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Abstract

The degree to which people take advice, and the factors that influence advice-taking, are of broad interest to laypersons,
professionals, and policy-makers. This meta-analysis on 346 effect sizes from 129 independent datasets (N=17, 296)
assessed the weight of advice in the judge-advisor system paradigm, as well as the influence of sample and task characteris-
tics. Information about the advisor(s) that is suggestive of advice quality was the only unique predictor of the overall pooled
weight of advice. Individuals adjusted estimates by 32%, 37%, and 48% in response to advisors described in ways that sug-
gest low, neutral, or high quality advice, respectively. This indicates that the benefits of compromise and averaging may be
lost if accurate advice is perceived to be low quality, or too much weight is given to inaccurate advice that is perceived to
be high quality. When examining the three levels of perceived quality separately, advice-taking was greater for subjective
and uncertain estimates, relative to objective estimates, when information about the advisor was neutral in terms of advice
quality. Sample characteristics had no effect on advice-taking, thus providing no evidence that age, gender, or individualism
influence the weight of advice. The findings contribute to current theoretical debates and provide direction for future research.
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The definition and measurement of advice varies across dis-
ciplines and research paradigms (MacGeorge & Van Swol,
2018a). It has been suggested that advice may be a higher-
order factor subsuming lower-order factors, including, but
not limited to, provision for or against a specific recommen-
dation, and provision of guidance on how to make a deci-
sion (Bonaccio & Dalal, 2006). The current meta-analysis
synthesises studies using the judge—advisor system (JAS)
paradigm (Sniezek & Buckley, 1995), which is the most
commonly applied measure of advice-taking. In this para-
digm, the judge is asked to provide a numerical estimate
(e.g., distance between two cities) before receiving an advi-
sor’s (or advisors’) estimate(s). Then the judge is invited to
revise their estimate, and sometimes an incentive is provided
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for accuracy. This allows for the calculation of the weight of
advice using the formula: [(final estimate—initial estimate)
/ (advice — initial estimate)], which provides a continuous
outcome on a scale from 0 (completely ignoring advice) to
1 (completely relying on advice) (Harvey & Fischer, 1997,
Yaniv, 2004a). In the JAS, advice is broadly defined as infor-
mation from another person, or people, or even an algorithm,
that does not require advocacy by the advice-giver (Rader
et al., 2017).

Receiving advice in the form of a numerical estimate that
can be used to update an independent estimate represents
one of the simplest forms of advice-taking and is ubiqui-
tous in diverse real-world contexts. Professionals, such as
physicians, weather forecasters, and financial advisors, as
well as non-professional friends, family, and strangers, regu-
larly provide advice in the form of quantitative estimates
(e.g., number of calories in a meal, the chance of rain, cost
of an investment or holiday, or online reputation ratings).
The degree to which people incorporate advice into their
decision-making has critical implications for public policy,
including via vaccine refusal and climate change scepticism.

The average of more than one quantitative estimate usu-
ally results in a more accurate estimate if the advice is well-
intentioned, and each estimate is independent of the other(s).

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12144-022-03573-2&domain=pdf

Current Psychology

Incorporating 50% of an advised estimate into an independ-
ent estimate would represent a rational use of advice (Lar-
rick & Soll, 2006). However, the mean level of adjustment
towards advice is typically around 30% (Soll & Larrick,
2009). This tendency can be explained by the theoretical
construct of egocentric discounting whereby individuals
weigh their own estimation more strongly than the estima-
tions of others (Yaniv & Kleinberger, 2000). Previous narra-
tive reviews that have focused on advice-taking (MacGeorge
& Van Swol, 2018a), or social information use across five
different tasks (Morin et al., 2021), or the JAS task specifi-
cally (Bonaccio & Dalal, 2006; Rader et al., 2017; Van Swol
et al., 2018), concur that egocentric discounting is generally
suboptimal yet poorly understood. Each of the three reviews
that focused on the JAS task described the influence of mul-
tiple variables on egocentric discounting, while Bonaccio
and Dalal (2006) stated that “once a critical mass of studies
pertaining to each of these variables comes into existence,
meta-analytic investigations will be in order.” (p. 139) A
quantitative meta-analysis is useful for determining which
variables may best explain egocentric discounting.

Input-process-output model

The conceptual framework for the current meta-analysis
is based on the Bonaccio and Dalal (2006) input-process-
output (IPO) model for explaining weight of advice in the
JAS (see Fig. 1). The “input” category in the IPO model
comprises of individual-level, JAS-level, and environment-
level factors. Individual-level factors include the judge’s
pre-advice opinion and confidence, as well as informa-
tion about the advisor. JAS-level factors include whether
advice is optional or imposed, and the number of advisors.
Environment-level factors include the type of decision task
and reward structure (e.g., whether financial incentives are
available and whether they are tied to decision accuracy).
The “process” category accounts for intra-JAS interaction
between the judge and advisor(s) on a continuum from in-
person to partially concealed to completely anonymous. The
“process” category and the “input” factors both predict the
“output” which includes the weight of advice (advice use

or discounting), as well as the judge’s post-advice accuracy
and confidence. The present meta-analysis used the JAS
IPO model (Bonaccio & Dalal, 2006) as a framework to
examine the influence of “input” factors on weight of advice,
and in particular the influence on advice discounting. The
“process” category was not assessed because most studies
involved anonymous interactions.

