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(1) If we had had good weather or the sun had grown cold, we would have 
had a bumper crop

Intuitively, (1) is false. But, assuming that cold-sun worlds are more remote 
than good-weather worlds, it is predicted true in Lewis’s semantics.

210 L. Alonso-Ovalle 

According to the semantics in (3), then, the counterfactual in (1) is predicted to be 
true in the actual world with respect to an admissible ordering of worlds if and only 
if the closest worlds where the proposition in (6) is true are all worlds where we 
have a bumper crop. 

(7) l(4)j-(w0) <=> Vu/[AM,o(ï(6)])(w/) -> [we have a bumper cropl(w')] 

The problem is that the truth-conditions in (7) are too weak. In the scenario we 
started the discussion with, the counterfactual in (4) is evaluated with respect to an 
intuitive notion of relative similarity according to which the possible worlds where 
the sun grows cold are more remote from the actual world than the possible worlds 
where we have a good summer. (More actual facts have to be false in a world where 
the sun grows cold than in a world where we have good summer weather.) 
This similarity relation is represented in Fig. 1, where each circle represents a set 
of worlds that are equally close to the actual world, the dotted line surrounds the 
worlds where the sun gets cold, and the solid line the worlds where there is good 
weather this summer. With respect to this relation of comparative similarity, none of 
the worlds in which the proposition in (6) is true where the sun grows cold can 
count closer to the actual world than the worlds where we have a good summer. 
The selection function, therefore, only returns worlds where we have a good summer. 
Since in all the closest worlds where we have a good summer it is true that we 
have a bumper crop, the counterfactual in (4) is predicted to be true, contrary to our 
intuition. 

When coupled with the standard boolean semantics for or, a minimal change 
semantics for counterfactuals does not capture by itself the natural interpretation of 
would counterfactuals with disjunctive antecedents: would disjunctive counterfac- 
tuals are naturally interpreted as claiming that the consequent is true in the closest 
worlds in each of the disjuncts; under a minimal change semantics, however they 
are predicted to claim that their consequent is true in the closest worlds in the union 
of the disjuncts - at least if the standard boolean semantics for or is assumed. 

Fig. 1 The problem of disjunctive antecedents 
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✤ Alonso-Ovalle: this problem can be solved by adopting a fine-grained 
representation of antecedents. 

✤ But this is a conditional argument for a fine-grained semantics: if we want 
to use Lewis, alternative-generating disjunction can fix the problem. 

✤ But what if we adopt a different account of counterfactuals? 
Perhaps that would obviate the need for alt-generating disjunction.  

✤ Our aim: show that the purely truth-conditional view needs to be refined 
regardless of the specific theory of conditionals we adopt. 



✤ Compositionality: the meaning of an expression is a function of the 
meaning of its components, and the way they are combined. 

[A>C] = f([A],[C])

✤ Assuming this, [A]=[B] implies [A>C]=[B>C] 

✤ Standard framework for intensional semantics is based on the view: 

sentence meaning = truth-conditions. 

✤ This implies that two antecedents with the same truth-conditions 
must result in conditionals with the same truth-conditions (SEA).



✤ Contrapositively, assuming compositionality:  
if SEA fails, then sentential meaning ≠ truth-conditions.

✤ Find two sentences A and B which are truth-conditionally equivalent,  
but such that when embedded in a counterfactual antecedent,  
the counterfactuals A>C and B>C come apart in truth-conditions. 
 



A B

Imagine a long hallway with a light in the middle and with two 
switches, one at each end. One switch is called switch A and the 
other one is called switch B. As the following wiring diagram 
shows, the light is on whenever both switches are in the same 
position (both up or both down); otherwise, the light is off. Right 
now, switch A and switch B are both up, and the light is on. But 
things could be different. . . 

Context for the experiment



A B

(3) If switch A or switch B was down, the light would be off.
(4) If switch A and switch B were not both up, the light would be off.



Assuming that switches can only be up or down, the antecedents of 
these counterfactuals are truth-conditionally equivalent.

(3ant)  Switch A or switch B is down.
(4ant)  Swtich A and switch B are not both up.

In fact, given the assumption that down=not up,  
this is an instance of de Morgan’s law:

¬A v ¬B = ¬(A∧B)

So, if our counterfactuals come apart in truth-conditions, we are done.



Targets:
(1) If switch A was down, the light would be off.
(2) If switch B was down, the light would be off.
(3) If switch A or switch B was down, the light would be off.
(4) If switch A and switch B were not both up, the light would be off
(5) If switch A and switch B were not both up, the light would be on.

Filler
(6) If switch A and switch B were both down, the light would be off.

✤ Data from 2299 non-repetitive participants, native speakers of AE.
✤ Each participant saw the filler and one target, in random order, 

and was asked to judge the sentences true, false, or indeterminate.
✤ Participants who failed to judge the filler false were excluded.



Table �: Results of the main experiment

Sentence Number True (%) False (%) Indet. (%)
A>��� ��� ��� ��.��% � �.��% �� ��.��%
B>��� ��� ��� ��.��% � �.��% �� ��.��%

A_B>��� ��� ��� ��.��% �� �.��% �� ��.��%
¬(A^B)>��� ��� �� ��.��% ��� ��.��% ��� ��.��%
¬(A^B)>�� ��� �� ��.��% �� ��.��% �� ��.��%

���.��,p < �.����. Di�erences within each block were not signi�cant (�rst block:
� �(�,N = ���) = �.��,p = �.����; second block: � �(�,N = ���) = �.��,p = �.����).

Crucially, our results show that A_B > ��� and ¬(A^B) > ��� were judged
di�erently, indicating that these two counterfactuals have di�erent truth conditions.
Moreover, ¬(A^B)>���was judged false by most participants, whileA>��� and B>
���were judged true, contrary to the predictions of the minimal change requirement.

�.� Three post-hoc tests
The �ndings of our main experiment suggest that the clausesA_B and¬(Â B) di�er in
meaning, contradicting the view that meaning can be equated with truth conditions.
Moreover, they suggest that in our context, A > ��� and B > ��� are true, while
¬(A^B)>��� is false, contrary to the predictions of the minimal change requirement.

To solidify these conclusions, we ran three post-hoc tests that rule out some po-
tential alternative explanations for the drop in ‘true’ judgments from the �rst three
sentences, A>���, B>��� and A_B>���, to the fourth, ¬(A^B)>���.

