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Abstract: This study argues that many of the formalizations used in analyses
employing the notion of logical scope fail to conform to natural language in impor-
tant ways and lead to false predictions. This is due to the fact that they pursue the
logic-driven goal of making the structure of logical arguments more transparent and
mechanically calculable rather than the language-driven goal of accounting for how
the linguistic signs used in an utterance and their configuration contribute to the
conveying of the message being fashioned by the speaker. The focus of the study is on
categories associated with the verb: tense, aspect, modality and negation. The
conclusion suggests that very precise and rigid theories using logical scope relations
may force the theorist to straitjacket the data so that they fit the theory, thereby
obscuring rather than clarifying the nature of linguistic categories and their in-
teractions. Informal analyses that hew closer to natural language’s semantic reality
can provide greater understanding of phenomena such as the purported non-
negatability of must. Seeing this English modal’s meaning as defined in opposition to
real existence leads to the realization that it does not interact with negation the same
way as the reality of the existence of the property of being necessary does.
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1 Illustration of the problem via quantification

It will be argued in this article that the logical requirement that the formula assigned
to a sentence s should depend not only on s itself but also on the logical relations of s
to other sentences in the language (see Iacona 2018: 64-66) leads to a significant
distancing of certain formalizations used in formal semantics from the natural
articulations of linguistic utterances. An early example of this is Gottlob Frege’s
treatment of predication, in which he departed from the subject-predicate structure
of assertive sentences on which Aristotelian logic was based in order to develop a
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more general treatment of inferences involving quantifiers capable of handling the
deductive demands of mathematics. In Aristotelian logic, the subject and direct
object of a verb were not on alogical par, and the rules governing inferences between
statements with different but related subjects were different from those for in-
ferences between statements with different but related direct objects. Thus the rule
permitting the inference from the proposition Joe loves Mary to Someone loves Mary
is different from that which permits the inference from joe loves Mary to Joe loves
someone. In Fregean logic, on the other hand, both the subject Joe and the direct
object Mary are considered to have the same logical role, that of argument of the
verb. Arguments are like variables in mathematical functions: in the same way as the
value of 2x + 3y depends on the values assigned to the variables x and y, so the truth-
value of x loves y depends on the values of the arguments that fill the x- and y-slots of
the verbal predicate loves. Frege also tweaked the notion of quantification from the
binary conception of Aristotle to a unary one requiring a single argument so as to
constitute an expression of the form Vx or 3x: this treats all and some as logical
operators that bind variables so that the universal quantifier in All x’s can swim
places a condition on what would be a free variable in the quantifier-less sequence x
can swim so as to generate the structure ‘for all x, x can swim’, which stipulates that
the value x can have is determined by x possessing the ability to swim. Analogously,
the existential quantifier in Some x’s can swim places a condition on what would be a
free variable in x can swim to generate the structure ‘for some x, x can swim,” which
stipulates that the value x can have is limited by the fact that at least one x but not all
X’s possesses the ability to swim. This allows the inferences from Joe loves Mary to
Someone loves Mary and from Joe loves Mary to Joe loves someone to be formulated in
the very same way:

@ Joe loves Mary. Therefore, some x is such that x loves Mary.

) Joe loves Mary. Therefore, somey is such that Joe loves y.

Both are instances of a single inferential rule which states that from a simple
predication involving a predicate with any number of arguments, one can validly
derive an existential statement concerning any one of those arguments (‘some x or
some y or some Z is such that they are arguments of the verbal predicate’).

