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Theories on anchoring effects—the assimilation of numerical estimates toward previ-
ously considered numbers—have been used to derive hypotheses that susceptibility to
anchoring is correlated with certain personality traits. Thus, for the last decade, a con-
siderable amount of research has investigated relationships between people’s suscepti-
bility to anchoring and personality traits (e.g., intelligence, the Big Five, narcissism).
However, many of the findings are contradictory. We suspect that this inconsistency
is grounded in imprecise measurements. Unfortunately, few reports have disclosed
estimates of the susceptibility scores’ reliability (e.g., Cronbach’s Alpha or interitem
correlations). We created a large and open data set of anchoring susceptibility scores
and conducted a meta-analysis to test how extensive the reliability problem is. Results
suggest that the reliability of most tasks is very low. In the few cases in which the
reliability is acceptable, the validity of the anchoring scores is questionable. We discuss
requirements for further attempts to solve the reliability problem.

Keywords: anchoring effect, meta-analysis, reliability, open data, personality,
moderator

Is the Rio Grande longer or shorter than 5,000 miles?
And is the average number of babies born each day in
the United States more or fewer than 100? These are
two common examples of questions used to investigate
anchoring effects. If such an anchor is provided, later
estimates of the answers to both questions are typically
biased toward the anchors (i.e., 5,000 miles and 100 ba-
bies) and away from the correct values (i.e., 1,885 miles
and 10,267 babies). It has been assumed that some
people are more susceptible to anchoring effects than
others—and this assumption is plausible. For example,
a person with little general knowledge, high openness
to experience, or low scores on narcissism might stick
closer to the anchor than other people. In the present
research, we aim to answer the questions of whether,
and if so, under which conditions such susceptibility
scores resulting from different anchoring items are cor-
related, that is, when such an overall tendency can be
measured reliably.

Why Do We Need to Measure Susceptibility to
Anchoring Reliably?

Anchoring models suggest that there are person pa-
rameters that can explain differences in the suscepti-

bility to anchoring. For example, in the Selective Ac-
cessibility Model (Mussweiler & Strack, 1999), suscep-
tibility to priming is equated with susceptibility to an-
choring, and in the Insufficient Adjustment Model (e.g.,
Epley and Gilovich, 2001), adjustment strength is con-
sidered a person parameter (e.g., Epley and Gilovich,
2001). Stable individual differences in anchoring are
at the core of anchoring theories, and if such trait pa-
rameters were to be found, this would advance theory
development. Specifically, a key finding that has been
cited in support of the insufficient adjustment model is:
Need for cognition was correlated with people’s suscep-
tibility to anchoring (Epley and Gilovich, 2006, Study
2a), but note that this could not be replicated (Röseler
et al., 2022) Similarly, in the field of advice-taking,
the behavioral measure of the weight of a person’s ad-
vice—toward which previous judgments were adjusted
after the advice was given—was theoretically and em-
pirically linked to agency (Schultze et al., 2018, p. 12),
but the effect size was extremely small (r = -.11, 95%
CI [-.22, -.01]).

The reliable and valid measurement of person pa-
rameters in anchoring paradigms is thus an essential
aspect for providing evidence of the validity of the re-
spective theories: For example, if priming is a valid
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account of anchoring, susceptibility to priming (e.g.,
Smeesters et al., 2009) and susceptibility to anchoring
should be correlated, and moderators of priming should
also be moderators of anchoring. By contrast, the ab-
sence of reliable individual differences in the suscepti-
bility to anchoring would suggest that anchoring is a
phenomenon that occurs to similar extents for different
people and that other theoretical models, such as scale
distortion (Frederick & Mochon, 2012; Mochon & Fred-
erick, 2013), are superior (cf. Bahník, 2021b) to the
alternative accounts mentioned earlier.

Moreover, reliable individual differences would allow
for an integration of or discrimination between differ-
ent biases and tasks. Past research has suggested that
biases, such as hindsight bias and anchoring (Pohl et
al., 2003), are related. However, without reliable mea-
surement, it is not possible to answer questions about
whether and how such phenomena are related. With-
out reliable measurement, it is difficult to determine
whether there are different mechanisms that underlie
different anchoring effects, such as self-generated an-
chors and experimenter-provided anchors (e.g., Epley
and Gilovich, 2001).

What is the Evidence for a Problem With the Relia-
bility of Anchoring?

