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Abstract. In natural language, modals are not implicative. However,
when the modality is combined with the perfective, it shows an implicative (or factive) behavior. This phenomenon is called ‘actuality entailment’. We show that actuality
entailments arise with goal-oriented
Texte
modality only and endorse Belnap’s view of that goal-oriented modals
use historical accessibility with a fixed past and an open future. This
modal-theoretic assumption allows us to spell out the precise modaltemporal configuration in which the actuality entailment arises and our
predictions are borne out by the data, cross-linguistically. We also show
that, when any assumption about the identity of worlds at branching
point is leveled - which appears to be the case with generic deontic and
opportunity modals -, the actuality entailments disappear. We also predict that the entailment disappears with prospectivity. Finally, we argue
that modal sentences giving rise to actuality entailments are informative,
insofar as the contribution of the modality survives as a presupposition
that the modal base is non-homogeneous.
Key-words: Modality · Presupposition · Actuality Entailments · Goal;
Intentionality · Implicative Verbs.
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Introduction

Modals in natural language are not implicative.1 This is observed for existential
(e.g ‘might’) and universal (e.g ‘must’) modals, both epistemic ((1-b), (1-d)) and
deontic ((1-a), (1-c)).
(1)

1

a.
b.
c.
d.

He is allowed to go to school. 6→ He goes to school.
He might be sick. 6→ He is sick.
He must go to school. 6→ He goes to school.
It must be raining. 6→ It rains.
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PSL. This paper was written during my stay at the University of Chicago 2014-2016.
We also gratefully thank the CNRS-SMI 2015.
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However, as observed by [4], in some modal-temporal combinations the modality is implicative. In the specific context of the study of modality in interaction
with time this phenomenon has been called actuality entailment [4] and maintain
here this terminology.
Actuality entailments were immediately observed as arising when the modal
is in the perfective. Bhatt’s observation has been replicated across a variety of
languages (see, e.g. for French, [20], [32], [23]; for Italian, [31]; for Greek [18]
a.o).2 In French, the language studied in this paper, the actuality entailment
arises with the passé composé.
(2)

Jean a pu
prendre le train, #mais il ne l’a
pas pris.
John has can.pp take
the train, #but he not that-has
taken.
Intended: ‘John managed to move the table, #but he did not do it.’3

The imparfait cancels the actuality entailment in French (a contrario, see
[18], [9]).
(3)

John pouvait prendre le train, mais il ne l’a
pas pris.
John can.impf take
the train, but he not that-has
taken.
‘John could have taken the train, but he did not take it.’

Bhatt (ibid.) proposes that the modal is ambiguous and that in addition to
a non-implicative can 1 , there is an implicative can 2 that behaves just like the
implicative manage to. Bhatt also argues that the imperfective conveys generic
information, which prevents the actuality entailment from arising. [32] observe
that imperfectivity cannot cancel the implication with implicative verbs like
‘arriver à’ (manage to) and thus that the modality cannot be implicative to
begin with.
With the aim to provide a unified theory for modals, theoreticians have built
on the assumption that modals in natural language are non-implicative. The
debate has been very active since [4] and, most prominently, [20], and various
proposals have sought to maintain the non-implicativity of the modals.4
The major challenge faced by any theory of actuality entailments is distinguishing between modal statements giving rise to the entailment ((4-a) and
(4-b)) and non-modal statements (4-c). In this paper, we focus on existential
modals, since the entailment of actuality is unexpected under any approach of
possibility modals.
(4)

2

3
4

a.

Jean a pu
prendre le train.
John has can.pp take
the train.
‘John managed to take the train.

Several authors do not subscribe to an aspectual analysis, though, and some of them
argue that aspect does not play a role at all (see e.g., [18]).
In the glosses pp is for ‘past participle’, and impf for ‘imperfective’.
For a discussion of available accounts, see a draft version of this paper at http:
//ling.auf.net/lingbuzz/002634.
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b.

c.

3

Jean a dû
prendre le train.
John has must.pp take
the train.
‘John had to take the train (and he took it).
Jean a pris le train.
John has taken the train.
‘John took the train.’

All existing approaches ([20], [32], [23]) derive the entailment via complex
calculi, begging the question of why the speaker would choose such a complex
interpretation to ultimately entail p, rather than asserting a non modal statement
to begin with.
Likewise, since ♦p is asymmetrically entailed by p, the question should be
posed of how the Gricean Maxim of Quality would be respected in the case where
the modal is implicative.
On the assumption that truth of modal statements is evaluated with respect
to a set of possible worlds, the modal base, we propose that the following axiom
(informally, for now), holds for all modals in natural language (see [13], [8], [31]
and [16])5 .
(5)

Non-Homogeneity Axiom of modals - [16]
Modal bases triggered by a modal are non-homogeneous, i.e. they contain
p and non-p worlds.

