimensions was explored by six 
2 (low/high) × 2 (women/men) ANOVAs. Each dimension was dived 
into a low/high group by the median. To gard for multiple testing, a 
significance level of .01 was employed.

4  | RESULTS

4.1 | Comparison of the own- anchor index and 
correlations

For age estimates, the Own- Anchor index identified 62.8% assimila-
tions, 29.1% contrasts and 8.1% correct estimations. In total, 3.5% 

were discarded because they could not be assigned as neither as-
similations, contrasts, nor correct estimations (see Table 1). Of all 
assimilations, 21.6% was over- anchorings, that is, estimations that 
go beyond the participant's own age. The over- anchorings were of 
smaller magnitude (M = 3.378, SD = 2.610) compared with other 
own- anchorings (M = 4.586, SD = 2.136, t[41] = 3.541, p = .001, 
d′ = .546). The index mean was positive and significantly differ-
ent from zero as determined by a one- sample t- test (M = 1.701 
SD = 1.643, t[107] = 10.754, p < .001, d = 1.035). The correlation 
coefficient with lower power than the corresponding Own- Anchor 
index indicated no significant overall assimilation (r = .155, p = .108, 
n = 108). Broken down by gender, the Own- Anchor index indicated 
own- anchoring both within and across gender for both male and 
female participants, whereas the only own- anchor effect found 
through correlational analyses was cross gender own- anchoring for 
female participants (see Table 3).

For height estimates, the Own- Anchor index identified 60.7% 
assimilations, 37.2% contrasts, and 2.1% correct estimations. Two 
percent (2.1%) were discarded. Of all assimilations, 7.1% were over- 
anchorings distributed over all targets. The over- anchorings were 
of smaller magnitude (M = 3.153, SD = .866) compared with other 
own- anchorings (M = 3.672, SD = .811, t[41] = 3.796, p < .001, 
d′ = .586). The index mean was positive and significantly differ-
ent from zero as determined by a one- sample t- test (M = .517, 
SD = 1.834, t[107] = 2.927, p = .004, d = .282). The correlation co-
efficient, on the other hand, indicated no significant overall assim-
ilation (r = .131, p = .176, n = 108). Broken down by gender, both 
types of analyses indicate an own- anchor effect for same gender 
estimates (although the men's values do not quite reach the de-
sired level of significance, see Table 3), but not for cross- gender 
estimates.

For weight estimates, the Own- Anchor index identified 57.8% 
assimilations, 35.0% contrasts, and 4.9% correct estimations. Two 

TA B L E  3   Mean Own- Anchor index compared to the correlation method for estimations of age, height and weight of male and female 
targets

Participants

Male target persons Female target persons

OAi Corr. OAi Corr.

M (SD) t d r M (SD) t d r

Age estimations

Men 2.43 (1.53) 11.68** 1.59 .22 1.95 (2.03) 7.07** .96 .13

Women 1.28 (1.43) 6.57** 1.43 .35** 1.17 (2.16) 4.00** .544 .12

Height estimations

Men .61 (1.66) 2.70* .37 .25* .72 (3.40) 1.56 .21 −.07

Women .01 (2.32) .02 <.01 .17 .72 (1.72) 3.06** .42 .30**

Weight estimations

Men 2.83 (2.53) 8.23** 1.12 .36** .38 (4.12) .68 .09 .06

Women −1.05 (3.90) −1.98 −.27 .33** 2.95 (1.88) 11.56** 1.57 .48**

Note: N (men) = 54, (women) = 54. Significance of OAi is determined by one- sample t- tests.
*Significant at the .01 level; 
**Significant at the .004 level. 
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percent (2.1%) were discarded because they could not be assigned as 
either assimilations, contrasts, or correct estimations (see Table 1). 
Of all assimilations, 20.8% were over- anchorings, and they were dis-
tributed over all targets. The over- anchorings were of smaller magni-
tude (M = 4.721, SD = 1.269) compared with other own- anchorings 
(M = 5.629, SD = 1.574, t[41] = 4.841, p < .001, d′ = .747). The index 
mean was positive and significantly different from zero as deter-
mined by a one- sample t- test (M = 1.268 SD = 2.329, t[107] = 5.658, 
p < .001, d = .544). In this analysis, the correlation coefficient ap-
proached significance (r = .216, p = .025, n = 108). Broken down 
by gender, both types of analyses identify an own- anchor effect for 
same gender estimates for both male and female participants, but 
only the correlation approach indicates a cross- gender effect for fe-
male participants.

4.2 | Distribution of various types of own- anchoring

The distribution of various types of own- anchoring over all targets is 
depicted in Figure 1. The analysis based on the means above showed 
that own- anchoring was more prevalent than contrast for most tar-
gets in all three dimensions. To further explore the different types 
of own- anchoring in relation to different targets, a series of 2 (low/
high age/height/weight) × 2 (women/men) ANOVAs was employed. 
They showed no general effects of own- anchoring in any dimension. 
However, separate analyses of upward over- anchoring, that is when 
a participant estimated the age/weight/height of a target younger/
lighter/shorter than herself as older/heavier/taller than herself, was 
most frequent for young targets (F1,38) = 14.505, p < .001, n2 = .276) 
and light target persons (F1,38) = 18.689, p < .001, n2 = .330). This 

F I G U R E  1   Distribution of various 
types of own- anchoring in estimation of 
age, height, and weight over all target 
persons
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kind of over- anchoring was also more frequent for estimations 
of male than for female target persons' weight (F1,38) = 17.785, 
p < .001, n2 = .319). Downward over- anchoring, that is when a par-
ticipant estimated the age/weight/height of a target older/heavier/
taller than themself as younger/lighter/shorter than themself, was 
generally rare, but was more frequent for heavy than for light target 
persons (F1,38) = 36.964, p < .001, n2 = .493) and more frequent 
to female than to male target persons weight (F1,38) = 25.377, 
p < .001, n2 = .400). No effects were found to judgments of height.