The lack of reports on reliability is a symptom of the
neglect of reliability issues (Parsons et al., 2018) as has
been noted for the dot-probe and Stroop tasks. Simi-
larly, Hedge et al. (2018) discussed the reliability para-
dox—the observation that large and robust effects of-
ten show very low reliability. In anchoring research,
there have been few reports on the reliability of an-
choring tasks. To our knowledge, initial evidence of
low reliability was presented by Röseler et al. (2019).
Subsequently, the reliability problem was corroborated
for a number of different paradigms (Röseler, 2021;
Schindler et al., 2021). Recently, Berthet (2021) was
the first to provide evidence that it is possible to mea-
sure the susceptibility to confirmation bias reliably.

There are a host of findings on significant modera-
tor variables (e.g., narcissism and autistic tendencies,
Cheek and Norem, 2022; cognitive ability, Bergman et
al., 2010; Teovanović, 2019). However, meta-analyses
(Röseler, 2021) and replication attempts (Cheek &
Norem, 2019) suggest that the average effects of many
moderators (i.e., Big Five, cognitive ability, cognitive re-
flection, self-control) are zero.

A small line of research has reported that the sus-
ceptibility to anchoring effects can be measured reli-
ably. Among the first cases of reports of the reliability of
anchoring tasks is Teovanović (2019; see also Berthet,
2021; Gertner et al., 2016). The common thread across

these studies is that they do not use a classical anchoring
paradigm but instead rely on the so-called judge-advisor
system (e.g., Bonaccio and Dalal, 2006) in which par-
ticipants (a) give an estimate (i.e., “unanchored esti-
mate”), (b) are given advice (i.e., an anchor), and (c)
adjust their estimate. By contrast, in classical anchor-
ing tasks, participants do not provide an estimate be-
fore they are given the anchor. Thus, it is possible that
this unanchored estimate introduces a second anchor. If
participants then provide an estimate that is closer to ei-
ther of the two values (i.e., unanchored estimate or ad-
vice), this tendency could be interpreted as susceptibil-
ity to anchoring. In this paradigm, how far participants
adjust from their initial value (their “own anchor”) to-
ward the advice (the “provided anchor”) is reliable (see
https://osf.io/t7ckr for analyses of reliabilities for mul-
tiple advice-taking studies conducted by Schultze et al.,
2017).

Solving the Reliability Problem

If some anchoring tasks do not provide reliable
scores, this does not necessarily mean that there are
no tasks that provide such scores. For example, re-
ports of reliability might simply have been omitted in
cases in which they were acceptable (cf. Parsons et al.,
2018). Suggesting that there is at least one anchoring
task where the susceptibility to anchoring can be mea-
sured reliably is an existential quantification and is sim-
ilar to “black swans exist.” Disproving such a statement
is practically impossible, as all instances of swans would
have to be observed. By contrast, the truth of such a
statement can be established by finding a single black
swan (given that method biases or design flaws have
been ruled out as alternative explanations). To allow
for a reasonable assessment of whether reliable mea-
surement is possible, we analyzed data from existing
anchoring studies that each included multiple anchor-
ing items.

Method

Testing the reliability of all possible paradigms of
anchoring is not feasible as there are almost no two
cases in which the exact same anchoring task was used.
For example, paradigms differ with respect to the ex-
tremeness Chapman and Johnson (1994) or precision
of anchors (e.g., Janiszewski and Uy, 2008), whether
participants were asked a comparative question (e.g.,
“Is the correct value more or less than the anchor?”)
or not (e.g., “Hint: the correct value is less than the
anchor”), whether anchors are random (e.g., a num-
ber drawn from a fortune wheel; Tversky and Kah-
neman, 1974, p. 1128) or plausible estimates (e.g.,
Mussweiler et al., 2000, p. 1145), and many more
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paradigm features. Instead of collecting new data, we
collected and aggregated these data sets. The collection
is available as part of the Open Anchoring Quest (OpAQ;
https://metaanalyses.shinyapps.io/OpAQ), which is a
community-augmented meta-analysis on anchoring
effects (CAMA; Tsuji et al., 2014). The cor-
responding PRISMA checklist is available online
(https://osf.io/zxenw).