While the advantages of Frege’s notation are clear as far as rendering the logical
structure of certain arguments more transparent and mechanically calculable is
concerned, a big question for linguistic analysis is whether it produces a more
adequate correspondence to linguistic structure or not. The position argued here is
that the Fregean model gives rise to substantial discordances with natural-language
structure in sentences involving quantifiers, as it forces a recasting of what are
single-clause categorical propositions in natural language into the double-clause
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structure of conjunctions or conditionals in predicate logic (see Klima 2021: 35). Thus
Some Greeks are mortal is formalized as ‘At least one x is a Greek and that/those x(’s)
is/are mortal’ and All Greeks are mortal as ‘Every x is such that if x is Greek, then x is
mortal’. This has the consequence that Logical Form attributes a different structure
to the sentence with some, which is paraphrased by a conjunction of propositions
(‘Some x is a Greek and that x is mortal’), than to the sentence with all, paraphrased
using a conditional construction (‘If x is Greek, then x is mortal’), where no such
distinction exists on the linguistic level, both sentences having the very same
Determiner-Noun-Copula-Adjective structure. A further mismatch is created by the
fact that existential and universal quantifiers are treated as higher-order predicates
so that in logical notation the sentence Mary didn’t see anyone is transcribed as
(Vx) ~(see (Mary, x)) [‘it is true for all x’s that Mary did not see x’], whereas in the\
corresponding English sentence anyone is a pronominal direct object of the verb see
and not a separate main-clause predicate above the subordinate clause containing
the verb of which it is the object.

The aim of this article will be to show that the formalizations used in linguistic
analyses that employ the notion of logical scope fail to conform to natural-language
structure on a number of scores and lead to false predictions because they pursue the
goal of making the structure of logical arguments more transparent and mechani-
cally calculable rather than that of accounting for how the linguistic signs and their
configuration contribute to the conveying of the message intended by the speaker.
The focus of the article will be on categories associated with the verb. The first of
these to be discussed will be negation, after which the categories of tense, modality
and aspect will be explored.

2 Negation

In predicate logic, negation is formalized as an operator that applies to a whole
proposition so as to reverse the latter’s truth-value. Judith doesn’t smoke is conse-
quently notated as NOT [Judith smoke]. In English in contrast, negation is directly
attached to the verb, generally to the auxiliary do, so as to negate the reality or the
realization of the event expressed by the infinitive to which the auxiliary is con-
nected (see Duffley 2016; Hirtle 1997): the linguistic structure of Judith doesn’t smoke
is therefore Judith not-actualize smoke. The structure ascribed by the logical notation
givesrise to issues concerning the ordering of negation with respect to quantification
ashoth of these items are treated as operators applying to the proposition, and so it is
necessary to specify which of the two applies first and which second. This is
formalized in terms of ‘scope’, with the universal quantifier being analyzed as falling



4 —— Duffley DE GRUYTER MOUTON

inside the scope of negation in a sentence such as (3) below, i.e. universal quantifi-
cation applies to the proposition first and then negation applies to the already
quantified proposition, and as falling outside the scope of negation in (4), where
negation applies first to the proposition and the universal quantifier is applied to the
already negated proposition:

3) Not all of the guys were the right fit.
[~ ((vg) (be(g,rD) = it is not the case that, for every guy, that guy was the right
fit']

4 Things could have been cute if we went through the bracket and found that all
of the guys weren’t the right fit.
[(Vg) ~ (be(g,rD)) = ‘for every guy, it was not the case that that guy was the
right fit’]

While this analysis jibes with the linguistic structure of the two sentences above, it
diverges from the structure of one like (5):

(5) Mary didn’t like some of his jokes.

In the logical notation used to paraphrase this utterance, the existential quantifier
utilized to translate some comes before the negation and so is analyzed as being
outside its scope:

(6) 3j ~ (ike(M,)))
[‘there existed one or more of his jokes such that Mary did not like those
jokes’].

However in English it is the other way around: in (5) above, some is the direct object
of the verb like, i.e. it is part of the predicate whose head is the negated verb, and so it
is linguistically inside the scope of negation so that not applies selectively to only
some of his jokes, i.e. (‘not-liking applies to some of his jokes’ = ‘NOT (some)’). This of
course implies that it is true that there were some jokes that Mary did not like,
whence the possibility of paraphrasing this sentence by ‘some of his jokes were such
that Mary did not like them’ (= ‘some (NOT)’). The fact that the logical formalization
treats both not and some as operators or higher-level predicates requires a recasting
of the whole structure of the sentence here, which ends up corresponding to a
proposition whose truth is entailed by the natural-language utterance rather than to
the natural-language utterance itself. This might not matter from the truth-
conditional point of view, where all one is concerned with is formulating the con-
ditions under which the sentence is true, but it certainly does matter from the
standpoint of linguistic analysis.
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3 Tense and modality

