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Abstract
Conditionals statements are a common component in natural languages. The research reported in
this paper is on a fundamental question about singular conditionals. Is there an adequate account of
people’s truth, falsity, and credibility (probability) judgments about these conditionals when their
antecedents are false? Two experiments examined people’s quantitative credibility ratings and
qualitative truth and falsity judgments for singular conditionals, if p then g, given false antecedent,
not-p, cases. The results demonstrate that, when relevant knowledge about the conditional
probability of g given p, P(g|p), is available to participants in not-p cases, they tend to make
credibility ratings based on P(qg|p), and to make “true” (or “false”) judgments at a high (or low)
level of these credibility ratings. These findings favor the Jeffrey table account of these conditionals
over the other existing accounts, including that of the de Finetti table.
Keywords: singular conditionals; truth judgment; credibility rating; conditional probability; the

Jeffrey table



Conditionals, if p then q, are extensively used in natural languages, like Chinese and English, and
in scientific research, and there is a fundamental research question about them (Evans & Over,
2004). When do people regard them as “true”, or “false”, or judge them high, or low, credible? For
example, what cases render a conditional, e.g., If the next card drawn from the pack is a red card,
then it is a square card, true or false? The classical truth table task (Evans & Over, 2004; Over &
Baratgin, 2016) asks people to judge whether such a conditional if p then q is true or false, given the
four possible truth table cases (where = =not): p & g, p & =, -p &q or =p & —~q. Asingular, or
specific, conditional refers to one particular item, e.g., the next card drawn from a pack. A general
conditional would be about every card in the pack, e.g., if a card in the pack is face card, then itis a
red card (see Cruz & Oberauer, 2014 on general conditionals). The research in paper only concerns
singular conditionals.

Four answers to the above question will be considered: the classical material conditional (or
material implication) account (Wason & Johnson-Laird, 1972), the latest version of mental models
theory (Johnson-Laird, Khemlani, & Goodwin, 2015), the de Finetti table and its extension, and the
Jeffrey table (Cruz & Oberauer, 2014; Over & Cruz, 2018). The material conditional, the de Finetti
table, and the Jeffrey table were first proposed in formal logic and philosophy, but could still yield
descriptive accounts of people’s actual judgments. Mental models theory was proposed as
descriptive account from the start. These accounts make different predictions for singular
conditionals. Table 1 shows the respective predictions of the material conditional account, the de
Finetti table, and the Jeffrey table.

The material conditional (or material implication) account proposes the classical truth table in
which the truth of the conditional, if p, then g, is a function of truth values of p and g (Wason &

Johnson-Laird, 1972). Each combination of truth or falsity for p and g determines a corresponding
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truth value of the conditional. There are four possible truth table cases in Table 1: p & q, p & =q, —p
& g and -p & . The material conditional account is that the conditional, if p then g, is true in each
of these cases, p & @, -p & q, and -p & —q, and false in the remaining one, p & —q.

Table 1

Truth tables for singular conditionals

Possible cases if pthenq
Classical truth table de Finetti table Jeffrey table
p&q True True True
p &-q False False False
-p&q True Uncertain P(alp)
~p &q True Uncertain P(qlp)

Note: -~ = not, and P(q|p) = the conditional subjective probability of q given p.

The latest version of mental models theory holds that a basic conditional is true if p & q, -p & q
and -p & —q are all possible and p & —q is impossible (Johnson-Laird et al., 2015; Hinterecker,
Knauff, & Johnson-Laird, 2016). There are serious objections to this claim (Baratgin, Douven,
Evans, Oaksford, Over, & Politzer, 2015; Oaksford, Over, & Cruz, in press; Over & Cruz, 2018),
but importantly for our purposes here, mental models theory does not predict that the value of if p
then g should be P(q|p) when —p holds, and it is inconsistent with the hypothesis that people will
sometimes judge that if p then q is “true” when the credibility of if p then q is high but less than
100%.

The de Finetti table is a “defective” truth table in which the conditional is true only for p & q
cases, and false only for p & —q cases, being "void" or uncertain for -p & q and —-p & —q cases.

