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Conditionals, in the form if p then q, are used extensively 
in everyday life and in science. The study of them has been 
central to the psychology of reasoning from its beginnings 
in Wason (1966) to the development of the new Bayesian 
paradigm in the field (Elqayam et al., 2013; Oaksford & 
Chater, 2007, 2020). There are many uses of conditionals 
in natural language, but a prominent one that we will focus 
on in this article is to make assertions about sets of objects 
(Cruz & Oberauer, 2014):

(1) If a soybean from a box is sufficiently watered, then it will 
sprout within a week.

How do people understand an assertion that a conditional like 
(1) is “true”? As we will see, different accounts of condition-
als give different answers to this question. For the purposes of 
this article and controlled experiments, we will focus here on 
simple basic conditionals (Johnson-Laird & Byrne, 2002). 
Consider this assertion about a specific pack of cards that 
might be described for participants in an experiment:

(2) If a card is round, then it is red.

We will call a conditional like (2) “basic” as its interpreta-
tion depends only on its semantic content and any 

frequency information given with it about the pack of 
cards in question. Its interpretation does not depend on 
background knowledge about the relationship between the 
antecedent and consequent. For example, background 
causal beliefs could lead us to infer from the non-basic 
conditional (1) it is not causally possible for a dry soybean 
to sprout. But understanding the basic conditional (2) 
depends only on its core semantic meaning and frequency 
information given with it about the round and red cards in 
the pack referred to.

Evans et al. (2003: p. 333) distinguished conditionals 
like (2) from those like the following:

(3) If the card is round then it is red.

Evans et al. asked their participants for probability judge-
ments about conditionals like (3), when “the card” referred 
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to the result of a specific random draw from a pack, given 
a frequency distribution of the different cards. Evans et al. 
distinguished (p. 333), in the terms we will use, between a 
singular conditional like (3) and general conditionals like 
(1) and (2). They investigated only singular conditionals in 
their experiments. They found that most of their partici-
pants thought of the probability of a singular conditional, 
P(if p then q), as the conditional probability of q given p, 
P(q|p). In fact, experimental research has found that a gen-
eral conditional tends to be interpreted as being about, to 
continue with (2) as our example, a random card from the 
pack, and to have as its probability the conditional proba-
bility that the random card is red given that it is round 
(Collins et al., 2020; Cruz & Oberauer, 2014 ; Wang & 
Yao, 2018).

A “general conditional” is defined, for us here, as one in 
which the indefinite description “a card” is used, rather 
than the definite description “the card,” for making an 
assertion about a set of objects. By this stipulation, a “gen-
eral conditional” in this article is simply a basic condi-
tional containing an indefinite description, like “a card” as 
opposed to “the card.” There is a long history of studying 
such general conditionals in the psychology of reasoning. 
We recall the very large number of studies of Wason’s 
selection task (Evans, 1972; Evans & Over, 2004; Wason, 
1966). In these tasks, many of the conditionals used are 
“general” in our sense, such as the following basic condi-
tional about four cards placed on a table:

If a card has a 6 on the front, then it has an E on the back.

Notice that it would be infelicitous to use a definite 
description, “the card,” in the above conditional, since 
nothing has been said, in the task, about choosing one card 
from the set of four. It would also be infelicitous to use 
“the card,” rather than “a card,” to refer to a pack of cards 
in our experiments. Although there have been many stud-
ies of general conditionals in the psychology of reasoning, 
we will take a novel step forward here in the specific ques-
tions we ask about general, rather than singular, condition-
als referring to exhaustive sets of objects. We will ask 
whether general conditionals are “true,” “false,” or “nei-
ther true nor false” of these sets of objects and also modal 
questions about them, to do with possibility and impossi-
bility. Our questions will have significant implications for 
prominent accounts of conditionals, as we will explain.

In contrast to our qualitative questions in this article, 
much recent research has focused instead on quantitative 
questions about the probability of a conditional. The pro-
posal that the probability of a natural language conditional, 
P(if p then q), is the conditional probability of q given p, 
P(q|p), has been called “the Equation” in philosophy 
(Edgington, 1995) and the conditional probability hypoth-
esis in psychology (Over & Cruz, 2018). It is a fundamen-
tal hypothesis of the new Bayesian approaches to the 

psychology of reasoning (Elqayam et al., 2013; Oaksford 
& Chater, 2020), and it has been highly confirmed for a 
wide range of conditionals (Baratgin et al., 2013; Cruz & 
Oberauer, 2014; Evans et al., 2003; Fugard et al., 2011; 
Kleiter et al., 2018; Oberauer & Wilhelm, 2003; Over 
et al., 2007). Some studies focusing on conditionals with 
causal content have found that people’s judgements of P(if 
p then q) corresponded to P(q|p) when there was a positive 
correlation between p and q, that is, P(q|p) > P(q|not-p), 
but was lower than P(q|p) when the probabilities of p and 
of q were independent, P(q|p) = P(q), or negatively corre-
lated, P(q|p) < P(q|not-p) (Skovgaard-Olsen et al., 2016a, 
2016b). Other studies, however, have found evidence 
against the claim that a positive correlation between p and 
q is necessary for judging P(if p then q) = P(q|p) in causal 
scenarios (Oberauer et al., 2007; Over et al., 2007; 
Singmann et al., 2014). But the difference between these 
studies of causal contexts is not relevant to our work here 
on basic conditionals, which are not used in such 
contexts.

In a traditional course on binary extensional logic 
(Quine, 1952), (1) would be represented using the quanti-
fier all and the material conditional, p ⊃ q, logically 
equivalent to not-p or q:

(4)  For all x in the box, x is not a soybean that will be watered 
or x will sprout within a week.

The conditions under which a material conditional is true 
and false are shown in Table 1.

The material conditional interpretation (MCI) is the 
claim that natural language conditionals are material con-
ditionals. A material conditional, if p then q, is truth func-
tional, and so extensional, because its truth or falsity is 
totally determined by the truth or falsity of p and q. MCI 
implies the paradoxes of the material conditional 
(Edgington, 1995; Elqayam et al.; Evans & Over, 2004). 
When if p then q is interpreted as a material conditional, it 
is logically equivalent to not-p or q, which validly follows 
from not-p and from q. If (1) is a material conditional, and 
so is equivalent to (4), (1) will “paradoxically” be “true” 
when all the soybeans in the box are far too old to germi-
nate and would not be watered for that very reason. In 
MCI, the probability of a conditional, P(if p then q), is 
P(not-p or q), which is the sum of P(p & q), P(¬p & q), 
and P(¬p & ¬q). Thus MCI is disconfirmed by all the 
results (from Evans et al., 2003, to Kleiter et al., 2018) 
supporting the conditional probability hypothesis that P(if 
p then q) = P(q|p). As a response to these findings, MCI has 
been rejected in the psychology of reasoning, and non-
extensional accounts, which we will come to below, have 
been proposed to replace it.