In order to disentangle modal from non-modal statements in the passé composé, we need to show how the non-homogeneity conditions of the modals is
fulfilled when the actuality entailment arises.
Our claim is that this condition survives as a presuppositions of those sentences in which the modal gives rise to the entailment.
The paper is structured as follows. We discuss new data in section 2, present
the analysis in section 3 and discuss remaining questions in section 4.

2

Goals and Expectations: New Facts

With [20] and [5], we observe that the actuality entailment arises with abilitative
(6), teleological (7) and non-generic6 deontic (8) modality in the passé composé.
(6)

Jean a pu
déplacer la table, #mais il ne l’a
pas
John has can.pp move
the table, #but he not that-has
déplacée.
move.pp.fem.
‘John managed to move the table, #but he did not move it.’

(7)

Jean a pu
prendre le train, #mais il ne l’a
pas pris.
John has can.pp take
the train, #but he not that-has
taken.

5
6

For more discussion on the notion of non-homogeneity, see also [14], [17].
For generic deontic modality and the distinction between generic and goal-oriented
deontic modality, see [31].
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‘John managed to take the train, #but he did not take it.’
(8)

Jean a pu
rentrer à la piscine
grâce au
nouveau
John has can.pp enter to the swimming-pool thanks to-the new
règlement, #mais il n’est pas rentré.
rules,
#but he not-is
enter.pp.masc.
‘John could enter (and did enter) to the swimming-pool thanks to the
new rules, #but he did not enter.’

Most importantly, common to the cases in which the entailment arises is the fact
that the entity denoted by the subject7 pursues a goal. None of the sentences
above can be continued by ‘but he did not want it.’ (note that ‘manage to’ does
not trigger this intentionality component). For space limitations, we observe this
generalization only for (6).
(9)

Jean a pu déplacer la table, #mais il ne voulait pas la déplacer.
John managed to move the table, but he did not want to move it.

Note also, that (10) is felicitous only if John has the intention of being liked (see
[28], [29]).
(10)

John a pu
plaı̂re.
John has can.pp be
liked.
‘John managed to being liked.’

This intentionality feature is absent from the meaning of the implicative ‘arriver à’ (‘manage to’). When we contrast past modals triggering the actuality
entailment with the implicative verb arriver à (‘manage to’), we see that there
is intentionality with the modal sentence but not with arriver à. The English
sentence ‘He managed to be dumped’ can be translated in two different ways
(11-a) and (11-b).
(11)

a.
b.

Jean est arrivé
à se faire quitter. (no intentionality)
Gianni is arrive.pp to refl make dump.
Jean a pu
se faire quitter. (intentionality)
Gianni has can.pp refl make dump.
‘He managed to be dumped’.

In (11-a), John plays the role of the victim who has been dumped by his girlfriend. In (11-b), his girlfriend is the victim, as the sentence conveys that John
had the goal of being dumped.
This leads us consider the abilitative, teleological and deontic modalities in
(6), (7) and (8), as instances of goal-oriented modality. Portner (2009) uses the
term ‘dynamic modality’ to subsume these three types of goal-oriented modals
and dedicates the term ‘goal-oriented modal’ for one subtype of dynamic modality. The term goal-oriented modality which we maintain here will help us recall
7

It can also be a contextually relevant entity, like the captain of a boat in ‘Le navire
a pu rentrer au port’ (The boat managed to enter into the harbor).
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that across the instances of goal-oriented modality, agents and entities have
goals.
Another key factor enhancing the emergence of the entailment (gone unnoticed in the literature – see [28] though) is that the modal giving rise to the
entailment can only be used only if the participants in the conversation expect
that the goal cannot be fulfilled. This expectation, as we now show, is a presupposition.
Consider the following scenario. As is well-known, Usain Bolt is the fastest
runner in the world, who can run 100 meters in 9.58 seconds.
(12)

Usain Bolt a pu
battre le record du
monde des 100
Usain Bolt has can.pp break the record of-the world of-the 100
mètres grâce à son entranement.
meters thanks to his training.
‘Usain bolt managed to break the 100-meter world record thanks to his
training.’

Breaking the world record is never granted, and the possibility that even Usain
Bolt does not break it is open at a time prior to the race. The sentence is
felicitous. Sentence (14), instead, is infelicitous in Context 1 and felicitous in
Context 2 described in (13).
(13)

a.
b.

(14)

Context 1 : Usain Bolt is in his best shape and at the climax of his
career.
Context 2 : Usain Bolt is recovering from a long cold and is far from
his highest standards.

(#)Usain Bolt a pu
courir 100 mètres en 15 secondes
Usain
Bolt has can.pp run 100 meters in 15 seconds
aujourd’hui.
today.
‘Usain Bolt managed to run 100 meters in 15 seconds today.’

