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Abstract

This position paper advocates combining formal epistemology and the new par-
adigm psychology of reasoning in the studies of conditionals and reasoning with
uncertainty. The new paradigm psychology of reasoning is characterized by the
use of probability theory as a rationality framework instead of classical logic,
used by more traditional approaches to the psychology of reasoning. This paper
presents a new interdisciplinary research program which involves both formal
and experimental work. To illustrate the program, the paper discusses recent
work on the paradoxes of the material conditional, nonmonotonic reasoning, and
Adams’ Thesis. It also identifies the issue of updating on conditionals as an area
which seems to call for a combined formal and empirical approach.

This paper highlights the emergence of a new research program concerning uncer-
tain reasoning. The program—henceforth simply referred to as “the new program”—
is situated at the intersection of formal epistemology and experimental psychology
of reasoning, and combines formal and empirical methods to address issues that call
for the participation of both philosophers and psychologists.

Probabilistic approaches to conditionals have been popular in philosophy for
some decades now (e.g., [2, 6, 22]). Current contributions on conditionals by philoso-
phers working in the probabilistic paradigm mostly fall within the relatively young
discipline of formal epistemology. The traditional paradigm psychology of reason-
ing used logic as the rationality framework. Over the past ten years, however,
psychologists of reasoning have also become increasingly interested in studying
conditionals from a probabilistic perspective (e.g., [71, 76, 78, 84]). This shift from
logic to probability theory as the rationality framework paved the way for the “new
paradigm psychology of reasoning” [35, 73]. We note that Oaksford and Chater have
argued since the early 1990s against classical logic as the correct normative standard
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of reference for empirical reasoning research in favor of nonmonotonic reasoning
[68]. Later, they began to systematically apply probabilistic models to classical de-
ductive reasoning tasks, like their probabilistic analysis of the well-known Wason
selection task [69] and their probability heuristics model of categorical syllogisms
[15]. However, the new paradigm psychology of reasoning only began to properly
replace the traditional (logic-based) paradigm psychology about ten years ago: this
probabilist turn emerged after the use of a much wider range of reasoning tasks like
the probabilistic truth table tasks [35].

This is not to suggest that formal epistemologists and psychologists studying
conditionals have been addressing the same questions. For the most part, this is not
true. For instance, formal epistemologists have been mainly concerned with ques-
tions about the truth conditions of conditionals, their assertability and acceptability
conditions, and various notions of validity pertaining to arguments involving con-
ditionals. Psychologists of reasoning, by contrast, have focused on how people in-
terpret and process conditionals, and which inferences they are willing to make on
the basis of conditional (and possibly other) premises.

Still, there have also been some clear points of contact between the two research
communities. An example in this connection is the joint work by Jonathan Evans, an
experimental psychologist, and David Over, who was trained as a formally-oriented
philosopher before turning to psychology. The work of Evans and Over on the
probabilities of conditionals [38], which is both philosophically informed and sup-
ported by important empirical results, has done much to popularize probabilistic ap-
proaches to conditionals in psychology but has also attracted attention from philoso-
phers [28, 34]. And, to mention some contributions of our own, the first author (who
was trained in psychology as well as in philosophy) has investigated paradoxes of
the material conditional [79, 86], nonmonotonic reasoning [82, 85], and Aristotle’s
Thesis [78] within a probability logical framework (see Sections 3 and 4); the second
author has collaborated on experimental work on Adams’ Thesis, which relates the
assertability/acceptability of a conditional to the probability of its consequent given
its antecedent (see Section 5).

We are convinced that there is something to be gained for both philosophers
and psychologists from these double-sided and typically collaborative approaches.
Where experimental data may help to confirm (or refute, as the case may be) philo-
sophical theories, and may stimulate and guide the development of novel theories,
formal epistemology provides tools to make psychological theorizing and hypothesis-
building precise, and may in addition suggest rationality norms for evaluating hu-
man reasoning. Insofar as philosophical accounts can be shown to have empirical
content—and formal work may be required to work out exactly what that content
is—experimental data will help us to choose among such accounts in the same way
in which they help us to choose among theories in the empirical sciences.

While, in our view, the core of the new program is situated at the intersection of
formal epistemology and the psychology of reasoning, it is also closely related to the
cognitive science of reasoning. Many of the topics that cognitive scientists work on
are naturally seen as falling into the domain of the new program as well. Key exam-
ples are probabilistic approaches to causal reasoning (e.g., [94, 99]), causal learning
(e.g., [57]), argumentation (e.g., [46]), and coherence (e.g., [47]). Nevertheless, we
believe that there is at least a difference in emphasis between the cognitive science
of reasoning and the new program, in that research in the former area is mainly fo-
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cussed on modelling human inferential practices in an empirically adequate way,
sometimes even explicitly dodging philosophical issues (see, e.g., [47, Footnote 1,
p. 1369]), while work belonging to the new program typically has among its main
aims helping answer philosophical questions.

There is a similar difference between the research goals of the psychology of rea-
soning and those of the new program. The main focus of the cognitive psychology of
reasoning is on how people form representations of the premises and the conclusion
and how they manipulate representations in order to draw inferences. Information
about how people reason and about the computational modelling of human infer-
ence provides helpful theoretical and methodological input for the new program.
But, again, this program focuses on philosophical problems, mostly ones that have
arisen in the area of formal epistemology; its goal is not to model or to describe how
people reason. In short, the main goal of the new program is to address—ideally,
to solve—philosophical problems by combining formal and empirical work, and to
this extent it is truly deserving of the epithet “new.”

It is worth stressing that the new program is not about replacing conceptual anal-
ysis with empirical work. We believe that conceptual analysis has more than proven
its value in finely crafted philosophical work throughout the past century and even
longer. We also believe that, for some classes of philosophical problems, conceptual
analysis is not only necessary but also sufficient for obtaining satisfactory solutions.1

Analyses of the interdependence of rationality axioms, for example, do not seem to
require any empirical work, nor does a welter of other technical work of the kind
carried out in many branches of analytic philosophy. We also believe, however, that
the solution of other classes of philosophical problems may profit substantially from
empirical work. In this paper, we will list a number of examples of philosophical
problems where the interaction of formal and empirical work is at least fruitful if not
essential.

Specifically, we will highlight a number of research areas where recent progress
seems to have depended on philosophers and psychologists joining forces, or where
future progress seems to call for such joint ventures. Thematically, these research
areas are related in that they all concern, in one way or another, uncertain or prob-
abilistic reasoning. Methodologically, they are related in that they call for the use of
both formal and empirical tools. That, in our opinion, justifies thinking of these areas
as constituting a new research program in its own right. But first we describe some
recent and not so recent developments in philosophy and psychology that paved the
way for the new research program.