Input factors

Following data extraction, the most commonly measured
variables included the judge’s age, gender, and culture (i.e.,
degree of individualism), as well as the perceived advice
quality based on information about the advisor, and the type
of decision task (i.e., objective and certain versus subjective
and uncertain).

Judge age

The weight given to advice may decrease from early child-
hood through adolescence (Molleman et al., 2021; Rakoczy
et al., 2015), and then increase again after the age of 65 years
(Bailey et al., 2021a). Dual process models of ageing and
decision-making suggest reduced deliberation with age
and therefore a motivational shift away from autonomous
decision-making in young adulthood and towards increased
joint decision-making and reliance on others (Peters et al.,
2007). There is also evidence that advice-taking is positively
associated with trust (Bonaccio & Dalal, 2006), and trust
increases with age (Bailey et al., 2021b), further suggesting
greater weight of advice as age increases. An analysis of the
influence of age between the ages of 18 and 65 years would
provide a broader view of the trajectory of advice-taking
across the adult lifespan.

Judge gender

Trust also differs as a function of gender. One study showed
that men are more trusting than women in the economic trust
game and suggested that men viewed the interaction more
strategically than women (Buchan et al., 2008). However, a
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meta-analysis provided evidence that women are more trust-
ing than men (Feingold, 1994), and co-workers have been
shown to report that women take more advice than men (See
et al., 2011). In contrast, MacGeorge et al. (2016) found
that gender has only limited influence on advice evaluation,
albeit in the context of discussing a problem with a friend.
Nevertheless, the confidence literature further suggests that
there may be increased advice-taking among women relative
to men. Confidence is negatively associated with advice-
taking (Rader et al., 2017), and women are less confident
than men when making judgments (See et al., 2011). The
current meta-analysis presents an opportunity to establish
a clearer picture of the potential effect of gender on advice-
taking in the judge-advisor task. This can be achieved by
assessing the influence of the proportion of female judges
in each sample on the weight of advice.

Judge culture

Individualist versus collectivist cultures may differ in the
degree to which they integrate advice from others into
judgment and decision-making. Members of collectivist
cultures desire relational harmony, obey authority, and are
more likely to perceive and understand advice from others
(Tinghu et al., 2018). This suggests increased advice-taking
among cultures that are more collectivistic. In contrast,
Gheorghiu et al. (2009) found that individualism was more
likely to foster trust among people than collectivism, and as
previously discussed, trust may increase advice-taking. They
explained this finding in light of Yamagishi and Yamagishi’s
theory that norms emphasising independence, autonomy,
and distinctiveness, which are characteristic of individual-
istic cultures, are more likely to foster trust among people
(Yamagishi et al., 1998). Alternatively, individualists may
discount advice because it undermines their desire for auton-
omy and motivation to maintain a favourable self-concept
(Rader et al., 2017). The Morin et al. (2021) narrative review
concurs that there is mixed empirical evidence for the effect
of culture on advice-taking. A quantitative synthesis of the
existing data will help to disentangle this evidence to deter-
mine whether there is a systematic effect of individualism
on advice-taking.

Perceived advice quality

JAS studies to date have manipulated participants’ percep-
tions of advisors, and therefore perceptions of advice quality,
in a number of ways. They have explicitly referred to advi-
sors as novices or experts with low versus high expertise,
respectively (e.g., Bailey et al., 2021a; Meshi et al., 2012).
Alternatively, advisors have been described in neutral terms,
as other participants, supposedly similar to the current par-
ticipant (e.g., Gino, 2008; See et al., 2011). Advice has also

been described as the average of estimates provided by a
number of previous participants, suggesting high quality
(i.e., Carbonell et al., 2019; Logg et al., 2019). Greater activ-
ity in the ventral striatum, a brain region associated with the
anticipation of reward (Knutson et al., 2001), was identi-
fied when participants were told to expect expert rather than
novice advice (Meshi et al., 2012). This suggests that expert
advice is valued more highly than novice advice, perhaps
due to an expectation of it being high quality and leading to
an improvement in performance. We included descriptions
of the advisor that suggest advice quality as a task charac-
teristic that was not previously specified as an input factor
in the JAS IPO model.

The informational asymmetry account suggests that
egocentric discounting occurs because people have greater
access to their own reasons for a judgment relative to the
reasoning behind another person’s judgment (Yaniv, 2004b;
although see Trouche et al., 2018). This assumption is sup-
ported by evidence for increased advice-taking when self-
reported knowledge is low (Duan et al., 2021; Yaniv &
Choshen-Hillel, 2012) or the decision is difficult (Gino &
Moore, 2007). Having more information about the advisor,
such as about their level of expertise, is likely to reduce
informational asymmetry. Indeed, Yaniv and Kleinberger
(2000) suggest that a judge will form a view of the advi-
sor following repeated interactions, and that this reputation
formation will influence the weight of advice. They further
argue that risk aversion contributes to asymmetry of reputa-
tion formation because the risk of an average advisor giving
bad advice looms larger than the benefit of receiving good
advice. This means that average and bad advisors would be
considered similarly, despite average advisors sometimes
giving good advice. Monitoring of behaviour across repeated
interactions is not always possible and consequently, reputa-
tion is often derived from available information in one-off
interactions or via second-hand information. The latter is the
most common method for conveying the quality of the advi-
sor in the JAS paradigm, and the degree to which reputation
asymmetry influences advice-taking from advisors likely to
provide low, average, or high quality advice remains to be
established.