5  | DISCUSSION

We have proposed a new definition of own- anchoring in judgments 
of other people's external characteristics that utilizes objective 
measures and incorporates information on the relation between the 
estimated value, the target person's characteristics, and the char-
acteristics of the person making the judgment. The focus on the 
relation between TV, EV, and PV for each individual estimate and 
the clear conceptualization of individual estimates contrasts it to 
studies of assimilation in subjective social judgments such as judg-
ments of personality traits in studies of social projection (Robbins 
& Krueger, 2005), which focus only on the relation between the es-
timate of a target person's value and the own value. Our definition 
allows for the construction of an index that directly measures own- 
anchoring. Our conceptualization and the ensuing measurement of 
the own- anchor effect also entail more detailed results that may 
help clarifying the own- anchor phenomenon and its prerequisites in 
future studies.

It was demonstrated by a hypothetical data set that results from 
here developed index, and correlational analyses sometimes con-
verge, but may also give opposing results. The reanalyses with the 
new index of Study 2 in Sörqvist et al. (2011) gave by large similar 
results as the correlational results from the original study, although 
the claim that only women assimilate across gender was not sup-
ported by the OAi. Further, a special form of own- anchoring labeled 
over- anchoring, that is not visible in correlations, was also disclosed 
by the OAi. The over- anchorings were of smaller magnitude than 
other types of anchoring, suggesting that over- anchoring occurred 
when the target person and the estimating person were close in 
the estimated dimension. Over- anchoring was not confined to a 
particular domain or to specific targets. Upward over- anchoring, 
for which a participant estimated the age/weight/height of a target 
younger/lighter/shorter than themself as older/heavier/taller than 
themself, was particularly frequent in judgments of young and light 
target persons. By contrast, downward over- anchoring, for which 
a participant estimated the age/weight/height of a target older/
heavier/taller than herself as younger/lighter/shorter than themself, 
was more prevalent for heavy targets. Over- anchoring constitute 
an exaggerated form of assimilation that goes beyond the estima-
tor's own value. Similarity comparisons behind assimilation (see e.g., 
Mussweiler, 2003) has been observed to cause stronger assimilation 
(e.g., exaggeration of similarities between standard and target) for 

cases where standard and target are similar, but assimilation beyond 
the anchor has not been observed or discussed before. The psycho-
logical mechanisms behind over- anchoring would benefit from fur-
ther studies, using the OAi.

The new conceptualization and measurement of the own- anchor 
effect proposed here have implications for how the effect is moder-
ated. Following theories of social categorization and social projec-
tion (Clement & Krueger, 2002; Krueger & Zeiger, 1993; see Robbins 
& Krueger, 2005 for a review), stronger own- anchor would be ex-
pected for in- group comparisons (here same gender estimates) than 
for out- group comparisons (here cross- gender estimates) for both 
women and men. This was not supported by Sörqvist et al. (2011) 
who, based on studies in social comparisons, self- categorization, 
and gender (Cross & Madson, 1997; Guimond et al., 2006; Martinot 
et al., 2002), suggested instead that cross- gender estimates would 
be expected in estimates made by women but not in estimates 
made by men. The present reanalysis support neither theory. The 
own- anchor effect was stronger for judgments of same- sexed tar-
get persons height and weight and for judgement of both same-  and 
cross- sex judgments of target person's age.

As observed by Sörqvist et al. (2011), judgments of height and 
weight are different from those of age in that the former is sex- linked 
and age is not. This implies that gender is relevant in judgments 
of other people's height and weight, but not in judgments of age. 
Therefore, participants are likely to notice a similarity in gender when 
estimating other people's height and weight, and assimilation is likely 
to occur after such similarity has been recognized according to SAM 
(Mussweiler, 2003). For age, on the other hand, similarity in gender is 
irrelevant. Own- anchor effects in age are instead the result of direct 
recognized similarities between the estimators and the targets in age.

Own- anchor effects may have multiple causes. The most cen-
tral is to use oneself as reference in judgments of other person's 
characteristics. Yet, it may be driven by other systematic effects as 
well. For example, the fact that men are (on average) heavier and 
taller than women may lead to a systematic overestimation when 
male participants estimate women's height and weight. However, as 
our data show that own- anchor effects for height and weight occur 
mainly for within- gender estimates, such systematic effects do not 
have a significant impact on the results in the here presented study.

The differences between the two measurements clearly show 
that the choice between the two methods is not just sophistry or a 
question of statistical power, but crucial to the understanding and 
characterization of the own- anchor effect. To be able to improve the 
theoretical understanding of the own- anchor effect, it is necessary 
to clarify what the effect actually consist of, and how it should be 
measured. Although the own- anchor effect is small even measured 
by the Own- Anchor index, we argue that it is better described by the 
Own- Anchor index than by a correlation coefficient.

Although a limited phenomenon, the own- anchor effect may help 
shed light on similar assimilation- based phenomena. The Own- Anchor 
index can only be used for objective scales, because subjective scales 
do not have independent measures of the targets or of the partici-
pants. However, the peculiarities of relations between estimator and 
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judgment contributing to a positive correlation indicating assimilation 
discussed in the hypothetical example are most likely present when 
subjective scales are used, for example in most studies of social pro-
jection (e.g., Robbins & Krueger, 2005). Exploring systematic differ-
ences between the two types of measurements in social projection 
by using variables that is possible to measure on both subjective and 
objective scales (such as intelligence and personality characteristics) 
is a possible development for future research.
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