�.�.� Post-hoc test I: the light is on only if both switches are up

Materials Post-hoc test I aimed to test whether the judgments reported in our main
experiment might be due to context-independent factors such as di�erences in com-
plexity or processing load. To this end, we replaced the pictorial context by the one
shown in Figure �, in which the light is on only if both switches are up, and we re-
placed the third sentence in our descriptive text by the sentence in (�):

(�) As the following wiring diagram shows, the light is on whenever both switches
are up; otherwise, the light is o�.

If the judgments reported in ourmain experiment aremainly due to context-independent
factors, we should observe exactly the same di�erence in this post-hoc test. Alter-
natively, if it indeed tracks actual di�erences in truth conditions, then in this new
context, we expect that the result pattern for the �ve counterfactual sentences might
change.

We used the �ller If switch A and switch B were both down, the light would be on,
and we rejected data from participants who failed to judge the �ller false.

��



Concern 1. 

✤ What if participants rejected (4) simply because the antecedent is 
cognitively too complex for them to process?

(4) If switch A and switch B were not both up, the light would be off.

✤ An alternative circuit: light is on only if both switches are up. 
 
 
 
 
 
 
 

✤ We repeated the experiment with this modified circuit. 
 

Figure �: Post-hoc test I. There is no wire between the two “down” positions.

Table �: Results of Post-hoc test I

Sentence Number True (%) False (%) Indet. (%)
A>��� �� �� ��.��% � �.��% � ��.��%
B>��� �� �� ��.��% � �.��% � �.��%

A_B>��� ��� ��� ��.��% � �.��% � �.��%
¬(A^B)>��� ��� �� ��.��% � �.��% � �.��%
¬(A^B)>�� ��� �� ��.��% �� ��.��% � �.��%

Results Wecollected data from ��� non-repetitive participantswho are native speak-
ers of American English and rejected ��.��% of the responses. The remaining ���
responses are summarized in Table �.

This time, there were no signi�cant di�erences among the truth value judgments
of the �rst four sentences (� �(�,N = ���) = ��.��,p = �.��). Moreover, for both
A_B>��� and ¬(A^B)>���, most (> ��%) participants judged them to be true in this
context. These results suggest that the di�erence in truth value judgments between
A_B > ��� and ¬(A^B) > ��� that we observed in our main experiment is unlikely
to be due to context-independent factors. Similarly, this time A > ���, B > ��� and
¬(A^B) > ��� were all judged true by a large majority, suggesting that in our main
test, the judgment di�erence between A> ���/B > ��� and ¬(A^B)> ��� is not due
to context-independent factors.

�.�.� Post-hoc test II: replacing down by not up

Materials Post-hoc test II was designed to test whether the presence or absence of
explicit negation a�ects the result pattern of the main experiment. To this end, we
replaced the word down by not up in the target sentences that used it. We did not
replace down by not up in the �ller sentence.

Results For ¬A> ���, ¬B > ���, and ¬A _ ¬B > ���, we collected data from ���
non-repetitive participants who are native speakers of American English and rejected
��.��% of the responses.9 The remaining ��� responses are summarized in Table �

9In both Post-hoc tests II and III, a large proportion of data were rejected due to participants being
incorrect in answering the �ller item (��.��% for Post-hoc test II, and ��.��% for Post-hoc test III). This is
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Figure �: Post-hoc test I. There is no wire between the two “down” positions.

Table �: Results of Post-hoc test I

Sentence Number True (%) False (%) Indet. (%)
A>��� �� �� ��.��% � �.��% � ��.��%
B>��� �� �� ��.��% � �.��% � �.��%

A_B>��� ��� ��� ��.��% � �.��% � �.��%
¬(A^B)>��� ��� �� ��.��% � �.��% � �.��%
¬(A^B)>�� ��� �� ��.��% �� ��.��% � �.��%

Results Wecollected data from ��� non-repetitive participantswho are native speak-
ers of American English and rejected ��.��% of the responses. The remaining ���
responses are summarized in Table �.

This time, there were no signi�cant di�erences among the truth value judgments
of the �rst four sentences (� �(�,N = ���) = ��.��,p = �.��). Moreover, for both
A_B>��� and ¬(A^B)>���, most (> ��%) participants judged them to be true in this
context. These results suggest that the di�erence in truth value judgments between
A_B > ��� and ¬(A^B) > ��� that we observed in our main experiment is unlikely
to be due to context-independent factors. Similarly, this time A > ���, B > ��� and
¬(A^B) > ��� were all judged true by a large majority, suggesting that in our main
test, the judgment di�erence between A> ���/B > ��� and ¬(A^B)> ��� is not due
to context-independent factors.

�.�.� Post-hoc test II: replacing down by not up

Materials Post-hoc test II was designed to test whether the presence or absence of
explicit negation a�ects the result pattern of the main experiment. To this end, we
replaced the word down by not up in the target sentences that used it. We did not
replace down by not up in the �ller sentence.

Results For ¬A> ���, ¬B > ���, and ¬A _ ¬B > ���, we collected data from ���
non-repetitive participants who are native speakers of American English and rejected
��.��% of the responses.9 The remaining ��� responses are summarized in Table �

9In both Post-hoc tests II and III, a large proportion of data were rejected due to participants being
incorrect in answering the �ller item (��.��% for Post-hoc test II, and ��.��% for Post-hoc test III). This is

��

Participants now overwhelmingly judge (4) to be true, which shows that 
they are not inherently inclined to reject (4) based on its form.



Concern 2. 

✤ The argument relies on the simplifying assumption that down is 
synonymous with not up.

✤ We simply replaced the word down by not up in those target 
sentences that contained it and replicated the experiment.

✤ The pattern we found was not affected.

Table �: Results of Post-hoc test II. The last two lines are repeated from Table �.

Sentence Number True (%) False (%) Indet. (%)
¬A>��� �� �� ��.��% � �.��% � ��.��%
¬B>��� �� �� ��.��% � ��.��% � ��.��%

¬A _ ¬B>��� �� �� ��.��% �� ��.��% �� ��.��%
¬(A^B)>��� ��� �� ��.��% ��� ��.��% ��� ��.��%
¬(A^B)>�� ��� �� ��.��% �� ��.��% �� ��.��%

along with the results of ¬(A^B)>��� and ¬(A^B)>�� from the main experiment.
Table � shows that substituting not up for down did not change the pattern in the

observed results: di�erences across all�ve sentenceswere highly signi�cant (� �(�,N =
���) = ���.��,p < �.����). The results shown in Table � also fall naturally into
two blocks, as indicated by the dashed line. Sentences of the �rst block were all
judged true by a majority, and di�erences within the �rst block were not signi�cant
(� �(�,N = ���) = �.��,p = �.����). The di�erence between A_B > ��� in this
test and ¬(A^B) > ��� in the main experiment is still signi�cant: � �(�,N = ���) =
��.��,p < �.����. Therefore, we can exclude the presence or absence of the word not
as a potential confounding factor. This also con�rms our background assumption that
few participants, if any, would consider the possibility that a switch might be in an
intermediate position (that is, neither up nor down).