Uncertainty of estimate

The uncertainty of the estimate may influence advice-tak-
ing but has received little attention in the literature to date.
Objective values have one correct answer (e.g., the number
of coins in a jar or distance between two cities). However,
for more subjective or uncertain judgements (e.g., stock fore-
casting or service-provider ratings), there is not necessarily
a single correct answer. Subjective or uncertain judgments,
which are based on opinion, may result in greater advice-
taking than objective judgments because ultimately their
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correctness is determined by a consensus among individu-
als (Laughlin & Ellis, 1986). Indeed, uncertainty about an
initial estimate is a good predictor of advice-taking (Gino,
2008). Uncertainty also implies low knowledge, which may
increase the perception that the advisor is more knowledge-
able than the decision-maker and therefore increase advice-
taking (Gino & Moore, 2007; Yaniv & Kleinberger, 2000;
Yaniv, 2004a, b). An alternative proposition is that advice
will be given more weight when estimating objective rela-
tive to subjective values. A primary motivation for taking
advice is to improve accuracy (Rader et al., 2017). This sug-
gests that because subjective estimates do not have a right
or wrong answer, advice offers less opportunity to improve
accuracy relative to advice relating to an objective estimate
(See et al., 2011). Indeed, Van Swol (2011) demonstrated
that decision-makers take more advice when determining a
cognitively challenging objective estimate relative to a sub-
jective estimate based on personal taste. The current meta-
analysis will test these competing theoretical arguments for
disproportionate use of advice when estimating subjective
and uncertain versus objective and certain values.

The current meta-analysis

We build upon existing narrative reviews (i.e., Bonaccio &
Dalal, 2006; MacGeorge & Van Swol, 2018a; Morin et al.,
2020; Rader et al., 2017; Van Swol et al., 2018) and the
IPO conceptual framework to conduct a systematic review
and meta-analysis of advice-taking in the JAS task. In their
review, Bonaccio and Dalal (2006) pointed to the need for
research to extend an analysis of situational variables that
influence advice-taking, to also include individual difference
variables. Thus, we sought to provide the first synthesis of
data to examine whether advice-taking is influenced by age,
gender, or cultural context. We also intended to contribute
to competing theoretical arguments relating to the poten-
tial influences of gender, culture, and estimate subjectivity
on weight of advice. Morin et al.’s (2020) review identified
mixed evidence for the effect of culture in advice-taking.
Further, culture operationalised as a degree of individualism
has the potential to contribute to an understanding of the
roles of self-concept and desire for autonomy, which Rader
et al.’s (2017) narrative review highlighted as motives that
may be particularly important in advice-taking. The previous
reviews did not address estimate subjectivity in any depth
and as such the current meta-analysis will provide an initial
review of this potential influence on advice-taking.

A further aim was to establish the influence of percep-
tions of the advisor on advice-taking, and particularly
whether decision-makers differentiate advisors perceived
to provide low or neutral quality advice. Based on Yaniv
and Kleinberger’s (2000) conceptual framework for
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understanding advice-taking, we expected that informa-
tion about the advisor indicating advice quality would
be the strongest influence on the overall mean weight of
advice. We therefore planned further analyses to separately
examine predictors of the weight of advice in response
to advisors described as providing (1) high, (2) neutral,
and (3) low quality advice. In addition to examining mean
age, the percentage of females, culture, uncertainty of
estimate, and perceived advice quality as predictors of
advice-taking, we extracted further potential predictors if
they were amenable to meta-analysis. These included, the
judge’s pre-advice confidence, type of sample (i.e., stu-
dent vs non-student), actual advice accuracy, whether the
judge was offered an accuracy incentive, type of incentive
for participating in the study (cash versus course credit),
whether advice was imposed versus optional, and number
of advisors (single versus multiple).

Method

This study was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Moher et al., 2009).
Anonymised data and code are accessible at the Open Sci-
ence Framework (https://osf.io/atz6y/?view_only=a5e43
5f0b5de42a286736725a11bb58d).

Information sources and search

A computerised literature search using PsycINFO, Pub-
Med, Web of Science, and Scopus was completed on 21
February, 2020. The search did not apply any limitation
on the year of publication. The title, keyword, and abstract
search terms included: “use of advice” OR “advice use”
OR “advice seeking” OR “advice taking” OR “weight of
advice” OR “judge-advisor system” OR “judge-adviser
system” OR “judge-advisor” OR “judge-adviser” OR
“advice utilization” OR “advice utilisation”. In December
2020 we emailed the corresponding author from each iden-
tified paper that was published within the past 10 years to
request unpublished data. At the same time, we posted a
call for unpublished data on the Society for Judgment and
Decision Making mailing list, and performed a search of
preprints in OSF. Manual forward (review of articles that
were cited in the final set of articles) and backward (review
of articles that were cited in the final set of articles) cita-
tion searches were conducted February 2021. A PRISMA
flowchart outlines the process for selecting studies for
inclusion in this meta-analysis (see Fig. 2).
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Eligibility criteria

Studies were included if (1) the paper was written in English,
(2) advice-taking was measured using the JAS paradigm, (3)
weight of advice was calculated using the formula: [(final
estimate—initial estimate) / (advice — initial estimate)] or
a variant of this formula, such as [final estimate—initial
estimate / advice — initial estimate], and (4) statistics for
calculating effect size were available in the paper or supplied
by the author.