Since the category of tense defines the temporal coordinate of a state-of-affairs, it is of
crucial interest to logical semantics, due to its relevance for determining whether an
utterance is true or not at a given point in time. This explains why tense is generally
formalized as an index that anchors a proposition at a certain moment in time, the
latter usually being defined in a Reichenbachian framework in terms of the relative
ordering between the event denoted by the proposition (E), the speech event (S), and
in some cases a reference event (R) (see Ludlow 2008: 693). In this model the present,
past, future and pluperfect tenses are depicted as below:

Present E,S
Past E
Future S E

Pluperfect _E_R S

This type of analysis can be found in Thomason and Stalnaker (1973), Montague
(1974), Prior and Fine (1977), Kaplan (1989), and Fernando (2015) and Ludlow (2008:
690) claims that it represents the majority position in formal semantics. King (2003:
29) remarks however that the nitty-gritty of temporal phenomena in natural lan-
guage has gradually driven researchers away from the view that tenses are sen-
tential operators and towards a view of tenses as existential quantifiers operating
over times, expressing temporal relations such as simultaneity, anteriority and
posteriority, a type of analysis that can be found in Richard (1981), Parsons (1990),
Ogihara (1996), Eng (1987), Abusch (1997), Higginbotham (2002), and King (2003).
Stowell (2007) has proposed an account in which tense is treated as the highest
predicate in the clause, taking two time-denoting expressions as its arguments —
Reference Time (usually corresponding to utterance time) and Eventuality Time —
and ordering them temporally with respect to each other, a model which combines
elements from both approaches.

Mood/modality is treated in a similar way to tense. In logical analyses, it has
generally been taken to be a sentential operator, as in Prior (1957, 1967), Montague
(1973), Condoravdi (2002), and von Fintel and Iatridou (2007). As observed by Cover
(2010: 11), this has the advantage of “capturing modality’s ability to interact scopally
with other sentential operators such as tense and negation”. Hacquard (2006: 46)
notes however that “there has been a trend in the literature to move away from
treating Tense and Mood as sentential operators, but rather to have explicit quan-
tification in the syntax”. In this latter type of approach, modality is analyzed in terms
of quantification over a world-variable determining in which possible worlds the
proposition is true, possibility being defined as existential quantification in which
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the proposition is true in at least one but not all possible worlds and necessity as
universal quantification in which the proposition is true in all possible worlds. In a
sentence such as Jane could run, Hacquard (2006: 56) locates the root modality
expressed in the ability sense of can below tense in the syntactic tree, but above the
tenseless propositional content [Jane run], which makes it an operator on a bare
proposition. Epistemic modals such as could in Jane could be there already are located
above tense in the tree.

From the linguistic point of view in English, however, both tense and modality,
like negation, are attached to the verb phrase and not to the whole proposition. Their
close relation to the verb has a determining effect on truth-conditions of course.
Because tense defines the location in time at which the state-of-affairs expressed by
the verb phrase obtains, from the truth-conditional point of view it determines when
the proposition is true or false. This leads formal semantics to treat the proposition
or eventuality as timeless or “eternal” (Ludlow 2008: 691) and to formalize tense as a
higher-level predicate or propositional operator that situates the timeless proposi-
tional content at a particular location in time. Modality is also modelled as a higher-
level predicate or propositional operator defined in terms of quantification over
possible worlds in which the proposition expressed by the non-modalized sentence
is true.

