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Using a consumer metacognition theoretical framework, we find support for our hypotheses that consumers update their beliefs

consistent with Bayes’ theorem for difficult-to-compute numerical data with judgments being conservative than Bayesian predictions

in the case of relatively easy-to-compute numerical data. These differential effects arise because consumers use a hypothesis-testing

algorithm to process difficult-to-compute numerical data, while in the case of easy-to-compute numerical data, an averaging algorithm

is employed. Moreover, these effects are moderated by data distinctiveness.
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EXTENDED ABSTRACT
To reduce the uncertainty of product purchase decisions,

consumers frequently resort to product rating information provided
by third-party rating agents. Such rating agents and rating informa-
tion are ubiquitous in the marketplace, ranging from stock rating by
financial institutions, movie rating by film critics, product rating by
consumer reports, product safety rating by government agencies to
product ratings posted online in blogs by individual consumers
(Jadad and Gagliardi 1998).

This paper attempts to examine how consumers might process
such information about product rating and source accuracy, how
their judgment updating might be influenced by the data format, and
whether their updated judgments would be consistent with a norma-
tive Bayesian framework. Prior research reports contradictory
results regarding how consumers will update their judgments when
processing sequential numerical data. While the Bayesian belief
updating theory is perhaps the most widely used theoretical frame-
work to examine how people are likely to update their beliefs based
on sequential information (Diaconis and Zabell 1982), researchers
have reported mixed empirical findings regarding the extent to
which human judgments are consistent with Bayesian predictions.
Some studies (e.g., Kahneman and Tversky 1972) came to the
conclusion that people are not at all Bayesian. In contrast, another
line of research (e.g., Gigerenzer and Hoffrage 1995), using an
evolutionary psychology perspective found that under certain con-
ditions (e.g., frequency data), people can be intuitively Bayesian.
Yet a third line of research approached a middle-ground, and
suggested that people do update their beliefs in a fashion that are
directionally consistent with Bayesian predictions, but the extent to
which people update their beliefs are conservative in comparison to
the predictions by Bayes’ theorem (see e.g., Edwards 1968; Rust et
al. 1999). We attempt to resolve this apparent inconsistency in prior
findings by examining the role of difficulty of computation of the
numerical data in consumer belief updating. We ask the question:
Would consumers update their beliefs with each piece of sequential
numerical information, and will the final updated judgments/
beliefs be consistent with a normative Bayesian model, or follow a
different pattern of updating? More specifically, using a model
based on consumer metacognition (e.g., Gollweitzer and Schaal
1998), we identify conditions under which participants will update
their beliefs to an extent that is consistent with Bayesian theory, as
well as conditions under which they will update their beliefs in a
way deviating from Bayes’ theorem. We propose that when the
numerical information is easy to compute mathematically (e.g., for
percentage format), consumer judgments are likely to be conserva-
tive than the Bayesian predictions, since an averaging rule will be
applied. For difficult-to-compute frequency data (e.g., Consumer
Reports has been correct 121 out of 173 times in its ratings),
consumer judgments are likely to be in line with the Bayesian
prediction. Our proposition might seem to be somewhat
counterintuitive because Bayes’ theorem is a normative model,
while we are proposing that consumers are likely to have judgments
consistent with Bayesian predictions when the numbers are diffi-
cult to compute mathematically and require extra cognitive capabil-
ity. We provide the underlying theoretical causes for this

counterintuitive pattern of results, and in the process, hope to
resolve some of the inconsistency in prior findings.

As mentioned earlier, we use a consumer metacognition
framework to examine processing of difficult-to-compute data
(e.g., frequency data) versus easy-to-compute data (e.g., percent-
age data). “Metacognition” refers to a person’s knowledge about
their own cognitive processes and/or abilities, and the consequent
regulation of the cognitive processes (Garafalo and Lester 1985;
Gollweitzer and Schaal 1998). Metacognition theory would predict
that a consumer would utilize the optimal amount of cognitive
resources to process any mathematical information (Garafalo and
Lester 1985). This implies that a consumer would regulate their
cognitive processing in the most efficient manner.

Therefore, applying the averaging algorithm for the process-
ing of numerical data would depend on the processing fluency
involved in the task (Schwarz 2004). One key distinction between
easy-to-compute percentage versus difficult-to-compute frequency
data is that sequential data presented in the former format is
relatively easier to compute mathematically (Dehaene 1992, 2001;
Waters et al. 2006; Sloman 1996). In other words, it is relatively
easier to apply the averaging algorithm in the case of percentage
data than it is for frequency data.

Hence, when evaluating a sequence of percentage data, con-
sumers are likely to average out the information. In contrast, with
the computational difficulty of applying the averaging algorithm in
the case of frequency data, consumers are likely to apply a different
type of algorithm. Specifically, we propose that for frequency data,
with the difficulty of applying the averaging algorithm, consumers
would have very little incentive to allocate cognitive resources to
such an algorithmic task. Instead, consumers are likely to form an
overall impression or hypothesis of the given information (e.g.,
Product B is better than Product A), and use subsequent sequential
information to test that hypothesis.

In Study 1, we found support for our hypothesis that consum-
ers would have greater degree of belief updating and judgments
consistent with Bayesian predictions for difficult-to-compute fre-
quency data than for easy-to-compute frequency or percentage
data. Study 2 showed that highlighting data distinctiveness en-
hances belief updating for percentage data, but does not make a
difference in the case of frequency data. Finally, Study 3 showed
that the results of Study 1 hold when the data are presented in
consistent frames, but not in alternate frames. That is, when the data
are presented in consistent frames, participants have updated judg-
ments consistent with Bayesian predictions. However, for data
presented in alternate frames, updated judgments for frequency
data get conservative than the Bayesian predictions, while for
percentage data, judgments are conservative than Bayesian predic-
tions irrespective of data presentation frame.
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