Data extraction and study selection

Table 1 reports the sample and task characteristics for each
independent data set. Authors PB and TL extracted all data.
When data were not available in tables or text, but figures
were available, we used WEBPLOTDIGITIZER software
to extract the data from the figures. Estimating data in this
way has been shown to involve a small margin of error but

to be “satisfactory, accurate, and efficient” (Burda et al.,
2017, p. 260). If no form of data was available in a paper,
we contacted the corresponding and/or first author via email.
Two attempts were made to contact authors and effects were
excluded when we received no response or were informed
that data were no longer available (i.e., Sciandra, 2019;
Scopelliti et al., 2015; See et al., 2011; Study 4; Sniezek
et al., 2004; Tzioti et al., 2014; Yaniv, 2004a; Yaniv &
Kleinberger, 2000, Studies 2 to 4; Wanzel et al., 2017).

PB extracted data for each effect size (M, N, and SD or
SE) a second time to ensure 100% reliability across the
two independent data files. When only the total number of
participants was available across multiple conditions, we
assumed even numbers of participants in each condition.
Data extracted using WebPlotDigitizer often differed by
decimal places across the two extractions, and, in such cases,
we used the average of the two extractions. PB extracted the
predictor data from the included studies. TL checked the
extracted predictor data for errors, and disagreements were
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resolved by discussion and consensus. An independent coder
then extracted predictor data for 20% of the 129 studies (i.e.,
26 studies). There was initially 96% agreement between the
independent coder and the coding completed by the authors.
The inspection of discrepancies revealed errors in 6.3% of
the independent coder’s extractions. Removing these errors
there was 99% agreement between coders.

Twelve effects that reflected group rather than individual
decision-making were excluded (Kim et al., 2020; Larson
et al., 2020), as were eleven effects based on the decisions of
dyads (Minson & Mueller, 2012; Schultze et al., 2019). Four
effects were excluded because participants were presented
with manipulated initial estimates at the same time that they
were provided with advice (Trouche et al., 2018). A sum-
mary of the predictor names, definitions, operationalisations,
and representative sources is provided in Table 2. In-depth
explanations of predictor coding decisions are provided as
Supplementary Information.

Meta-analytic approach

This meta-analysis of proportion data synthesises a one-
dimensional binomial measure known as the (weighted or
pooled) average proportion. This is the average of propor-
tions within multiple studies weighted by the inverse of their
sampling variances. Raw proportion of advice-taking was
used as the effect size index because observed proportions
were around 0.5 and the number of studies was sufficiently
large (Barendregt et al., 2013), and also because a re-analysis

Table2 Summary of Predictor Variables

of the data using a logit transformation did not change the
significance of any finding. A larger proportion indicates
a greater degree of adjustment of an estimate towards the
estimate of an advisor or advisors.

Dependency refers to violation of the statistical assump-
tion that effect sizes are independent. One type of depend-
ency in meta-analysis arises from individual studies con-
tributing multiple effect sizes. We dealt with dependency
of effects within studies by following the steps described in
Assink and Wibbelink (2016) for fitting a three-level meta-
analytic model using the metafor package (Viechtbauer,
2010) in R (Version 4.1.2; R Core Team, 2021). Variance
components are distributed over three levels of the model:
individual level sampling variance (level 1); variance
between effect sizes within studies (level 2), and variance
between studies (level 3), as described by Van den Noortgate
et al. (2013). Parameters were estimated using the restricted
maximum likelihood procedure. An ANOVA function tested
the fit of a three-level model against the two-level models.
weight of advice is measured as a proportion (ranging from
0 to 1). To examine potential predictors of the overall effect
in each three-level model, continuous variables were cen-
tered around the variable mean and were assessed using a
three-level meta-regression model. Categorical predictors
with k categories were converted to k-1 dummy variables
through binary coding and were assessed using a three-level
mixed-effects model. Testing multiple significant predictors
in a single model after potential effects have been evaluated
separately in univariate models is a reasonable strategy for

Predictor name Definition

Operationalisation

Perceived advice quality Information about the advisor(s) that suggests the advice is higher or

lower in quality than the judge’s estimate

Uncertainty of estimate
correct and certain estimate

Actual advice accuracy

Accuracy incentive
accurate

Participation payment

The estimate is subjective and uncertain, or there is one objectively

The advice closely estimates an objectively correct answer

The judge is advised that they will be rewarded if their estimates are

Any reimbursement for participant time that is not related to perfor-

High, Neutral, Low
Yes (uncertain), No (objective)

Yes, No, NA if the estimate is uncertain
Yes, No

Cash, Course credit, Mixed, Other (e.g., ipad)

mance on the judge-advisor task or any other task

Advice imposed
without needing to solicit that advice

Number of advisors
advisor

Age Mean age of the sample of judges

Percent female Proportion of female judges in the sample

Culture

Student status

Confidence
standardised scale

On each decision trial the judge is advised of at least one estimate

A single piece of advice is the average estimate of more than one

Degree of individualism in the country where the judges reside
The sample of judges are either university students or non-students
The judge’s average pre-advice confidence rating converted to a

Yes, No
Yes (more than 1 advisor), No (1 advisor)

Mean

% female

% individualism

Student, Non-student

0 to I; larger scores indicate greater confidence

Refer to Figs. 4, S1 and S2 for a list of studies that included high, neutral, and low perceived advice quality, respectively. Refer to Table 1 for

representative sources for each predictor
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dealing with potential multicollinearity (Hox, 2010). Vari-
ance inflation factors (VIFs) were also calculated to test for
multicollinearity.