Literature Search

We searched for published articles and preprints on
anchoring effects to identify openly accessible data sets
that could be used to test for anchoring effects. The
inclusion criterion for our data set was that a study
needed an anchor manipulation with at least one high
and one low anchor (within- or between-subjects) and
anchored estimates. For example, Cheek and Norem
(2022), meeting this inclusion criterion, let participants
estimate the year the telephone was invented after hav-
ing considered either the year 1830 as an anchor or
1915 (the correct year is usually referred to as Phillip
Reis’ “Telephon” presentation in 1861). For data to be
included in our analyses, at least two anchoring tri-
als with true values or unanchored mean estimates (in
other words, anchored estimates for at least two anchor-
ing items per participant) were required. Cheek and
Norem (2022) also asked participants about other val-
ues such as the maximum speed of a house cat in their
study, leading to the inclusion of the dataset in the reli-
ability analyses. We chose a more inclusive criterion for
the data set (i.e., that datasets with only a single anchor-
ing item are included as well) so that the dataset can
be used to study anchoring effect questions beyond the
analyses of reliability discussed here (e.g., for a meta-
analysis see Röseler and Schütz, 2022). Studies from
the judge-advisor-system paradigm were not included
because they have already been shown to yield reliable
scores, and these scores cannot be interpreted as indi-
cating a susceptibility to anchoring. Sticking to the ad-
vice is different from the typical susceptibility to anchor-
ing because the initial “unanchored” judgment and the
advice both serve as anchors. The judge-advisor system
can be used to measure susceptibility to external advice
over internal estimates (i.e., the weight of advice) but
not susceptibility to anchors (which can be internally or
externally generated).

We searched for publications with openly available
data sets via a classic literature search with the key-
words anchoring, anchoring effect, anchor effect, scale
anchor, anchor precision, and anchor moderator via EB-
SCOhost, Web of Science, and OSF preprints in several
different databases in all available years (see Table 1
for an overview). This yielded 17 research articles. To

complement this search, (a) we included five data sets
from personal correspondence with other researchers,
(b) we emptied our file drawer with studies on anchor-
ing (16 studies, ten of which met the inclusion crite-
rion), (c) we contacted all authors whose data we used
and asked them to provide us with additional published
or unpublished data (personal call for data), and (d)
we issued open calls for data via the Biennial Confer-
ence of the German Psychological Society – Personality
Psychology and Psychological Diagnostics (DPPD) Sec-
tion (14 September 2021), Researchgate (21 Septem-
ber, 2021), Facebook’s Psychological Methods Discus-
sion Group (6 December, 2021) and PsychMAP group
(7 December, 2021), and via mailing lists from the soci-
ety for personality and social psychology, the society for
experimental social psychology, the German Psycholog-
ical Society (DGPS), and the Society for the Psychologi-
cal Study of Social Issues (all 6 and 7 December, 2021;
see also https://osf.io/b6fny; 12 research articles). We
updated this list due to a literature alert with one fur-
ther dataset. Due to some articles comprising multiple
studies, the final number of studies was 96 of which 41
could be included in our analyses as they used more
than one anchoring item (see Figure 11 for a PRISMA
flow chart).

Coded Data

Eligible data sets were reshaped into a long format
where each line represented one anchoring trial. We
coded (a) ID variables (e.g., participant identifiers), (b)
references, (c) links to the data sets, if available, (d) de-
mographics (i.e., age and gender), and (e) information
about the paradigm (e.g., anchoring item, true value
or unanchored mean estimate, anchor, estimate, task
type, whether the direction of adjustment was known,
whether a comparative question was used, where the
study was run, how the target stimuli were described,
what scale participants used for their estimates). Fi-
nally, we coded whether the data were part of a public
research article (e.g., peer-reviewed article or preprint)
and whether the study had been preregistered. An
overview of all the coded variables and their labels is
available online (https://osf.io/mdgze).

Susceptibility to anchoring is not equal to the esti-
mate provided by the participant (e.g., the length of the
Rio Grande), and many different ways to compute sus-
ceptibility scores have been suggested. Susceptibility
to anchoring is derived from the estimate, the anchor,
and—in some cases—the true value of the respective
item. Using theoretical considerations and recommen-
dations from other anchoring researchers, we computed
four different scores to operationalize susceptibility to
anchoring. First, we used adjustment from the anchor

https://metaanalyses.shinyapps.io/OpAQ
https://osf.io/zxenw
https://osf.io/b6fny
https://osf.io/mdgze


4

Table 1

Overview of Searched Databases, Keywords, and Dates of Literature Searches
Search
tool

Keywords Fields Years Databases

EBSCOhost "anchoring
effect"

All 1974-2021 ERIC, MEDLINE, PsycInfo, PSYNDEX,
PsycArticles

EBSCOhost "scale anchor" All 1974-2021 ERIC, MEDLINE, PsycInfo, PSYNDEX,
PsycArticles