�.�.� Post-hoc test III: replacing was by were

Materials Post-hoc test III was designed to rule out the possibility that the choice of
auxiliary a�ected the truth value judgments we found in our main experiment. To this
end, we replaced the word was by were in the target sentences that used it (A> ���,
B>���, and A_B>���).

Results Wecollected data from ��� non-repetitive participantswho are native speak-
ers of American English and rejected ��.��% of the responses. The remaining ���
responses are summarized in Table �.

Overall, the results of Post-hoc test III yielded the same pattern as in the main
experiment. Each of the sentences in this test was judged true by most (> ��%) of the
participants. Moreover, the di�erence between A_B >��� in this test and ¬(A^B)>
��� in the main experiment is still signi�cant: � �(�,N = ���) = ��.��,p < �.����.

mysterious, and we only have a conjecture here: using not up instead of down and usingwere instead ofwas
degraded the naturalness of sentences and thusmade participants confused and their truth value judgments
less reliable. In a separate naturalness test, we used these two factors to construct four sentences-to-test
(If switch A was/were down/not up, the light would be o� ) and conducted a � by � ANOVA, which indeed
revealed that down-sentences (N = ��, Mean = �.��, SD = �.��) were rated signi�cantly more natural than
not-up-sentences (N = ��, Mean = �.��, SD = �.��) (F (�, ���) = ��.��, p < �.���), and was-sentences (N
= ��, Mean = �.��, SD = �.��) were also rated more natural than were-sentences (N = ��, Mean = �.��,
SD = �.��) numerically, though this di�erence was not signi�cant (F (�, ���) = �.��, p = �.��).

��



Concern 3 

✤ Could participants have mis-read A and B are not both up as A 
and B are both not up, i.e., both are down?

✤ This would explain why (4) is not judged true.

✤ But then, they would read (5) as “if A and B were both down, the 
light would be on”, which is true by the design of the circuit.  

(5) If switch A and switch B were not both up, the light would be on. 

✤ By contrast, most people judged (5) as false or indeterminate, 
indicating that they did not misread “not both up” as “both down” 
 



Concern 4 

✤ The argument relies on the fact that (3ant) and (4ant) have the 
same truth-conditions.

(3ant) Switch A or switch B is down.
(4ant) Switch A and switch B are not both up.

✤ What if (3ant) actually receives an exclusive interpretation, 
i.e., it is true only if exactly one switch is down? 

✤ We presented participants with the following situation, and asked 
them to judge (3ant) and (4ant) as true, false, or indeterminate. 

Figure �: Pretest I. Switch A and B are both down, and the light is on.

For the truth value judgment task,we paid each participant $�.��. For the natural-
ness judgment task,we paid each participant $�.��. We used participants’ responses to
demographic questions and �ller sentences to �lter data: responses from those who
did not self-identify as native speakers of American English or who failed to judge the
�ller sentence correctly were ruled out from further analyses. If someone took part in
our study more than once, only their �rst response was included in data analysis. In
all tests, incorrect responses to �ller items accounted for the vast majority of rejected
data.

All our experimental materials, raw data, scripts for data processing and analysis,
as well as a detailed summary of results are available in the supplementary material
of this paper.

�.� Two pretests
�.�.� Pretest I

Materials The goal of Pretest I was to con�rm thatA_B and ¬(A^B) have identical
truth conditions. Since these sentences are both undoubtedly true when exactly one
of the two switches is down, and false when both switches are up, we only elicited
truth value judgments of these sentences in a scenario where both switches are down.

To this end, we used the pictorial context in Figure � and asked participants to
provide truth value judgments for A_B and ¬(A^B). We also included the sentence
Switch A is up as a �ller item, and we discarded data from participants who failed to
judge it false in this context.

Results Wecollected data from ��� non-repetitive participantswho are native speak-
ers of American English and rejected ��.��% of the responses. As shown in Table �,
each sentence was judged true by over ��% of participants. As expected, the results
for both sentences did not di�er signi�cantly (� �(�,N = ���) = �.��, p = �.��). We
conclude that A_B and ¬(A^B) are indeed truth-conditionally equivalent.

�



✤ In the unembedded case, no more than 16% of the participants 
interpreted the disjunction “A or B down” exclusively. 

✤ This makes it unlikely that a majority of participants interpreted 
the same disjunction exclusively in the embedded case. 

Figure �: Pretest I. Switch A and B are both down, and the light is on.

For the truth value judgment task,we paid each participant $�.��. For the natural-
ness judgment task,we paid each participant $�.��. We used participants’ responses to
demographic questions and �ller sentences to �lter data: responses from those who
did not self-identify as native speakers of American English or who failed to judge the
�ller sentence correctly were ruled out from further analyses. If someone took part in
our study more than once, only their �rst response was included in data analysis. In
all tests, incorrect responses to �ller items accounted for the vast majority of rejected
data.

All our experimental materials, raw data, scripts for data processing and analysis,
as well as a detailed summary of results are available in the supplementary material
of this paper.

�.� Two pretests
�.�.� Pretest I

Materials The goal of Pretest I was to con�rm thatA_B and ¬(A^B) have identical
truth conditions. Since these sentences are both undoubtedly true when exactly one
of the two switches is down, and false when both switches are up, we only elicited
truth value judgments of these sentences in a scenario where both switches are down.

To this end, we used the pictorial context in Figure � and asked participants to
provide truth value judgments for A_B and ¬(A^B). We also included the sentence
Switch A is up as a �ller item, and we discarded data from participants who failed to
judge it false in this context.

Results Wecollected data from ��� non-repetitive participantswho are native speak-
ers of American English and rejected ��.��% of the responses. As shown in Table �,
each sentence was judged true by over ��% of participants. As expected, the results
for both sentences did not di�er signi�cantly (� �(�,N = ���) = �.��, p = �.��). We
conclude that A_B and ¬(A^B) are indeed truth-conditionally equivalent.

