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From expert testimony to lay belief:
a Bayesian view

1. Introduction

Modern societies are crucially dependent on the opinion of experts. The
asymmetric relationship between experts and non-experts poses many so-
cially impactful problems that have been subjected to the lens of differ-
ent disciplines, including philosophy of science, social epistemology, ar-
gumentation theory, cognitive science, and psychology. In this paper, we
focus on one fundamental problem that lies at the intersection of these ap-
proaches: how lay reasoners should update their beliefs in some hypothesis
or claim H given that some expert asserts that /7. We will approach this
question from the perspective of Bayesian epistemology, following a recent
trend that applies Bayesian models to represent, clarify, and manipulate
traditional concepts in all of the above-mentioned areas [3,9,21,29,33,37].
More precisely, we shall treat the assertion of H by the expert as a case of
testimony, and study how a Bayesian layman should update his probabilis-
tic beliefs in [ given this evidence. Bayesian confirmation theory [8, 13]
will be helpful in modeling the notion of expert reliability and how it af-
fects laymen’s reasoning.

We proceed as follows. In section 2 we introduce the elements of the
Bayesian approach to uncertain reasoning and confirmation of hypothe-
ses. In section 3, we model expert opinion as evidence from testimony,
developing a Bayesian model of both the experts’ reliability and the evi-
dentiary impact of their testimony in terms of Bayesian confirmation mea-
sures. In section 4, we show how our model impacts the discussion con-
cerning expert opinion both in social epistemology and argumentation
theory. As for the former, we show how the idea of “epistemic deference”
amounts to ignoring the fallibility of real experts and fails as a general strat-
egy of belief updating in the face of expert opinion. As for the latter, we
elaborate on the recent discussion of ab auctoritate reasoning to clarify and
evaluate this much-disputed argumentative strategy. By adopting a model
of expert reliability based on Jeffrey conditionalization, we argue for a new
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characterization of ab auctoritate, more faithful to the complex epistemic
interplay between laymen and experts. A short conclusion and some ideas
for future research are offered in section 5.

2. Bayesian reasoning, confirmation, and evidence

In the following, we will treat both laymen and experts as ideal epistemic
agents in the Bayesian sense. In this section, we offer a quick overview of
the Bayesian framework, which will be applied in the next sections to the
problem of expertise and testimony.

Updating beliefs on evidence. If Ann is a Bayesian agent, her beliefs about
a given hypothesis /1 (such as “It will rain tomorrow”) are represented by
the (subjective) probability p(H) she assigns to H. When Ann receives
some piece of evidence I relevant to /1 (like “Tonight the sky is cloudy”),
Ann will change her belief in H by moving from p(H) to the conditional
probability p(H|FE) of H given E. The updating rule is governed by the
Bayes theorem:

E|H)p(H)

p(E)

where p(H) is often called the “prior” probability of H and p(H |E) its
“posterior” probability (viz. before and after receiving evidence £). Bayes
rule makes clear that the strength of Ann’s posterior belief in H should be
proportional both to that of her prior belief in H and to the so-called like-
lihood of H, i.e., the probability p(F| H ) expressing how well H “explains”
F or, better, how much E is expected in the light of H.!

For most applications, it is convenient to express the denominator of the
Bayes formula, i.e., the probability of the evidence, in its “unpacked” form
using the rule of total probability. The resulting updating rule, which is
equivalent to eq. (2.1) above, will look like this:

p(E|H)p(H)
p(E|H)p(H) + p(E|-H)p(-H)

(2.1)

p(H|E) = P!

p(H|E) = (2.2)
This new formulation of Bayes theorem makes clear that p(H | ') mustbe a
function of three different probabilities: the prior p(H ) of the hypothesis,
its likelihood p(E|H ), and the likelihood of its negation, i.e., p(E|—H).
Intuitively, H is the more probable in the light of 2 the more H was prob-

able before observing I and the more F was expected given H instead of
-H.