4 Logical scope relations between tense,
modality, negation and quantifiers

4.1 Scope relations between modality and tense

Since modality and tense are both treated as quantifiers, attention has been devoted
to the scope relations between them. Based on the observations made by Condoravdi
(2002) and Stowell (2004: 630-632) argues that evidential-epistemic modals are uni-
versally higher in the syntactic tree than root and metaphysical-epistemic modals,"
with tense located in between. This analysis splits the very same modal verb into
three logical categories; for the verb may, these can be illustrated by the following
examples:

1 Metaphysical-epistemic modality has to do with the modal evaluator’s knowledge of how the world
may turn out, or might have turned out, to be; evidential-epistemic modality has to do with the
evaluator’s knowledge-state regarding the way the world presently is (see Condoravdi 2002: 61). Root
modality has to do either with the speaker’s directive attitude toward an action to be carried out, as in
the deontic obligation conveyed by You must leave, or with the subject’s intrinsic potential, as in She
can swim (see Radden and Dirven 2007: 233).
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(7) a. Root: You may now approach the throne.
b. Evidential-epistemic: You may be the right person for the job.
c. Metaphysical-epistemic:  You may still get the job.

The scope relations between these categories and tense are argued to be
PAST > MODAL for a root or a metaphysical-epistemic modal (8a-b below) and
MODAL > PAST for an evidential-epistemic (8c):

(8 a. Carl could move his right arm.
(‘It was' possible® that Carl move his right arm’)
b. At that point, he could still have won the game.
(It was' still possible® that he win the game’)
c.  Fred thought that there could be at least 100 people at the reception.
(‘Fred thought “It is possible’ that there were? at least 100 people at the
reception”™)

Stowell (2004: 627) argues that in (8c) could is actually “apresent tense in disguise”
signifying that the modal evaluation is simultaneous with the time of the main
clause, just as the present tense signifies that the time of the eventuality is simul-
taneous with the moment of speech. Notwithstanding this, it should be noted that the
time of the main clause in (8c) is PAST, so that even on this analysis the modality is
situated in the past time-sphere, which implies that PAST ends up having scope over
MODAL. Furthermore, there are examples of evidential-epistemic could in main-
clauses where it cannot be claimed that its temporal value is due to sequence-of-tense
constraints:

9 Where should he look first? His keys could be anywhere in the neighbourhood.

Since the issue of the keys’ location was resolved at the past reference time corre-
sponding to could, this use cannot be treated as metaphysical-epistemic but only as
evidential, the evaluator being ignorant of what was the case at that moment. The
paraphrase here would therefore have PAST scoping over MODAL with an evidential
epistemic (‘It was the case that it was possible that his keys were anywhere in the
neighborhood”), in contradiction to Stowell’s claim.

Stowell marshals evidence from Spanish to support his hypothesis, claiming that
in its non-actuality sense (10) below corresponds to the MODAL > TENSE paraphrase
It is possible that the thief got in through the window’:*

(10) El ladron pudo entrar por la ventana.

2 This sequence can also convey the message ‘The thief was able to get in through the window,” which
expresses the actuality of the event. A counterfactual reading (‘The thief could have got in through the
window, so why did he break down the door?’) is also possible.
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However, he fails to compare this structure to that in which the modal auxiliary is in
the present tense and the infinitive in the perfect:

1 El ladron puede haber entrado por la ventana.

Careful consideration of the meaning-distinction between these two sequences re-
veals that with the preterite form pudo in (10) the point of view adopted is that of
what was possible at the moment at which the thief broke into the house,
whereas the present-tense form puede in (11) involves an a posteriori view of a past
scenario which seems possible to the modal evaluator at the present moment. The
distinction is subtle, but the existence of contexts in which only the present tense is
felicitous confirms its reality. Thus in the two contexts below the generic value of the
present excludes the adoption of a past perspective on the existence of the possibility:

12) Pero en 15 afios una persona puede haber cambiado de opinion.
‘But in 15 years a person may have changed their mind.” (www.secpal.com)

13) Y que hasta que punto se manifiesta su irrelevancia [la consignacion del
estado civil de una person fisica] lo pone de manifiesto el hecho de que una
persona puede haber cambiado de estado civil incluso en el intervalo que va
desde el otorgamiento de la escritura a la expedicion de su copia.