The false antecedent cases are irrelevant to the truth of the conditional in the de Finetti table, and so
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do not make the conditional is true or false (Baratgin, Over & Politzer, 2013, 2014; Evans & Over,
2004; Over & Baratgin, 2016). Moreover, the de Finetti table implies that when p, or g, is uncertain,
the conditional is also uncertain.

The Jeffrey table extends the de Finetti table by replacing “uncertain” with the conditional
subjective probability of g given p, P(q|p), which can indicate any degree of belief in if p then g.
The Jeffrey table is based on the Ramsey test, according to which people evaluate if p then q in =p
cases by hypothetically supposing p, making any changes necessary to preserve consistency, and
then judging the extent to which q follows, with a judgment about P(q|p) as a result (Adams, 1998;
Edgington, 2010; Jeffrey, 1991; Over & Baratgin, 2016; Pfeifer & Kleiter, 2010; Stalnaker &
Jeffrey, 1994). The Ramsey test implies the conditional probability hypothesis: that people will
judge the credibility, or probability, of the conditional, P(if p then q), to be P(qg|p), and so their
judgments of the credibility of the conditional should increase with P(q|p). The conditional
probability hypothesis has been highly confirmed in general (Baratgin, Over, & Politzer, 2013; Cruz
& Oberauer, 2014; Evans et al., 2007; Evans, Handley, & Over, 2003; Fugard, et al., 2011; Kleiter,
Fugard, & Pfeifer, 2018; Oberauer & Wilhelm, 2003; Over & Baratgin, 2016; Over, et al., 2007,
Pfeifer, 2013; Politzer, Over, & Baratgin, 2010; Singmann, Klauer, & Over, 2014; but see also
Douven, Elgayam, Singmann, and Wijnbergen-Huitink, 2018, and Skovgaard-Olsen, Singmann, &
Klauer , 2016, for a possible limitation of the hypothesis). The Jeffrey table and the conditional
probability hypothesis are proposals within the probabilistic approach to the psychology of
conditionals (Elgayam & Over, 2013; Kleiter, Fugard, & Pfeifer, 2018; Oaksford & Chater, 2007;
Over & Cruz, 2018; Wang & Yao, 2018a, 2018b). One view within this approach that people's
understanding of the conditional if p then q is given by the de Finetti table, or its extension, the

Jeffrey table, and by the Ramsey test, and that people will tend to assert if p then g without



qualification, or as “true”, when P(q|p) is high in context, including some contexts where P(q|p) =
100% (Over & Cruz, 2018).

As a normative theorist, Jeffrey (1991) originally proposed the Jeffrey table as a development of
de Finetti's subjective probability theory, and as an extension of the de Finetti table, but it could still
correspond with ordinary people's actual judgments. Suppose as a psychological hypothesis that it
does. Then in the false antecedent cases of =p & g or —=p & —(q, people's judgments about the
credibility of if p then q will correspond to their judgments about P(qg|p) in light of the information
(frequency or other) available to them. According to a probabilistic approach to the psychology of
conditionals, based on the Ramsey test and the Jeffrey table, we can make the following prediction.
High credibility P(q|p) ratings are likely to elicit “true” judgments about if p then q, whereas low
credibility P(q|p) ratings are likely to elicit “false” judgments for if p then g. Moreover, moderate
P(q|p) credibility ratings are likely to elicit “neither true nor false” judgments for if p then g. For
example, consider the singular conditionals: If the observed animal is a cat then it can climb trees
and If the observed animal is a pig then it can climb trees. Then by the Ramsey test and Jeffrey
table, the former conditional has very high credibility, since the conditional probability is very high,
and the latter very low credibility, since the conditional probability is very low. These judgments
follow even if the observed animal is a duck and it can only swim, and so is a =p & —q case. People
will regard the former conditional as highly credible and “true”, and the latter conditional as of low
credibility and “false”. Thus for this approach, an extended prediction is that false antecedents cases
can elicit both “true” and “false” judgments, depending on the conditional probability. In complete
contrast, in a material conditional account, all conditionals with false antecedents are “true” and
highly probable, since the material conditional is true in these cases. Probabilistic theorists argue

that, whatever the virtues of the material conditional in formal theories, a natural language



conditional like If the observed animal is a pig then it can climb trees cannot be a material
conditional.