�

Table �: Results of Pretest I

Sentence Number True (%) False (%) Indeterminate (%)
A_B ��� ��� ��.��% �� ��.��% � �.��%

¬(A^B) ��� ��� ��.��% �� �.��% � �.��%

Table �: Results of Pretest II

Sentence Label Number Mean rating Standard deviation
A_B>��� A_B>��� �� �.�� �.��
¬(A^B)>��� ¬(A^B)>��� �� �.�� �.��

�.�.� Pretest II

Materials We assume that counterfactual sentences with simple antecedents (e.g.,
if switch A was down, the light would be o� ) are natural. Here in Pretest II, we aimed
to verify that the two counterfactual sentences with complex antecedents, A_B>���
and ¬(A^B)>���, sound equally natural to native speakers. We used the sentence If
I were in the hallway, I would turn the light o� as the �ller item, and we excluded data
from participants who judged the �ller lower than � on a �-point scale.

Results As shown in Table �, both sentences were judged acceptable at comparable
levels: the t-test comparing the scores of these two sentences showed no signi�cant
di�erence (p = �.��). Thus, any potential di�erences between the truth value judg-
ments of these two sentences are unlikely to be attributable to one of the sentences
being less natural than the other.

�.� Main experiment
In our main experiment, we presented the context described in the introduction, and
we asked participants to give truth value judgments for one of the �ve counterfactual
sentences in (�).

Materials Our context consisted of the descriptive text at the outset of the paper,
repeated below, and of Figure �, repeated here as Figure �.7

(�) Imagine a long hallway with a light in the middle and with two
switches, one at each end. One switch is called switch A and the

7The two-switches scenariowas originally introduced by Lifschitz (����) in the context of causal reason-
ing. Within the literature on counterfactuals, it was �rst discussed in Schulz (����), as a counterexample to
the theory in Veltman (����). That discussion is not directly related to our main concerns here. The speci�c
text in (�) is our own, and to the best of our knowledge, our paper is the �rst to discuss the two-switches
scenario in connection with complex antecedents.

��



✤ Having excluded these confounds, we take it that the difference in 
responses tracks an actual difference in truth-values. 

✤ To account for this difference, we need a semantics that assigns 
different meanings (but identical truth-conditions) to (A) and (B) 

(A) Switch A or switch B is down
(B)  Switch A and switch B are not both up 

✤ Notice that, since “down” can safely be replaced by “both up”, 
this means that our semantics must break de Morgan’s law:

¬A∧¬B ≠ ¬(A∧B)
✤ Inquisitive semantics is capable of making this distinction:

Figure �: Pretest I. Switch A and B are both down, and the light is on.

For the truth value judgment task,we paid each participant $�.��. For the natural-
ness judgment task,we paid each participant $�.��. We used participants’ responses to
demographic questions and �ller sentences to �lter data: responses from those who
did not self-identify as native speakers of American English or who failed to judge the
�ller sentence correctly were ruled out from further analyses. If someone took part in
our study more than once, only their �rst response was included in data analysis. In
all tests, incorrect responses to �ller items accounted for the vast majority of rejected
data.

All our experimental materials, raw data, scripts for data processing and analysis,
as well as a detailed summary of results are available in the supplementary material
of this paper.

�.� Two pretests
�.�.� Pretest I

Materials The goal of Pretest I was to con�rm thatA_B and ¬(A^B) have identical
truth conditions. Since these sentences are both undoubtedly true when exactly one
of the two switches is down, and false when both switches are up, we only elicited
truth value judgments of these sentences in a scenario where both switches are down.

To this end, we used the pictorial context in Figure � and asked participants to
provide truth value judgments for A_B and ¬(A^B). We also included the sentence
Switch A is up as a �ller item, and we discarded data from participants who failed to
judge it false in this context.

Results Wecollected data from ��� non-repetitive participantswho are native speak-
ers of American English and rejected ��.��% of the responses. As shown in Table �,
each sentence was judged true by over ��% of participants. As expected, the results
for both sentences did not di�er signi�cantly (� �(�,N = ���) = �.��, p = �.��). We
conclude that A_B and ¬(A^B) are indeed truth-conditionally equivalent.

�
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(a) A
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(b) B

"" "#

#" ##

(c) A _ B

"" "#

#" ##

(d) A ^ B

"" "#

#" ##

(e) ¬[A ^ B]

Figure �: Inquisitive meanings of some simple sentences. "" represents a world where
both switches are up, "# a world where A is up but B is down, etc. To avoid clutter,
only alternatives are depicted.

assume. Hence, we conclude that the interpretation of counterfactuals with complex
antecedents challenges the minimal change requirement.

� Breaking deMorgan’s law in conditional antecedents

�.� Inquisitive semantics
The di�erence between A_B > ��� and ¬(A^B) > ��� �nds a natural explana-
tion once we move from a purely truth-conditional notion of meaning to the more
�ne-grained framework provided by inquisitive semantics (Ciardelli, Groenendijk &
Roelofsen ����). In this framework, the meaning of a sentence � is given not in terms
of truth conditions with respect to possible worlds, but in terms of support conditions
with respect to information states, where an information state is modeled as a subset
of the setW of possible worlds. The maximal information states supporting a sen-
tence � are called the alternatives for �, and the set of alternatives is denoted Alt(�).
A sentence is called inquisitive if it has two or more alternatives, and non-inquisitive
if it has only one. The set of worlds where� is true, denoted |�|, is de�ned as the union
of the alternatives for �. Thus, the inquisitive meaning of a sentence still determines
its truth conditions, but the converse is no longer the case: two sentences may very
well have the same truth conditions while being associated with di�erent sets of al-
ternatives. This is the case for our counterfactual antecedentsA_B and ¬(Â B). To see
why, we need to consider how basic clauses are interpreted in inquisitive semantics,
and how disjunction, conjunction, and negation operate in this framework.

First, consider the basic clause switch A is down, which we abbreviate as A. As
shown in (�a), this is supported by an information state s in case it follows from the
information available in s that switch A is down, that is, in case A is down at each
world in s . This in turn means that this clause has a unique alternative, consisting of
all those worlds where it is true, as shown in (�b). The same goes for the basic clauses
switch B is down, switch A is up, and switch B is up, abbreviated here as B, A, and B.
This is illustrated in Figure �.