Consider context (13-a), in which sentence (14) is infelicitous. Since Usain
Bolt can run 100 meters in 9.58 seconds, it is taken for granted that, in his best
shape, he can run 100 meters in fifteen seconds, and the possibility that he does
not run 100 meters in fifteen seconds was not even considered.
Sentence (14) is instead felicitous in context 2 (13-b), where Usain Bolt is
recovering from a very bad cold. In this context, running 100 meters in fifteen
seconds is not granted; the possibility of ¬p was expected to be realized.
The un-modalized sentence (15) is felicitous in both contexts (13-a) and
(13-b), instead. It does not require that ¬p was expected.
(15)

Usain Bolt a couru 100 mètres en 15 secondes.
Usain Bolt has run.pp 100 meters in 15 seconds.
‘Usain Bolt has run 100 meters in 15 seconds.’
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Importantly, such expectation triggered by past goal-oriented modals must be
part of the utterance context prior to utterance, and encodes what the participants take for granted (on this property of presuppositions, see e.g. [38], [40]),
as the ‘wait a minute’ test (designed to detect presuppositions – [11]) shows.
Consider the following scenario. My mother has to take the train to her home
in the south of the country. She generally goes there every weekend, and she
phones my husband or me to tell us that she has arrived. She generally phones
me on Saturday. My husband comes home and asks whether she has arrived (see
(16)).
(16)

Est-ce que ta mère est arrivée?
your mother is arrived?
‘Did your mother arrive?

If I reply (17), and my husband is not aware that it was not granted that my
mother would take the train, he would be entitled to ask (18).
(17)

Oui, elle a pu
prendre le train.
Yes, she has can.pp take
the train.
‘Yes, she managed to take the train.’

(18)

Attends, il y
avait
un problème?
Wait,
it there have.3sg.impf a problem?
‘Wait a minute, there was a problem?’

This shows that both participants must know that prior to the time at which p
is realized, there was a time t00 such that ¬p was expected to be realized. If this
presupposition is not met, the sentence is infelicitous.
The following family of sentences also reveals that we are dealing with a presuppositions. Again, (19)-(20)-(21) are felicitous only in contexts implying that
not running 100 meters in fifteen seconds is expected (Usain Bolt is recovering
from a cold – see Context 2 in (13-b)).
(19)

(#)Est-ce qu’ il a pu
courir 100 mètres en 15 secondes,
He has can.pp run 100 meters in 15 seconds,
aujourd’hui?
today?
‘Did he manage to run 100 meters in 15 seconds?’

(20)

(#)Il est possible qu’il
ait
pu
courir 100 mètres en 15
It
is possible that-he has.3sg.subj can.pp run 100 meters in 15
secondes.
seconds.
‘It is possible that he managed to run 100 meters in 15 seconds’.

(21)

(#)S’il a pu
courir 100 mètres en 15 secondes, alors il
If-he has can.pp run 100 meters in 15 seconds, then he
va
bient ôt se
remettre.
go.3sg.pres soon refl be-fine.

Actuality entailments: when the modality is in the presupposition
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‘If he managed to run 100 meters in 15 seconds, then he is going to be
fine soon.’
In view of these data, we can conclude that the modal contributes meaning
by introducing a meaning component conveying ‘expectation.’

3

Analysis

3.1

Representing Goal-Oriented Modality

[2] is the first to propose an analysis of goal-oriented modality within a branching
time framework [39].8 We endorse this model theoretical framework for goaloriented modality in French as well. As we show, this choice will allows us to
derive a variety of predictions, cross-linguistically.
The Modal-Temporal Skeleton Thomason’s world-time model uses W × T
frames. A branching structure is generated. Each branching point determines an
equivalence class of worlds with a unique past and present and an open future.
A three-place relation ' on T × W × W is defined such that (i) for all t ∈ T , 't
is an equivalence relation; (ii) for any w, w0 ∈ W and t, t0 ∈ T , if w0 't0 w and t
precedes t0 , then w0 't w (we use the symbols ≺ and  for temporal precedence
and succession, respectively). In words, w and w0 are historical alternatives at
least up to t0 and thus differ only, if at all, in what is future to t0 .
Figure 1 depicts two equivalence classes of worlds, determined at t1 and t2 .
(22)

a.
b.

w0 't1 w1 't1 w2 't1 w3 't1 w4 (historical alternatives at t1 ).
w0 't2 w2 't2 w3 (historical alternatives at t2 ).

t1

t2

w1
w2
w0
w3
w4

Fig. 1. Equivalence classes of worlds
8

See [8], [25], [30] for discussion of this framework in the linguistic literature.
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For any time t ∈ T , on can define the historical alternatives I as the set
of worlds that are identical to the actual world w0 at least up to and including
t.
(23)

I(w0 )(t) := {w | w 't w0 }

Figure 2 depicts the historical alternatives, determined at time t.
(24)

I(w0 )(t) = {w1 , w2 , w0 , w3 , w4 }

t

w1

w2
w0
w3
w4
Fig. 2. I(t)

3.2

Calculating the Asserted Meaning

Let us work through the compositional semantics of the sentence in (25).
(25)

John a pu [ prendre le train ]
John managed to take the train.