To test the above predictions, we asked participants to judge the extent to which if p then q is true
or credible when they were given =p & q or =p & —q cases. Important previous studies have asked
their participants for probability judgments about if p then g when they were not given specific truth
table cases (Kleiter, Fugard, & Pfeifer, 2018; Over et al., 2007; Singmann, Klauer, & Over, 2014),
but to our knowledge, no previous studies have investigated probability judgments for if p then q
when participants were given false antecedent, —p & g and =p & —q cases.

Table 1 shows the difference between the de Finetti table and the Jeffrey table. The de Finetti
table implies that people should judge that a conditional is uncertain for =-p & g and —p & —(q cases.
The Jeffrey table implies, more specifically, that for —-p & q and —p & —q cases people can rate the
probability of if p then g based on P(q|p), and make “true” and “false” judgments for it, when
information on P(q|p) is available to them. No previous studies have tested this difference. In the
classical truth evaluation task, experimenters asked people to make qualitative truth-value

judgments, “true”, “false”, or “uncertain”, for if p then g, but no information on P(q|p) was
available to them. These classical experiments could not tell whether the participants conformed to
the Jeffrey table. In contrast, our studies were designed to answer this question, by investigating
people’s probability judgments for if p then g given —p & g and —p & —q cases when P(q|p)
information was available.

Some classical truth evaluation tasks found that people judge that if p then q is “true” forp & q
cases, “false” for p & —q cases, and neither true nor false, or “uncertain” for -p & q and —p & —q

cases (Baratgin, Over & Politzer, 2013; Over & Baratgin, 2016; Politzer, Over, & Baratgin, 2010;

Wason & Johnson-Laird, 1972). The meta-analysis of Schroyens (2010) showed that people



sometimes judge -p & q cases as “false”. This could happen because people interpreted if p then q
as p if and only if g (Evans & Over, 2004). Hence the results of the classical truth evaluation studies
do not appear to be uniform. The results from recent studies (Baratgin, Over & Politzer, 2013;
Baratgin, Politzer, Over & Takahashi, 2018; Over & Baratgin, 2016; Politzer, Over, & Baratgin,
2010) are consistent with the de Finetti table, but do not tell us about its extension, the Jeffrey table.
In these recent tasks, each truth table case was presented in an isolated manner, without additional
or background information. For a given —p & q or =p & —q case, no information was available to
the participants for judging the probability of if p then g by the Ramsey test, and so the test could
not be run. Consequently, people tended to judge that if p then g was “uncertain” for -p & g and —p
& —q cases. When additional or background information about P(q|p) is available, the Ramsey test
and Jeffrey table imply that people will not generally give undifferentiated “uncertain” responses. In
our experiments, we made such additional or background evidence available to our participants.

Moreover, both the material conditional account and mental models theory represent conditionals
as “deterministic”, without exceptions (Johnson-Laird et al., 2015). They are disconfirmed if people
sometimes judge that if p then q is “true” when P(q|p) is high but less than 100%. These two
accounts do not imply that the content of conditionals can be represented with the de Finetti table or
Jeffrey table, in which there is a probabilistic element.

Our research was designed to test the distinctive prediction for if p then g, based on the Jeffrey
table, in =p & q or =p & —q cases. Two experiments investigated whether credibility ratings for if p
then g would increase with P(q|p), and whether truth judgments for if p then q would depend on
credibility ratings, given —p & g or =p & —q cases. Experiment 1 examined credibility ratings for
abstract conditionals when additional frequency information was available. Experiment 2 examined

credibility ratings and truth judgments for concrete conditionals. Concrete conditionals, e.g., If the
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animal is a bird, then it has wings) can make contact with background knowledge, and hence no
frequency information was given to participants in Experiment 2.
Experiment 1

Experiment 1 investigated whether credibility ratings for abstract conditionals if p then g would

increase with P(q|p), when the participants were explicitly given =p & q or =p & —q cases.
Method

Participants: A total of 80 college students (30 men, 50 women) from Shaanxi Normal University in
China participated in Experiment 1.
Design and materials