1. The naturalistic turn in philosophy. Philosophy has traditionally involved a
good deal of speculation, but then again, so has science. However, whilst the re-
sults of scientific speculation are ultimately to confront the data, and will be rejected
in case of conflict with those data, there is the danger that philosophical speculation
may go uncontrolled and can thereby lead to results that may be hard to identify as
constituting progress in any way. Twentieth-century philosophy showed a growing

1Thus, we do not accept Kauppinen’s negative experimentalism thesis—which allegedly is accepted by
some experimental philosophers—according to which “armchair reflection and informal dialogue are not
reliable sources of evidence for (philosophically relevant) claims about folk concepts” [56, p. 97].

3



awareness of this risk, but opinions have diverged on what measures are to be taken
to make the endeavor less risky.

The logical empiricists’ insistence that philosophers aim for the same rigor in
their reasoning as mathematicians and logicians do in theirs made the philosophical
profession appear more scientific in many ways. However, it did little to make as-
surances that philosophers were not really engaging in some kind of philosophical
fiction writing, however formally dressed up.2

It was certainly a decisive step forward when, in the 1960s, post-positivist authors
like Quine, Kuhn, Feyerabend, Hanson, and Laudan began to propagate the idea
that, rather than trying (merely) to emulate the rigor of scientific inquiry, philoso-
phers ought to start paying more attention to science itself, both to scientific theories
and to the actual practice of science. Famously, Quine [90] noted that psychological
findings about perception, memory, trust, and so on, are of immediate importance
to epistemologists, and that if one’s epistemology is at odds with the best scientific
theories concerning, for instance, vision, then that counts heavily against that episte-
mology (even if it does not refute it, given that our best scientific theories may still be
wrong). And Kuhn, Laudan, and other historically-oriented philosophers of science
argued that philosophical accounts of, for example, the evolution of science were to
be tested against the historical track record of science, and to be repudiated if they
made the wrong predictions about what is to be found in that track record.3

In some quarters, experimental philosophy has been touted as a further step in
the right direction. Philosophers are no longer just aiming to be as rigorous in their
argumentation as scientists are, nor are they satisfied any longer with simply at-
tending to scientific findings. Rather, philosophers have now themselves become
scientists: the birth of the philosopher–scientist, or—should we say—the return of
the natural philosopher familiar from the days of Galileo, Newton, and their likes!
What this means, more specifically, is that philosophers have started addressing
what appear to be unmistakably philosophical questions—such as questions about
moral responsibility and blameworthiness, about free will, and about the nature of
knowledge—with the help of unmistakably empirical research methods.

Does this recent development really constitute as much of a leap forward as many
of its proponents like to believe? Since experimental philosophy is still in its infancy,
it would be premature and also unfair to try to give a general verdict on the ap-
proach. What already can be said, however, is that some of the work that has come
out of this approach is clearly valuable. Over the past decades, many have come
to often accept blanket appeals to intuition as providing evidence for philosophical
theses. Indeed, sometimes the bulk of the work that an author invests in defend-
ing a position goes into arguing that the position is in line with what we say in-
tuitively / pre-reflectively / pre-analytically / pre-theoretically, or with how the folk
think about certain matters. For instance, a number of epistemologists concerned
with defending certain contextualist views of knowledge have proceeded mainly in
this manner. According to these views, people’s willingness to attribute knowledge

2As an anonymous referee noted, the logical empiricists may have believed their verification theory of
meaning, according to which a sentence is meaningful only if it is verifiable, to eliminate the possibility
that philosophers were really writing fiction. But that theory was soon found to be untenable, if only
because it does not live up to its own standards of meaningfulness.

3Callebaut [14] gives an excellent overview of the naturalization program in philosophy up to the
1980s.
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of a given proposition to a subject is sensitive to what is at stake for the subject in
being right about that proposition. The epistemologists in question typically argue
for this claim by presenting their readers with different types of fictional vignettes
about a person who has a certain amount of evidence for a proposition and also cer-
tain stakes in being right about the proposition. These stories are supposed to elicit
different intuitive verdicts in the readers as to whether or not the person in the story
knows the given proposition. Of course, what the authors then propose as the intu-
itive verdicts about the stories are simply their own, even though many readers seem
to have agreed. A methodological worry is that auctorial commentaries may have a
priming effect on the readers, for whom it can then be difficult to form independent
opinions about the vignette stories. Motivated by this concern, a team of philoso-
phers and psychologists has recently undertaken the task of checking whether it is
really people’s willingness to attribute knowledge that varies with stakes if “people”
is meant to refer not only to (possibly carefully primed) professional philosophers
but also to ordinary people [65]. The team concluded that the aforementioned view
is very probably false. That is certainly progress. If it takes the emergence of ex-
perimental philosophy to conduct this kind of research, then that will already make
experimental philosophy a worthwhile new development.

It is less clear to us that all that is currently undertaken under the banner of ex-
perimental philosophy targets the right question with the right methodology. The
work just cited points toward a particular application of empirical research in phi-
losophy, to wit, as offering a sort of check against unrestrained appeals to intuition.
At the same time, there seems to be something like a neo-romanticist trend in ex-
perimental philosophy that we are more doubtful of. Just as the romantics thought
that the enlightenment ideals, rather than leading to clearer insights, had alienated
us from what was really true and valuable, and that the educated could learn about
those matters again only from the common folks, some experimental philosophers
seem to be driven by the idea that our intuitions have been corrupted by years of
indoctrination in graduate school, and that we will have to tap into the reservoir of
the folk’s allegedly untainted intuitions about knowledge, or causation, or respon-
sibility, or what have you, if we are to arrive at the true analysis of these concepts.
Whatever romanticism may have brought us—and it certainly was not all good—we
fear that neo-romanticist experimental philosophy will merely dredge up the kind of
confusion about these concepts that graduate school training was meant to extirpate
in the first place.