Following previous analysis, we treat the passé composé as a past. As repeatedly
observed, in fact, the actuality entailment arises with the simple past as well [31].
We use ACC for the accessibility relation function, which we further elaborate
later in the paper. (From now on, we call the proposition p (‘prendre le train’ in
(25)), the prejacent.)
We assume the decomposition that follows:
(26)

PAST(MOD(VP))

As standard, we are going to assume that s is the type for worlds, i the type of
times and t the type for truth values.
The meaning of the operators is in (27).
(27)

a.

MOD = λps→hi→ti λws λti ∃w0 [w0 ∈ ACC(w)(t) ∧ p(w0 )(t)]

Actuality entailments: when the modality is in the presupposition

b.
c.
(28)
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PAST = λps→hi→ti λws λti ∃t0 [t0 ≺ t ∧ p(w)(t0 )]
VP = λws λti p(w)(t)

Composition.
a. MOD(VP) = λws λts .∃w0 [w0 ∈ ACC(w)(t)∧[λws λti .p(w)(t)](w0 )(t)]
=
λws λti .∃w0 [w0 ∈ ACC(w)(t) ∧ p(w0 )(t)]
b. PAST(MOD(VP)) = λws λti .∃t0 [t0 ≺ t∧[λws λts .∃w0 [w0 ∈ ACC(w)(t)∧
p(w0 )(t)](w)(t0 )]] =
λws λti .∃t0 [t0 ≺ t ∧ ∃w0 [w0 ∈ ACC(w)(t0 ) ∧ p(w0 )(t0 )]]
c. t is fixed as tu and w is the world of evaluation
Truth conditions: ∃t0 [t0 ≺ tu ∧ ∃w0 [w0 ∈ ACC(w)(t0 ) ∧ p(w0 )(t0 )]]
Paraphrase: there is a past time at which there is a world accessible
from the world of evaluation, at which p is true (e.g. John takes the
train).

Past fixes both the time of evaluation of the modal and of the prejacent (in
absence of a tense that fixes the time of evaluation of the prejacent independently
of the time of evaluation of the modal, cf. infra). [19] refers to this phenomenon
by stating that the tense of the embedded proposition is anaphoric to the higher
tense. In other terms, the time of evaluation of the prejacent (the time at which
e.g. John takes the train) and the time of the evaluation of the modal (i.e. the
time at which the possibility of taking the train occurs) are the same. Note that
this is parallel to what happens with implicative verbs. For a sentence ‘John
managed to take the train’ the time at which John takes the train and the time
at which John manages to take the train, are the same.
Interpreting the sentence in a branching time framework allows us to explain
why the actuality entailment arises when the time t0 at which the quantificational
domain of the modal coincides with the time at which the prejacent is evaluated.
In such a past time there is just one world, the actual one. In this configuration
this is the only world of evaluation.
t0

tu
w0

p

w0

ACC(w)(t’)
Fig. 3. The domain of quantification of the goal-oriented modality in the past.

Our model theoretic assumptions also allow us to predict that the actuality
entailment disappears with prospectivity (PROSP or FUT in the literature, see
e.g., [1], [34]), that this to say, in the configuration where the time of evaluation
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of the prejacent follows the time of evaluation of the modality. The actuality
entailment, under our hypothesis, does not arise when there is prospectivity
because the prejacent lies in possibilities that are not actual, as seen from the
time at which the alternatives (the branches) are determined (as we show in
section 3.3 this prediction is borne out).
There is no overt mark of prospective aspect in the French language. However,
we can demonstrate ex absurdo that if prospective aspect were present when the
modal is in the passé composé, we would predict the licit use of forward-shifting
temporal adverbs like ‘tomorrow’. This type of temporal adverb is incompatible
with the modal in the past (29) [23].
(29) #Hier
il a pu
rendre son devoir
demain.
Yesterday he has can.pp return his homework tomorrow.
‘#Yesterday, Pierre managed to return his homework tomorrow.’
We thus assume that prospectivity is absent when the modal is in the passé
composé, and because we do not have a past either (past on the infinitive of
the embedded predicate is overt in French) , we hold that the time at which the
modal and the prejacent are evaluated are the same and are fixed by the higher
past operator. In this configuration, the entailment arises.
3.3

Prospectivity and the Absence of Entailment of Actuality

The major predictions that we are able to make in adopting the branching
time framework, is that the entailment does not arise with prospectivity. This
prediction is borne out by cross-linguistic evidence.
Gitksan [34] offers an overt prospective aspect marker dim, which suppresses
the actuality entailments.
In Gitksan, modals are lexically restricted with respect to the modal bases
they allow: da’akxw is the circumstantial modal.
With dim (which in fact is obligatory with non-epistemic modals) the actuality entailment does not arise.
(30)

da’akxw[-i]-’y
dim
ayee=hl
bax-’y
POSSIBILITY[-tra]-1sg.II PROSP go.fast=CN run-1sg.II
‘I can run fast’.
Rejected in context: ‘You were a fast runner, but you’ve become permanently paralyzed.’