Experiment 1 was a paper-and-pencil experiment using the probabilistic truth table task. The
experiment was a 2x2 mixed factorial design with type of given case, =p & g vs. =p & —q, as the
between-subjects factor, and conditional probability P(q|p) based on frequency information, 60% vs.
90%, as the within-subjects factor. There were two groups: the —=p & q and —=p & —q group. The
questionnaire for each group contained two problems. Each problem had frequency information for
the participants on the truth table cases that was relevant to a conditional probability P(q|p)
judgment. The task was to rate how credible if p, then q was for a givena -p & g, or a =p & —q,
case. P(q|p) determined by frequency information, was low for one problem, 60/100, but was high
for the other, 90/100. The problem design followed the conventional probabilistic truth table task in
asking about singular conditionals. The participants were told that a specific card had been drawn
from a pack of cards, and they were asked to rate the probability of a singular conditional referring
to this specific card, and not the whole pack. In asking about a specific item, our task followed
previous tasks (Evans, et al., 2003; Evans, et al., 2007; Fugard, et al., 2011; Kleiter, et al., 2018).

However, previous tasks did not tell the participants anything about the specific card (or other item),
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only that it was randomly selected. Uniquely in our task, participants were told that the specifically
selected card was a =-p & g or a =p & —q card.

With the —p & g group as an example, one version of the questionnaire was as follows, with the
English translated from the original Chinese. The task for the —=p & —q group was similar, but the
two problems were counterbalanced.

Instruction
Please read the following information and then answer the credibility questions by giving your
estimates on a scale from 0% to 100%. The greater percentage indicates the greater credibility.
Please answer the questions carefully in the given order.

1. There is a pack of 200 cards. It has the following composition:

90 round red cards
10 round blue cards
50 square red cards

50 square blue cards

Now, a square red card is drawn from the pack. For the card, how credible is it that if the card is
round then it is red? ( )

2. There is a pack of 200 cards. It has the following composition:

60 round red cards
40 round blue cards
50 square red cards

50 square blue cards

Now, a square red card is draw from the pack. For the card, how credible is it that if the card is
round then it is red? ( )
The questionnaire for the =p & —q group was identical to the above, except that the given case

was a square blue card, a -p & —q case.
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For each group, the Jeffrey table implied that credibility ratings would increase with P(q|p). In
the material conditional account, if p then g is equivalent to —=p or g. Since a =p implies =p or q,
P(=p or q) should be 100% given a =p & q or =p & —q card. Thus the material conditional account
implies that, when given a =p & q or a =p & —q card, P(if p then g) would be 100%, regardless of
P(q|p). Mental models theory and the de Finetti table do not predict probability judgments of P(q|p)
for if p then g givena —=p & g or a =p & —q card.
Procedure: Participants were assigned to one of the two groups. The experiment was conducted in a
quiet classroom. Participants took about 5 minutes to complete the questionnaires. Each participant
received a pen for participation.

Results
The results of credibility ratings are shown in Table 2.
Table 2

Credibility ratings M (SD) in Experiment 1

P(qlp)
Groups
90/100 60/100
The =p & g group 62.88% (28.78%) 42.70% (19.99%)
The =p & —q group 44.38% (31.69%) 28.58% (21.91%)

The raw data showed that no participants gave the estimate of 100% for any problem. This
implies that no participants interpreted if p then g as a material conditional, and so these data
immediately refuted the material conditional account. Moreover, only three participants (7.5%) in
the —p & q group and six participants (15%) in the -p & —q group gave the estimate of 0% for each
problem, showing the deterministic reading of conditionals predicted by mental models theory.

Most participants showed the probabilistic reading of conditionals, as deviates from the prediction
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of mental models theory.

The data were analyzed with a 2 (the within-subjects factor, conditional probability: high vs. low)
X 2 (the between-subjects factor, type of given cases: =p & q vs. =p & —q) analysis of variance.
The analysis revealed an effect of conditional probability. Credibility ratings increased with P(q|p),
F(1, 79) = 19.18, p < .001, npz =.11. There was also an effect of type of given cases. Credibility
ratings in the —p & q group were significantly greater than those in the =p & —q group, F(1, 79) =
15.77, p <.001, npz =.09. There was no interaction between the two factors. Overall, given a =p &
g or a -p & —q case, credibility ratings increased with P(q|p). This result is therefore consistent
with the implications of the Jeffrey table, and not with other accounts.