It is to be stressed that, as far as we are concerned, there is nothing intrinsically
objectionable about the idea of philosophers engaging in science, provided they are
willing to acquire the necessary additional skills or—better still, and—to look for
experimental psychologists willing to work with them. Operationalizing research
questions, developing proper task material, carrying out experiments under care-
fully controlled conditions, and properly analyzing and interpreting the data, are
skills whose acquisition requires time and effort. It seems impossible to capture
good experimental practice in a simple protocol that only has to be executed. Psy-
chologists have discovered some common pitfalls in experimental design, but there
are no general recipes for circumventing them. It is, in other words, not enough
simply to know about the existence of such pitfalls, some of which have recently
also been discussed in the philosophical literature (see, e.g., the methodological cri-
tique of philosophical survey-research in [17] or the discussion of artifacts produced
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by uncontrolled use of abstract/concrete task material in [43]). One must also know
how to deal with them, and part of this knowledge may be “tacit” in the sense of [87].
To illustrate, we point to some pitfalls that are especially relevant to our program as
well as to experimental philosophy.

The belief bias [36] is a well-known psychological effect that occurs if a partici-
pant ignores the premises and evaluates a conclusion (or the validity of an inference)
only on the basis of the a priori believability of the conclusion. To avoid this pitfall,
the experiment’s instructions need to convey clearly to the participants that they are
asked to evaluate the conclusion in light of the premises. If the task requires re-
trieval of background knowledge, the experimenter should control for it. This may
be done by testing the experimental material with an independent sample before
the experiment. But the finer details of this procedure may vary from one experi-
ment to another, and learning how to carry out the procedure successfully requires
prolonged and guided training.

To mention another potential problem, recent data suggest that experiments them-
selves may occasion certain “interpretation shifts” in participants. For example, it
was found that, in a conditional interpretation task, a considerable number of par-
ticipants started by giving a conjunction interpretation to the conditional but shifted
their initial interpretation to the conditional event interpretation after solving the
same type of task several times [41, 40].4 This finding suggests not only that exper-
imenters would do well to carry out replication studies to investigate the stability
of their results, but also would do well to control for within participants shifts in
interpretations. Again, it is hard to provide general guidelines for working out the
details of such checks; these details have to be determined on a case-by-case basis.

More generally, it cannot be emphasized enough that careful experimental con-
ditions are a necessary ingredient of good methodological practice. For exploratory
investigations almost anything may go, but good empirical research should strive
for experiments that are in all respects well designed, from properly crafted stimuli
to creating settings that allow participants to engage in the tasks and reasoning, from
knowing when to use coders to knowing which statistical techniques to apply and
how to apply them. It is our firm conviction that going to one’s local McDonald’s
and register there willing customers’ responses to Gettier cases, or Cohen’s famous
airport cases [16], or DeRose’s equally famous bank cases [21], is decisively not the
right approach—contrary to what some experimental philosophers seem to believe.

This is not to suggest that it is mainly the philosophers who stand to gain from
collaboration with psychologists. We just mentioned the importance of presenting
participants with properly crafted stimuli. Among other things, this means the stim-
uli should be free from ambiguities (unless one’s research question requires such
ambiguities, of course). Philosophers trained in the analytic tradition tend to be

4Specifically, a bit more than half of the participants interpret the conditional as a conditional probabil-
ity and a sizable proportion of participants interpret it as a conjunction in the beginning of these experi-
ments. This replicates a robust finding in traditional probabilistic truth table tasks [37, 72]. However, in the
end of the experiment, more than 80 % of the responses were consistent with the conditional probability
interpretation. In these tasks inter-individual differences do not imply different reasoning/interpretation
strategies but rather reflect how fast participants are able to adopt the competence interpretation. Al-
though we doubt that the iterative presentation of the same task will resolve all aspects related to the
deep problem of individual differences, we believe that it helps resolve at least some of them.
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particularly good at detecting ambiguities and are generally sensitive to subtle dif-
ferences in meanings and interpretations.5

Above all, however, philosophy is a real treasure trove of interesting empirical
research questions. The previously mentioned area of conditionals is again a par-
ticularly good example. For decades now, philosophers have been working on the
semantics and pragmatics of conditionals purely on the basis of a priori considera-
tions, even though much that has come out of this work has testable consequences.
Psychologists have only recently become aware of this, and have begun testing these
consequences, with sometimes quite surprising outcomes. Nonmonotonic reason-
ing is another case in point where philosophers and also computer scientists have
developed inferential systems with clearly testable implications but have not cared
to actually test these implications. This, too, is presently changing. In Sections 3–
6, we want to discuss recent research on conditionals and also, more briefly, recent
research on nonmonotonic reasoning as illustrative examples of work at the inter-
section of formal epistemology and experimental psychology, work that, we believe,
can be regarded as signalling the emergence of the new program. Along the way, we
show that the above recommendations for experimental philosophers are already
implemented in this program. Prior to that, we describe another development in
psychology and philosophy that has helped shape the research program we are pre-
senting.

2. The probabilist turn. We have already noted that the new program is best thought
of as a joint project of philosophers—in particular, formal epistemologists—and psy-
chologists—in particular, experimental psychologists of reasoning. The advent of ex-
perimental philosophy, as described in the previous section, may have helped some-
what in making philosophers generally aware that experimental methods might be
used to address philosophical problems as well. In greater part, however, we believe
that the emergence of the new program is to be credited to the fact that—presumably
purely coincidentally, and more or less at the same time—probability theory came to
be broadly regarded as an important tool in the study of human reasoning, both
among epistemologists and among psychologists. Once the two research communi-
ties had discovered that they were in agreement in a methodologically key respect,
the road to fruitful collaboration was open.

It is not so easy to trace the origins of the probabilist turn in epistemology. Van
Fraassen [98, p. 151] characterizes the probabilist approach to epistemology as an
“underground epistemology,” the beginnings of which he locates in the seventeenth
century, in the writings of Pascal and the Port Royal logicians. From an epistemo-
logical standpoint, van Fraassen’s characterization seemed entirely appropriate even
in 1989, notwithstanding the important work of Ramsey and de Finetti in the 1920s
and 1930s, and of Carnap, Jeffrey, and a few others some decades later, and notwith-
standing that probabilist methods had already attained some prominence in the phi-
losophy of science ([33], [52], [50]).