(�) a. s |= A i� s ✓ {w 2W | switch A is down inw} i� s ✓ |A|
b. Alt(A) = {{w 2W | switch A is down inw}} = {|A|}

��



✤ What remains to be explained is how this non-truth-conditional 
difference between the antecedents results in a truth-conditional 
difference at the level of the counterfactuals.  

✤ We adopt Alonso-Ovalle’s idea: when an antecedent has multiple 
alternatives, each is processed as a separate assumption.

✤ This means that (3) is interpreted as the conjunction of (1) and (2), 
(in accordance with SDA) and differently from (4). 

Figure �: Pretest I. Switch A and B are both down, and the light is on.

For the truth value judgment task,we paid each participant $�.��. For the natural-
ness judgment task,we paid each participant $�.��. We used participants’ responses to
demographic questions and �ller sentences to �lter data: responses from those who
did not self-identify as native speakers of American English or who failed to judge the
�ller sentence correctly were ruled out from further analyses. If someone took part in
our study more than once, only their �rst response was included in data analysis. In
all tests, incorrect responses to �ller items accounted for the vast majority of rejected
data.

All our experimental materials, raw data, scripts for data processing and analysis,
as well as a detailed summary of results are available in the supplementary material
of this paper.

�.� Two pretests
�.�.� Pretest I

Materials The goal of Pretest I was to con�rm thatA_B and ¬(A^B) have identical
truth conditions. Since these sentences are both undoubtedly true when exactly one
of the two switches is down, and false when both switches are up, we only elicited
truth value judgments of these sentences in a scenario where both switches are down.

To this end, we used the pictorial context in Figure � and asked participants to
provide truth value judgments for A_B and ¬(A^B). We also included the sentence
Switch A is up as a �ller item, and we discarded data from participants who failed to
judge it false in this context.

Results Wecollected data from ��� non-repetitive participantswho are native speak-
ers of American English and rejected ��.��% of the responses. As shown in Table �,
each sentence was judged true by over ��% of participants. As expected, the results
for both sentences did not di�er signi�cantly (� �(�,N = ���) = �.��, p = �.��). We
conclude that A_B and ¬(A^B) are indeed truth-conditionally equivalent.

�

(1) If switch A was down, the light would be off.
(2) If switch B was down, the light would be off.
(3) If switch A or switch B was down, the light would be off.
(4) If switch A and switch B were not both up, the light would be off



Table �: Results of the main experiment

Sentence Number True (%) False (%) Indet. (%)
A>��� ��� ��� ��.��% � �.��% �� ��.��%
B>��� ��� ��� ��.��% � �.��% �� ��.��%

A_B>��� ��� ��� ��.��% �� �.��% �� ��.��%
¬(A^B)>��� ��� �� ��.��% ��� ��.��% ��� ��.��%
¬(A^B)>�� ��� �� ��.��% �� ��.��% �� ��.��%

���.��,p < �.����. Di�erences within each block were not signi�cant (�rst block:
� �(�,N = ���) = �.��,p = �.����; second block: � �(�,N = ���) = �.��,p = �.����).

Crucially, our results show that A_B > ��� and ¬(A^B) > ��� were judged
di�erently, indicating that these two counterfactuals have di�erent truth conditions.
Moreover, ¬(A^B)>���was judged false by most participants, whileA>��� and B>
���were judged true, contrary to the predictions of the minimal change requirement.

�.� Three post-hoc tests
The �ndings of our main experiment suggest that the clausesA_B and¬(Â B) di�er in
meaning, contradicting the view that meaning can be equated with truth conditions.
Moreover, they suggest that in our context, A > ��� and B > ��� are true, while
¬(A^B)>��� is false, contrary to the predictions of the minimal change requirement.

To solidify these conclusions, we ran three post-hoc tests that rule out some po-
tential alternative explanations for the drop in ‘true’ judgments from the �rst three
sentences, A>���, B>��� and A_B>���, to the fourth, ¬(A^B)>���.

�.�.� Post-hoc test I: the light is on only if both switches are up

Materials Post-hoc test I aimed to test whether the judgments reported in our main
experiment might be due to context-independent factors such as di�erences in com-
plexity or processing load. To this end, we replaced the pictorial context by the one
shown in Figure �, in which the light is on only if both switches are up, and we re-
placed the third sentence in our descriptive text by the sentence in (�):

(�) As the following wiring diagram shows, the light is on whenever both switches
are up; otherwise, the light is o�.

If the judgments reported in ourmain experiment aremainly due to context-independent
factors, we should observe exactly the same di�erence in this post-hoc test. Alter-
natively, if it indeed tracks actual di�erences in truth conditions, then in this new
context, we expect that the result pattern for the �ve counterfactual sentences might
change.

We used the �ller If switch A and switch B were both down, the light would be on,
and we rejected data from participants who failed to judge the �ller false.

��



✤ We have explained the surprising contrast between (3) and (4).

✤ We still have to account for why (1) and (2) are true but (4) is not.

✤ This turns out to be a difficult puzzle of its own!

✤ For now, let’s set this aside and focus on the following questions:
1. Given a theory of conditionals formulated in terms of  

truth-conditions (for instance minimal change semantics),  
how can we lift it to the setting of inquisitive semantics?

2. What do we stand to gain from such a lifting?

Figure �: Pretest I. Switch A and B are both down, and the light is on.

For the truth value judgment task,we paid each participant $�.��. For the natural-
ness judgment task,we paid each participant $�.��. We used participants’ responses to
demographic questions and �ller sentences to �lter data: responses from those who
did not self-identify as native speakers of American English or who failed to judge the
�ller sentence correctly were ruled out from further analyses. If someone took part in
our study more than once, only their �rst response was included in data analysis. In
all tests, incorrect responses to �ller items accounted for the vast majority of rejected
data.

All our experimental materials, raw data, scripts for data processing and analysis,
as well as a detailed summary of results are available in the supplementary material
of this paper.

�.� Two pretests
�.�.� Pretest I

Materials The goal of Pretest I was to con�rm thatA_B and ¬(A^B) have identical
truth conditions. Since these sentences are both undoubtedly true when exactly one
of the two switches is down, and false when both switches are up, we only elicited
truth value judgments of these sentences in a scenario where both switches are down.

To this end, we used the pictorial context in Figure � and asked participants to
provide truth value judgments for A_B and ¬(A^B). We also included the sentence
Switch A is up as a �ller item, and we discarded data from participants who failed to
judge it false in this context.