However, Table 2 shows that the average credibility rating for each problem was obviously lower
than the corresponding P(q|p). This was because a minority of participants gave extremely low
ratings, such as 0%, 10% or 20%, which lowered the average credibility rating. These participants
tended to be intolerant of possible p & —q counterexamples for if p the g in the given frequency
distribution.

In summary, the overall response pattern of Experiment 1 favors the Jeffrey table over the other
accounts.

Experiment 2

Experiment 2 investigated whether credibility ratings would increase with P(g|p), and whether
truth judgments would depend on credibility ratings, given =p & q or =p & —q cases for concrete
conditionals.

Method
Participants: A total of 92 college students (40 men, 52 women) from Shaanxi Normal University in

China participated in the experiment.
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Design and materials

A paper-and-pencil experiment was conducted. There were two groups. One group completed
the two problems with “definition” conditionals, e.g., if the animal is a sparrow, then it can fly, and
the other group completed the two problems with “causal” conditionals, e.g., if it rains then the
game will be called off. For each group, the two problems formed a 2 x 2 within-subjects design.
The two within-subjects factors were type of given cases, -p & q vs. =p & —q, and conditional
probability P(g|p), high vs. low levels. Each problem contained a —=p & g, or =p & —q, case and two
conditionals with different conditional probabilities, P(q|p), which depended on background
knowledge, and two questions. One question is to rate how credible each conditional was, and the
other is to judge whether each conditional was “true” or “false”.

In a probabilistic account of conditionals based on the Jeffrey table (Over & Cruz, 2018), high
credibility ratings for if p then q can affect truth and falsity judgments in false antecedent —p cases.
High credibility ratings for if p then q can lead to “true” judgments about if p then g, moderate
credibility ratings can lead to “neither true nor false” judgments, and low credibility ratings can lead
to “false” judgments. In contrast, the de Finetti table implies that a —p case would elicit “neither
true nor false” judgments regardless of credibility ratings. The material conditional account implies
that, for a given —p case, if p then g will always be judged “true”. In the latest version of mental
models (Johnson-Laird et al., 2015), if p then g does not follow in a —p case, because —p conflicts
with the p & q possibility in the mental model if p then g, but the theory is inconsistent with a
finding that if p then q is sometimes judged “true” (in a given —p case) when the credibility of if p
then q is high but less than 100%.

The complete questionnaire of the definition conditionals is as follows. Here is the English

version translated from the original Chinese version.
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Instruction

Please complete the following problems. For the estimation questions, please give your estimates
on a scale from 0% to 100%. The greater percentage indicates the greater credibility. For the choice
questions, please tick your answers.

There is an animal that is a bat. It can fly. For the animal, there are the following statements:

A. If the animal is a sparrow, then it can fly. How credible is this statement? Is this statement true or
false? (true false neither true nor false)

B. If the animal is a rat, then it can fly. How credible is this statement? Is this statement true or false?
(true false neither true nor false)

There is an animal that is a duck. It can swim. For the animal, there are the following statements:
A. If the animal is a pig, then it can climb trees. How credible is this statement? Is this statement
true or false? (true false neither true nor false)

B. If the animal is a cat, then it can climb trees. How credible is this statement? Is this statement
true or false? (true false neither true nor false)

In the following questionnaire of the causal conditionals, we present here, to save words, only
given cases and the conditionals, omitting the credibility rating and truth judgment questions.

A school holds a game on a certain day. It is a sunny day and the game is successfully held. For
this game, there are the following statements:
A. If there is heavy rain on the day, the game is canceled.
B. If there is drizzle in the day, the game is canceled.
There is a dog. The dog suffers from a rash, and it itches.
A. If the dog has sand on it, it itches.

B. If the dog has fleas on it, it itches.
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For each group, the two problems were counterbalanced. One was the above order. The other was

the reverse version of the above. Within each problem, the two conditionals were also

counterbalanced.

Procedure: The procedure was identical to that in Experiment 1.

Results

The results of credibility ratings and truth judgments are shown in Table 3.