5An example of the latter kind is the distinction between reasoning to an interpretation and reasoning
from an interpretation, where the former involves interpreting the meaning of the task material, while the
latter begins only after the interpretation of the task material has been fixed by the participant and he or
she starts to solve the task. We like to think that it is not coincidental that this distinction is due to recent
joint work by a psychologist (or at least cognitive scientist) and a philosopher, to wit, Keith Stenning and
Michiel van Lambalgen [96].
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In the 1990s, however, the underground epistemology came to form the back-
bone of what was soon to be called “formal epistemology,” a (then) new brand of
epistemology in which probabilistic and, more generally, formal tools are used to
address what are for the most part traditional questions from mainstream episte-
mology.6 Formal epistemology turned almost overnight into a high profile research
area, one that even started to dominate some debates in epistemology. The first de-
bate of which this was true was no doubt the debate about the nature and epistemic
role of coherence. There had been a lot of talk in epistemology about how coherence
amongst beliefs may determine the status of those beliefs qua being justified, but
much of the discussion had been in terms too vague to allow any of the crucial ques-
tions to be settled—such as, most notably, whether coherence is truth-conducive—or
even to be addressed with any hope of success. This changed radically when for-
mal epistemologists started to publish definitions of coherence, all in probabilistic
terms, that did allow some of the crucial questions to be settled (see, e.g., [9, 29]).
Soon thereafter much the same probabilistic machinery came to be used more gen-
erally in tackling questions concerning justification and evidence. The end of this
development is not yet in sight. What already seems clear, though, is that probabil-
ity theory has firmly established itself as an indispensable analytical research tool in
philosophy, next to logic (even if perhaps not quite as widely applicable as logic).

As noted, there has been a parallel probabilist turn in psychology. Since the first
psychological experiments on reasoning, psychologists had broadly taken classical
logic for granted as providing the right rationality norm for investigating reasoning
[62, 97]. Classical logic did not only guide the evaluation of the rationality of human
inference but also inspired psychological theory building: the theory of mental mod-
els [53], for example, is inspired by mathematical model theory. Equally, the theory
of mental rules [91] and mental logic theory [10] are inspired by classical proof the-
ory. Moreover, ideas from classical logic suggested many experimental paradigms
like Wason’s selection task and experiments on Aristotelian syllogisms and similar
basic argument forms.

Uncertainty, however, used to be predominately investigated by the judgment
and decision making (JDM) community. Kahneman and Tversky’s heuristics and bi-
ases approach is one of the most prominent ones in this area [55]. Whereas psychol-
ogists of reasoning focused on reasoning processes and logical validity judgments,
proponents of the JDM community focused on judgments, decisions, and resulting
outcomes. The main rationality norms for JDM research were probability theory and
decision theory, but not classical logic. These differences in the focus of interest and
in the rationality norms explain why there has been relatively little contact between
the two communities.

But this may change, now that more and more psychologists of reasoning have
started to adopt probabilistic approaches as well [35, 38, 70, 71, 73]. The impor-
tance of conditional probability, for example, became apparent in the probabilis-
tic truth table tasks [37, 41, 72], which in turn inspired new psychological models
of conditionals—as will be amply illustrated in the following. This development
has already led to closer contacts between psychologists of reasoning and formal
epistemologists—resulting in the new program—but may in the future also lead to

6For more on what formal epistemology is and how it differs from mainstream epistemology as well
as from the probabilist underground epistemology that van Fraassen refers to, see [27].
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more collaborative work between psychologists of reasoning and researchers from
the JDM camp.

3. Paradoxes of the material conditional. The material conditional A ⊃ B is false if,
and only if, the antecedent A is true and the consequent B is false; for all other possi-
ble truth value assignments, A ⊃ B is true. The definition of the material conditional
validates a number of inferences that appear counterintuitive under some natural
language instantiations. For example, supposing the natural language conditional
to have the semantics of ⊃—as is claimed by the material conditional account. Then,
B logically implies If A, then B. (We refer to this argument form as “Paradox 1.”)
The latter is also logically implied by ¬A. (We refer to this as “Paradox 2.”) Intu-
itively, it seems counterintuitive to infer a conditional only on the basis of either its
consequent or its negated antecedent. A fortiori, even if A and B are incompatible
both argument forms are logically valid: “Carlos Slim Helú is a billionaire” logi-
cally implies “If Carlos Slim Helú is bankrupt, then Carlos Slim Helú is a billionaire”
(Paradox 1). The latter conditional is also logically implied by “It is not the case that
Carlos Slim Helú is bankrupt” (Paradox 2).

These counterintuitive consequences of the material conditional account led to
a variety of responses.7 For instance, some have appealed to Gricean maxims of
conversation [45] to explain away the paradoxes along pragmatic lines, pointing out
that an assertion of “If A, then B” only on the basis of one’s knowledge of either B
or ¬A would violate the Gricean cooperative principle, which requires, among other
things, that one communicate in a brief and informative way.

Gricean approaches were also adopted by psychologists. Most prominently, the
theory of mental models claims that the paradoxes “throw semantic information
away,” as “the premises rule out more possibilities than do their conclusions” [54,
p. 652]. The premise of Paradox 1 (B), for example, rules out the possibility ¬A ∧¬B,
which is (uninformatively) introduced by the conclusion (A ⊃ B). The theory pre-
dicts that Paradox 1 is endorsed, if the possibility ¬A ∧ ¬B is ruled out by world
knowledge and thus cannot be (uninformatively) introduced by the conclusion. This
account was criticized by Bonnefon and Politzer, who impose two (necessary and
sufficient) pragmatic conditions on the acceptability of Paradox 1 [7, p. 146]:

BP1: The truth of the antecedent A has bearings on the relevance of asserting the
consequent B.

BP2: The speaker can reasonably be expected not to be in a position to assume that
A is false.

Mental probability logic provides an explanation of the paradoxes in purely prob-
abilistic terms without involving pragmatics [79, 80, 86]. In this approach, the premise
set may contain probabilistic and/or logical information. The inference consists in
transmitting the probability of the premise set deductively to the conclusion. More-
over, conditionals are interpreted as conditional events. A conditional event B | A is
true if A is true and B is true, false if A is true and B is false, and undetermined if A is
false. Paradox 1 is then interpreted as an inference from a marginal probability to a

7For an overview, see [6].
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conditional probability: For all8 probability values x:

From Pr(B) = x infer 0 6 Pr(B | A) 6 1 is coherent.

It is easy to see that the paradox is blocked here: from Pr(B) one cannot infer any-
thing about Pr(B | A). The same is true for Paradox 2: from Pr(¬A) one cannot infer
anything about Pr(B | A). If the conditional in the conclusion is interpreted as a ma-
terial conditional, then both argument forms are probabilistically informative: for
both paradoxes, the tightest coherent probability bounds of A ⊃ B are the premise
probability (lower probability bound) and 1 (upper probability bound).