Results Wecollected data from ��� non-repetitive participantswho are native speak-
ers of American English and rejected ��.��% of the responses. As shown in Table �,
each sentence was judged true by over ��% of participants. As expected, the results
for both sentences did not di�er signi�cantly (� �(�,N = ���) = �.��, p = �.��). We
conclude that A_B and ¬(A^B) are indeed truth-conditionally equivalent.

�



Part III 
 

Lifting conditionals  
to inquisitive semantics



Introduction

In the truth-conditional setting, many accounts of conditionals, 
both indicative and counterfactual, have been developed, e.g.

✤ strict                                                     (e.g.,  Warmbrōd 81)

✤ variably strict                                 (e.g., Stalnaker 68, Lewis 73)

✤ premise semantics                                        (e.g., Kratzer 81)

✤ causal accounts                (e.g., Pearl 00,  Schulz 11,  Kaufmann 13)



Introduction

✤ We will see how any such account can be  
lifted to the setting of inquisitive semantics.

✤ The lifting comes with three benefits:

A. better predictions for disjunctive antecedents; 
If they play Bach or Händel, Alice will go.

B. allows us to interpret unconditionals; 
Whether or not they play Bach, Alice will go.

C. allows us to interpret conditional questions. 
If they play Bach, will Alice go? 



Unconditionals

Whether or not they play Bach  
Whether they play Bach or Händel         Alice will go.
Whatever music they play 

Unconditionals are tightly related to conditionals.
E.g., the first sentence above can be paraphrased as:

Alice will go if they play Bach, and also if don’t play Bach.

✤ The “antecedents” of unconditionals are interrogatives (Rawlins 08)  

✤ Notice the similarity: interrogative antecedents, like disjunctive 
antecedents, seem to provide multiple assumptions.



Conditional questions

If they play Bach, will Alice go? 
If they played Bach, would Alice go?

While the literature on conditionals has focused on statements, the 
class of conditional sentences includes also conditional questions, e.g.:

A truth-conditional account cannot be fed an interrogative consequent.
 
By contrast, the lifted account interprets in a uniform way both 
conditional statements and conditional questions.



Language:   𝜑  ::=  p  |  𝜑∧𝜑  |  𝜑∨𝜑  |  ¬𝜑  |  𝜑>𝜑

Models:   M = (W, V,⇒), where
✤ W is a set of possible worlds;
✤  V  is a valuation function for atoms; 
✤ ⇒ is a binary operation on propositions — our base account.

a
b a⇒b

The propositional system IPL>



Semantics in given in terms of support at an information state, 
where an information state is a set of possible worlds.

s ⊨ p  ⟺  V(p,w)=1 for all w∈s
s ⊨ 𝜑∧𝜓  ⟺  s ⊨ 𝜑 and s ⊨ 𝜓

s ⊨ 𝜑∨𝜓  ⟺  s ⊨ 𝜑 or s ⊨ 𝜓
s ⊨ ¬𝜑 ⟺ for no consist. t⊆s:  t ⊨ 𝜑

p q ¬p p∧q p∨q

Propositional system IPL>

The truth-set of 𝜑, denoted |𝜑|, is the union of the alternatives.



We will also make use of two defined operators.

!𝜑 := ¬¬𝜑 ?𝜑 := 𝜑∨¬𝜑

pp∨q ?p

Propositional system IPL>

!(p∨q)

! ?



The conditional operator is interpreted by the following clause:

s ⊨ 𝜑>𝜓  ⟺  ∀a ∈ ALT(𝜑)  ∃b ∈ ALT(𝜓)  such that  s ⊆ a⇒b

Propositional system IPL>



Translating sentences to IPL>

✤ basic clauses   ⤳  p, q, r

✤ if-conditionals  ⤳  >

✤ unconditionals ⤳  > 

✤ not,  and,  or  ⤳  ¬,  ∧,  ∨

✤ polar interrogatives  ⤳  ?  

✤ declarative main clauses  ⤳  !
[omitted for legibility when vacuous]

Translation sketch:(to be refined later for presuppositions)



Translating sentences to IPL>

Ciardelli

iv. the polar interrogative construction is rendered by the sequence ‘?!’.

Below, we display the translations of a number of conditional English sentences,
where p translates the clause they play Bach, q translates they play Handel, and r
translates Alice goes. In the following, we assume that p,q, and r are independent
from one another in our model, that is, we assume that no necessary relations hold
between them. For convenience, we drop the operator ‘!’ from our translations
whenever it is semantically vacuous: thus, for instance, (5a) should be translated as
p > !r according to our rules, but we simplify the translation to p > r.10

(5) a. If they play Bach, Alice will go. p > r
b. If they play Bach or Handel, Alice will go. p_q > r
c. Whether they play Bach or not, Alice will go. ?p > r
d. Whether they play Bach or Handel, Alice will go. p_q > r
e. If they play Bach, will Alice go? p > ?r
f. If Alice goes, will they play Bach or Handel? r > p_q

4 Predictions

Let us now use sentences in (5) to illustrate the predictions that our lifted account of
conditionals makes. First, consider a plain conditional statement like (5a). Given
that alt(p) = {|p|} and alt(r) = {|r|}, we have:

s |= p > r () 8a 2 {|p|} 9b 2 {|r|} such that s ✓ a ) b
() s ✓ |p|) |r|

This means that the unique maximal supporting state for (5a), the unique alternative,
is precisely the proposition |p|) |r|. In symbols, we have alt(p > r) = {|p|) |r|}.
Thus, (5a) is non-inquisitive; it is associated with a unique proposition, which is
precisely the proposition that our base account delivers when it is applied to the
propositions associated with the antecedent and with the consequent. This illustrates
a more general fact: as long as our antecedent and consequent are non-inquisitive,
our lifted account coincides with the given base account. It is only on inquisitive
clauses that our inquisitive lifting makes a real difference.

As a first case of interaction between conditionals and inquisitiveness, con-
sider (5b), translated as p_q > r. Now, the consequent is non-inquisitive, but the

10 The translation given here will be refined in Section 5 to take into account the presuppositions
connected with unconditional sentences.
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(1)  If they play Bach, Alice will go.      ⤳     p>r

Basic conditionals are interpreted just as in the base account.
This extends to all conditionals which involve no inquisitiveness.