Table 3

Credibility ratings M (SD) and frequencies (percentages) of truth judgments

Given cases Bat and fly Duck and swim
Definition
If rat, then fly If sparrow, then fly If pig, then climb If cat, then climb
conditionals
Credibility ratings 4.37% (11.42%) 80.35% (21.83%) 6.85% (13.92%) 69.85% (30.33%)
True 1(2.2) 30 (60.9) 0 (0) 29 (63.4)
False 42 (91.3) 2(4.6) 40 (87) 6 (13.0)
Neither 3(6.5) 14 (30.4) 6 (13) 11 (23.9)
Given cases Sunshine and the game held Rash and itches

Causal conditionals

If drizzle, then the If heavy rain, then

game is canceled the game is canceled

If sand, then itch If fleas, then itch

Credibility ratings

True

False

Neither

35.30% (22.87%)  87.48% (15.27%)
4(8.7) 32 (69.6)
27 (58.7) 2 (4.3)
15 (32.6) 12 (26.1)

30.33% (20.96%)  81.48% (15.83%)
5 (10.9) 31 (67.4)
27 (58.7) 3 (6.5)
14 (30.4) 12 (26.1)

The credibility ratings data were analyzed using a mixed three-way ANOVA. It involved group
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(definition vs. causal conditional, between-subjects), conditional probability (high vs. low,
within-subjects), and type of given case (-p & q vs. =p & —q, within-subjects). The analysis
revealed an effect of conditional probability. Credibility ratings increased with P(q|p), F(1, 90) =
783.65, p <.001, npz =.897. The main effect of type of given cases was not significant: F(1, 90) =
0.15, p > .05, 5,> = .002. The main effect of group was significant: F(1, 90) = 60.06, p < .001, 7,°
=.4. There was no significant interaction between conditional probability and type of given cases.
There was a significant interaction between group and conditional probability: F(1, 90) = 16.96, p
<.001, npz =.159. There was a significant interaction between group and type of given cases: F(1,
90) =6.15, p <.05, an =.064. There was no significant interaction among the three factors. In
summary, for both definition and causal conditionals, given a false antecedent —p case, credibility
ratings increased with P(q|p). This response pattern is consistent with the implications of the Jeffrey
table, and not those of the other three accounts.

For each conditional in each problem, truth judgments showed a non-uniform distribution. For
the six conditionals in Table 3, from the left to the right and from the top to the bottom, the results
of the Chi-square tests of uniform distributions were as follows: * (2) = 69.70, 25.74, 25.13, 19.09,
17.26, 30.44, 15.96, 26.65, p < .001. For each conditional, the majority of participants made certain
judgments, “true” or “false”, whereas the minority of participants made “uncertain” judgments. For
each problem, high credibility ratings yielded more “true” judgments for the conditional, whereas
low credibility ratings yielded more “false” judgments for the conditional. The majority of
participants made “true” judgments for a conditional with high credibility ratings, and “false”
judgments for a conditional with low credibility ratings. Moreover, participants showing moderate
credibility ratings (40-60%) for a conditional generally made uncertain truth judgments for the

conditional. Thus, moderate credibility ratings generally yielded uncertain truth judgments. In

16



summary, given a false antecedent case for a conditional, truth judgments depended on credibility
ratings. The majority of participants made certain judgments, and the minority of participants made
uncertain judgments.
In summary, the overall response pattern of Experiment 2 supports a probabilistic account the
conditional based on the Jeffrey table.
Discussion

Experiments 1 and 2 found that for both abstract and concrete singular conditionals if p then g,
and given a false antecedent —p case, participants made quantitative credibility ratings based on
P(q|p), supporting the conditional probability hypothesis and the Jeffrey table. Experiment 2 found
that participants made “true” judgments, or “false” judgments, for if p then g based on whether the
credibility of if p then q was high, or low. These findings confirm the distinctive prediction of a
probabilistic account of conditionals based on the Jeffrey table. They show that, given false
antecedent —p cases, people can make quantitative credibility ratings, and qualitative “true”, and
“false”, judgments for if p then q in line with this account.