EBSCOhost "price anchor" All 1974-2021 ERIC, MEDLINE, PsycInfo, PSYNDEX,
PsycArticles

EBSCOhost "anchor effect" All 1974-2021 ERIC, MEDLINE, PsycInfo, PSYNDEX,
PsycArticles

EBSCOhost "anchor preci-
sion"

All 1974-2021 ERIC, MEDLINE, PsycInfo, PSYNDEX,
PsycArticles

EBSCOhost anchor modera-
tor

All 1974-2021 ERIC, MEDLINE, PsycInfo, PSYNDEX,
PsycArticles

OSF
Preprints

Anchor Economics, Psychology,
Sociology, Psychiatry and
Psychology

All -

OSF
Preprints

Anchoring Economics, Psychology,
Sociology, Psychiatry and
Psychology

All -

Web of Sci-
ence

"anchoring"
OR "anchoring
effect"

Psychology, Psychology
Applied, Psychology
Experimental, Psychol-
ogy Multidisciplinary,
Psychology Social

1980-2021 SCI-EXPANDED, SSCI, CPCI-S, CPCI-
SSH

Web of Sci-
ence

"scale anchor" All 1980-2021 SCI-EXPANDED, SSCI, CPCI-S, CPCI-
SSH

Web of Sci-
ence

"price anchor" All 1980-2021 SCI-EXPANDED, SSCI, CPCI-S, CPCI-
SSH

Web of Sci-
ence

"anchor effect" All 1980-2021 SCI-EXPANDED, SSCI, CPCI-S, CPCI-
SSH

Web of Sci-
ence

"anchor preci-
sion"

All 1980-2021 SCI-EXPANDED, SSCI, CPCI-S, CPCI-
SSH

Web of Sci-
ence

anchor modera-
tor

All 1980-2021 SCI-EXPANDED, SSCI, CPCI-S, CPCI-
SSH

Note. All searches were conducted between March 19 and March 31, 2021.

(i.e., the difference between the estimate and the an-
chor). Second, as recommended by Cheek and Norem
(2018), we computed absolute adjustment from the an-
chor (i.e., the absolute difference between the estimate
and the anchor). Third, we computed a score between
0 and 1 (0-1 score) depending on whether participants
estimated the anchor or the true value (i.e., the differ-
ence between the estimate and the anchor divided by
the difference between the true value and the anchor).
Fourth, we computed a restricted 0-1 score, that is, trials
with 0-1 scores below 0 or above 1 were coded 0 or 1,
respectively (e.g., Yoon et al., 2021). Examples for hy-
pothetical scenarios and adjustment- and 0-1-scores are

presented in Table 2. Afterwards, the average anchor-
ing effect size was computed as Hedges’s g by compar-
ing the average estimates from the high anchor group
with those from the low anchor group. In cases in
which anchors were continuous, correlations between
anchors and estimates were computed and converted to
Hedges’s g.

For each study with multiple items and for each of
the adjustment scores described above, we computed
the average interitem correlations to estimate the re-
liability of the anchoring task. These correlations are
related to commonly used coefficients such as Cron-
bach’s α but independent of the number of items. Data
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Figure 1

PRISMA Flow Chart for the Literature Search

Table 2

Hypothetical anchoring scenarios with corresponding adjustment values and 0-1-Scores for two Persons A and B.
True Value Anchor Person A Person B

Estimate Adjustment 0-1-Score Estimate Adjustment 0-1-Score
5 6 5.1 -0.9 (5.1 – 6) / 5.6 -0.4 (5.6 – 6) /

(5 – 6) = 0.9 (5 – 6) = 0.4
5 4 4.9 0.9 (4.9 – 4) / 4.4 0.4 (4.4 – 4) /

(5 – 4) = 0.9 (5 – 4) = 0.4
Note. In this scenario, Person A is hardly influenced by the anchor as her estimate is much closer to the true value.

Person B is more strongly influenced by the anchor.

were processed by one author and checked by a sec-
ond one. Analyses were conducted using R version
4.1.1 (Team, 2018) and the packages apaTables (Stan-
ley, 2021), ggplot2 (Wickham, 2016), gridExtra (Au-
guie, 2017), knitr (Xie, 2021), lmerTest (Kuznetsova
et al., 2017), and xlsx (Dragulescu, 2014). All analy-
ses were exploratory as most of the features of the data
set could not be anticipated (e.g., sample size, number
of data sets for which the interitem correlations could
be computed, distribution of categories for moderator
variables). The data and analysis scripts are available
online (https://osf.io/ygnvb).