It is not possible to test for publication bias using trim-
and-fill or Egger’s test in a multilevel meta-analysis. We
therefore tested for publication bias using one pooled esti-
mate of the weight of advice for each study. When an indi-
vidual study included two or more conditions (i.e., depend-
ent outcomes), effect sizes for each outcome were pooled.
We used the MAd package (Del Re & Hoyt, 2014) in R to
create the composite estimate using recommended proce-
dures as described in The Handbook of Research Synthesis
and Meta-Analysis (Cooper et al., 2009). The composite
was calculated accounting for a conservative correlation
of 1.0 among within-study outcomes and implemented the
Borenstein et al. (2009) procedures for aggregating depend-
ent effect sizes.

After imputing missing studies to form a symmetrical
funnel plot, the trim-and-fill method provides an estimate
of the true mean and variance (Duval & Tweedie, 2000).
Egger’s test assesses the degree of asymmetry in the funnel
plot as measured by the intercept from regression of standard
normal deviates against precision (Egger et al., 1997).

Results
Study selection and characteristics

As summarised in Fig. 2, the initial literature search resulted
in 355 articles in PsycINFO, 158 articles in PubMed, 453
articles in Web of Science, and 555 articles in Scopus
(n=1,521). After merging the four databases, 340 dupli-
cates were removed. An additional 93 articles were identi-
fied using other methods described in Information Sources
and Search. 944 records were excluded following the screen-
ing of the titles and abstracts, and a further 277 following
screening of the full paper. The final data consisted of 53
articles comprising 129 independent data sets with a total
of 17,296 participants. From these data sets we extracted
346 effect sizes.

Overall pooled effect

We conducted multi-level meta-analysis using the rma.mv
function of the ‘metafor’ package (Viechtbauer, 2010). Our
three-level meta-analytic model showed that the overall
pooled weight of advice (k=346) was 0.39, 95% CI [0.37,
0.42]. This overall effect was significant, #(345)=31.57,
p<0.001, and indicates that individuals, on average,
adjusted their estimates to be 39% closer to an advised
estimate/s (see Fig. 3). A boxplot identified two outlier effect
sizes (0.93 and 0.92). Exclusion of these two data points

@ Springer

1
ﬁiﬂJ’ﬂiﬂmmﬁﬂ*ﬂmﬂﬂiﬁﬂﬂﬁﬂﬂHﬁﬂxﬂﬂﬂﬂﬁﬂ

ol

; Hﬁ@ﬂﬂ

J

F’IWEH

ff

!

Fig.3 Forest Plot of the Overall Weight of Advice. Note. The dia-
mond represents the overall pooled weight of advice proportion. Each
effect size and 95% confidence interval (error bar) represents an inde-
pendent sample (s=129). For articles with multiple independent sam-
ples, the effect size for each sample (S1, S2, etc.) is reported sepa-
rately. Where a sample contributed more than one effect, the pooled
effect, accounting for dependency between effects, is represented

did not substantially change the overall effect, 0.39, 95%
CI[0.37, 0.42], #(343)=31.97, p<0.001, and so they were
retained in subsequent analyses.

We compared the fit of the original three-level model
with the fit of a two-level model in which within-study vari-
ance (level 2) was not modelled. We found that the fit of
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the original three-level model was statistically better than
the fit of the two-level model (p <0.0001), suggesting that
there was significant heterogeneity between effect sizes
within studies. Next, we compared the fit of the original
three-level model to the fit of a model where only variance at
level 2 was freely estimated and where the variance at level 3
(between-studies), was fixed at zero. We found that the fit of
the original three-level model was statistically better than the
fit of the two-level model (p <0.0001), suggesting that there
was significant heterogeneity between studies. The esti-
mated variance components between effect sizes within- and
between-studies were 77 ., =0.012 and 7% ;3 =0.015,
respectively. Of the total variance, 0.16 percent was attrib-
uted to variance at level 1 (i.e., sampling variance); 57.08
percent was attributed to differences between effect sizes
within samples at level 2 (i.e., within-study variance); and
42.76 percent was attributed to differences between studies
at level 3. We therefore extended our model to examine the
potential influence of additional variables.

Multiple predictor model

An analysis with multiple predictors was conducted to exam-
ine the unique influence of each significant univariate model
predictor (perceived advice quality, estimate uncertainty, and
accuracy incentive) on the summary weight of advice (see
Supplementary Information for the univariate models). We
excluded actual advice accuracy because only 35% of effect
sizes could be coded for accuracy. There was no evidence of
multicollinearity among the predictor variables as evidenced
by VIFs <1.36. The overall model was significant, F(4,
279)=10.82, p<0.001. Only high, #(279)=3.70, p <0.001,
and low, #(279)=2.10, p=0.037, perceived advice quality
(relative to neutral perceived advice quality) had unique
effects not confounded by other variables in the model.

Advice-taking as a function of perceived advice
quality

Next, we separately examined the weight of advice in
response to advisors perceived to be providing (1) high qual-
ity advice, (2) neutral quality advice, and (3) low quality
advice. Because there were no predictors of advice-taking
when advice was perceived to be either high or low quality,
we report these data in the Supplementary Information.