The material conditional account, the de Finetti table account, and the latest version of mental
models theory all are unable to explain our results. The material conditional account implies,
against our results, that if p then g will be judged “true” and have a probability of 100% in all —p
cases. The de Finetti table implies, against our results, that if p then g will be judged uncertain in all
—p cases. In the most recent version of mental models theory (Johnson-Laird et al., 2015), if p then
g does not follow from —p, but there is no explanation of our finding that the judged probability of
if p then g is based on P(q|p) in —p cases, and the theory is inconsistent with our finding that people
will tend to judge that if p then g is “true” in =p cases when the credibility of if p then q is high but

less than 100%.
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Our support for the conditional probability hypothesis is consistent with previous findings that,
for a singular conditionals without given —p case, the probability of if p then g and P(q|p) are
closely related in people’s judgments (Kleiter, Fugard, & Pfeifer, 2018; Over et al., 2007; Singmann,
Klauer, & Over, 2014). Given false antecedent —p cases, credibility ratings for if p then g are also
consistent with the hypothesized use of the Ramsey test, and our results demonstrate that the
conditional probability hypothesis extends to judgments about the probability of if p then q given
false antecedent —p cases.

Our findings are different from the previous findings that —-p & q or =p & —q cases generally
elicit “uncertain” or “irrelevant” judgments for if p then g (Baratgin, Over & Politzer, 2013; Over &
Baratgin, 2016; Politzer, Over, & Baratgin, 2010; Wason & Johnson-Laird, 1972). We explain this
difference as follows. Our experiments used the quantitative credibility judgment task in which
evidence about P(q|p), such the frequency information in Experiment 1, was available to
participants in —p cases. Such tasks activate the Ramsey test, resulting in conditional probability
and truth judgments as predicted by the probabilistic approach. In contrast, the earlier experiments
used the qualitative truth evaluation task in which no evidence about P(q|p) was available for
participants in —p cases. Participants in these earlier tasks could not engage the Ramsey test,
resulting in “uncertain” judgments for conditionals in —p cases, as is predicted by the de Finetti
table. Whether or not the Ramsey test can be run in —p cases depends on whether evidence about
P(q|p) is available. For example, a probability judgment about if the card is round then it is red
cannot be made, given a square card drawn from a pack of cards, when no frequency information of
the cards in the pack is available.

Our results also show that truth judgments for if p then g given —p cases depend on whether

knowledge about P(qg|p) is available. When information about P(q|p) is available in —p cases, as it
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is from background knowledge in Experiment 2, and P(q|p) is high in light of this information,
people will tend to say that if p then q is “true”. In this way, credibility ratings determine truth
judgments. High (or low) credibility ratings will lead to “true” (or *“false) judgments for
conditionals. When no information about P(q|p) is available in —p cases, the Ramsey test cannot be
run, and “true” or “false” judgments cannot be made. The result is that people will judge if p then q
to be “uncertain” in these —p cases, and so will conform to the de Finetti table. But they will
comply with the Jeffrey table when information about P(q|p) is available.

The above general pattern of our results on probability and truth judgments for if p then g, given
—p cases and evidence relevant to P(q|p), is also consistent with the hypothetical inferential theory
of Douven, et al. (2018), which anyway falls under the broad probabilistic approach. This theory
states that the credibility of if p then g depends on whether or not there is a good inferential
connection between p and q (see also Skovgaard-Olsen et al., 2016). If the connection is good, then
individuals tend to judge the conditional true. If it is bad, they tend to judge the conditional false. If
there is no apparent connection between both, then they tend to judge that the conditional has an
indeterminate truth value. The inferential connection between p and q is also evidence knowledge
about P(q|p). Their research demonstrates that truth judgments for a conditional without given false
antecedent cases depend on evidence knowledge about P(qg|p). Our research demonstrates that truth
judgments for a conditional given a false antecedent case also depend on evidence knowledge about
P(q|p). Thus, truth judgments for a conditional depend on evidence knowledge about P(q|p),
independent of whether or not false antecedent cases are given. This implies that the Ramsey test is
a general account for the interpretation of conditionals.

In summary, our research demonstrates that, when knowledge about P(q|p) is available in false

antecedent —p cases, people make judgments about the probability of a singular conditional if p
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then g based on P(qg|p), and tend to judge that if p then q “true” when P(q|p) is high, and “false”
when P(q|p) is low. These findings support the Jeffrey table account of if p then g, the conditional
probability hypothesis, and the Ramsey test as a general way of determining the credibility or

probability of if p then g.

The file of raw data is available at the URL, http://dx.doi.org/10.17605/0SF.10/U649]
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