Alt(p>r) = { |p|⇒|r| }

s ⊨ p>r  ⟺  s ⊆ |p|⇒|r|

Predictions 1:  basic conditional statements

Alt(p) = {|p|}                      Alt(r) = {|r|}



(2)  If they play Bach or Handel, Alice will go.     ⤳    p∨q > r

Alt(p∨q > r) = { |(p>r)∧(q>r)| }

s ⊨ p∨q > r  ⟺  s ⊆ |p|⇒|r|  and  s ⊆ |q|⇒|r|
⟺  s ⊆ |(p>r)∧(q>r)| 

✤ Disjunctive antecedents provide multiple assumptions.
✤ (2) is interpreted in accordance with SDA.

Predictions 2:  disjunctive antecedents

Alt(p∨q) = {|p|,|q|}               Alt(r) = {|r|}



(3)  Whether or not they play Bach, Alice will go.     ⤳    ?p > r

Alt(p > ?r) = { |(p>r)∧(¬p>r)| }

s ⊨ ?p > r    ⟺   s ⊆ |p|⇒|r|  and  s ⊆ |¬p|⇒|r|
 ⟺   s ⊆ |(p>r)∧(¬p>r)|

Interrogative antecedents provide multiple assumptions too.
We predict the analogue of SDA for unconditionals.

Predictions 3:  unconditionals

Alt(?p) = {|p|,|¬p|}               Alt(r) = {|r|}



(4)  If they play Bach, will Alice go?      ⤳     p > ?r

Alt(p > ?q) = { |p>q| , |p>¬q| }

s ⊨ p > ?r ⟺  s ⊆ |p|⇒|r|  or  s ⊆ |p|⇒|¬r|
⟺  s ⊆ |p>r|  or  s ⊆ |p>¬r|

Thus, (4) is inquisitive, and can be resolved by establishing either :
A. If Alice invites Charlie, he will go.
B. If Alice invites Charlie, he won’t go.

Predictions 4:  conditional questions

Alt(p) = {|p|}                     Alt(?r) = {|r|,|¬r|}



Predictions:  summing up

The lifted account: 

✤ coincides with the base account on “plain” conditionals;

✤ improves on it on conditionals with disjunctive antecedents;

✤ extends it to unconditionals and conditional questions.



Conditionals and unconditionals

We have accounted for the similarity between these sentences.
 
Both sentences are true in case:

✤ Alice will go if they play Bach;

✤ Alice will go if they play Handel.
 
But how are these sentences different? 

(5)  If they play Bach or Handel, Alice will go.              ⤳   p∨q > r
(6)  Whether they play Bach or Handel, Alice will go.    ⤳   p∨q > r



Conditionals and unconditionals

Idea:  they differ as (6) presupposes that they will play Bach or Handel.

(5)  If they play Bach or Handel, Alice will go.              ⤳   p∨q > r
(6)  Whether they play Bach or Handel, Alice will go.    ⤳   p∨q > r

“Although intuitively the difference between conditionals and 
unconditionals seems to be striking […], it lies only in the 
acceptability conditions of its utterance, not in [their] truth-
conditions”                                                      (Zaefferer, 1991)



Conditionals and unconditionals

In our approach we can derive this difference from two independently 
motivated assumptions. 

1. Interrogatives in general presuppose that one alternative obtains:      
Will they play Bach, or Handel?  ⤳  they will play Bach or Handel     (see, e.g., Belnap 66)

2. Conditionals inherit the presuppositions of their antecedent: 
If Bob’s sister is home, she will answer.  ⤳  Bob has a sister           (see, e.g., Karttunen 74)

(5)  If they play Bach or Handel, Alice will go.              ⤳   p∨q > r
(6)  Whether they play Bach or Handel, Alice will go.    ⤳   p∨q > r

Idea:  they differ as (6) presupposes that they will play Bach or Handel.



Language:   𝜑  ::=  p | 𝜑∧𝜑 | 𝜑∨𝜑 | ¬𝜑 | 𝜑>𝜑 | 𝜑⟨𝜑⟩

With each 𝜑 we associate a set 𝝅(𝜑) of presuppositions  
(details are unimportant for our purposes):

Support is then restricted to those states that admit the sentence.
An information state s admits 𝜑 if it supports all its presuppositions.

𝝅(p) = ∅
𝝅(𝜑⟨𝜓⟩) = 𝝅(𝜑) ∪ 𝝅(𝜓) ∪ {𝜓}

𝝅(¬𝜑) = 𝝅(𝜑)  

𝝅(𝜑∧𝜓) = 𝝅(𝜑) ∪ {𝜑→𝜒 | 𝜒 ∈ 𝝅(𝜓)}

𝝅(𝜑∨𝜓) = 𝝅(𝜑) ∪ {¬𝜑→𝜒 | 𝜒 ∈ 𝝅(𝜓)} 

𝝅(𝜑>𝜓) = 𝝅(𝜑) ∪ {𝜑>𝜒 | 𝜒 ∈ 𝝅(𝜓)}
where 𝜑→𝜒 abbreviates ¬𝜑∨𝜒

Adding presuppositions



Conditionals and unconditionals

They play Bach or Handel  ⤳  p∨q
Whether they play Bach or Handel  ⤳  (p∨q)⟨!(p∨q)⟩

p∨q (p∨q)⟨!(p∨q)⟩

(5)  If they play Bach or Handel, Alice will go.   ⤳   p∨q > r
no presupposition

(6)  Whether they play Bach or Handel, Alice will go.   ⤳   (p∨q)⟨!(p∨q)⟩ > r
presupposes !(p∨q)



Conditionals and unconditionals

“If the antecedent of a conditional proposition exhausts the […] 
background […], then it is an unconditional, if not it is a regular 
conditional. In each case it should be encoded accordingly […]”

Zaefferer (1991) goes on to say something very interesting:

We can read this as postulating the following pragmatic rule:

Zaefferer’s rule
Do the alternatives for the antecedent cover the context set?

✤ Yes: use an unconditional
✤ No: use an if-conditional



Conditionals and unconditionals

Lifting conditionals to inquisitive semantics

different presuppositions: p(p_q > r) = /0, while p((p_q)!(p_q) > r) = {!(p_q)}.
Notice that the presupposition !(p_q) is precisely the translation of (12):

(12) They will play either Bach or Handel.