Results

The final data set that we used for the reliability anal-
yses was derived from 41 studies, and a total sample
size of N = 9,825 (Mdn sample size = 151, Mdn num-
ber of items = 6). For 32 of these studies, the 0-1 scores,
which require true values for the anchoring questions,
could be computed. The earliest study was from 2010
and the latest one from 2022. The overall mean in-
teritem correlation of all 146 anchoring scores was an
average interitem correlation of r = .126 (Mdn: r =
.126; REML-estimate r = .137, 95% CI [.078, .197],
p < .001). Of all 146 interitem correlations, 33 were

https://osf.io/ygnvb
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Table 3

Mean Interitem Correlations for the four Susceptibility
Scores With Confidence Intervals

Susceptibility Score Interitem correlation [95% CI]
Absolute Adjustment 0.107, [0.045, 0.17]
Adjustment 0.154, [0.092, 0.216]
Restricted 0-1 score 0.164, [0.100, 0.227]
0-1 score 0.131, [0.068, 0.195]

Note. Estimates and confidence intervals are based on a
multilevel random-effects meta-analysis with

susceptibility score nested in study.

larger than .3, which is considered desirable for reliable
measurement (Hair et al., 2014, p. 123).1 Distribu-
tions of interitem correlations for the four scores can be
seen in Figure 2. The data set and analysis code are
available online (https://osf.io/g95hp). There was no
evidence of reporting biases (e.g., funnel plot asymme-
try or differences between effect sizes from published
and unpublished studies) in the dataset as discussed by
Röseler and Schütz (2022). Interitem correlations from
pre-prints did not differ from unpublished studies or
studies that are part of a peer-reviewed journal article.

The highest interitem correlation was found by Lee
and Morewedge (2022, Study 1a), where the adjust-
ment score’s mean interitem correlation was r = .933.
Using a multilevel random-effects meta-analysis with
susceptibility scores nested in studies, we compared av-
erage interitem correlations between the score types:
Interitem correlations differed between scores, F(3,
103.43) = 4.12, p = 0.008, with interitem correlations
for adjustment being the largest (mean r = .200) and
the scores were correlated (see Figure 2 and Table 3 for
descriptives and confidence intervals).

Discriminant Validity of Susceptibility Scores

We tested whether susceptibility scores were corre-
lated with participants’ mean estimates by study. For
the sake of brevity, we provide results for the absolute
adjustment and 0-1 scores only. Studies with high aver-
age interitem correlations had high correlations with es-
timates. That is, whether people estimated larger num-
bers was positively associated with the susceptibility
scores. There were two exceptions with high interitem
correlations and low correlations with mean estimates:
First, the susceptibility scores in Study 1a by Lee and
Morewedge (2022) were correlated and had relatively
low correlations with mean estimates. This is probably
because participants indicated their willingness to pay
for three hotels at once for the same anchor. Second,
the 0-1 score from Röseler et al. (2022) study had a low

correlation with mean estimates, too, r = .167 (3 items)
and a high interitem correlation, r = .749. Note that
the interitem correlation of absolute adjustment was far
lower (r = -.113). Among all studies, this difference
between two scores was the largest. In this study, par-
ticipants estimated the number of African members in
the UN, the year the telephone was invented, and the
maximum speed of a housecat. Scatterplots for the re-
lationships are provided in Figure 3.

Impact of Study Features on Interitem Correlations

From a psychometric point of view, we considered
anchoring effect size and number of different anchor-
ing task types (e.g., height estimate, probability esti-
mate) to be most important for the reliability. Larger
effect sizes could be associated with higher interitem
correlations, and heterogeneous tasks might be more
eligible for mapping the construct of interest. How-
ever, correlational analyses and comparisons of means
showed that the interitem correlations of the 0-1 scores
were affected only by whether the direction of adjust-
ment was known (despite adjustment direction being
accounted for) and by whether a comparative question
was included. Note that whenever there was a com-
parative question, we coded the adjustment direction
as unknown. Both correlations were significant at α =
.05 but should be interpreted with caution due to the
large number of moderator tests and four dependent
variables (i.e., the susceptibility scores). Scatterplots for
the relationships between the interitem correlations, an-
choring effect size, and task heterogeneity are presented
in Figure 4. Among the multinomial variables, task type
(i.e., speed, duration, proportion, distance, . . . ) and 0-
1-score had the strongest association, F(3, 28) = 23.09,
p = .012. Susceptibility scores for fixed anchors had
the strongest interitem correlations, whereas those for
subliminal/incidental anchors were very low (see Fig-
ure 5).