In contrast to MCI, suppositional theories (ST) imply 
that P(if p then q) = P(q|p). They are supported by all the 
results confirming the conditional probability hypothesis. 
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In particular, the probability of (1), for ST, is the condi-
tional probability that a random soybean from the box will 
sprout given that it is watered. This probability is 0 for us 
when we know that the soybeans in the box are too old to 
germinate, even if none of these soybeans are ever watered. 
In suppositional accounts, the probability of a conditional, 
P(if p then q), is assessed using the Ramsey test (Ramsey, 
1929/1990). In our interpretation of this “test” (Evans & 
Over, 2004; Stalnaker, 1968), we would hypothetically 
suppose p while making minimal changes to preserve con-
sistency in our beliefs and then assess our degree of belief 
in q under this supposition of p, giving us the subjective 
conditional probability of q given p, P(q|p). One can make 
use of the ratio P(pq)/P(p) in a Ramsey test, where it exists, 
or consider some causal or epistemic relation between p 
and q, when one exists, or simply assess P(q) when q is 
independent of p (Oberauer et al., 2007). But however the 
test, interpreted in this way, is implemented, it leads to the 
Equation: P(if p then q) = P(q|p). Applying the test to (1), 
we do not have to worry that no soybean in the box is 
going to be watered, because they are too old. We can sup-
pose hypothetically that a random soybean from the box is 
watered, and infer that it will not sprout, using our causal 
beliefs about soybeans that are too old to sprout (see 
Oaksford & Chater, 2020; Over, 2020; Over & Cruz, 
2018).

Suppositional accounts can distinguish between differ-
ent uses of “true” and “false.” Imagine that a random card 
is selected from the pack referred to in (2). By the analysis 
of de Finetti (1995), (2) will be true when this card is round 
and red, and false when this card is round and not red. 
When the card is not round, de Finetti would describe (2) 
as “void,” for we would not use (2) when we could see that 
the card was, say, square and so not round. In a further 
analysis of de Finetti’s position, Jeffrey (1991) proved that 
the “void” value must become the conditional probability, 
P(q|p), itself (see also Kleiter et al., 2018; Over, 2020; 
Over & Baratgin, 2016; Over & Cruz, 2018; Pfeifer & 
Kleiter, 2009; Sanfilippo et al., 2020). That is, if p then q is 
true when p and q hold, is false when p and not-q hold, and 
has the value P(q|p) when not-p holds. All these evalua-
tions are displayed in the de Finetti and Jeffrey tables of 
Table 1 (and see also Wang & Zhu, 2019).

When a card is selected from a pack, and we can see that 
it is round and red, or that it is round and not red, we can say 
that (3) is “objectively” true, or “objectively” false. But 
there are also pragmatic and subjective uses of “true” and 
“false” (Adams, 1998; Edgington, 2003; Over et al., 2007; 
Skovgaard-Olsen, 2020). In these pragmatic and subjective 
uses, we can, for example, say that (1) is “true,” although 
no soybean is ever taken from the box and watered, depend-
ing on how confident we are that the soybeans are viable. In 
suppositional accounts, a speaker’s assertion that if p then q 
is “true” can convey that P(q|p) is high in that context, and 
there is a quantitative pragmatic threshold for the use of 
“true” by a speaker that varies from context to context 
(Over, 2020; Over & Cruz, 2018; Wang & Yao, 2018). In an 
extreme case, P(q|p) = 1, and then P(if p then q) will have 
probability 1 by the Jeffrey table, and we would predict that 
everyone would judge if p then q “true.” However, our 
question in this article is not the quantitative one of how 
high P(if p then q) must be for people to judge that if p then 
q is “true.” Our focus here is on the qualitative question of 
which cases must be possible for a speaker to assert that if 
p then q is “true.” This question about the relation between 
the “truth” of conditionals and relevant possibilities is of 
fundamental interest, and different accounts of conditionals 
give different answers to it.

For suppositional accounts, the assertion that if p then q 
is “true” depends on a high P(q|p). In the present experi-
mental materials using basic conditionals like (2), a high 
P(q|p) implied that the pq case is possible, regardless of 
whether any of the other cases are possible. For P(q|p) to 
be high then, pq cases had to be possible, but ¬pq or ¬p¬q 
cases are irrelevant and do not have to be possible. In par-
ticular, (2) will be judged “true” if the pack contains some 
round red cards and no round non-red cards, as the condi-
tional probability will then be 1 that a random card in the 
pack is red given that it is round. It will not matter whether 
non-rounds cards are possible in the pack.

In our experiments, we will ask whether suppositional 
accounts, ST, based on the Jeffrey table, give a better 
account of the qualitative relation between truth and pos-
sibility than other accounts of conditionals in psychology.

There are other non-extensional accounts that strongly 
reject MCI. One is truth condition inferentialism (TCI). 

Table 1. Truth tables for singular indicative conditionals.

Cases if p then q

Material conditionals de Finetti table Jeffrey table

p & q True True True
p & ¬q False False False
¬p & q True Void /Uncertain P(q|p)
¬p & ¬q True Void /Uncertain P(q|p)

Note: ¬ = not, and P(q|p) = the subjective conditional probability of q given p. Hereafter, we represent the four cases as pq, p¬q, ¬pq, and ¬p¬q, 
respectively.
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This is the hypothesis that a conditional, if p then q, is true 
if and only if there is a deductive, or a sufficiently strong 
inductive (or statistical) or abductive, inferential connec-
tion between p and q (Douven et al., 2018, 2020). There do 
appear to be examples of acceptable conditionals if p then 
q, sometimes equivalent to “even if” uses, without such a 
connection between p and q. Some researchers have called 
these “non-standard” conditionals or “unconditionals,” 
and some supporters of TCI state that their account is 
intended only “. . . as a semantics for standard condition-
als, not for unconditionals” (Douven et al., 2020). But a 
“standard” conditional cannot, without circularity, be 
defined as one that TCI applies to, and some critics have 
argued that these supporters of TCI are in danger of 
decreasing the testability of their account (Cruz et al., 
2016; Cruz & Over, 2021; Lassiter, forthcoming). For 
example, Skovgaard-Olsen et al. (2017) present evidence 
against TCI, but TCI supporters might try to argue that 
some of the conditionals in that article could be interpreted 
as “non-standard.” However, such an interpretation 
depends on a content and context that our basic condition-
als do not have, and so they cannot be called “non-stand-
ard.” They could not be easier for people to understand as 
conditionals, and TCI should apply to them.