A recent empirical study of both paradoxes shows that the clear majority of par-
ticipants responds by probabilistically non-informative response patterns [86].9 This
corresponds to the conditional event interpretation of indicative conditionals, and
speaks against the hypothesis that people interpret indicative conditionals as ma-
terial ones. The task material was formulated in a neutral way without suggesting
probabilistic or logical (in)dependencies between the involved terms. Here, both
paradoxes are blocked because they are probabilistically non-informative.10

What happens if we know something about the logical and/or probabilistic rela-
tions between A and B? In the above case of Carlos Slim Helú, for instance, we know
that being bankrupt is incompatible with being a billionaire. Thus, adding this infor-
mation to the premise set yields the following intuitively plausible inference, where
the conclusion obtains a low probability value:

From Pr(B) = 1 and A ∧ B ≡ ⊥ infer Pr(B | A) = 0 is coherent.

Here, the zero probability of the conclusion shows that the the paradoxical inference
is blocked. Likewise, the intuitive plausibility of the inference

From “Carlos Slim Helú is a billionaire” infer “If Carlos Slim wins a bil-
lion in the lottery, then Carlos Slim Helú is a billionaire.”

can be rationally reconstructed by adding the logical constraint that winning a billion
in the lottery logically implies being a billionaire:

From Pr(B) = 1 and A ⊃ B ≡ ⊤ infer Pr(B | A) = 1 is coherent.

Note that in both reconstructions, the logical constraint is sufficient to obtain the
conclusion’s probability.

8“All” here includes the special case where Pr(B) = 1. Bonnefon and Politzer correctly point out that in
this case “ ‘If x, y’ must also be certain, and the inference is valid” [7, p. 154]. This is true for the standard
approach to probability, which defines the conditional probability Pr(B | A) by the fraction of the joint
and the marginal probability, Pr(A ∧ B)/ Pr(A) (provided Pr(A) > 0, otherwise Pr(B | A) is undefined).
In the framework of coherence-based probability theory, however, Pr(B | A) is not necessarily certain if
Pr(B) = 1. As Pr(A) may be equal to 0, it follows that Pr(B | A) may also be equal to 0, and therefore
0 6 Pr(B | A) 6 1 is coherent [79].

9An anonymous referee noted that it is not clear whether the observed response—that nothing
follows—fully accounts for a “subjective feeling of oddity,” which emerges from some instantiations of
the paradoxes of the material conditional. The tasks used in [86] were formulated by neutral instantiations
of A and B (i.e., in terms of colors and figures), which means that a feeling of oddity—if it occurred—was
based on the formal structure of the paradoxes only.

10An argument form is probabilistically non-informative iff the tightest coherent probability bounds on
the conclusion are zero and one, respectively, under all possible probability values of the premises [84].
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Another and weaker way to obtain a probabilistically informative version of
Paradox 1 is to use the intuition of BP2, that is, the reasoner is not in a position to
assume that the antecedent A is false. This can be interpreted in probabilistic terms
such that Pr(A) is greater than .5. Thus, assuming “high” premise probabilities,
Pr(A) > .5 and Pr(B) > .5, we obtain the following probabilistically informative
inference:11

From Pr(B) = x and Pr(A) = y infer

x + y − 1

y
6 Pr(B | A) 6 min

{

x

y
, 1

}

is coherent.

Probabilistic non-informativeness is sufficient to block Paradox 1 and 2, but also
to block Premise strengthening and Contraposition: empirical evidence suggests
that people understand that one cannot infer probabilistically informative interval
in these argument forms [85].

Not all inferences can be modelled in purely probabilistic terms. The hypothet-
ical syllogism,12 for example, is probabilistically non-informative but most people
draw probabilistically informative inferences, which are consistent with the follow-
ing argument form [85]:13

From Pr(B|A) = x and Pr(C|A ∧ B) = y infer

xy 6 Pr(C | A) 6 xy + 1 − x is coherent.

Mental probability logic explains this by conversational implicatures [85]: People
add the antecedent of the first premise of the hypothetical syllogism to the antecedent
of the second premise.

Enriching the premise set of the paradoxes by logical and/or probabilistic con-
straints generates fruitful new empirical hypotheses. This illustrates that the formal
analysis provides clear psychological predictions. Moreover, the results of empiri-
cal work can feed back into the formal analysis and into rational reconstruction of
the data; thereby probabilistic interpretations of the paradoxes of the material con-
ditional provide a good illustration of the new program.

4. Nonmonotonic reasoning. The same holds true of recent work on nonmono-
tonic reasoning; this, too, illustrates how empirical work can inform formal work
and how formal work can inspire empirical research.

Nonmonotonic reasoning originated as a subfield of artificial intelligence con-
cerned with the study of formal structures governing the rational retraction of con-
clusions in the light of new evidence. The paradigm example is the Tweety case.
From the two premises “Tweety is a bird” and “Birds can fly” it seems reasonable
to infer that Tweety can fly. If the premise set is augmented by the further premise
“Tweety is a penguin,” common sense tells us to retract the conclusion that Tweety

11We observe that this argument form is a special case of the cautious monotonicity rule of System P.
(Compare the probability propagation rules in [44].)

12From “If A, then B” and “If B, then C” infer “If A, then C.”
13This argument form corresponds to the cut rule of System P [44]. Moreover, it can be interpreted

as a conditional version of modus ponens: each premise and the conclusion conditionalize on A, if A is
dropped, the modus ponens remains.
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can fly, as penguins cannot fly. In the framework of classical logic, however, aug-
menting the premise set of a logically valid argument cannot lead to a logically in-
valid argument: classical logic is monotonic. Nonmonotonic formalisms were devel-
oped to account for situations like the Tweety case.

Nonmonotonic reasoning can be conceived as a promising rationality framework
for studying human inference. Besides, much of the formal work is motivated by
the observation that real agents do reason nonmonotonically; see, for instance, [66,
p. 1040] and [11, pp. 2, 13]. Pelletier and Elio [77] even go so far as to argue that
nonmonotonic reasoning is a genuinely psychologistic endeavor:

[C]onsidering how people actually do default reasoning is an important and nec-
essary grounding for the entire enterprise of formalizing default reasoning. [77,
p. 165]

We have claimed in this paper that, unlike classical logic, default reasoning is
basically a psychologistic enterprise. [77, p. 177].

We do not fully agree with this assessment, however. Specifically, it seems to us that,
given that purely a priori considerations gave rise to a vast literature on nonmono-
tonic formalisms (see, e.g., [3, 12]), nonmonotonic reasoning should not be charac-
terized as a psychologistic endeavor.