! For an introduction to Bayesian reasoning see [20]; see also [23] and [33] for more advanced dis-
cussions.
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To make things more concrete, suppose that Ann is going to take a
COVID-19 test in order to see whether she is ill (/) or not (—H). Be-
fore taking the test, she may believe she has a 5% probability of being ill,
perhaps on the basis of her knowledge about the prevalence of the disease
in her area. This fixes her prior probability p(H) to 0.05 (and her prior
probability of not being ill to p(—H) = 1—p(H) = 0.95). Consulting the
test’s leaflet, Ann can also find the two likelihoods required by Bayes theo-
rem. The “sensitivity” of the test, or, in other words, its true positive rate,
expresses the probability p(E|H ) that the test will turn out positive (F) if
Ann were actually ill; let’s assume that p(E|H) = 0.7. The “specificity”
1 —p(E|—=H) of the test is instead related to its false positive rate, express-
ing the probability that Ann gets a positive result even if she is actually
not ill; let’s assume that the specificity is 90%, and hence p(F|—-H) = 0.1.
Putting these numbers into eq. (2.2) gives us:

p(E|H)p(H)
p(E|H)p(H) + p(E|-H)p(—H)
0.7 x 0.05

(0.7 % 0.05) + (0.1 x 0.95)

p(H|E) =

Thus, Ann has a 27% probability of having COVID-19 given that the test
result was positive. Note that this figure is significantly lower than 50%,
meaning that it is still more probable that Ann is fine than she is ill. The
reason is that we assumed that being ill was quite improbable (5%) in the
first place; still, such probability has much increased (more than five times)
after observing the test result. This increase in probability signifies how
much the evidence given by the positive result “supports” or “confirms”
the hypothesis of illness. Bayesian confirmation theory aims at making
this intuition precise.

Confirmation as evidential support. ~Another interesting formulation of
Bayes theorem is obtained expressing the relevant probabilities, following
the gambling use, in terms of “odds” In statistical jargon, the odds of a

hypothesis H refers to the ratio o(H) = pp((fg) of the probability of H

to that of its negation. Re-writing Bayes theorem in terms of these ratios
leads to its “odds” form:
p(H|E) _ p(E|H)  p(H)

p(~H|E) _ p(E|~H) " p(=H) (2.3)

In this new form, the theorem tells us that the ratio of the posterior proba-
bilities of H and its negation is given by the ratio of the prior probabilities
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multiplied by the so-called “likelihood ratio’, i.e., the ratio of the likeli-
hoods of H and of its negation. Adopting the odds notation and writing
“LR(H, E)” for the likelihood ratio, we can re-write eq. (2.3) as follows:

o(H|E) = LR(H, E) x o(H) (2.4)

That is to say, the posterior odds of H given I are just its prior odds mul-
tiplied by the likelihood ratio.?

The advantage of this odds formulation is that it makes very clear the
role of the evidence F in changing Ann’s belief in /7. Let’s consider again
our previous example relative to Ann taking a COVID-19 test. Initially,
the odds of Ann in favor of H (the hypothesis of being ill) are very low:
o(Il) = 2% ~ (.053. However, when Ann takes into account the

0.95
positive test result, she can calculate a likelihood ratio of LR(H, F) =

p?g'fg) = % = 7. This number tells Ann how much the evidence re-

ceived by the test speaks in favor of H rather than of its negation: multi-
plying her prior odds o( H) by this factor gives her posterior odds in favor
of H:

o(H|E)=LR(H,E) x o(H) =7 x 0.053 ~ 0.37

Thus, H is now much more likely than before, indeed seven times more.’

More generally, the likelihood ratio LR is a possible measure of how
strongly a piece of evidence E supports or undermines a given hypothesis
H, i.e., of how much H is confirmed or disconfirmed by the evidence.*
In Bayesian confirmation theory, we say that /1 is confirmed by L' iff the
probability of H is increased in the light of F: i.e., p(H|E) > p(H); that
H is disconfirmed by FE iff the probability of H is decreased in the light of
E:ie,p(H|E) < p(H); and that E is neutral for H iff the probability of
H is left untouched by learning F: i.e., p(H|F) = p(H). It is now not dif-
ficult to prove that LR(H|FE) > 1iff F confirms H; that LR(H|E) < 1
iff F disconfirms H; and that LR(H|E) = 1iff F is neutral for H. In the
practice of many scientific disciplines, for instance medicine, the likeli-
hood ratio is routinely employed (often under the name of “Bayes factor”)
as a measure of how well some evidence (e.g, the result of a medical test)

2 Note that some authors - like [23, 21] and [3, 17] - call “likelihood ratio” the reciprocal of
LR(H,E),i.e., p}fgrg) . We follow here the standard terminology in contemporary Bayesian con-
firmation theory [8,33].