Advice perceived as neutral quality

The summary effect when the advisor was perceived to pro-
vide neutral quality advice (k=170) equaled 0.38, 95% CI
[0.35, 0.40], 1(169)=25.46, p <0.001 (see Fig. 4). A boxplot
identified no outlier effect sizes.

Fig.4 Forest Plot of the Weight of Advice in Response to Advisors
Perceived to Provide Neutral Quality Advice. Note. The diamond rep-
resents the summary pooled weight of advice proportion. Each effect
size and 95% confidence interval (error bar) represents an independ-
ent sample (s=90). For articles with multiple independent samples,
the effect size for each sample (S1, S2, etc.) is reported separately.
Where a sample contributed more than one effect, the pooled effect,
accounting for dependency between effects, is represented

The original three-level model was a better fit than the
two-level model in which level 2 (within-study variance)
was not modelled (p <0.0001), as well as the two-level
model where level 3 (between-study variance) was fixed
at zero (p <0.0001). Consequently, there was significant
variability between effect sizes within- and between-
studies, and the estimated variance components were
7% eve = 0.009 and 77| ;3= 0.015, respectively. Of the
total variance, 1.45 percent was attributed to variance at
level 1 (i.e., sampling variance); 61.95 percent was attrib-
uted to level 2 (i.e., within-study variance); and 36.59
percent was attributed to level 3 (i.e., between-study vari-
ance). We therefore extended our model to examine poten-
tial predictors.

@ Springer
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Multiple predictor model

An analysis with multiple predictors was conducted to
examine the unique influence of each significant univari-
ate model predictor (estimate uncertainty, accuracy incen-
tive, and participation payment) on the summary weight of
advice (see Supplementary Information for the univariate
models). There was no evidence of multicollinearity among
the predictor variables as evidenced by VIFs <1.32. The
overall model was significant, F(3, 124)=28.93, p <0.001.
Only estimate uncertainty, #(124)=4.10, p <0.001, had a
unique effect that was not confounded by other variables in
the model.

Publication bias and power

To determine whether there was evidence of publication
bias, we first visually inspected a funnel plot displaying the
aggregated within-study effect size estimates and standard
errors (see Fig. 5). A pattern of asymmetry in the funnel
plot suggests potential publication bias. The Trim and Fill
method imputed eight missing studies to the left of the mean
overall effect, and Egger’s regression test detected significant
bias (p =0.012). We therefore cannot rule out publication
bias.

Next, we inspected funnel plots for displaying the aggre-
gated within-study effect size estimates and standard errors
separately for advice-taking in response to advisors per-
ceived to provided high, neutral, and low quality advice (see
Fig. 5). The Trim and Fill method imputed eight missing
studies to the left of the mean effect for advisors perceived to
provide high quality advice, and the updated estimate of the
pooled effect size was 0.41, 95% CI [0.36, 0.47], but Egger’s
regression test detected no significant bias (p=0.122). Two
missing studies were imputed to the left of the mean effect
for advisors perceived to provide neutral advice quality, and
the updated estimate of the pooled effect size was 0.36, 95%
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CI[0.33, 0.39], but Egger’s regression test detected no sig-
nificant bias (p =0.139). Two missing studies were imputed
to the left of the mean effect for advisors perceived to pro-
vide low quality advice, and the updated estimate of the
pooled effect size was 0.29, 95% CI [0.22, 0.36], but Egger’s
regression test detected no significant bias (p =0.194).

Power analysis shows that we had 100% power to detect a
small overall effect (d=0.2) based on k=346 and an average
sample size of 134, regardless of the degree of heterogeneity
(Valentine et al., 2010). If k=238, as for studies that include
advice from advisors perceived to provide low quality
advice, we had 99.9% power to detect a small overall effect
(d=0.2) with the same average sample size. Power increases
as the number of studies (s) and effect sizes (k) increase
(Assink & Wibbelink, 2016). To ensure sufficient power,
meta-regression requires at least 10 studies per predictor
(Higgins & Green, 2006). We met this threshold for the two
multiple predictor models that included three predictors each
(k=284,s=117; k=128, s=67). We also met this threshold
for the univariate model with the smallest number of stud-
ies (k=31, s=18). Nevertheless, any null effects should be
interpreted with caution.

Discussion

The current meta-analysis examined the extent to which
individuals use advice, as well as predictors of this behav-
iour. The combined results from 346 effect sizes within
129 independent data sets from 53 articles suggest that, on
average, estimates are adjusted 39% towards advised esti-
mates. This is less than the 50% that is considered a rational
adjustment towards the estimate of an advisor, based on the
statistical principle that aggregation of imperfect estimates
reduces error (Larrick & Soll, 2006). Publication bias analy-
ses showed that this tendency towards egocentric discount-
ing of advice may be even stronger than suggested in the
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Fig. 5 Funnel Plots for Studies Examining the Weight of Advice (A) Overall (s=129), or in Response to Advisors Perceived to Provide (B)
High (s=45), (C) Neutral (s =90), and (D) Low (s =24) Quality Advice. Note. s=number of independent data sets contributing to the analysis
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literature to date. Our analyses also revealed that character-
istics of the sample do not predict the weight of advice, pro-
viding no evidence that advice-taking is influenced by age,
gender, or individualism. The most significant predictor of
advice-taking was information about the advisor suggesting
the potential quality of the advice. When information about
the advisor(s) was unavailable or neutral, more weight was
given to advice when the estimation was based on a subjec-
tive or uncertain value compared to an objective or certain
value.