Be this as it may, while many systems characterize nonmonotonicity as absence
of the monotonicity property, some systems attempt to describe nonmonotonic rea-
soning positively. One of the most important ones is System P [60]. This system
describes a set of basic rationality postulates that any system of nonmonotonic rea-
soning should satisfy. System P not only guarantees nonmonotonicity but also de-
scribes nonmonotonic reasoning positively in an axiomatic way. The key term of
this system is the nonmonotonic consequence relation, denoted by |∼ , where A |∼ B
is standardly interpreted as meaning that if A, then normally B. Various semantics
have been proposed for System P. Among them, at least two deal with uncertainty:
possibility semantics [5] and probability semantics (e.g., [2, 44]). Rather than being
based on empirical work, both semantics inspired such work.

Possibilistic semantics flesh out the interpretation of A |∼ B in terms of the possi-
bility of A ∧ B being greater than the possibility of A ∧ ¬B. This semantics received
empirical support from work reported in [4, 18]. The probability semantics, which is
of special interest in the present context, interprets A |∼ B in terms of high conditional
probability Pr(B | A) (e.g., [44, 49, 92]). In Gilio’s coherence-based probability seman-
tics, the rules of System P are conceived as argument forms where the premises are
assigned (imprecise) probabilities and the uncertainty is transmitted deductively to
the conclusion. The tightest coherent probability bounds on the conclusion are ob-
tained by probability propagation rules.

Gilio’s coherence-based probability semantics of System P was investigated in
a series of psychological experiments [81, 82, 83]. People tend to endorse the non-
monotonic rules of System P, but not the monotonic counterparts monotonicity—from
Pr(E3 | E1) = x infer Pr(E3 | E1 ∧ E2) ∈ [0, 1]—and contraposition—from Pr(E2 | E1) =
x infer Pr(¬E1 | ¬E2) ∈ [0, 1]. While these monotonic counterparts are probabilis-
tically non-informative, all System P rules are probabilistically informative. This
situation is comparable to the paradoxes of the material conditional discussed in
Section 3: The probabilistic non-informativeness blocks the paradoxes and the mono-
tonicity property, which is consistent with philosophical intuitions and human thought.
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The mentioned series of experiments on System P offers a clear example of formal
work that stimulated empirical research on nonmonotonic reasoning. Moreover, the
experimental paradigm developed for these experiments showed for the first time
how people deal with probability intervals and also showed that most people do not
violate the probability axioms under careful experimental conditions.

Even if nonmonotonic reasoning should not be characterized as a psychologistic
endeavor, it is true that empirical research on nonmonotonic reasoning also inspired
formal work. Ford’s System LS [39], for instance, is inspired by her empirical work
on nonmonotonic reasoning strategies. System LS deals with three levels of strength
between the antecedents and consequents of nonmonotonic consequence relations,
which are rationally justified by Gilio’s probability semantics of System P [44]. Here,
the strongest one, A |∼1 B, means that more than half of the A are B; the intermedi-
ate one in strength, A |∼2 B, means that some A are B; and the weakest one, A |∼3 B,
means that a relationship between A and B has been derived but it is possible that
no A are B [39, 106]. The rules of System LS are qualitative and not explicitly proba-
bilistic. System LS allows for rationally reconstructing some human reasoning strate-
gies which cannot be described within a purely monotonic framework. While doing
justice to human reasoning strategies, System LS solves nonmonotonic benchmark
problems, like the Tweety case, at the formal level as well.

Finally, there are examples of psychological experiments which investigate non-
monotonic reasoning without explicit reference to a normative theory. The sup-
pression effect [13] is a case in point. It demonstrates that the endorsement rate of
valid inferences (such as modus ponens) can decrease substantially if an additional
premise is added to the premise set. However, without the reference to formal work,
this effect is no more than an observation and—even worse—may misinterpret hu-
man reasoning strategies as being irrational, in view of the fact that the monotonicity
of classical logic is violated. It took more than a decade for the suppression effect
to be investigated within probabilistic [88, 89] or nonmonotonic [95] frameworks,
which allowed for rational justifications of the data.

5. The assertability/acceptability of conditionals. Not so long ago, it was widely
believed that assertability goes by probability, meaning that how assertable one deems
a given sentence is measured by the probability one assigns to that sentence. This
was meant to hold generally, for non-conditional and conditional sentences alike.
While the proposal seems simple enough, various philosophers realized that it raises
a question that is far from simple to answer, to wit, the question of what the prob-
ability of a conditional is. Probability theory tells us how to calculate the proba-
bility of, say, ¬A on the basis of the probability of A, or the probability of A ∧ B
on the basis of the probability of A and the probability of B given A. But it is un-
clear whether probability theory says anything at all about the probability of the
conditional “If A, B.” The reason for the lack of clarity is, of course, the lack of a
generally agreed-upon semantics of conditionals. If, as the material conditional ac-
count holds, conditionals have the truth conditions of the corresponding material
conditionals, then the probability of “If A, B” is obviously, and quite simply, equal
to Pr(¬A ∨ B) = 1 − Pr(A ∧ ¬B). But this would have the consequence that all
conditionals with improbable antecedents are probable, and it is not hard to come
up with natural language conditionals with improbable antecedents that are pre-
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theoretically highly improbable. There are other reasons to be wary of the material
conditional account, as we saw in Section 3.

A more plausible answer, prima facie, to the question of the probability of con-
ditionals is that Pr(If A, B) = Pr(B | A). Indeed, in the past decade experimental
psychologists have tested this answer several times over, and all experiments so far
have confirmed its empirical adequacy (e.g., [75, 38, 41, 74]). But rather than set-
tling the question, these results raise a puzzle. For it had been argued by Lewis
and others that the probability of a conditional simply cannot equal the correspond-
ing conditional probability, on pain of triviality. Specifically, a number of formal
results—so-called triviality arguments—seemed to show that the equality can only
hold for probability functions that have various features which make them unsuited
for representing the degrees of belief of real human agents. As the hedged wording
(“seemed to show”) suggests, we believe that these triviality arguments may not be
as inescapable as they are almost universally believed to be [25, 32]. Nevertheless,
here we sidestep possible worries one may have about these arguments and focus
on a popular response that takes the arguments at face value.

What many now regard as the right response to the triviality arguments really
pre-dated them. Skeptical about the idea that conditionals express propositions,
Adams [1]—more than ten years prior to the publication of the first triviality re-
sults [61]—had already proposed that conditionals do not have probabilities of truth
strictu sensu, but that they do have degrees of assertability (or degrees of acceptabil-
ity, the term he later came to prefer), and that those are measured by the correspond-
ing conditional probabilities. More exactly, the proposal was this:

Adams’ Thesis (AT) Acc(If A, B) = Pr(B | A), provided Pr(A) 6= 0; if Pr(A) = 0,
then Acc(If A, B) = 1.