In other terms, as predicted, since the modal has future orientation, the
actuality entailment does not arise.
The French ‘imparfait’ features a variety of modal uses that include the
counterfactual, as well as the progressive (e.g. [27]). Some (if not all) of these
uses have been argued to involve a modal component. [4] and [21] propose that
when the modal is in the imperfective, the modal GEN levels the entailment of
actuality.

Actuality entailments: when the modality is in the presupposition
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With [1], for French, we assume that in the counterfactual use of the imperfective, PAST is combined with FUT (here PROSP) - for previous discussion about
the counterfactual interpretation of the imperfective, see [3]. (31) is analyzed as
in (32) along the lines of ([34]).
(31)

Jean pouvait prendre le train (mais il ne l’a pas pris).
John can.3sg.impf take the train (but he not that-has taken).
‘John could take the train (but he did not take it).’

(32)

PAST(MOD(PROSP(VP))

On the assumption that PROSP has the semantics in (33), we obtain the
truth-conditions in (34-d) for (31). Let tu be the time of utterance.
(33)

PROSP = λps→hi→ti λws λti ∃t00 [t00 ∈ [t, ∞) ∧ p(w)(t00 )]

(34)

Composition.
a. PROSP(VP) = λws λti .∃t00 [t00 ∈ [t, ∞) ∧ [λws λti .p(w)(t)](w)(t00 )]
=
λws λti .∃t00 [t00 ∈ [t, ∞) ∧ p(w)(t00 )]
b. MOD(PROSP(VP)) = λws λti .∃w0 [w0 ∈ ACC(w)(t)∧[λws λti .∃t00 [t00 ∈
[t, ∞) ∧ p(w)(t00 )]](w0 )(t)] =
λws λti .∃w0 [w0 ∈ ACC(w)(t) ∧ ∃t00 [t00 ∈ [t, ∞) ∧ p(w0 )(t00 )]]
c. PAST(MOD(PROSP(VP))) = λws λti .∃t0 [t0 ≺ t∧[λws λti .∃w0 [w0 ∈
ACC(w)(t) ∧ ∃t00 [t00 ∈ [t, ∞) ∧ p(w0 )(t00 )]]](w)(t0 )] =
λws λti .∃t0 [t0 ≺ t∧∃w0 [w0 ∈ ACC(w)(t0 )∧∃t00 [t00 ∈ [t0 , ∞)∧p(w0 )(t00 )]]]
d. t is fixed as tu and w is the world of evaluation.
Truth conditions: ∃t0 [t0 ≺ tu ∧ ∃w0 [w0 ∈ ACC(w)(t0 ) ∧ ∃t00 [t00 ∈
[t0 , ∞) ∧ p(w0 )(t00 )]]]
Paraphrase: There is a past time t0 such that there is a world w0
accessible from the actual world at t0 such that there is a time t00
future with respect to t0 such that p is true at t00 in w0 .

Since the truth of the prejacent is calculated at a time that follows the
time at which the possibilities are projected, given a branching time framework,
the actuality entailment does not arises. The prejacent lies in possibilities that
are not actual from the perspective of the branching point at which they are
projected.
Again, we do not have an overt marking of prospective aspect in French.
However, prospectivity is detectable in (35), where forward-shifting temporal
adverbs locate the time of the truthiness of the prejacent with the resulting
future temporal orientation of the modal.
(35)

a.

Hier
il pouvait
rendre son devoir
demain.
Yesterday he can.3sg.impf return his homework tomorrow.
‘Yesterday, Pierre could return his homework tomorrow.’
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3.4

Accounting for the Contribution of the Modal

In our account so far, the modal turns out to be trivialized in the assertion, as
its domain of quantification contains only one world, the actual one.
We must now implement the contribution of the modal, in order to be able
to distinguish between the semantics of bare assertions and modalized assertion
in the passé composé. We also elaborate on the constraints on the branches.
Let t00 be a contextually determined time. We define what follows:9
(36)

M B(w0 )(t00 ) =
{w ∈ I(w0 )(t00 ) : a relevant entity has a telos in w at t00 }

Note from the outset that having the telos does not
the telos.10 We posit a condition on the modal space,
homogeneous and contains both p and ¬p continuations:
which the telos is achieved and ¬p worlds are worlds in
achieved.
(37)

imply actualization of
namely that it is not
p worlds are worlds in
which the telos is not

Non-homogeneity
of the historical modal
base (to be revised ):

  00

0
00
0
00
0
0
∃t  t ∃w ∈ M B(w0 )(t ) p(t )(w ) ∧ ∃w ∈ M B(w0 )(t00 ) ¬p(t0 )(w00 )