A conditional cannot be TCI “true” merely because p 
and q are true: there has to be a relevant connection, deduc-
tive or non-deductive, between p and q. If there is no such 
connection, if p then q is a so-called missing-link condi-
tional (Krzyżanowska & Douven, 2018) and cannot be 
true. Accordingly, if p then q cannot be true when q is inde-
pendent of p, even if P(q|p) is very high or at 1. For exam-
ple, TCI implies that (2) is “not true” when every card in a 
pack of round and square cards is red. Note that this case is 
classified differently by a supposition account, ST, which 
implies that (2) is judged “true” when P(red|round) = 1, 
whether P(red) = 1 or not.

Krzyżanowska and Douven (2018) formulated the 
complete, necessary, and sufficient truth conditions for if p 
then q in TCI in the following way (see also Douven et al., 
2020). The conditional is true in a conversational context 
C if and only if, relative to the set Σ of background prem-
ises accepted in C,

(a) there is a compelling argument from Σ∪{p} to q;

(b) there is no argument, or no equally compelling argument, 
from Σ alone to q.

Clause (a) ensures that there is a “compelling” or “suffi-
ciently strong” deductive, inductive, or abductive relation 
between p and q, and clause (b) ensures that this connec-
tion is not redundant, because q follows from the back-
ground context alone. When one of these two requirements 
is not met, the conditional cannot be TCI true. Douven 
et al. (2020) suggested that if p then q could be false when 
there is a compelling argument from p to not-q and neither 

true nor false when there is no compelling argument from 
p to q or from p to not-q.

ST is also sharply different from the mental model 
approach in the study of reasoning. The first mental model 
theory was proposed by Johnson-Laird and Byrne (1991, 
2002) and the second one by Johnson-Laird et al. (2015) 
and Khemlani et al. (2018). In the first theory (MMT1), the 
full mental models of if p then q were those for the exten-
sional disjunction of the cases in which the material condi-
tional, equivalent to not-p or q, is true: pq or ¬pq or ¬p¬q 
(see Table 1). This extensional disjunction was presented 
as a list of the cases:

p q

not-p q

not-p not-q

In MMT1, if p then q is “true” if and only of one of the 
three cases in the above list holds (Goodwin & Johnson-
Laird, 2018). Each conjunction in the list is sufficient for 
the truth of if p then q and is possible given the truth of if p 
then q, but no specific case, out of the three, is required to 
hold for the truth of if p then q. The full mental models of 
MMT1 thus imply a core semantic analysis of if p then q as 
equivalent to the material conditional. MMT1 has been 
abandoned by its creators, as all the experimental results 
that falsify MCI also falsify MMT1(from Evans et al., 
2003, to Kleiter et al., 2018).

In the mental model framework, MMT1 has conse-
quently been replaced by MMT2. In MMT2, the core 
meaning of a conditional if p then q is represented, not by 
an extensional disjunction, but by an explicit non-exten-
sional, or modal, conjunction about possibility: possible 
pq & possible ¬pq & possible ¬p¬q. This step from an 
extensional to an explicitly modal interpretation of condi-
tionals marks a radical revision of the mental model 
approach, and the results in the past that disconfirmed 
MMT1 do not necessarily disconfirm MMT2. The explicit 
modal conjunction of the three possibilities in MMT2 is 
supposed to be exhaustive and so to imply that the p¬q 
case is impossible. Khemlani et al. (2018) present the 
modal conjunction as this list:

possible pq

& possible ¬pq

& possible ¬p¬q.

According to MMT2 (using its symbols), “. . .a basic con-
ditional, if A then C, is true only if all three situations in its 
fully explicit models are possible: possibly(A & C) & 
possibly(not-A & not-C) & possibly(not-A & C) and A & 
not-C is impossible” (Johnson-Laird et al., 2015, p. 206). 
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The truth of a basic conditional (if p then q), without back-
ground knowledge or “modulation,” requires that all the 
three modal conjuncts hold. As Khemlani et al. (2018) 
state, when comparing the earlier MMT1 with the later 
MMT2,

The previous version of the model theory postulated that 
people understand compound assertions by constructing 
models representing the disjunctive alternatives to which they 
refer. The new theory postulates instead that compounds refer 
to conjunctions of possibilities that each hold in default of 
information to the contrary. (p. 4)

In MMT1, if p then q is “true” if and only if pq or ¬pq or 
¬p¬q holds. Each of these cases is a sufficient condition, but 
not a necessary condition, for if p then q to be true. One of 
these cases has to be possible, but no more than one, for if p 
then q to be true, given MMT1 (see Elqayam et al., 2013, and 
Evans & Over, 2004, for critical comments on MMT1). In 
contrast, for MMT2, if p then q is “true” if and only if possi-
ble pq & possible ¬pq & possible ¬p¬q holds, and so all of 
these possibilities must hold for if p then q to be true (for 
critical comments on MMT2, see Baratgin et al., 2015; 
Oaksford et al., 2019; Over, 2020; Over & Cruz, 2018).

We can further illustrate the differences between the 
suppositional ST approach, TCI, MMT1, and MMT2 by 
referring to materials that we used in our experiments. 
General conditionals like (1) and (2) refer to sets of ele-
ments, where each element must fall under one of the four 
cases: pq, p¬q, ¬pq, and ¬p¬q. Excluding the empty set, 
there are then 15 possible sets of elements distinguished in 
this way. All theories of conditionals must specify the rela-
tion between if p then q and these exhaustive possibilities. 
Table 2 lists all these 15 sets in its columns, C1 to C15. For 

example, there are the 15 different packs of cards that (2) 
might refer to. One type of pack has only round red cards 
in it (represented by set C4 of Table 2), another type has 
only round non-red cards (set C15), and another type of 
pack has all the possible cards in it (set C8). We used all 15 
of these sets in our studies of people’s understanding of 
general conditionals.

Experiment 1 was a set-based truth judgement task, in 
which the participants were asked to judge whether a gen-
eral conditional was “true,” “false,” or “neither” for each 
of the 15 possible sets. Experiment 2 was a set-based pos-
sibility judgement task, in which a general conditional was 
first stated to be “true” of an unknown set of objects, and 
then participants were asked to judge whether it was “pos-
sible,” or “impossible,” for each of the 15 sets to be that 
unknown set, that is, the target set. To determine which 
possibilities were qualitatively required for the truth of a 
general conditional, it was necessary to control for the pos-
sible effects of frequency differences among different 
cases. We kept the different cases in a set equiprobable by 
setting the number of each type at 10 in Experiment 1: 10 
pq cases, 10 p¬q cases, and so on. In Experiment 2, we did 
not give frequency information about the types of cases in 
a set, and so these were equiprobable by default.