Discussion

Meta-analyses of interitem correlations from 41 stud-
ies showed that the mean interitem correlation of sus-
ceptibility to anchoring is very low and independent of
the type of score, anchoring effect size, type of anchor-
ing task, scale type, anchor type, and whether partici-
pants were incentivized or not. The few studies that had

1Note that, to achieve an acceptable Cronbach’s Alpha (α>
0.7, George and Mallery, 2003, p. 231), r > 0.538 is necessary
to use two items (which is the most frequent case apart from
single-item measurement). r = .3 with two items corresponds
to α = .462.

https://osf.io/g95hp
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Figure 2

Violin Plots of Interitem Correlations by Susceptibility Score
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Note. Each point represents one study’s average interitem correlation for the respective susceptibility score. For
each study, absolute adjustment and adjustment was computed. 0-1 scores and restricted 0-1 scores were

computed only for studies with anchoring items that had a specific true value (e.g., height of the Eiffel tower) or a
mean estimate from a group of participants who had not considered an anchor prior to providing their estimate.

high interitem correlations and thereby reliable mea-
surements were plagued by serious concerns about va-
lidity. That is, if people seemed to show high suscepti-
bility to anchoring, they in fact simply provided higher
estimates on average. Such relationships result from
paradigms that provide only high or only low anchors
or do not vary anchors within participants across items.

The presence of a comparative question (i.e., the ques-
tion of whether the correct value is higher or lower than
the anchor) had a large negative effect on the interitem
correlations. Paradigm features such as the number of
task types had no effect on the interitem correlations.

In sum, there is little evidence that susceptibility to
anchoring can be measured reliably and validly. To our
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Table 4

Means, Standard Deviations, and Correlations for the interitem correlations of anchoring items’ raw estimates (1),
interitem correlations of anchoring susceptibility scores (2-5), and study characteristics (6-13)

Variable M SD 1 2 3 4 5
1. Estimate 0.15 0.2
2. Adjustment 0.21 0.32 0.69 [.48, .82]
3. Absolute adjustment 0.08 0.17 0.74 [.56, .85] 0.46 [.18, .67]
4. Score 0.08 0.21 0.52 [.20, .73] 0.43 [.09, .67] 0.56 [.26, .76]
5. Restricted score 0.12 0.2 0.42 [.08, .67] 0.29 [-.07, .58] 0.47 [.15, .71] 0.93 [.86, .97]
6. Anchoring effect size (Hedges’s g) 0.7 0.52 0.01 [-.30, .32] -0.01 [-.32, .31] 0.17 [-.15, .45] 0.11 [-.25, .45] 0.19 [-.18, .51]
7. Published? 0.43 0.5 -0.24 [-.51, .07] -0.4 [-.63, -.10] -0.16 [-.45, .15] -0.19 [-.51, .17] -0.19 [-.51, .17]
8. Proportion of women 0.61 0.15 -0.27 [-.57, .10] -0.18 [-.51, .19] -0.39 [-.66, -.03] -0.2 [-.56, .24] -0.21 [-.57, .22]
9. Mean age 30.23 7.9 0.04 [-.35, .42] 0.1 [-.30, .47] 0.15 [-.25, .51] 0.41 [-.00, .70] 0.5 [.11, .75]
10. Incentive 0.47 0.5 0.17 [-.15, .45] -0.07 [-.37, .25] 0.17 [-.14, .45] -0.04 [-.38, .31] -0.06 [-.40, .30]
11. Direction 0.12 0.32 0.39 [.09, .63] 0.1 [-.22, .40] 0.59 [.34, .76] 0.23 [-.14, .54] 0.27 [-.09, .57]
12. Comparative question 0.66 0.48 -0.31 [-.58, .02] -0.05 [-.37, .29] -0.45 [-.68, -.14] -0.09 [-.46, .30] -0.21 [-.55, .18]

Note. Values in brackets indicate the 95% confidence interval for each correlation. The confidence interval is a
plausible range of population correlations that could have produced the sample correlation (Cumming, 2014).

knowledge, we analyzed the most comprehensive set of
data that could be found for assessing the reliability of
people’s susceptibility to anchoring.