Here, “Acc( · )” denotes the degree of assertability/acceptability of a sentence. It
is also to be noted that (AT) pertains only to so-called simple conditionals, that is,
conditionals whose antecedents and consequents are not themselves conditional in
form nor consist of compounds at least one of whose component sentences is a con-
ditional. This restriction to simple conditionals is inescapable if conditionals do not
express propositions. For let A or B be a conditional. Then, given the standard
ratio definition of conditional probability, the probability of “If A, B” would equal
Pr(A∧ B)/ Pr(A), according to (AT). But if conditionals do not express propositions,
the numerator of this ratio is not well-defined, for then conditionals cannot occur in
conjunctions; the conjunction operator is a propositional operator, after all.14

While some have complained that (AT) is exceedingly weak, precisely because of
the aforementioned restriction [67], no one has doubted its empirical adequacy. In-
deed, the literature is awash in statements expressing the obvious correctness of (AT).
Perhaps this is not so surprising: the thesis does have an intuitive ring to it. On the
other hand, philosophers’ intuitions have been proven wrong more than once—an
observation that we identified earlier as a main motivation of the experimental phi-
losophy movement—and so, given that (AT) has been around for so long, and given
also that it plays a pivotal role in the theorizing about conditionals, one would have
expected to find some experimental work on it in the literature. Surprisingly, the

14If conditionals do not express propositions, they cannot occur in ordinary conjunctions. They can
occur in what Adams calls “quasi-conjunctions” [2, p. 46 f]. By Adams’ own admission, however, quasi-
conjunctions lack some important logical features of conjunctions.
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first experiments addressing (AT) were not carried out until very recently, and have
been reported in Douven and Verbrugge [31].

Because Adams’ thesis is sometimes said to express the idea that the assertabil-
ity/acceptability of a conditional goes by the corresponding conditional probability,
Douven and Verbrugge in effect investigate, along with the empirical adequacy of
(AT), the empirical adequacy of a family of weaker versions of that thesis that could
all be said to explicate the designated idea, ranging from the strict thesis (AT) to the
much weaker claim that the degrees of acceptability of conditionals and the corre-
sponding conditional probabilities are at least moderately correlated.

Douven and Verbrugge’s stimuli consisted of what linguists (e.g., [19, 20]) have
called “inferential conditionals,” that is, conditionals reflecting an inference from the
conditional’s antecedent to its consequent. Various typologies of such condition-
als already exist in the linguistics literature, but Douven and Verbrugge propose a
new typology, based on the type of inference a conditional reflects—whether de-
ductive, inductive, or abductive—where the type may depend on the background
assumptions being made in the context in which a conditional is asserted or is being
evaluated.

In their main experiment, Douven and Verbrugge asked one group of partici-
pants to judge the degree of acceptability of 30 inferential conditionals—10 deduc-
tive inferential (DI) conditionals, 10 inductive inferential (II) conditionals, and 10
abductive inferential (AI) conditionals—and another group to judge the correspond-
ing conditional probabilities. Douven and Verbrugge obtained mixed, but mostly
negative, results. Taken over all inferential conditionals, the participants’ responses
manifestly refuted (AT) and also various weaker theses; the strongest thesis that
was supported was that acceptability of conditional and conditional probability are
highly correlated. However, when the types of inferential conditionals were con-
sidered separately, the results were partly better, but partly even worse. They were
better insofar as (AT) was found to hold for DI conditionals. For AI conditionals, the
result was the same as for inferential conditionals generally, in that the high correla-
tion thesis was the strongest thesis found to hold for AI conditionals. However, for II
conditionals, the results were worse: there was at best a moderately high correlation
between acceptability of conditional and conditional probability.15

We take this research to constitute a clear point in favor of the new program.
Many may be somewhat disappointed that the story to be told about the asserta-
bility/acceptability of conditionals is not quite as simple as Adams thought, as did
many others who followed him. But at least the story we now have is based on em-
pirical evidence rather than on casual introspection and philosophical speculation.

6. Updating on conditionals. Probably, the greatest part of the written or spoken
information that we receive comes to us in the form of factive sentences; we read or
are told that there will be a football match tomorrow afternoon, or that John has an
important exam next week. If the information is new to us, we learn something, and
we may, on that basis, come to believe certain things that we previously disbelieved
and we may also revise some beliefs we hold. But some information that we receive

15Note that, in view of the experiments on the probabilities of conditionals mentioned in the text, Dou-
ven and Verbrugge’s results also show that the probability of a conditional is not the same as the degree
of acceptability of a conditional, pace Adams.
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comes in an explicitly conditional form. We may learn, for instance, that if it contin-
ues to rain, then tomorrow’s match will be cancelled, or that if John fails next week’s
exam, he will stay down a grade. If any of these things are new to us, we would
also seem to learn something,16 and we might reasonably come to believe certain
things or revise previously held beliefs in light of the newly acquired information.
For example, upon learning that if John fails next week’s exam, he will stay down a
grade, one might revise one’s belief that John had done well on his other exams this
year (perhaps reasoning that if he really had, that would compensate for a possible
failure next week).

Most people who have thought about the issue of belief change would agree that
by now we have a fairly firm grip on how we adapt our beliefs on the basis of factive
information that we learn. Work done in the tradition of what is commonly known
as AGM theory (cf. [42] for an overview) has helped in this respect, but we submit
that, especially, developments in the Bayesian tradition, both by philosophers and by
psychologists, have led to important progress toward understanding formally and
empirically the finer mechanics of belief change. Things look very differently when it
comes to understanding how we adjust our beliefs in response to the receipt of condi-
tional information. While the epistemic processing of conditional information seems
a routine matter, and while we also have clear intuitions about how learning par-
ticular pieces of conditional information should affect a person’s belief system, there
exist few (if any) working models for such learning events. There is some AGM-style
work on updating on conditionals (e.g., [8, 58]), but issues of empirical adequacy of
the proposals that have come out of this—do they make the right predictions about
how people actually respond to the receipt of conditional information?—have still
to be considered. Also, this work is not aimed at answering the question of how we
update our degrees of belief on conditional information. What is more surprising
is that neither will one find an answer to that question in the Bayesian literature,
where, in fact, that question has hardly ever been raised.