3 If one has the odds o in favor of H, one can calculate its probability p as follows: p = ﬁ Asone

can check, with this formula the just calculated odds of 0.37 gives us the 27% probability of section 2.

4 Note that there are many, non-equivalent, confirmation measures, and many arguments in favor or
against each of them [8,14, 15,33].
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supports or undermines a given hypothesis (e.g., a diagnosis). In Section 3
we shall return to the role played by likelihood ratios or Bayes factors in
the confirmation of hypotheses.

Updating beliefs on uncertain evidence. ~Above, we employed Bayes theo-
rem to say how Ann has to rationally update her belief in the face of incom-
ing evidence. In other words, we assumed that Ann had a certain degree of
belief p(H ) in the truth of H at some moment ¢y, after which she receives
some evidence /. At the new time ¢;, Bayesian conditioning prescribes
that Ann’s degree of belief in the truth of H changes from her old cre-
dence p(H) to her new credence p/(H), which must be equal to p(H|E)
as given by eq. (2.1). Crucially, we assumed here that IV is veridical and
certain, so that, after receiving F, p/(£) = 1. This means, for instance,
that there are no doubts in the reading of the COVID-19 test result, which
is certainly positive in our example above.

Now suppose that just before the result is displayed on the test, a power
failure occurs in Ann’s room. In the dark, Ann cannot be completely con-
fident about the outcome appearing on the test. Compared with the pre-
vious case, where Ann knew with certainty whether the test was positive
or not, there is now an added dimension of uncertainty concerning the in-
terpretation of evidence. This kind of uncertainty cannot be addressed by
standard Bayesian conditioning. Instead, Ann’s belief updating will have
to follow “Jeffrey Conditioning” [24,25]:

p'(H) = p(H|E)p'(E) + p(H|~E)p'(-E) (2.5)

In words, the new probability Ann assigns to H is the sum of her old prob-
abilities in I given I and in H given —E, respectively weighted by the
(new) probability that F is actually true.’

For example, suppose Ann is fairly confident that she sees a double line
(i.e., a positive result). Let us set her subjective probability to p/(F) = 0.8.
Her belief updating on this uncertain evidence will then be as follows:

p'(H) = p(H|E)Y (E) + p(H|-E)p'(-F)
— 0.27 x 0.8 +0.017 x 0.2 = 0.22

Not surprisingly, Ann’s degree of belief in I1 is now lower than in the pre-
vious case (22% as opposed to 27%), due to the uncertainty of the evidence.

3 Note that if Ann is certain of her evidence, i.e., p’(E) = 1 and hence p/(—E) = 0, then Jeffrey
conditionalization given by eq. (2.5) immediately reduces to standard Bayesian conditionalization as
in eq. (2.1).
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This concludes our survey of the Bayesian framework employed in this
paper, which is applied to the problem of expert testimony in the next sec-
tion.

3. A Bayesian model of expert testimony and reliability

When Bob, a layman, listens to the opinion of some recognized expert,
Bob’s beliefs will typically change in one way or another. Such change
is the result of a complex interaction between the two, which usually in-
volves both epistemic and non-epistemic aspects (e.g, trust), that are be-
ing studied across different disciplines (including social epistemology and
philosophy of science, social and cognitive psychology, political science,
and so on). Here, we shall focus on the purely epistemic dimension of the
layman-expert relationship.

More precisely, we shall assume that Bob is a Bayesian agent and study
how his (probabilistic) beliefs in some hypothesis /' should change when
some recognized expert testifies that H is true. In general, we can think
of a (scientific) expert as a particular kind of witness, who has privileged
epistemic access to a particular state of the world that falls within her do-
main of expertise. Intuitively, Bob’s credences will depend, at least in part,
on the reliability of the expert. The more the expert is reliable, the more
the expert testimony should impact on Bob's belief in H. In this section,
we apply the framework introduced in Section 2 to analyze these issues.®

Expert testimony as evidence. Suppose that Bob, who has some prior be-
liefs concerning I1, learns that an expert has testified that /7 is true. The
expert’s opinion is the evidence on which Bob updates his beliefs. To re-
flect this in the notation, we shall write “Ef;” for “expert E testifies that
H is true”. For the sake of simplicity, we shall assume that the expert’s
testimony is “categorical”: i.e., it corresponds to a clear-cut affirmation or
negation of the hypothesis under evaluation, without considering degrees
of certainty. In other words, we only consider cases where the expert says,
for instance, that it will rain (for sure) tomorrow (/g ), but not cases where
the expert says that it is likely that it will rain tomorrow, or that it will rain
with, say, 80% probability. Thus, we shall focus on Bob’s posterior assess-
ment p(H|FEg) of the probability of H given the expert testimony in favor
of H.