For Experiment 1, the truth judgement task, we asked 
participants whether a general conditional if p then q was 
“true,” “false,” or “neither” for each of the C1 to C15 sets 
listed in Table 2, using packs of cards and boxes of balls as 
alternative materials. In each pack of cards, for example, 
the number of cards in each case was given as 10. Thus, for 
instance, in a pack of pq and p¬q cards, there were said to 
be 10 pq cards and 10 p¬q cards. See Online Appendix A 
for the complete questionnaire.

Table 2. The predictions for truth and possibility judgements in the 15 sets, C1 to C15.

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15

 pq
¬pq
¬p¬q

Pq
¬pq

pq
¬p¬q

pq ¬pq
¬p¬q

¬pq ¬p¬q pq
¬pq
¬p¬q
p¬q

pq
¬pq
p¬q

pq
¬p¬q
p¬q

pq
p¬q

¬pq
¬p¬q
p¬q

¬pq
p¬q

¬p¬q
p¬q

p¬q

ST T T T T F/N F/N F/N F F F F F F F F
MCI T T T T T T T F F F F F F F F
TCI T F/N T F/N F/N F/N F/N F/N F F/N F F F F F
MMT1 T T T T T T T F F F F F F F F
MMT2 T F F F F F F F F F F F F F F
ST P P P P Imp Imp Imp Imp Imp Imp Imp Imp Imp Imp Imp
MMT1 P P P P P P P Imp Imp Imp Imp Imp Imp Imp Imp
MMT2 P Imp Imp Imp Imp Imp Imp Imp Imp Imp Imp Imp Imp Imp Imp

ST, MCI, and TCI denote suppositional theory, the material conditional interpretation, and truth condition inferentialism, respectively, and MMT1 
and MMT2 the two versions of mental model theory. For truth judgements, T = true, denoting that the conditional is true; F = false, denoting that 
the conditional is false; N = neither, denoting that the conditional is neither true nor false. ΔP for the 15 sets in Columns C1–C15 comes to: 0.5, 0, 
1, U, U, U, U, 0, –0.5, 0.5, U, –0.5, –1, 0, and U, where U means unknown. For possibility judgements, P = possible, denoting that a set is possibly the 
target set; Imp = impossible, denoting that a set is impossibly the target set. Of special significance are C1 to C7, the “key sets,” Column C1, “the 
complete key set,” and C1 to C4 for ST, as explained in the text.
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In MMT1/MCI, (2) is “true” for any pack without p¬q 
cards, but “false” for any pack with p¬q cards. These pre-
dictions follow directly from the fact that MMT1 fully 
models (2) using the above extensional disjunction so that 
(2) is true if and only if pq or ¬pq or ¬p¬q holds. In Table 
2, MCI and MMTI show the same predictions for truth 
judgements.

Unlike MMT1/MCI, MMT2 is an explicitly modal 
account. In MMT2, (2) is true if and only if the above 
modal conjunction holds, possible pq & possible ¬pq & 
possible ¬p¬q, with impossible p¬q implicit. In this the-
ory, (2) is no longer “true” in a pack consisting of only 10 
pq cards: (2) is “false” for this pack. This is because, in a 
pack of only pq cards, it is not possible for there to be ¬pq 
cards and ¬p¬q cards, and so possible ¬pq and possible 
¬p¬q do not hold. This makes the modal conjunction as a 
whole false. But in a pack made up of 10 pq cards, 10 ¬pq 
cards, and 10 ¬p¬q cards, if p then q is “true” by MMT2, 
as all three possibilities for this pack hold, making the 
modal conjunction true. In general, MMT2 implies that if 
p then q is “true” of sets having all of pq, ¬pq, and ¬p¬q as 
members, and no p¬q members. Table 2 also lists all the 
predictions derived from MMT2.

In the suppositional approach, (2) is “true,” in the prag-
matic and subjective use, when P(q|p) = 1, and thus when 
there are pq cards and no p¬q cards. In a Ramsey test, we 
can rely on the ratio formula when P(p) > 0: P(q|p) = P(pq)/
P(p) = P(pq)/(P(pq) + P(p¬q)) = F(pq)/(F(pq) + F(p¬q)) 
where F denotes frequency. When there are 10 pq cards 
and no p¬q cards in a set, P(if p then q) = P(q|p) = 10/10 = 1, 
and so if p then q will be “true” in suppositional approaches. 
When there are 10 p¬q cards and no pq cards, P(q|p) = 0, 
and if p then q will be “false.” When there are 10 pq cards 
and 10 p¬q cards in a set, P(if p then q) = P(q|p) = 10/20 = 0.5, 
and if p then q will not meet any reasonable threshold for 
“true.” Whether 0.5 is low enough to meet the threshold 
for “false” in the context of our experiment is a more sub-
jective question, but we predict that most participants will 
judge 0.5 is low enough for “false” to be used, rather than 
“neither true nor false.” It is intuitively false that, if a fair 
coin is tossed, it will come up heads.

In those conditional probability calculations, the pres-
ence or absence of any ¬p case is totally irrelevant. But for 
sets C5 to C7, containing only ¬pq or ¬p¬q cases, P(p) = 0. 
As shown in Table 2, MMT1 and MMT2 imply that there 
should no problem at all making true or false, or possible 
or impossible, judgements about if p then q when P(p) = 0, 
and so when P(pq)/P(p) is undefined. But in our abstract 
materials, there is no way to calculate P(q|p) when P(pq)/
P(p) is undefined. For a non-basic conditional, say, about 
soybeans that are definitely not going to be watered, we 
could use causal knowledge to infer what would probably 
happen under the counterfactual supposition that they 
were watered (Over, 2020). But this cannot be done with 
our basic conditionals in sets C5 to C7. In ST, the prag-
matic use of “true,” in our materials, depends on a high 

number of pq cases with a low number of p¬q cases. If 
there are no pq cases at all, as in sets C5 to C7, then ST 
implies that the pragmatic “true” cannot be used. The 
response could randomly be “neither true nor false” or 
“false.” The individual differences in responses beyond 
this could not be predicted by ST as currently developed, 
but the important point is that for these sets, C5 to C7, ST 
implies that “true” will not be used.

In TCI, the truth conditions for basic conditionals 
depend on a “sufficiently strong” inductive (statistical) 
connection between p and q. Some researchers have used 
the ΔP rule, ΔP = P(q|p)—P(q|¬p), to measure probabilis-
tic relevance between p and q in singular conditionals 
without frequency information (Krzyżanowska et al., 
2017; Skovgaard-Olsen et al., 2016a, 2016b). Probabilistic 
relevance means that p either raises or lowers the proba-
bility of q, and in this sense, Δp > 0 indicates positive rel-
evance, Δp = 0 indicates irrelevance, and Δp < 0 indicates 
negative relevance. To operationalise an inductive con-
nection in our materials, we also used ΔP, derived from 
our frequencies, to measure such a connection between p 
and q.