Individual-level predictors of advice-taking
Characteristics of the judge

Although this meta-analysis did not support an effect of
age on advice-taking, only two studies involved partici-
pants younger than 18 years of age (Molleman et al., 2021;
Rakoczy et al., 2015), and only one study involved older
adults (aged 65 years or more; Bailey et al., 2021a). We
therefore cannot rule out maturation and socialisation influ-
encing advice-taking prior to reaching young adulthood or in
older age. However, these processes do not appear to influ-
ence advice-taking throughout adulthood. Similarly, there
was no influence of degree of individualism on advice-tak-
ing. A suggestion that remains to be tested in future research
is that geographical differences, including economic and
psychosocial adversity, may have more of an influence
on advice-taking than culturally transmitted ideologies
(Morin et al., 2020). Alternatively, motivations underlying
advice-taking, rather than degree of advice-taking, may dif-
fer for individualistic and collectivistic cultures. Whereas
increased advice-taking in individualistic cultures may be
motivated by the desire for autonomy and maintenance of
self-concept (Rader et al., 2017), collectivistic cultures may
be motivated by relational harmony, even in anonymous,
one-off JAS interactions (Tinghu et al., 2018). Future stud-
ies should examine whether additional cultural differences
such as power distance and advice-giver authority, and their
interaction, influence advice-taking.

Increased trust and reduced confidence are associated
with both greater advice-taking (Bonaccio & Dalal, 2006;
Rader et al., 2017) and being female (Feingold, 1994; See
et al., 2011). However, gender (i.e., percent female; 0.04%
to 81.33% of each sample) was not a predictor of the weight
of advice. There is some evidence that the effect of gender
on trust may depend on the type of trust. For example, men
have been found more trusting than women in an economic
trust game when financial incentives are present (Buchan
et al., 2008). Differing incentives between studies may have
influenced trust-based gender effects in the JAS paradigm.
Similarly, the effect of gender on confidence and therefore
advice-taking may depend on context. Previous research

showing that women are less confident in their judgements
and take more advice than men was in the context of existing
co-worker relationships (See et al., 2011). In contrast, the
JAS paradigm typically involves one-off, anonymous inter-
actions. Nevertheless, the current data may simply reflect a
lack of any effect of gender on advice-taking.

Characteristics of the advisor

A mean weighting of 48% was evident in response to advice
from advisors perceived to provide high quality advice. This
is closely approaching Larrick and Soll’s (2006) suggested
rational weighting of 50%, and suggests that egocentric dis-
counting may not be as pervasive as suggested in the litera-
ture to date. It may also be argued that a rational weighting
should be greater than 50% if the advisor is perceived to be
providing high quality advice. Given people consider experts
to provide more influential and helpful, and less intrusive
advice (Dalal and Bonaccio, 2010), it is not surprising that
greater weight is given to advisors perceived to be providing
high quality advice, including those described as experts.
Critically, however, only perceptions of the accuracy of the
advisor, and not actual advice accuracy or knowledge of
actual accuracy, uniquely predicted advice-taking.

The mean weight of advice in response to advisors per-
ceived to provide low quality advice (i.e., 32%) did not differ
from the degree of advice-taking from advisors who were
described in neutral terms (i.e., 37%). This is consistent with
asymmetry of reputation formation over repeated interac-
tions, which in turn is explained by risk aversion theories
(Yaniv & Kleinberger, 2000). Specifically, the risk of an
average advisor giving bad advice looms larger than the
possibility that the advisor may provide good advice. We
extend evidence for this effect from repeated interactions
that involve progressive learning to one-off interactions
and repeated interactions that do not involve feedback. An
important distinction between these different methods of
reputation formation is that first impressions are not always
reliable. Thus, without first-hand evidence of the quality
of advice, there is a risk that too much weight is given to
advice from an unreliable advisor, or too little weight to
good advice from an unknown advisor.

JAS-level and environment-level predictors
of advice-taking

The current data contribute to clarification of competing
theoretical propositions regarding the influence of estimate
uncertainty on advice-taking. When information about
the advisor is lacking, objective estimates are adjusted by
35%, while subjective/uncertain estimates are adjusted 55%
towards advice. This greater weight of advice when deter-
mining a subjective estimate may reflect an understanding
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that subjective values are typically determined by aggrega-
tion (Laughlin & Ellis, 1986). It may also suggest that the
judge perceives that their own knowledge of the estimate is
uncertain and potentially reduced relative to the knowledge
of the advisor, and this in turn may increase advice-taking
(Gino & Moore, 2007; Yaniv & Kleinberger, 2000; Yaniv,
2004a, b). This type of knowledge comparison may occur
more frequently when judges do not have information about
the advisor that suggests the potential quality of the advice.
Given previous evidence for a negative association between
confidence and advice-taking (Bonaccio & Dalal, 2006), it is
also possible that an uncertain estimate reduces the judge’s
confidence which in turn increases advice-taking.

We did not find evidence for the alternative proposition
that advice would be given more weight when estimating
objective relative to subjective values because only the for-
mer offers the opportunity to improve accuracy. A prefer-
ence for advice in relation to a subjective estimate where
there is no single correct answer may suggest that the JAS
is not always dominated by accuracy-seeking informational
motives (See et al., 2011; Van Swol, 2011), but may also
assess normative social influence and the motivation to
maintain social harmony (Mahmoodi et al., 2015). Rader
et al.’s (2017) review identified a focus on informational
motives as both a strength and a limitation of the existing
JAS literature. They recommended that future research
reconnect with the social influence literature and normative
motives within the JAS task. Our data suggest that these
motives contribute to understanding egocentric discount-
ing, and that future JAS research should examine the role
of normative motives in reducing suboptimal egocentric
discounting.