6 A problem we are not going to discuss here, and that has attracted much attention in the recent
philosophy of science literature, starting at least from [3], is whether multiple pieces of evidence com-
ing from independent sources of information confirm a hypothesis more than a less “varied” corpus
of evidence (the so-called Variety of Evidence Thesis). For Bayesian analyses of this problem see,
e.g., [5,6,22], and references provided there.
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From eq. (2.1) and eq. (2.2), we know how Bob should update his beliefs
in H:
p(Eu|H)p(H)
p(EH) 3.1
B p(Ex|H)p(H) -1
p(Ey|H)p(H) + p(Ex|~H)p(-H)

In words, Bob's posterior belief in H, given the expert’s testimony that H,
is a function of his previous belief in H, represented by the prior p(H),
and of the two likelihoods associated to the testimony: the probability
p(E|H) that the expert (correctly) reports H when H is true, and the
probability p(Eg|—H) that the expert (mistakenly) reports H when H is
false.

Interestingly, this way of construing the testimony of a well-informed
witness as a piece of evidence in hypotheses evaluation is common in the
legal domain [1, 16]. For example, in a murder trial, a judge might be
unsure whether the suspect was at the crime scene when the murder hap-
pened (/). By asking a witness, the judge might gain useful insights and
update his confidence in /1 accordingly. A positive report by the witness
will likely increase the judge’s subjective probability of the suspect being at
the crime scene, given that the witness is reliable (e.g., he was a bystander
and does not have any interest in reporting the false). Conversely, a neg-
ative report by a reliable witness will decrease the judge’s confidence in
H. The more reliable the witness, the stronger the evidential support of
his testimonial report. As we shall see, this way of modeling testimony is
useful also in studying the layman-expert relation.

p(H|Eg) =

Expert reliability as confirmation. ~As we have noted, the strength of ex-
pert testimony will depend on the expert’s reliability. But what does it
mean for an expert witness to be reliable from a Bayesian perspective? To
express expert reliability in our framework, we shall assume what we may
call the “diagnostic-test model” of expert witnesses cf. [3, Chapter 3]. In
other words, we shall assume that an expert, like the COVID-19 test con-
sidered in Section 2, also has rates of true and false positives, expressed,
respectively, by the likelihoods p(F|H) and p(E|—H). In the case of
medical tests, such probabilities are readily available in the test leaflet; in
the case of experts, it is instead difficult to quantify precisely their “sen-
sitivity” and “specificity”. Still, it is a useful idealization to construe the
reliability of an expert as a function of those likelihoods.”

7 Moreover, one can argue that there are (fallible) indicators, discussed at length in the expertise
literature [7,18,30], that may help in evaluating at least approximately the reliability of experts.
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Accordingly, we shall define the reliability Rel g (H ) of expert E relative
to hypothesis H as the relevant likelihood ratio LR(H, Ef):®

p(Eg|H)

o (Bat[~1) (-2

Relp(H) = LR(H, Ey) =

This is to say that the expert testimony is more reliable the more likely it is
that the expert testifies that H is true when H is in fact true, and the less
likely it is that the expert testifies that H is true when H is instead false.
Note that this amounts to expressing the expert’s reliability in terms of the
confirmation that the expert report F'; confers on H [13]. This becomes
clear if one applies Bayes theorem in its odds form to the case at hand,
ie.,eq. (2.4):

o(H|Ex) = Relg(H) x o(H) (3.3)

This is to say that, after receiving the expert report E'r7, Bob will revise his
prior odds by multiplying them by the reliability of the expert. This means
that the more reliable the expert is, the more his report will confirm H.
In general, we may say that the expert is “reliable” (relative to /1) when
Relp(H) is greater than 1; and “unreliable” if Rel(H ) is smaller than or
equal to 1, since in this latter case his report will not increase, but possibly
decrease, the probability that H is true.’