Here, the time at which the truthiness of the prejacent is evaluated (t0 ) follows
the time at which the alternatives - including p and ¬p worlds - are projected
(t00 ).
This is not sufficient. As we have shown in the data section, it is not only
the case that ¬p was metaphysically possible at a time prior to the realization
of p (this is always trivially the case, given a metaphysical space). ¬p, instead,
was the possibility expected to get realized.
We add ordering sources to restrict the metaphysical space, which, recall, contains worlds in which the subject entity has a certain telos. Recall also that the
abilitative, deontic and teleological modal are instances of goal-oriented modality. In our account these flavors of goal-oriented modality are implemented as
ordering sources.
Second, in order to implement the notion of expectation, we use a secondary
ordering source, which is epistemic ([26]; [36]). We conceive an expectation as
an epistemic object: the speaker selects those worlds among the metaphysical
accessible ones that better conform to his/her own beliefs [15].
Following [36], we define ordering of worlds and Best worlds as follows.
(38)

9

10

Ordering of worlds - [36]
For any set of propositions X and any worlds w, v : w 6X v iff for all
p ∈ X, if v ∈ p, then w ∈ p.

We use here the aristotelian notion of telos, which includes both goals and tendecies
of natural entities, although here we do not discuss the case of this type of entities.
The only exceptions to this are natural entities, whose telos (final cause) - e.g.,
the final cause of the wind is to blow - is necessarily in acto. For space reasons, we
do not consider natural entities here.
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For any set of propositions X, Best worlds as per X.
BestX : {w0 : ∀q ∈ X(w0 ∈ q)}

B, D, A are, respectively the doxastic, deontic and abilitative ordering sources.
These are set of propositions that better conforms to the belief of the speaker (including stereotypicality conditions) (B), the orders and the permissions received
(D), and the abilities A (we will not use A here).
Let us consider the following example, where permissions (hence a deontic
ordering source is considered).
(40)

Jean a pu rentrer à la piscine.
John could enter in the swimming pool (and he did enter, in virtue of a
permission).

Ordering sources restrict the set of worlds to be taken into consideration.
From the entire metaphysical modal base M (in our case, this is M B(w0 )(t00 )),
first the deontic ordering source applies.
(41)

BestD : {w0 ∈ M : ∀q ∈ D(w0 ∈ q)}

The doxastic ordering source, if any, then further restricts BestD .
(42)

BestB : {w0 ∈BestD : ∀q ∈ B(w0 ∈ q)}

Let us consider the case of deontically flavored goal-oriented modality (40).11
Again, recall that the metaphysical modal space is already restricted to the
worlds in which a relevant entity has a telos (namely we are dealing with goal
oriented modality), D restricts the initial domain in which a goal is being pursued. Our final analysis is as follows.
We can now modify the lexical entry for MOD in (27-a), as in (43), where X
is an ordering source.
(43)

MOD = λps→hi→ti λws λtt .∃w0 [w0 ∈BestX ∧ p(w0 )(t)]

(44)

a.

b.

[[PAST(MOD(VP))]] is defined if and only if
there is a contextually determined past time t00 s.t.
(i) M B(w0 )(t00 ) =
00
{w ∈ I(w0 )(t
¸
has
a telos p in w at t00 }
 ) : a relevant entity

0
00
0
0
0
(ii) ∃t  t ∃w ∈BestD p(t )(w ) ∧


∃w00 ∈BestD ¬p(t0 )(w00 )

(iii) ∀w00 ∈BestB p(t0 )(w0 )
If defined, [[PAST(MOD(VP))]] = 1 iff
t0 defined in (a.-ii.) is such that: t0 ≺ tu such that ∃w0 [w0 ∈BestD ∧
p(w0 )(t0 )]

The presupposition (44-a) can be paraphrased as follows: there is a contextually
determined time at which a certain entity has a telos (John intends to go at the
11

For abilitative modality the ordering source A would have been used, instead.
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swimming pool). There is a world compatible with the laws such that p is true
and a world compatible with the laws such that p is not true, these are the BestD
worlds (note that the time of evaluation of p and ¬p follows the time at which
alternatives are projected). In all worlds compatible with the expectations (i.e.
in the BestB ), p is not true.
The sentence asserts (44-b) that at a time t0 that precedes tu and follows t00 ,
there is a world compatible with the laws such that p is realized there.
We thus obtain the configuration depicted in figure 4. The actual world is
the domain of quantification of the modal dq, determined at the time t0 .

t00

t0
BestB

tu
w0

¬p
w0

p
DQ

BestD

Fig. 4. Domain of quantification dq, deontic modal base D and expectations B

Let us add two comments. First we can now provide the final non-homogeneity
condition on the deontic flavored goal-oriented modality. This is condition (44-a)(ii). Generalizing for a set of propositions X ∈ {D, A}, we obtain:
(45)

Non-homogeneity of the modal base for past modals (final).
Let t00 
be a contextually determined
past time.