‘and that just how irrelevant it is [proof of an individual’s civil status] is
shown by the fact that a person may have changed civil status in the interval
between the time at which the notorial act was drawn up and the time at
which a copy was sent to the person concerned.” (www.colegionotarial.org)

A Google search performed on December 6, 2021 found no results at all for the
sequences una persona pudo cambiar de opinion or una persona pudo cambiar de
estado. Consequently, one must conclude that Spanish does not provide evidence
supporting Stowell’s analysis.

4.2 Scope relations between modality and aspect

Mismatches between logical and linguistic structure also plague the analysis of the
scopal interaction between modality and aspect (the latter being marked on the
modal’s infinitival complement), as per Condoravdi (2002). After correctly arguing
that the perfect after a modal is not a past tense, this author then proceeds as if the
modal itself did not have any tense in spite of its explicit linguistic morphology. She
thus holds that the modal scopes over the perfect in evidential-epistemic contexts
like (14), but that the perfect scopes over the modal in metaphysical-epistemic uses as
in (15):
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14) He might have found the answer. Let’s give them a call.

(15) At that point, he might still have found the answer. But he stopped looking.

The first sentence is paraphrased as ‘It is possible’ that he has already found? the
answer’, the second as ‘It was" still possible? at that point for him to find the answer.’
However in (14) the form might is used in a conditional sense and does not refer to the
past but to the present, whereas in (15) it is utilized in a temporal sense and does refer
to the past. The past-tense form of English modals allows two interpretations: it can
either situate the modality in the past, temporally distancing it from the reality of the
present as in (16) below, or it can modally distance the modality from reality, thereby
representing it as imaginary or hypothetical, as in (17):

(16) When he was younger, he could bench-press 300 pounds.

an If he was younger, he could bench-press 300 pounds.

If one takes an example of the evidential-epistemic reading in which might refers to
the past, a present-tense paraphrase of the modal is no longer possible:

(18) I went to see Joe because I thought he might help me find the answer.

This must be paraphrased as ‘was possible (that he help me find the answer)’ and not
as ‘is possible’.

This highlights the disregard in Condoravdi’s account of the fact that, as the
linguistic semiology makes clear, the modal itself has tense, an oversight which lies at
the root of her attributing to the perfect the effect of shifting the modal’s time of
evaluation backward into the past (2002: 65, 69) in a context such as:

(19) At that point he might still have found the answer, but he didn’t in the end.

First of all, if the perfect was responsible for shifting the evaluation time into the past,
one should be able to use may with the perfect infinitive to convey the same idea as
(19); however, this is not possible:

(20) *At that point he may still have found the answer, but he didn’t in the end.

Furthermore, the presence of past-tense morphology on modals such as could and
would provides an explanation for Condoravdi’s observation that only these forms,
and not the present-tense forms can and will, can be counterfactual:

21 Had it not been for his tragic rendezvous with Super Overs, he could (*can)

have won the game for the Orange Army. (www.fancode.com)

(22) He would (*will) have won the game if he had taken Kass to the end instead of
Tony. (www.pennlive.com)


http://www.fancode.com
http://www.pennlive.com

10 —— Duffley DE GRUYTER MOUTON

As she herself observes (2002: 84), “to express how the world might have been now,
when a given issue is already settled, you have to go back to the point where the
options about what would happen were still open”.

If the perfect on the infinitive is not responsible for shifting the evaluation time
into the past, what is its role in such contexts? A number of authors have proposed
that the perfect denotes a special kind of state (cf. Parsons 1990; ter Meulen 1995;
Michaelis 2004; Hirtle 2007; Nishiyama and Koenig 2010). This state is subsequent to
the event expressed by the past participle or to a subpart thereof (cf. Nishiyama and
Koenig 2010: 619) and owes its existence to the fact of this event’s having occurred;
which particular state actually holds is filled in via pragmatic inferencing. Since the
inferability of the subsequent state indicates that its nature is conditioned by the
nature of the event upon which it ensues, Hirtle (2007: 222) proposes the term “result-
phase” to denote the situation that obtains upon transcending the endpoint of the
event expressed by the past participle.