Again, the legal domain provides a useful illustration of this idea. Con-
sider, as a toy example, a murder case: during a crowded football match,
a supporter gets shot and dies. The murder weapon is readily found, but
nobody has seen the shooter. A man, Mr. Guy Hapless, is seen walking
briskly towards the exit. The authorities stop him and get his fingerprints.
The judge assigned to the case then asks a forensic dactyloscopy expert
to compare them with those found on the gun. The expert reports that
the two fingerprints match. How should a Bayesian judge evaluate such
evidence?

8 See also [3,9, 13]. Note that Relg (H) “measures the reliability of the witness with respect to the
report in question [here, H] and not the reliability of the witness tout court’, as [3, 17] put it. The
latter reliability will depend on the expert’s (average) performance on several different hypotheses in
some field; reliability Rel; (H) as defined here only measures the expert’s performance on a single
hypothesis H. Note that much recent literature follows [3] in modeling reliability in a different way,
using Bayesian networks; a minimal network will comprise three nodes, one for the hypothesis, one
for the witness report (our Er), and one for the reliability of the witness, which can be inferred a
posteriori by manipulating the other nodes ¢f. [29, Chapter 10].

° Bovens and Hartmann [3], who define expert reliability as 1 — m, consider as “fully un-

reliable” an expert (or, more generally, a witness) for whom Relg(H) = 1; here, we also consider
the case of “misleading” witnesses, for which Relg (H) < 1, whose testimony actually disconfirms
the hypothesis under consideration.
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Suppose that, initially, the judge has no specific reason to suspect that
“Mr. Hapless is guilty” (H), besides the fact that he was attending the
match. Moreover, let’s suppose that the judge is (rightly or wrongly) sure
that the fingerprints found on the gun will certainly be the murderer’s.
This means that the prior probability of H is p(H) = 5555 and its prior
odds ngg, both very low. The expert’s report that Mr. Hapless’ fingerprints
match those found on the gun will of course confirm /1. How much will
depend on the expert’s reliability: let’s assume that our expert is highly re-
liable, detecting true positives in 92.5% of the cases, and reporting a false
positive only 0.1% of the times.!” Then, our expert’s reliability Relg (H)
will be equal to 925 and, applying eq. (3.3), we obtain:

o(H|Ex) = Relp(H) x o(H) = 925 x —— = 0.092
9999

which corresponds to a posterior probability of H approximately equal
to 8%. Not surprisingly, the new probability p(H|Eys) is significantly
higher than the prior (roughly 800 times so), since the expert testimony
has strongly confirmed the hypothesis of guilt. Given the low initial prob-
ability, however, such strong confirmation is not enough to think that
Mr. Hapless, on this only evidence, is more likely guilty than not.

In this connection, let us note that some conventions have been estab-
lished in the literature on Bayes factors (following seminal work by Tur-
ing and Good) to qualitatively assess the “weight of evidence” in favor
of H provided by different likelihood ratios. For instance, in our exam-
ple above the weight of evidence provided by the expert is well above the
highest threshold of “decisive” evidence according to table 1. Interestingly,
such literature may provide guidance in developing conventional expertise
thresholds for any given scientific domain in light of its epistemic status.

TABLE 1 Interpreation of likelihood ratios L R as a measure of the weight of
evidence according to [26] and [27].

LR Weight of evidence
[26] 127]
1 —3.2  Barely worth mentioning Barely worth mentioning
3.2 —10  Substantial Substantial
10 — 32  Strong Strong
32 —100 Very strong Strong
> 100  Decisive Decisive

10 Expert performance in recognizing matching fingerprints has been the object of several studies
[28,34,35]. For the sake of our example, we have selected the results that show higher expert reliability,
as reported in [35].
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4. Bayesian rationality, epistemic deference,
and arguments from authority

In this section, we show how the tools from Bayesian epistemology that we
have presented so far allow us to shed light on two much-debated topics in
social epistemology and argumentation theory: epistemic deference and
ab auctoritate arguments.