For our basic conditionals with frequency information, 
when ΔP = 0, it could be said that if p then q is a missing-
link conditional. In contrast, in set C3, {pq, ¬p¬q}, we 
have P(q|p) = 1 and P(q|¬p) = 0, ΔP = 1, and there is the 
strongest argument from p to q, and if p then q would be 
“true” for this set by the TCI truth conditions. In set C2, 
{pq, ¬pq}, we find only pq and ¬pq possibilities, making 
ΔP = 0 and violating the TCI truth conditions. There is no 
compelling argument here from p to q, nor from p to ¬q, 
and if p then q cannot be true by TCI, that is, if p then q is 
then either “false” or “neither true or false,” by what 
Douven et al. (2020) say. In set C4, {pq}, there are no ¬p 
possibilities, and so P(q|¬p) and ΔP are undefined in our 
materials. But in this set, P(q|p) = P(q) = 1, q is independ-
ent of p. That must violate clause (b) of the TCI truth con-
ditions and imply that if p then q is false in C4. In set C1, 
{pq, ¬pq, ¬p¬q}, where ΔP = 0.5, the argument from p to q 
is of medium strength. In TCI, for sets C2, C1, and C3, 
“true” judgements of if p then q will increase as ΔP 
increases from 0 to 0.5 and then 1. That is, in TCI, set C1 
with ΔP = 0.5 will elicit more “true” judgements than set 
C2 with ΔP = 0, but fewer “true” judgements than set C3 
with ΔP = 1. This is the unique prediction of TCI. Table 2 
summarises all the TCI predictions, as far as these can be 
made precise for our materials.

In summary for Experiment 1, the five accounts make 
different predictions for truth judgements about sets C1 to 
C7 in Table 2, containing no p¬q cases. We will term these 
seven sets the key sets. MMT1/MCI implies that if p then q 
is “true” of all these key sets. MMT2 implies that if p then 
q is “true” only in set C1, which we will call the complete 
key set, as it contains pq, ¬pq, and ¬p¬q. The suppositional 
approach ST implies that if p then q will be evaluated as 
“true” for a set if and only if that is one of the four key sets 
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with pq cases, key sets C1 to C4. Also, according to TCI, 
for key sets C2, C1, and C3, “true” judgements of if p then 
q will increase as ΔP increases from 0 to 0.5 and then 1.

Experiment 2 was a possibility judgement task. In it, a 
general conditional if p then q was stated to be “true” of an 
unspecified target set, and participants were asked whether 
each of the 15 sets, C1 to C15, was “possibly” the target set. 
See Online Appendix B for the questionnaire. For example, 
(2) could be said to be “true” of an unspecified pack of 
cards, and then the question might be asked whether a pack 
consisting of only round not-red cards could be that pack. 
But it is not possible for conditional if p then q to be “true” 
of a set that contains only p¬q cases, C15, according to 
MMT1/MCI, MMT2, and ST. However, these theories dif-
fer in their implications for the seven key sets, and these 
differences parallel those for the truth judgement task of 
Experiment 1. See again the first seven sets of Table 2, C1 
to C7. When if p then q is “true” of a set, it is possible for 
that set, according to MMT1/MCI, to be any one of the 
seven key sets, as a material conditional is true if and only 
if there are no p¬q cases. According to MMT2, it is only 
possible for that set to be the complete key set, as only this 
set contains all the possibilities. According to ST, it is only 
possible for that set to be one with pq cases and no p¬q 
cases, that is, one of the sets C1 to C4 in Table 2.

In Experiment 2, no explicit frequency information was 
given to the participants, and so ΔP cannot be calculated, 
in general, for this study. TCI is not fully applicable to pos-
sibility judgement tasks about basic conditionals without 
frequency information. Even so, we can look at two sets 
about which TCI can make certain predictions, no matter 
what the frequencies would be. For TCI, if p then q could 
not possibly be “true” in set C2, where there are only pq 
and ¬pq possibilities. In set C2, no matter what the fre-
quencies are, P(q|p) = P(q) = 1, and so q is independent of 
p. This must violate the TCI truth conditions, because 
when q is independent of p, there cannot be compelling 
argument from p to q. However, if p then q is TCI “true” in 
set C3, where there are only pq and ¬p¬q cases. For set C3, 
ΔP = 1, no matter what the frequencies of these possibili-
ties might be, and so there is the strongest connection 
between p and q. A “true” conditional for TCI implies that 
set C3 is always possible. Overall, TCI makes the unique 
prediction that, given a “true” conditional, set C3 will 
elicit more “possible” judgements than set C2.

Experiment 1

Method

Participants. A total of 120 college students (56 men, 64 
women) from Shaanxi Normal University in China partici-
pated in the experiment. They had not yet taken any logic 
course. Both experiments received ethical approval from the 
Shaanxi Normal University Human Research Ethics Commit-
tee, and all of the participants signed a written consent form.

Design and materials. Experiment 1 was a paper-and-pen-
cil questionnaire study based on a set-based truth judge-
ment task. In this task, participants were asked to judge 
whether a general conditional was “true,” “false,” or “nei-
ther true nor false” for each of the 15 given sets, C1 to C15. 
There were two problems corresponding to two kinds of 
problem materials, sets of cards and sets of balls, with two 
different conditionals: if a card is round then it is red and 
if a ball is blue then it is plastic. Notice that it would be, at 
least, pragmatically infelicitous to use a singular condi-
tional in this experiment, for example, if the card is round 
then it is red, as a unique card was not selected for “the 
card” to refer to. The two problems were between-subjects. 
Each problem contained 15 items, corresponding to the 15 
sets in Table 2, which were counterbalanced in the order of 
presentation. See the complete task (translated from the 
original Chinese version) in Online Appendix A with one 
order. The other was the reversed version of the former.

The purpose of Experiment 1 was to test whether set-
based truth judgements would accord with the predictions 
of MCI/MMT1, MMT2, the suppositional approach, or 
TCI. Their predictions are presented in Table 2.

Procedure. Participants completed the questionnaires in a 
group in a quiet classroom. Every participant received one 
of the two versions of questionnaires and a pen to fill it out. 
They took about 10 min to complete the questionnaire.