The reason for this cannot be that, from a Bayesian perspective, updating on con-
ditionals is business as usual. According to Bayesians, rational people update on
incoming information by conditionalizing on it. But it is unclear what it is to condi-
tionalize on a conditional, and this has long been known (see [93, p. 169]). There has
been some recent progress on this front: in Douven and Romeijn [30], a procedure
is described for updating on conditional information that satisfies several intuitive
desiderata for such updates. However, Douven and Romeijn’s proposal has rather
limited scope in that it pertains only to the special type of case in which learning
of the conditional ought not affect one’s probability for the antecedent of the condi-
tional. Moreover, while updating probabilistically on conditionals is clearly a pro-
cess governed by some norms—for instance, we have clear intuitions about whether,
given a context, an update on a particular conditional should lead to an increase or
rather a decrease in the probability we assign to the conditional’s antecedent, or
whether it should leave that probability unaffected—Douven and Romeijn do not

16An anonymous referee noticed that the fact that we seem to learn something in such cases puts pres-
sure on Adams’ non-propositional view of conditionals. We agree, albeit only insofar as Adams’ view
rules out the seemingly most straightforward type of proposal for modelling conditional updates, to wit,
those proposals that model such updates as the accommodation, in some way, of the proposition (puta-
tively) expressed by the conditional. But there are other forms that updating on a conditional might take;
see [30] and [24].
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provide a systematic account of what determines which of the three is the rational
thing to do. Indeed, they explicitly refrain even from offering a systematic account
of the circumstances in which it would be reasonable to opt for the special learning
rule they propose.

The model of updating on conditional information presented in [24] is more spe-
cific in this regard. Underlying that model is the thought that, at least for a large class
of conditionals, learning of a conditional is accommodated on the basis of explana-
tory considerations. To be more exact, the proposal is that if learning a given condi-
tional has no effect on the explanatory status of the antecedent of that conditional—it
does not make the antecedent a better or worse explanation for something one knows
or at least believes to be the case—then it should not alter the antecedent’s probabil-
ity; in that case, Douven and Romeijn’s rule for this type of case applies. If, on the
other hand, the learning event does have an effect on the explanatory status of the
antecedent, then the probability for the antecedent should change: upwards if the
antecedent’s explanatory status has gone up due to the learning of the conditional,
and downwards if its explanatory status has gone down.17

The proposal is in line—and is meant to be in line—with the intuition, voiced
by many, that explanatory considerations play a fundamental role in probabilistic
reasoning (see, e.g., [63, 100]). But however plausible this thought may appear, the
exact role of explanatory considerations in probabilistic reasoning still remains to be
clarified ([23], [26]). As Douven [24] argues, if the explanatory model of updating on
conditionals can be shown to be correct, then at least one specific role—perhaps the
main role—of explanatory considerations will have been pinpointed.

However, the explanatory model for updating on conditionals is still severely
limited. Except for the type of case in which learning a conditional does not change
the explanatory status of the conditional’s antecedent, the model does not give, for
every proposition, the new probability one ought to assign to it after learning a
conditional—contrary to what one would wish. In fact, for the cases in which learn-
ing a conditional changes the explanatory status of the antecedent, the model only
issues qualitative prescriptions, and then only for how to change one’s probability
for the antecedent of the conditional one has learned, not for other propositions.

This is unfortunate. For instance, with no special assumptions about the con-
text of utterance, an utterance of “If it starts raining, the match will be cancelled” by
a person one trusts on the matter is likely to raise one’s probability that if it starts
snowing, the match will be cancelled; in any event, there would seem nothing ratio-
nally untoward in such a response to the designated utterance. But the explanatory
model is silent on such belief changes, and it seems that presently no one has offered
a way to account for them.

In previous sections, we described work that has recently been done or is ongoing
and which falls squarely in the new program. To the best of our knowledge, no one,
whether in philosophy or in psychology, is currently working on updating on condi-
tionals. We see the aforementioned problem—that no one seems to have an idea of
what an even moderately general rule of updating on conditionals might look like—
as a patent opportunity for collaborative research by experimental psychologists and
formal epistemologists, and indeed as an opportunity to further support the case for
the new program.

17For an important different approach to modelling updates on conditionals, see [48].
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A first step toward realizing this goal would be to test the empirical adequacy
of the explanatory model: even though, as indicated, it is predictively not as strong
as one would like, it does make clear predictions which, moreover, are testable. For
instance, Douven [24] suggests a between subjects experiment which asks one group
of participants to rate the explanatory status of a proposition A in the light of back-
ground knowledge provided by a vignette; asks a second group to rate that same sta-
tus in an extension of the vignette in which a conditional “If A, B” has been learned,
for some well chosen proposition B; asks a third group to rate the probability of A in
the original vignette; and asks a fourth group to rate the probability of A in the ex-
tended vignette story. By repeating this for sufficiently many and sufficiently varied
vignette–conditional pairs, and by verifying whether a correlation exists between the
two variables, one may obtain evidence for the explanatory model. To describe the
experiment in broad strokes is one thing; to determine a detailed design, and partic-
ularly to figure out the best way to elicit judgments about the explanatory statuses of
propositions, is another, and requires specialized knowledge. Here, the help of ex-
perimental psychologists, preferably ones who have worked on the role of explana-
tory considerations in human reasoning (e.g., [59, 64]), would seem indispensable.

A second and potentially more important step would involve looking for finer
patterns in the data about updating on conditionals as obtained in the previously
described experiment and ideally in other experiments as well. This might allow
for some sort of reverse engineering. By getting some understanding of how people
actually update on conditionals (or perhaps how cognitively superior people update
on conditionals), one might come to see, at least in outline form, the norms that
philosophers assume to govern such updates but to this date have been unable to
pinpoint. Naturally, there is no guarantee that the data will reveal any stable patterns
in how people adjust their probabilities in light of conditional information that they
receive. But the only way to find out is to give it a try. If the attempt succeeds, that
would be a striking illustration of how empirical data may stimulate and aid theory
building in formal epistemology.

We have argued that a convergence in the interests and methodologies of formal
epistemologists and psychologists of reasoning has given rise to a new field of re-
search. The case studies we presented were intended to illustrate the point that,
by joining forces, these two communities have achieved understanding of uncertain
reasoning—including reasoning about and involving conditionals—that each com-
munity probably could not have achieved on its own. Thus, an interdisciplinary
position is of vital importance for future work. We have also pointed to some open
questions that clearly call for a similar combined approach. This justifies the hope
that the research program we outlined is going to be a lively research paradigm for
many years to come.
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