∃t0t0 t00 ∃w0 ∈BestX ∧ p(t0 )(w0 ) ∧


∃w00 ∈BestX ∧ ¬p(t0 )(w00 )

As shown in 4, we can now clearly distinguish between the domain of quantification of the modal from the modal base (this is not a peculiarity of modals
giving rise to the entailment, but it is also a well-studied feature of number of
modals across languages, see e.g. [41], [16]). The domain of quantification contains just one world, the actual one. In the assertion, the modalized and the nonmodalized statement are equivalent. However, the modal statement contributes
meaning in the presupposition. By adding this layer of meaning, the informa-
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tivity of the modal sentence becomes higher than the one of the non-modalized
sentence, and the Gricean Quality maxim is fulfilled.
To conclude the discussion, let’s consider what happens with negation, considering the case in (46).
(46)

Jean n’a pas pu rentrer à la piscine.
John could not enter in the swimming pool (and he did not enter).

(46) states both that (i) the permission is denied and (ii) John did not enter. By
negating (44-b), our analysis is as follows.
(47)

a.
b.

Presupposition. As above.
(47) is true iff ¬t0 (t0 ≺ tu ) such that ∃w0 ∈BestD ∧ (p(t0 )(w0 ))

The condition in (47-b) states that there is no time at which a world compatible with the laws is accessed and p is true. This amounts to stating that the
permission is not given. Moreover, since there is just one world, the actual one,
we conclude that p is not true there.
Note that the presuppositonal content remains unchanged. There are worlds
compatible with the permissions and p is true, and worlds compatible with the
permission and in which p is not true. Moreover, the expectation that p would
not be true is also maintained. As for the non-homogeneity conditions, it will
hold in the metaphysical modal base only (see [8]).
This concludes our discussion of modality giving rise to the actuality entailments. Universal modals will use universal quantification on the entire deontic
space, projected at a contextually determined time, preceding the time at which
p becomes true.

4
4.1

Further Discussion
Anchoring to Times and Opportunity Reading: the Role of the
Adverbs

We now consider another interpretation of past modals in French that [32] have
labeled as the ‘opportunity’ reading. This reading typically arises when temporal
boundaries at which the possibility holds are overtly specified via a temporal
adverb. In these cases, the actuality entailment does not arise.
(48)

Jean a pu
entrer entre
3 heures et 5 heures, mais il n’est
John has can.pp enter between 3 hours and 5 hours, but he did
pas entré.
not enter.
‘John had the opportunity to enter between 3 and 5, but he did not
enter.

We are aware of no formal analysis that addresses the opportunity reading.
We propose that the opportunity reading of modals is obtained by anchoring
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the modal to the time introduced by the adverb. The opportunity reading is
not parametric to teloi ; thus, it does not appeal to the historical accessibility
relation.
An opportunity can be thought of as a state of affairs that holds over a certain
period of time in a certain location. Such states of affairs are indeed what we
usually call ‘circumstances’. The modal base of the opportunity reading uses
circumstantial similarity: it contains those worlds in which the circumstances
that obtain in the actual world at the time denoted by the adverb, also obtain,
and are such that p is true there.
Leveling the assumption about the identity of worlds and about a settled
past and present that the historical accessibility relation introduces allows one
to capture the opportunity. In (49), MBcirc returns the set of worlds circumstantially accessible from w0 at t0 (having leveled the constraint on identity of
worlds, these are not identical to w0 up to t0 ). (49) states that there is at least
one accessible world in which p is true at the time provided by the adverb.
(49)

[[(48)]] = 1 iff
∃w0 ∈ M Bcirc (w0 )(between 3 and 5 pm)(p(between 3 and 5 pm)(w0 ))]

Without further constraints, the actuality entailment does not obtain as expected.
4.2

Generic Deontic Modality

We now consider more closely the difference between addressee-oriented deontic
modality and generic deontic modality in relation to actuality entailments.
In French, deontic modality can be both present and past-oriented (pace
[35]).
(50)

Pour entrer tu dois
avoir acheté les billets.
To get-in you must.2SG have bought the tickets.
‘You must have bought the tickets to get in.’

(51)

Tu dois
être un homme pour pouvoir utiliser ces toilettes.
You must.2SG be a male to can
use
this restroom.
‘You must be a male to use this restroom.’