Possible Reasons for the Reliability Problem

The lack of reliability in anchoring susceptibility
scores can be due to reasons that are inherent in the
construct or issues of measurement. Measurement-
wise, susceptibility to anchoring may be obscured by
numerous other traits that affect estimates but should
be controlled for. For example, an extremely strong
anchoring effect (i.e., a strong influence of the situ-
ation) could obfuscate the influence of a participant’s
own personality traits (cf. Cooper and Withey, 2009).
Construct-wise, it is possible that anchoring affects ev-
eryone equally, and thus, there would not be individ-
ual differences in this aspect. Another possibility is that
susceptibility is extremely volatile and changes rapidly.
Finally, it is possible that there simply is no such con-
struct.

The Problem With the Validity of Anchoring

Like any measure, not only do measures of suscep-
tibility to anchoring need to be reliable, but they also
need to be valid. Interitem correlations should be large,
and correlations with mean estimates should be as small
as possible. In other words, how strongly participants
adjust away from the anchor should be unrelated to
whether they tend to provide larger or smaller estimates
than others. For example, an anchoring paradigm might
have two items with correct values of 10 and 50 and
anchors of 20 and 100. There is likely to be a correla-
tion between the absolute adjustment (i.e., the absolute
difference between the anchor and the estimate) and

an apparent susceptibility to anchoring in this case be-
cause both anchors are above the true values. In fact,
according to our results, cases in which the reliability
is acceptable suffer from high correlations between sus-
ceptibility scores and estimates. Thus, we conclude that
these scores were not valid.

We noted that it is necessary to test high and low
anchors for each participant to avoid responses that are
confounded with response styles (i.e., whether people
tend to estimate large or small numbers). However, this
precaution is not sufficient because we still do not know
at what level the anchors have to be. For example, if the
true value is 50, should the anchors be 10 and 90 (true
value ± 40) or 25 and 100 (true value ×2

As the reliability of scores that claim to represent sus-
ceptibility to anchoring effects is very low, we recom-
mend that claims of correlations between anchoring and
personality should be taken with a grain of salt. There
are contradictory findings for many moderators (e.g.,
Cheek and Norem, 2019 that resulted in null effects in
meta-analyses, Röseler, 2021). Although desirable, a
new and potentially reliable approach to measurement
cannot be validated with classical paradigms because
when susceptibility to anchoring is measured with clas-
sical paradigms, it apparently does not correlate reliably
with anything. In other words, the black swan that we
are looking for will essentially be black and not white
like all the other swans. Thus, further attempts to deter-
mine associations between susceptibility to anchoring
and personality traits require the development of new
paradigms. Therefore, we advise researchers to report
reliabilities, use as many and as heterogeneous items
as possible, vary anchors within participants, use abso-
lute adjustment or 0-1 scores, and think of new ways
to measure susceptibility to anchoring beyond classical
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Figure 3

Interitem correlations and Discriminant Validities for Absolute Adjustment and 0-1 Scores
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Report Reliability

If a tendency is not measured reliably, it is unreason-
able to expect that it will produce stable correlations
with another tendency or trait. Still, there are numer-
ous findings that indicate that personality moderates
the susceptibility to anchoring, but they resulted from
the use of paradigms that have been shown to provide
low reliabilities. We recommend that these correlations

be replicated in preregistered studies and ideally with
more reliable paradigms. In this approach, researchers
should also correlate susceptibility scores with response
tendencies to alleviate concerns about validity. Most
importantly, we recommend that researchers report the
reliabilities of susceptibility to anchoring along with the
reliabilities of potential personality moderators.
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Figure 4

Scatterplots for Interitem Correlations by Anchoring Effect Sizes and Numbers of Different Task Types
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Scatterplots for Interitem Correlations by Type of Anchor
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Use as Many and as Heterogeneous Items as Possible

Susceptibility to anchoring should be independent of
item types; that is, if people are highly susceptible to
anchoring, they should stick relatively close to the an-
chor when estimating whether the Rio Grande is longer
or shorter than 5,000 miles but also when estimating
whether the average number of babies born each day
in the United states is more or fewer than 100. Past
paradigms did not achieve such reliable measurement
when items from different domains were used. No-
tably, if reliability was higher, then validity was lower
because tasks were relatively homogeneous. Thus, in
these cases, reliability may reflect task-specific expertise
instead of susceptibility to anchoring.

Vary Anchors Within Participants

To control for the mean estimate, anchors that are
above and below the potential unanchored estimates
need to be implemented in the paradigm. Note that
for our analyses, paradigms that did not have multiple
anchors were excluded, but anchors could still be high
only in cases where the true value was unknown (e.g.,
prices of products). If no anchoring effect has occurred,
differences in adjustments from anchors might not re-
flect susceptibility to anchoring. Thus, for validation,
we also recommend making sure that anchoring effects
are actually present. If high and low anchors are used,
this test is easy to establish.