Results and discussion
The two problems with different materials, cards and balls, 
showed no obvious differences in truth judgements. Thus, 
the results were collapsed across the two problems. The 
overall results are shown in Table 3 and Figure 1. Most 
participants judged the conditional “true” in each key set 
containing pq cases and “false” in each set containing p¬q 
cases. For the three key sets containing only ¬pq or ¬p¬q 
cases, participants showed a similar response pattern. In 
each of these key sets, about 50% of participants judged 
the conditionals false, and about 40% of participants 
judged the conditionals neither true nor false, and so in 
these sets, participants showed individual differences. The 
“false” judgement was the modal response. More impor-
tantly, more than 80% of participants’ judgements were 
“not true,” that is, either “false” or “neither true or false,” 
in the key sets without pq cases. In these key cases without 
p¬q cases, P(q|p) cannot be defined in our materials, as we 
have explained above. This suggests that the pq possibility 
is required for judging conditionals true in the present 
materials. For the seven key sets, the predominant response 
pattern confirms the predictions of the suppositional 
approach rather than those of MMT1 and MMT2: partici-
pants tend to judge if p then q true in these materials if and 
only if P(q|p) = 1.

We analysed these data using a Bayesian mixed ordinal 
regression with a random intercept for participants using 
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the brms package1 in R (Kruschke, 2015, p. 672). Set was 
the independent variable, and the response variable was 
ordinal. The belief in the conditional was increasing from 
response “false” to “neither” to “true.” It is natural to treat 
“true” as 1 and “false” as 0, and also natural to interpret 
“neither” as a number between 1 and 0, for “neither” is not 
as good as “true” or as bad as “false.” In formal accounts 
of de Finetti’s system, ½ is used for “neither” (Egré et al., 
2021).

We calculated Bayes Factors for all the comparisons of 
interest and report the relevant Bayes factor for the null 
hypothesis, BF01, or against it, BF10. Our data analysis 
strategy has two advantages. First, once the posterior dis-
tribution is computed, we can conduct as many hypothesis 
tests as we choose, without employing any corrections for 
multiple tests (Kruschke, 2015). Second, these analyses 
allow us to quantify the evidence for the null. This is 

important because MMT2 predicts differences between 
the complete key set and the other key sets that MMT1/
MCI and ST accounts do not. See the R scripts of Bayesian 
analyses of the two experiments in the uploaded 
supplements.

We first compared each of the seven key sets with the 
corresponding set containing p¬q cases, for example, set 
C4 containing only pq cases with set C11 containing only 
pq and p¬q cases. For the seven paired comparisons, there 
was decisive evidence that each key set containing pq 
cases elicited higher truth judgements than the correspond-
ing set containing p¬q cases (an interval summary of the 
seven Bayes factors was 5.08 × 105 < BF10 < 1.19 × 
1021). Overall, participants generally judged the condition-
als false in any set containing p¬q cases.

We compared next the complete key set, C1, with each 
of the six remaining key sets, sets C2 to C7. We found very 

Table 3. The overall results (percentages) in Experiments 1 and 2 for sets C1 to C15.

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15

 pq
¬pq
¬p¬q

pq
¬pq

Pq
¬p¬q

pq ¬pq
¬p¬q

¬pq ¬p¬q pq
¬pq
¬p¬q
p¬q

pq
¬pq
p¬q

pq
¬p¬q
p¬q

pq
p¬q

¬pq
¬p¬q
p¬q

¬pq
p¬q

¬p¬q
p¬q

p¬q

E1 True 84 78 75 92 10 9 9 2 4 3 5 5 2 3 5
False 2 2 3 3 49 49 53 80 75 77 80 95 97 95 95
Neither 14 20 22 5 41 42 38 18 21 21 15 0 2 2 0

E2 Possible 93 89 95 91 48 47 46 21 25 24 25 10 7 9 7
Impossible 7 11 5 9 52 53 54 79 75 76 75 90 93 91 93

Figure 1. Probability (proportion) of each type of responses as the function of set in Experiment 1.
Note. For sets, each number corresponds to that in Table 3. Error bars = 95% HDI. HDI: high density interval.
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strong evidence that the complete key set elicited higher 
truth judgements than each key set containing no pq cases, 
sets C5 to C7 (5.19 × 1012 < BF10 < 1.69 × 1014), and 
positive evidence that truth judgements did not differ 
between the complete key set and the other three key sets 
containing pq (5.3 < BF01 < 14.7). Moreover, there was 
strong evidence that truth judgements did not differ 
between set C2 with ΔP = 0, and set C1 with ΔP = .5 and set 
C3 with ΔP = 1 (30 < BF01 < 37). This finding is inconsist-
ent with the unique pattern predicted by TCI. Overall, for 
the seven key sets, participants more often accepted the 
conditionals in the four key sets containing pq cases, than 
in the other key sets without pq cases, and most partici-
pants equally often accepted the conditionals in those four 
key sets containing pq cases. This finding also disconfirms 
TCI, by demonstrating that a “sufficiently strong” connec-
tion between p and q is not necessary for a conditional to 
be judged “true.”

In summary, the overall response pattern showed that 
people judge a general conditional as “true” in sets con-
taining pq cases but no p¬q cases, and that truth judge-
ments depended on P(q|p), independent of ΔP. These 
findings favour the ST suppositional approach over the 
other accounts. Suppositional accounts alone imply that a 
general conditional will be judged “true” for a set in these 
materials if and only if that set has pq cases and no p¬q 
cases.

Experiment 2

Method

Participants. The participants were 100 college students 
(42 men, 48 women) from Shaanxi Normal University in 
China. They had not yet studied logic.

Design and materials. Experiment 2 was a paper-and-pen-
cil study using a set-based possibility judgement task. We 
here stated that a basic conditional if p then q was “true” of 
an unspecified set, and then we asked the participants, for 
each of the sets in the list C1 to C15, whether it was “pos-
sibly” that unspecified set, which we are here calling the 
target set. As we have outlined above, the three accounts of 
if p then q make different predictions about the answers to 
this possibility question. Such possibility questions have 
become important recently because, as we have explained 
above, MMT2 has been formulated as an explicitly modal 
account of conditionals. See Table 2 for our predictions. 
Experiment 2 had a similar design and materials to Experi-
ment 1, except of course that the possibility judgement 
task replaced the truth judgement task in Experiment 1. 
The complete task can be found in Online Appendix B.

Procedure. The procedure was identical to that in Experi-
ment 1.

Results

The two problems with different materials showed no 
obvious differences in possibility judgements, and thus the 
results were collapsed across the two problems. The over-
all results are shown in Table 3 and Figure 2. For the three 
key sets containing only ¬pq or ¬p¬q cases, sets C5 to C7, 
about half of the participants judged these three sets as 
“possible” for the target set. This finding might seem to 
support MMT1. However, the other half of the participants 
did not judge these sets as “possible” for the target set, and 
this finding goes against MMT1. For each of the remain-
ing 12 sets, most participants judged that key sets contain-
ing pq were “possibly” the target set and the sets containing 
p¬q cases were not. For the seven key sets, the overall 
response pattern favours ST over both MMT1 and MMT2.