In our account, the present is settled and represented as a branching point,
the time of the utterance. It is predicted under our account that the actuality
entailment is obtained in (50) and (51) as well. This conclusion would prove our
account wrong, as in (50), it is not entailed that my addressee has bought the
tickets, nor that my addressee is a man in (51).
This criticism rests on the unwarranted premise that all instances of deontic
modality are instances of goal-oriented modality.
Deontic modality in the present can be interpreted in at least two different
ways (see discussion in [36]). First, it can be addressee-oriented. In this case,
(50) is felicitous if the addressee still has time to buy the tickets (see [25]) and
the speaker is urging him to do so. In other terms, the addressee must be able
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to make p true. In this context, the buying of the tickets lies at a past time tl
of a future time, such that tl is in the future of the time of the utterance. The
actuality entailment is not obtained because p lies in the future of tu , and there
is not yet an actual future after tu .
Deontic modality can also have a generic interpretation (see [37]). Consider
now (50) in the context in which the hearer does not have time to buy the tickets,
but the speaker is uttering a general rule, independent of the possible exceptions
or correct implementations of the rule. There is no action that the addressee
can take to fulfill the rule. We can replicate the observation with (51). Consider
a context in which the addressee is a woman. There is no way for the female
addressee to change sex instantaneously and become a man. The speaker is thus
uttering a rule without expecting the hearer to fulfill it or to have it fulfilled.
The same sentence can also be uttered at a male addressee. The addressee can
then choose whether or not he wants to use the bathroom. The rule for using
the bathroom is provided, but the addressee is not urged to use it.
(52)

a.
b.

Male addressee: Est-ce que je peux utiliser ces toilettes?
‘Can I use this restroom?’
Speaker: Oui, tu dois être un homme pour pouvoir les utiliser.
‘Yes, you must be a male to use it.’

Here, deontic modality is being used in a generic sentence, where the present
tense introduces GEN (see discussion and proposal in [37], ibid ). In these cases,
the accessibility relation is not historical, and there is not an actual telos being
pursued. We would rather use a circumstantial accessibility relation, without any
constraints on the identity of worlds (unlike with goal-oriented modality), and
a deontic ordering source (D) that ranks as best those worlds in which the rules
are obeyed. Given the presence of GEN, one might also want to add normality
ordering sources (N ). A bouletic ordering source (B) might also be used to take
into account the role of personal choices in connection with deontic modality.
We do not provide here a full analysis of generic deontic modality. (53) reveal
the spirit of it (see [37] for an extended discussion). (D, N and B are each a set
of propositions).
(53)

[[GEN(MODdeontic )(p)]] = 1 iff
∀w0 ∈ BestD ∩BestN ∩BestB ∩ (M Bcirc (w0 )(tu ))(p(tu )(w0 ))

Since we are not assuming historical accessibility here, the actuality entailment
does not arise.12
4.3

Past-Oriented Abilitative Modality? A Final Note

To conclude the discussion about past orientation, we would like to raise a potential final concern about whether there are instances of past-oriented abilitative
modality and add a brief note. We have argued that goal-oriented modals (including abilitative modality) are inherently future oriented (the time of evaluation
12

For an overview about the interpretations of GEN, see [33].
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of the prejacent is evaluated at a time that follows the time at which the modal
base is determined. Note that this is the case in Figure 4). Pouvoir cannot have
an abilitative interpretation when past oriented.
(54)

Jean peut avoir déplacé la table. (epistemic only)
John can have moved the table.
‘John might have move the table.’

Our theory seems thus to deliver a correct prediction.
However, extending it beyond pouvoir and devoir, one can observe that être
capable de (be able to) can have past orientation (the time of evaluation of the
prejacent is evaluated in the past with respect to the time at which the modal
base is determined). Scenario: Mary has been found dead in her bed.
(55)

Jean est capable de l’avoir tuée.
John is able
of her-have killed.
‘John might have killed her.’

One might want to propose that être capable de is the dedicated expression
of abilitative modality. This attempt, however, to confine the coverage of être
capable de to abilitative modality is deemed to fail. Several differences exist
between the English be able to and its Romance equivalents. In a very recent
study of Spanish, [6] and [7] show that one of the peculiarities of ser capaz
is its ambiguity between an abilitative and an epistemic interpretation. The
new data presented can be straightforwardly duplicated in French - we do not
replicate them here for space reasons (see [6] for discussion), and (55) qualify
as an epistemic reading of être capable. Note that, for (55), we have set up a
scenario in which the speaker must infer who the murderer is. The use of this
type of contexts is the hallmark of epistemic modality (see [36], [12], [16]).
In French, être capable thus shows the same versatility as pouvoir, which,
when past oriented, features an epistemic interpretation. As a result, we can
conclude that even être capable, just like pouvoir, can have an abilitative interpretation only when future oriented.

5

Conclusion

In this paper we have shown that modals in the past give rise to actuality entailments and that this is an unexpected phenomenon given the non-implicative
behavior of modals in natural language. We have also show that actuality entailments arise with goal-oriented modality only. We have endorsed the view of
[2] that goal-oriented modals use historical accessibility with a fixed past and an
open future. These model theoretic assumptions have allowed us to spell out the
precise modal-temporal configuration in which the actuality entailment arises
and our predictions are borne out by the data, cross-linguistically. We have also
shown that, when such an assumption about the identity of worlds at branching point is leveled - which appears to be the case with generic deontic and
opportunity modals-, the actuality entailments disappear.
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Finally, we have also shown that modal sentences giving rise to actuality
entailments are informative, insofar as the contribution of the modality survives
as a presupposition that the modal base is non-homogeneous.
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