Beware of Adjustment Scores

In our meta-analysis, we examined four different
scores that are used to measure susceptibility. Although
all of the scores were correlated, we advise against the
use of adjustment scores (i.e., the difference between
the estimate and the anchor) and restricted 0-1 scores
(i.e., the difference between the estimate and the an-
chor divided by the difference between the true value
and the anchor) because adjustment scores might not be
valid if the direction of adjustment is unknown (Cheek
& Norem, 2018), and restricted 0-1 scores discard in-
formation about the anchoring effect size. For exam-
ple, scores above 1 indicate that no assimilation toward
the anchor occurred. Instead, we recommend absolute
adjustment and 0-1 scores, which are moderately inter-
correlated and not subject to these problems. Note that
although 0-1 scores make comparisons between anchor-
ing items easier, true values must be used in the ques-
tions.

Our last recommendation, which also ties into a lim-
itation of our work, is to use explicit models of how
susceptibility to anchoring is related to participants’ es-
timates. The scores that we used are based on sim-

ple models of anchoring, in which estimates can be re-
garded as the weighted mean of the true value and the
anchor plus an error. However, non-linear models that
account for the nonlinear influence of extreme anchors
(e.g., Chapman and Johnson, 1994; Fechner, 1860) are
likely more precise.

Limitations

A large proportion of the data upon which our con-
clusions were based came from openly accessible data
sets that were published after 2015. These data might
not be representative of anchoring research with respect
to moderator variables. Despite numerous calls for data
and correspondence with the authors of data sets that
were not openly accessible, only a few researchers pro-
vided us with their data sets. Given that open data re-
quirements were only recently implemented in the field,
we believe that data from future research will be easier
to add to the data set.

By coding more than 10 potential moderator vari-
ables that were included in other meta-analyses of an-
choring effects (e.g., Bystranowski et al., 2021; Li et al.,
2021), we aimed to obtain a comprehensive overview
of the effects of different paradigms and study features.
Certainly, moderators that are still unknown could ac-
count for the large degree of heterogeneity in anchoring
effects. Such research may be an avenue for future en-
deavors. Luckily, additional moderators (e.g., the preci-
sion of the anchor) can be computed from our data set,
which is openly available at https://osf.io/ygnvb.

Our analyses of reliabilities were not preregistered as
is the case for most current meta-analyses. Sample size
planning (i.e., predicting how many openly accessible
data sets we would find and the extent to which other
researchers would be willing to share their data) was
very difficult. Also, we did not know a priori which
tests were feasible. For example, although we coded
whether participants were lay people or experts, there
was no data set with expert estimates, which is why this
moderator could not be analyzed. We want to empha-
size that all analyses were exploratory, and the addition
of further data will provide information about the ro-
bustness of our results.

Conclusion

We consider mapping and solving the reliability prob-
lem to be vital for the progress of the field of anchoring
research. The integration of or discrimination between
different phenomena can hardly proceed without solv-
ing the reliability problem first. With our meta-analysis
of open anchoring data sets, we provide evidence that
reliable measurement of the susceptibility to anchoring

https://osf.io/ygnvb
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has been achieved only in rare cases—and that these
cases lack validity.

There are three directions where researchers can go
from this point: The first is to separate anchoring re-
search from personality research. Then, working with
approaches such as the scale distortion theory (Freder-
ick & Mochon, 2012) could be promising. However, in
following this path, integrating different but theoreti-
cally linked phenomena, such as anchoring and hind-
sight bias (see also Pohl et al., 2003), would not be easy
due to the lack of reliability. The second is to dissolve
the boundaries of anchoring phenomena by creating
new paradigms that yield effects that follow the same
line of interpretation on the basis of different variables
(e.g., Bahník, 2021a; Frederick and Mochon, 2012). For
example, some researchers have been trying to integrate
mouse tracking into the anchoring paradigm. Another
option is to use choices between numbers instead of nu-
meric estimates to allow for more fine-grained modeling
approaches, such as drift-diffusion models (e.g., Hedge
et al., 2018, p. 1181). Third, researchers may cre-
ate formal models of anchoring (e.g., Pohl et al., 2003;
Turner and Schley, 2016) that can serve as the basis for
claims of reliable measurement. Such new approaches
may have the potential to shed light on the generaliz-
ability of anchoring phenomena but also on the validity
of existing theoretical accounts.
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