Epistemic deference vs. Bayesian rationality. Social epistemology studies
the social aspects of knowledge production and dissemination, including
the role of testimony, trust, and communication in the pursuit of knowl-
edge by individuals and groups [19]. A fundamental question in this area
is how one should be guided by other people’s beliefs. One strategy dis-
cussed in the literature is complete epistemic deference, which is applied to
interactions with experts, e.g., [12]. This strategy implies that, when Bob
receives the expert opinion Ex, he will have to revise his beliefs by adjust-
ing them to the expert’s. According to [12, 480], this means that if p,,,(H)
is the probability that expert I assigns to /1, then Bob should simply adopt
such probability as his own, so that pgo; (1) = pexp(H ). Since we are only
considering categorical opinions from experts, this would imply that, if
the expert testifies that [, then Bob should plainly accept H as certain,
i.e., ppob(H|Epr) = 1.

Epistemic deference is of course an extreme updating strategy in the face
of expert opinion. It amounts to treating the expert as a fully veridical and
trustworthy oracle. From a Bayesian standpoint, this strategy cannot be
justified in general; the only case where it could apply is when two highly
idealized assumptions are made:

1. experts are completely reliable;
2. laypeople’s prior beliefs on H should not be taken into account.

As to (1), in our framework a completely reliable expert would be one
who cannot make mistakes, i.e., for which p(Eg|—H) = 0; this would
make Relp(H ) meaningless, or better tending to infinity as p(Ey|-H)
approaches 0. Since we are interested in modeling real, fallible experts,
we exclude this case from consideration. As for (2), priors play of course
a crucial role in the Bayesian treatment of how our layman Bob reacts to
the expert testimony (cf. eq. (3.3)). Here, a natural objection to such treat-
ment is the following: it is sensible to exclude the layman’s prior beliefs
from the picture, since the expert holds (by definition) more accurate be-
liefs, hence the layman can just rely on the expert and needs not consider
his own priors when updating on an expert report.

While intuitively convincing, we think one should rebut this objection,
as our fictitious murder example shows. In that case, the Bayesian judge
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is not “deferent” to the fingerprint expert at all, at least not in the sense
suggested by [12]. For sure, the judge duly takes into account the ex-
pert report as a crucial piece of evidence, without doubting it. This is as
it should be, since while the judge is an expert in the legal domain, he
should be regarded as a layman when it comes to recognizing matching
fingerprints — and this is why the opinion of the forensic dactiloscopy ex-
pert is required.!! However, the judge does not conclude that Mr. Hap-
less is guilty, as his prior for such a hypothesis is very low. This would
happen if, as per (2) above, the judge ignores his own priors, meaning
that p(H) = p(—~H) = 0.5. Then, since o(H) = 1, eq. (3.3) would
correctly reduce to o(H|Er) = Relg(H), so that the expert’s opinion
tully determines the posterior beliefs of the judge. However, in most cases,
this would amount to committing the so-called prosecutor’s fallacy, an in-
stance of the “base rate fallacy”, where the epistemic agent tends to conflate
the posterior probability for the likelihood p(E|H) [1,16,17].

The importance of the layman’s priors in updating on expert evidence
highlights an important distinction between two concepts: the “weight of
evidence” in favor of H and the “acceptance” of H. The former is provided
by the expert’s report and appropriately measured, as we argued, by his
reliability Relp(H ); the latter crucially depends, in addition, also on the
layman’s priors. The idea of epistemic deference tends to obscure such
distinction and should be resisted accordingly.

Arguments from authority and layman testimony. Argumentation the-
ory studies the social practice of “giving and asking for reasons” [4], fo-
cusing on reasonable and fallacious uses of arguments in dialogical con-
texts [11,22]. An important case is that of arguments from authority (ab
auctoritate). This strategy is employed whenever an arguer appeals to the
opinion of an authority to support her standpoint in a critical discussion.
The kind of authority we are interested in here is an epistemic one - and
therefore this argument is also known as appeal to expert opinion [36]. For
example, Bob and Carl are discussing whether it is true that food that has
fallen on the floor within 5 seconds will still be safe to eat (H). Carl is
confident that H while Bob is convinced of the opposite. One week before
the conversation, Carl overheard on the TV an expert reporting that A
(i.e., Carl came to know the evidence E'yr). To persuade Bob, Carl appeals
to the authority of that expert claiming that H. This means that Bob has
received some evidence from Carl’s testimony, which we will denote by

1 More generally, the epistemic roles of “layman” and “expert” are always domain-dependent: the
same person can be an expert in one domain and a layman in another (see [18]).
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L, (where L is for “layman”). How is Bob supposed to change his mind
in light of this evidence?