We analysed these binomial data using a Bayesian 
mixed logistic regression with a random intercept for par-
ticipants using the brms package2 (Bürkner, 2017) in R, in 
which the set was the independent variable. For the prior, 
we used a standard weakly informative scaled t-distribu-
tion, t(df = 7, M = 0, SD = 2.5) (the standard prior for such 
analyses recommended in the rstanarm package in R).

We first compared each of the seven key sets with the 
corresponding set containing p¬q cases, for example, set 
C4 containing only pq cases versus set C11 containing 
only pq and p¬q cases. For all seven comparisons there 
was decisive evidence that each key set was more likely to 
be the target set than the corresponding set containing p¬q 
cases (6.71 × 104 < BF10 < 2.27 × 1011). This result 
showed that participants generally judged sets containing 
p¬q cases as “impossible” for the target set. Next, we com-
pared the complete key set, set C1, with each of the six 
remaining key sets, C2 to C7. We found very strong evi-
dence that the three key sets containing no pq cases, sets 
C5 to C7, received fewer “possible” judgements than the 
complete key set with pq cases (1.15 × 106 < BF10 < 1.20 
× 107), and no evidence that possibility judgements dif-
fered between the complete key set and the other key sets 
containing pq cases in columns C2 to C4 
(0.12 < BF10 < 1.34). Unlike sets C1 and C3, there is not a 
strong connection between p and q in set C2, where q is 
independent of p. Yet most participants still judged set C2 
possible for the target set. This finding is inconsistent with 
the unique prediction of TCI. For the seven key sets, most 
participants equally often accepted as “possible” the four 
key sets containing pq cases, and more often accepted 
these four sets as “possible” than the other key sets without 
pq cases. Thus, the truth of a conditional does not imply 
the existence of a “sufficiently strong” connection between 
p and q. This finding goes against TCI.

In summary, the overall response pattern showed that it 
is possible for a “true” conditional to refer to sets contain-
ing pq cases but no p¬q cases. Sets containing pq are 
required for a true general conditional, and the complete 
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key set, containing pq, ¬pq, ¬p¬q, is not required, against 
the direct implication of MMT2. Hence these findings 
favour suppositional accounts over MMT1/MCI and 
MMT2. It is possible for a true general conditional to refer 
to a set in our materials if and only if that set has pq cases 
and no p¬q cases.

General discussion

Experiment 1 investigated set-based truth judgements, and 
Experiment 2 investigated explicitly modal possibility 
judgements, about general basic conditionals. The judge-
ments in both experiments showed a parallel response pat-
tern. In the truth judgements task, a conditional tended to 
be judged “true” in the key sets, C1 to C4, containing pq 
cases, but not “true,” that is, either “false” or “neither true 
nor false,” in the key sets not containing pq cases, C5 to 
C7. In the possibility judgements task, where a conditional 
was true of an unspecified target set, the key sets contain-
ing pq cases were more often judged to be “possible” as 
the target set than the key sets without pq cases. In these 
set tasks, where the cases in a set were equiprobable, the 
sets that rendered a conditional “true” were also the sets 
judged “possible” when a conditional was stated to be true. 
These results add to the disconfirmation of extensional 
MMT1/MCI, found in studies from Evans et al. (2003) to 
Kleiter et al. (2018). But they also disconfirm the new, 
explicitly modal MMT2.

These findings show, as is implied by suppositional 
theory and its Jeffrey table, that the truth of a general basic 
conditional is consistent with the key sets containing pq 
cases, but not with the key sets without pq cases. Against 

TCI, a “sufficiently strong” or “compelling” relation 
between p and q is not required for the truth of a basic 
conditional in our materials. Only the pq possibility is 
required for the truth of if p then q, and in summary, our 
findings support suppositional theory over the other four 
accounts, MMT1/MCI, MMT2, TCI.

It should also be noted that the clear importance of the 
pq cases in our results does not support the claim that peo-
ple might have represented if p then q as the conjunction of 
p and q for our materials. It is true that 92% of the partici-
pants judged if p then q “true” for set C4 containing only 
pq cases, and that this is the highest percentage of truth 
judgements. But 84% of the participants, the second high-
est, judged if p then q “true” for set C1 containing pq, ¬pq, 
and ¬p¬q cases, and these participants obviously could 
not be representing if p then q as the conjunction pq. 
MMT1 (Johnson-Laird & Byrne, 2002) proposed that peo-
ple have an initial pq model of if p then q, which would 
only sometimes be “fleshed out” into what were supposed 
to be the full models, pq, ¬pq, and ¬p¬q, but if our trans-
parent materials did not cause “fleshing out,” we do not 
see what would.

The problems of MMT1 have caused its former sup-
porters to replace it with MMT2, in which the extensional 
disjunction is replaced by a model conjunction, possible 
pq & possible ¬pq & possible ¬p¬q (Khemlani et al., 
2018). Both logicians (Bringsjord & Govindarajulu, 2020) 
and psychologists (Baratgin et al., 2015) have criticised 
MMT2 on theoretical grounds, but we have presented here 
experimental evidence against it. The most pressing prob-
lem for MMT2 on the theoretical side is that its underlying 
system of reasoning does not have a peer-reviewed (by 

Figure 2. Probability (proportion) of “possible” judgements as the function of set in Experiment 2.
Note. For sets, each number corresponds to that in Table 3. Error bars = 95% HDI. HDI: high density interval.
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logicians) and published consistency proof (Oaksford 
et al., 2019).

To put on top of the fundamental representation of if p 
then q as a modal conjunction, supporters of MMT2 have 
referred to processes of “modulation,” which can appar-
ently modify what the semantic core implies (Khemlani 
et al., 2018). In MMT2, however, a basic conditional is true 
if and only if the modal conjunction holds, because there is 
no background knowledge modulation, by definition, of a 
basic conditional (Johnson-Laird et al., 2015). The pro-
posed MMT2 fundamental representation of a basic condi-
tional, as a modal conjunction, is what was testable using 
our materials. These materials did not supply a context or 
content for modulation to block the possibility of ¬pq or 
¬p¬q. According to the MMT2 modal conjunctive repre-
sentation of basic conditionals, participants would only 
judge that if p then q was “true” for the complete key set, 
C1, and they would respond that it was only possible for a 
“true” if p then q to refer to the complete key set. These 
predictions were falsified by our results, as clearly seen in 
Table 3.