Thus, our revised account reflects both the similarity and the difference between
the if -conditional (11a) and the unconditional (11b): the two are true in the same
circumstances, but (11b), unlike (11a), presupposes that one of the alternatives for
the antecedent obtains. This converges with the conclusion of Zaefferer (1991):

Although intuitively the difference between conditionals and uncon-
ditionals seems to be striking [. . . ], it lies only in the acceptability
conditions of its utterance, not in [. . . ] truth-conditions [. . . ]

5.3 Division of labor between if -conditionals and unconditionals

Zaefferer also notes that there is a certain division of labor between an unconditional
and the corresponding regular conditional, i.e., a regular conditional having the same
alternatives for the antecedent. Depending on whether or not these alternatives cover
the context set of the conversation, one or the other of these forms should be used.

So the rule is: if the antecedent of a c[onditional] proposition exhausts
the [. . . ] background at the current state of the discourse, then it is an
unconditional, if not it is a regular conditional. In each case it should
be encoded accordingly, if the language allows for distinct encoding.
(Zaefferer 1991: p. 233)

We can read this passage as postulating the following pragmatic rule for choosing
whether to use an regular conditional form or a competing unconditional form.

(13) Zaefferer’s rule:

if the alternatives for the antecedent cover the context set of the discourse,
use the unconditional form; otherwise, use the regular conditional form.

The existence of such a rule is supported by examples such as (14) and (15). In the
case of (14), the alternatives for the antecedent cover the context set, and the regular
conditional form sounds odd. In the case of (15), taken from Zaefferer (1991), the
first sentence in the discourse indicates that the alternatives for the antecedent of the
second sentence do not cover the context set, and the unconditional form is odd.

(14) a. Whether the baby is a boy or a girl, they will be a happy family.
b. ??If the baby is a boy or a girl, they will be a happy family.
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Examples

Ciardelli

(15) a. If you take the plane to Antwerp, the trip will take 3 hours; if you take
the car or go by train, it will take ten hours.

b. ??If you take the plane to Antwerp, the trip will take 3 hours; whether
you take the car or go by train, it will take ten hours.

In this section, we show that this specific rule can be explained based on general prag-
matic principles in terms of the semantic difference existing between if -conditionals
and unconditionals. For the sake of concreteness, we will consider the choice
between two particular sentences, the conditional (9a) and the unconditional (9b).

We need to explain the following requirements for a speaker S in a context c.12

i. if it is not established in c that they will play either Bach or Handel, S is
required to choose (9a) over (9b);

ii. if it is established in c that they will play either Bach or Handel, S is required
to choose (9b) over (9a).

Requirement (i) can be explained in terms of a general ban against uttering sentences
whose presuppositions are not supported by the discourse context. In our setting,
this can be formulated as follows.

(16) Satisfy presupposition (after Karttunen 1974)
Only utter a sentence j in a context c provided c |= c for all c 2 p(j).13

Now, the unconditional (9b) is associated with a presupposition that they will play
either Bach or Handel. If this is not established in the context c, then c does not
support all the presuppositions of (9b). Therefore, an utterance of (9b) would violate
satisfy presupposition. This makes (9b) infelicitous in the given context, which
explains why the speaker is required to use (9a) instead.

Requirement (ii) can be explained based on a general principle that requires
speakers to choose sentences that presuppose more over contextually equivalent
sentences that presuppose less. Let us say that j and y are equivalent in a context c,
notation j ⌘c y , in case they are supported by the same subsets of c: j ⌘c y ()

12 For simplicity, here we will identify the context c with the corresponding context set, i.e., the set of
worlds compatible with the common ground of the exchange. Thus, here c is an information state.
We say that something is established in c if it is true at every world in c.

13 As Karttunen himself remarked, this principle is too strong: speakers can felicitously utter sentences
that have presuppositions which are not supported by the context at the time of utterance, provided
these presuppositions can be accommodated easily and uncontroversially by the interlocutors upon
hearing the sentence (see Karttunen 1974; von Fintel 2008). Strictly, Zaefferer’s rule would also have
to be modified to take accommodation into account: a speaker may felicitously use an unconditional
whose antecedent alternatives do not cover the context set, if the fact that one of these alternatives is
true can easily be accommodated. For simplicity, here we set aside the issue of accommodation.
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Can we explain this requirement from basic pragmatic principles given 
the semantic difference between unconditionals and if-conditionals?



Conditionals and unconditionals

Part II:  if the alternatives don’t cover the context set, use if-conditional.

Explanation:  

✤ Basic principle: satisfy presupposition (after Karttunen 74)  
Only utter a sentence in a context if its presuppositions are supported. 

✤ If the alternatives for the antecedent don’t cover the context set,  
the presupposition of the unconditional is not supported. 

✤ The unconditional is not assertable in this case: use the if-conditional.



Conditionals and unconditionals

Part I:  if the alternatives do cover the context set, use an unconditional.

Explanation:  

✤ Basic principle: maximize presupposition (after Heim 91)  
If two forms are in competition with each other and equivalent  
in the context, use the one with stronger presupposition if possible.

# John broke all his legs.
   John broke both his legs. 

# John visited an Eiffel Tower.
   John visited the Eiffel Tower.
 



Conditionals and unconditionals

Part I:  if the alternatives do cover the context set, use an unconditional.

Explanation:  

✤ An unconditional and the corresponding conditional are equivalent  
in any context, but the unconditional has an extra presupposition. 

✤ If the alternatives for the antecedent do cover the context set,  
the presupposition of the unconditional is supported. 

✤ By maximize presupposition, the unconditional should be used.



Conditionals and unconditionals

This also accounts for the oddness of (7):

(7)  ???  If they play Bach or not,  Alice will go. 

✤ The alternatives for the antecedent cover the whole logical space. 
✤ Thus, they cover any particular conversational context.
✤ In any context, a speaker is required to use (8) rather than (7):

(8)  Whether they play Bach or not,  Alice will go. 

✤ This makes (7) infelicitous in any context.



Conclusions

✤ By moving beyond truth-conditional semantics we obtain a  
more general view on conditional constructions, which:
✤ solves the traditional problem of disjunctive antecedents;
✤ encompasses unconditionals and conditional questions.

✤ Observation: all these constructions involve multiple alternatives.

✤ Proposal: conditionals interact with alternatives by a ∀∃ pattern:  
 

s ⊨ 𝜑>𝜓 ⟺ ∀a ∈ ALT(𝜑) ∃b ∈ ALT(𝜓) such that s ⊆ a⇒b

✤ Many features of the semantics of conditional expressions depend  
only on this pattern, not on the specific base account.