In argumentation theory, this scenario has been studied mostly from
a procedural perspective (rather than an epistemic one): i.e., what is rea-
sonable for a discussant to ask in such a scenario, rather than how they
should update their beliefs. Walton [36] has come up with a set of “critical
questions” that a lay discussant is always entitled to ask. Their function
is to momentarily shift the burden of proof on the proponent of the ar-
gument, by identifying its potential weak spots.!*> While these questions
carry a useful heuristic value, they do not inherently offer criteria for eval-
uation of the answers. As we argue, a Bayesian approach provides valuable
insights into the assessment of arguments from authority.

While some authors have explored thisidea [9,21], what is still needed is
a framework that specifically takes into account the significance of second-
order testimony, viz. Bobs assessment of the evidence provided by Carl’s
report of an expert testimony. This, we submit, is the crucial aspect of
interest in the analysis of arguments from authority, which distinguishes
such case from that of “standard” expert testimony. In fact, this scenario
adds a further dimension of uncertainty, compared to the fingerprint ex-
ample in the previous paragraph. Not only is the link between H and Ex
uncertain because of the fallibility of the expert providing the testimony;
but, crucially, this evidence itself is also uncertain because it is not gained
first-hand, but reported by a (lay) witness. Many things could go wrong
and lead Carl to misreport what he heard - for example: Carl’s bad faith,
confirmation bias, motivated reasoning, failure of memory, hearing im-
pairment, lack of understanding of the general context where the testi-
mony was provided, etc.

To deal with this additional layer of uncertainty, we suggest proceeding
as in Ann’s example: like the sudden darkness of the room introduced an
element of disturbance and opacity in the reading of the COVID-19 test,
here Bob will have to deal with Carl’s opaquely reported evidence. This is
where Jeftrey Conditionalization comes back into the picture. Building on
eq. (2.5), we can represent belief updating on a layman’s report of expert
testimony as follows:

p'(H) =p(H|Lg,) = p(H|Eg)p' (En) + p(H|=En)p' (—Ey) (41)

In words, Bob’s new probability for I, given Carl’s report L, that an ex-
pert testified that H is true, will depend on the posterior probability of H

12 They are: 1. How credible is expert E as an expert source?; 2. Is E an expert in the field F that
assertion A is in?; 3. What did E assert that implies A?; 4. Is E personally reliable as a source?; 5. Is A
consistent with what other experts assert?; 6. Is E’s assertion based on evidence?
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being true given that the expert really testified that H - p(H|Ey) - and,
at the same time, on the probability of the hypothesis still being true in the
light of the absence of the expert testimony — p(H|—-Ey).'* Each of these
values will have to be adjusted, respectively, for the probability that lay-
man Carl reports the expert testimony correctly — p’ (') - or incorrectly
- p/(=Eg). To assess such probabilities, Bob cannot rely on some objec-
tive assessment of Carl’s reliability, contrary to what the judge could do,
in our previous example, with the fingerprint expert. Indeed, one could
see the difference between expert and layman witnesses precisely in this:
that only for the former it is possible to estimate, at least approximately,
the corresponding reliability. For the latter, Bob can only rely on his own
subjective assessment of the reliability of Carl correctly reporting the tes-
timony he has witnessed. It remains to be explored how Walton’s critical
questions can be useful for refining such an assessment.

5. Conclusion

In this paper, we addressed the epistemic problem of expertise through the
lenses of Bayesian epistemology. First, we showed how a layman should
update his beliefs on the basis of that particular kind of evidence provided
by expert testimony, and how experts’ reliability can be construed as the
confirmation provided to the relevant hypothesis at issue. Then, we con-
trasted our Bayesian model with the strategy of complete epistemic defer-
ence as discussed in social epistemology, and argued that it can also shed
light on arguments from authority. Future work on these lines can move
in different but complementary directions. As to social epistemology, the
Bayesian approach seems promising when applied to problems of peer-
expert disagreement [31]. In argumentation theory, Bayesian insights can
help in bridging the gap between procedural and epistemic approaches to
reasonable dialogues [2]. Finally, the Bayesian standard offers a bench-
mark against which both experts’ and laymen’s beliefs can be tested, shed-
ding light on potential cognitive biases in their interaction, as studied in
cognitive science and psychology [10]. The promise is that of a formally
sound and empirically grounded approach that is better equipped than ex-
isting ones to deal with some central problems in social and formal epis-
temology.
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