In Experiment 1, we found that most participants judged 
if p then q “true” in key sets containing pq members, but 
not with only ¬pq or ¬p¬q members. In Experiment 2, 
where if p then q was given as “true” of an unspecified set, 
most participants judged that this target set could possibly 
contain just pq members, or just pq and ¬pq members, or 
just pq and ¬p¬q members. It was not necessary for the 
unspecified set to contain all of pq, ¬pq, and ¬p¬q cases 
as members, and possible pq & possible ¬pq & possible 
¬p¬q could be false when if p then q was true. Therefore, 
the two experiments support suppositional accounts over 
the extensional disjunctive interpretation of MMT1/MCI 
and the modal conjunctive interpretation of MMT2.

The present study on the interpretation of conditionals 
is an extension of Wang and Zheng (2021) on the interpre-
tation of disjunctions. All these studies are novel in criti-
cally examining the new modal approach of MMT2, which 
Khemlani et al. (2018) described in the following (with 
our additions in brackets):

“The previous version [MMT1] of the model theory postulated 
that people understand compound assertions by constructing 
models representing the disjunctive alternatives to which they 
refer. The new theory [MMT2] postulates instead that 
compounds refer to conjunctions of possibilities that each 
hold in default of information to the contrary.” (p. 4)

In fact, Wang and Zheng (2021) found that people interpret 
an inclusive disjunction, p or q, as the extensional disjunc-
tion, pq or p¬q or ¬pq, as found in MMT1, but not as the 
modal conjunction, possible pq & possible p¬q & possible 
¬pq, as newly proposed in MMT2. In the present research, 
we have found evidence against the MMT2 representation 
of a conditional if p then q as the modal conjunction pos-
sible pq & possible ¬pq & possible ¬p¬q. If this modal 

conjunction is the correct representation, then only the 
complete key set, set C1, could render if p then q true, and 
be possible for the target set judged given the truth of if p 
then q. Table 3 shows that these implications of MMT2 are 
false.

In Experiment 1, we found further that truth judgements 
for basic conditionals depended on P(q|p), but not on ΔP. 
This finding supports suppositional accounts ST, and the 
Jeffery table, but not TCI. In particular, the results for sets 
C1 to C3 of Table 3 disconfirm the TCI position that if p 
then q is false, or neither true nor false, when there is no 
“sufficient strong” or “compelling” connection between p 
and q (Douven et al., 2020). In set C2, {pq, ¬pq}, where 
ΔP = 0, there is no connection between p and q, and so the 
conditional if p then q would be a missing-link conditional 
that would not be true. Yet most participants judged it 
“true.” This result is consistent with previous findings that 
if p then q is evaluated as “true” when p and q are true, 
whether or not there is any connection between p and q 
(Cruz et al., 2016; Skovgaard-Olsen et al., 2017). But our 
results are for basic conditionals that are easy to under-
stand, without a “bias,” as standard conditionals (Cruz & 
Over, 2021; Douven et al., 2018), and Experiment 2 went 
beyond earlier research to study, for the first time, possibil-
ity rather than truth judgements about TCI. Most partici-
pants judged that set C2, in which q is independent of p, 
was “possible” for the target set when if p then q was given 
as true, and this is a new finding that goes against TCI.

Supporters of TCI often employ examples of missing-
link conditionals that have no pragmatic context and are 
pragmatically infelicitous to the point of being bizarre, for 
example, “If raccoons have no wings they cannot breathe 
under water” (Krzyżanowska et al., 2017). It is understand-
able on pragmatic grounds that people would object to such 
conditionals (Cruz et al., 2016; Lassiter, forthcoming). Our 
experiments provided a minimal pragmatic context for our 
conditionals, but one that was like common card or other 
games, and this was enough to make the conditionals prag-
matically acceptable.

Our findings on qualitative truth and possibility evalua-
tions of conditionals supplement previous research (Evans 
et al., 2003; Kleiter et al., 2018; Oberauer et al., 2007), show-
ing that quantitative probability judgements of conditionals 
in probabilistic truth-table tasks conform to the conditional 
probability hypothesis that the probability of if p then q is the 
conditional probability of q given p (Evans et al., 2003; 
Fugard et al., 2011; Kleiter et al., 2018; Oberauer et al., 2007; 
Oberauer & Wilhelm, 2003; Over et al., 2007; Wang & Yao, 
2018). These results, and ours in this paper, decisively refute 
MMT1/MCI, which imply that P(if p then q) = P(not-p or q), 
but support suppositional theories of if p then q and the 
Jeffrey table. In addition, our results refute the modal analy-
sis of if p then q in MMT2, and the requirement of inferential 
connections for if p then q to be true in TCI. A wide range of 
conditionals was investigated in previous studies, but singu-
lar and general conditionals were not always separated in this 
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research. Our research here is the first to compare the differ-
ent accounts of general conditionals, MCI/MMT1, MMT2, 
ST, and TCI, and their implications about both truth and 
explicitly modal possibility judgements.

An interesting topic for future research will be evalua-
tions of if p then q when P(q|p) cannot be defined, because 
there are no pq or p¬q cases, and there is no causal or 
epistemic connection between p and q. This possibility 
corresponds in our materials to key sets C5 to C7, where 
there are some ¬pq or ¬p¬q cases, but no pq or p¬q cases. 
For these sets, C5 to C7, P(q|p) cannot be defined. 
According to ST, the pragmatic aspect of truth will be 
applied only when P(q|p) is high. When P(q|p) is not high 
because P(q|p) is undefined, it was possible for us to pre-
dict that “true” would not be used as a response. But given 
the current state of development of ST, we could not pre-
dict the result that high proportion of responses, for C5 to 
C7, would be “false” and a high proportion “neither true 
nor false.” More detailed pragmatic hypotheses will have 
to be developed by ST to explain these proportions.

Conclusions

In this article, we have studied the qualitative connection 
between the assertion of a general basic conditional as 
“true” and the pq, p¬q ¬pq, or ¬p¬q possibilities. The over-
all results confirmed that, for general basic conditionals to 
be judged “true,” the pq case has to be possible and is the 
only case required to be possible. We have found that these 
basic conditionals are not equivalent to explicitly modal 
conjunctions of possibilities, as in MMT2, and that they do 
not require inferential relations between their antecedents 
and consequents, as in TCI. Supposition theories, ST, based 
on the conditional probability hypothesis and the Jeffrey 
table, give the best account of our results, which thus supply 
new support for these theories.
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Notes

1. Model formula: “choice ~ 1 + condition + (1|id),” family: 
cumulative, link: probit, priors for each parameter: normal 
distribution with M = 0 and standard deviation = 20, chains: 
8, iterations: 4,000, warmup: 2,000.

2. Model formula: “choice ~ 1 + condition + (1|id),” family: 
Bernoulli, link: logit, priors for each parameter: student-t dis-
tribution with degrees of freedom = 7, M = 0 and standard 
deviation = 2.5, chains: 8, iterations: 4,000, warmup: 2,000.
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