Although accuracy incentives and advice accuracy were
predictors of advice-taking in the univariate models, they
were not unique predictors of the mean weight of advice.
There was also no influence of whether advice was imposed
versus optional, or for multiple pieces of advice versus a
single piece of advice. It should be noted that few studies
included in the current meta-analysis examined whether
advice was optional (<5%) or the influence of receiving
multiple pieces of advice (< 6%). Nevertheless, we consid-
ered these variables important to analyse given that they
are input factors in Bonaccio and Dalal’s (2006) JAS IPO
model.

Limitations and future directions

The current meta-analysis was the first to quantify the mag-
nitude of advice-taking and the variables that influence this
behaviour. We extended Bonaccio and Dalal’s (2006) input-
process-output model to include perceptions of the advisor
as a specific input factor that may predict advice-taking.
We further broadened the focus of this model on situational

@ Springer

influences as inputs (i.e., task characteristics) to include indi-
vidual difference variables (i.e., decision-maker character-
istics). The analysis is not without limitations, which are
largely a consequence of the existing data sets. For example,
additional characteristics of the advisor are likely to influ-
ence advice-taking. This includes trustworthiness, likabil-
ity, and similarity to the judge (Feng & MacGeorge, 2010;
MacGeorge & Van Swol, 2018b). These characteristics are
not commonly measured in studies using the JAS paradigm.
Likewise, there are several sample characteristics which
were not analysed and which may nonetheless have an effect
on advice-taking. This includes, but is not limited to, the
judge’s expertise, personality, or desire for autonomy. Only
a few studies have provided data to allow for an examination
of advisor confidence. This individual-level factor is likely to
interact with other variables such as advisor accuracy (Sah
et al., 2013) or estimate uncertainty (Van Swol, 2011).

It was also not possible to measure the process category
of the IPO model as a predictor. In contrast to the input level,
the “process” level in the JAS IPO model, involving intra-
JAS interaction between the judge and advisor, or between
multiple advisors, is relatively neglected. For example, 111
out of 129 samples in the current meta-analysis interacted
with advisors via a computer. Two interacted via telephone
(i.e., Gino & Schweitzer, 2008, Study 1; Gino et al., 2009,
Study 1), two face-to-face (Tinghu et al., 2018, Study 1,
Study 2), one via web-cam (De Wit et al., 2017, Study 3),
and 12 in writing (e.g., Kaliuzhna et al., 2012). One study
did not specify the form of interaction (Minson & Mueller,
2012). Most studies using the JAS paradigm have involved
anonymous interactions between judge and advisor. To ade-
quately assess the effects of the process level, the next step
will be to measure real-life judge-advisor interactions using
more naturalistic methods such as experience sampling.

One of the methodological difficulties with the weight
of advice metric as currently determined is that it does not
capture instances where estimates move away from advice.
In the JAS paradigm, this is typically adjusted to zero.
However, a score of zero indicates that advice was simply
ignored, rather than caused the judge to move their esti-
mate in the opposite direction. This ensures that the aver-
age weight of advice is always positive, which biases the
results toward finding evidence for advice-taking. Generally,
this is not a substantial problem as most adjusted estimates
fall between the initial estimate and the advice and so are
not adjusted to zero (Harvey & Fischer, 1997). However,
future JAS research should address the difficulties with the
classic weight of advice formula to capture circumstances
where the judge may incorporate advice but in the opposite
direction to that suggested by the advisor. Future studies
should also explore advice-taking calculations that account
for non-linear dynamics of the opinion aggregation pro-
cess. The current meta-analysis focused on adjustment of
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quantitative estimates following advice and did not exam-
ine the effects of advice-taking for decisions that involve
choosing between qualitatively different options. Neverthe-
less, the current approach addresses a common criticism of
meta-analysis, which is the problem of mixing ‘apples and
oranges’ (Sharpe, 1997).

Conclusion

In conclusion, the most significant predictor of advice-taking
was information about the advisor(s) that suggested low, neu-
tral, or high quality advice. However, risk aversion effects
appeared to diminish differentiation of advisors perceived to
provide low quality or neutral quality advice. Taken together,
the benefits of compromise and averaging may be lost if accu-
rate advice is perceived to be low quality, or too much weight
is given to inaccurate advice that is perceived to be high qual-
ity. When there was no information about the advisor with
which to establish the potential quality of advice, advice-taking
increased when the estimate was of a subjective or uncertain
nature relative to when there was an objectively correct answer,
suggesting that normative motives may increase JAS advice-
taking. The current data provide no evidence that advice-tak-
ing is influenced by age, gender, or individualism, while noting
there is relatively little data about the effects of more extreme
age groups on advice-taking. These findings provide an impor-
tant evidence base across diverse contexts, from policy-makers
tasked with advising the public to reduce risks, to professionals
such as doctors advising patients with health-related informa-
tion, or friends and families passing on uninformed financial
advice. An understanding of advice-taking is critical for ensur-
ing optimal integration of social information into independent
judgment.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12144-022-03573-2.
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