The following tandem of examples illustrates the role of the perfect in coun-
terfactual contexts with modal auxiliaries:

(23) If I have arrived (by noon), I will call Judy.
(24) IfI had arrived, I would call Judy.

(25) If I had arrived, I would have called Judy.

The second of these sentences, (24), evokes a scenario in which the speaker has not
yet arrived but is inviting the hearer to imagine them as having done so and
therefore as being in the situation of having fulfilled the condition for the perfor-
mance of the action of calling Judy. The message conveyed is something like: ‘I’'m not
home yet [i.e. T'm not yet in the result-phase of arriving’], but imagine me as being
home; in that imaginary scenario, you can also imagine me as going to call her’. In
(24)-(25) the past-tense form of both had and would is used to modally distance the
scenarios they evoke from reality, representing them as purely imaginary in contrast
to the open-to-realization status of these two events in (23). The use of the perfect of
the infinitive after would in (25) adopts a point of view from which the calling is no
longer a live option in the imaginary scenario. This is because the perfect infinitive
denotes the result-phase of the calling, so that the message conveyed is ‘Imagine me
in the result-phase of arriving; in that imaginary scenario, you can also imagine me
as having called her’. However, since the speaker is not actually in the result-phase of
arriving, i.e. being home, they have not called the person in question.

Coming back to the issue of the scope of modals followed by the perfect infinitive,
we can now see that Condoravdi’s claim that the perfect scopes over the modal in
metaphysical-epistemic uses such as (19), repeated below as (26), is not accurate:
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(26) At that point, he might still have found the answer. But he stopped looking.

It is the tense of might itself here, and not the perfect infinitive construction, which
locates the modality in the past and requires tense to be analyzed as scoping over the
modal in the logical paraphrase of this sentence. The perfect infinitive, for its part,
represents the person referred to as possibly being in the result-phase of finding the
answer, which naturally implies that he/she is not really in the result-phase of this
action, i.e. that the opportunity for realizing the action has gone by and been missed.
The use of the simple infinitive produces a very different impression:

27 He had continued to believe in Hitler’s ability to win the war and supported
Hitler as long as he thought he might still win the war. (valkyrie-plot.com)

Instead of a retrospective view in which the opportunity for winning the war had
already gone by and been missed, the simple infinitive maintains the perspective of
the point in time at which the options about what could happen were still open.

4.3 Scope relations between modality and negation

Insufficient attention to the content conveyed by the linguistic semiology also leads to
problematic analyses of the scopal interaction between modality and negation.
Although the idea of possibility is expressed by the modal auxiliary can, which is part
of the verb phrase in an utterance such as (28) below, it is formalized logically as an
operator (POSS) that applies to the whole proposition and defines the latter as only
being true in some possible worlds:

(28) Myriam can swim.
POSS (Myriam swim)

The other major category of logical modality, necessity, is formalized as a sentential
operator (NEC) that represents the proposition denoted by the sentence as being true
in all possible worlds:

(29) Myriam must find a job soon.
NEC (Myriam find a job soon)

The English modal auxiliary must is standardly treated in the literature as taking
wide scope over negation, as illustrated in (30) below:

(30) You mustn’t tell her.
= NEC (NEG P)

Thus, in spite of the fact that in (30) the negation contracts syntactically with the
auxiliary, it is analyzed semantically as bearing on the infinitive tell rather than on
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the auxiliary must. This has the effect of introducing a mismatch between the se-
mantics and the syntax of this sequence: in De Haan’s words (2015: 113), “the negation
is interpreted [semantically] as having narrow scope, but is syntactically sentential”.

On the linguistic level, however, there are a number of reasons why it is prob-
lematic to treat structures such as (30) above as if must was not negated and the
infinitive was. Firstly, if contracted negation with mustn’t is analyzed as bearing on
the infinitive, incoherency is created with the behaviour of contracted negation
with the verb can, where contraction is strictly impossible when negation bears on
the infinitival complement. Thus one can oppose infinitival negation with non-
contraction in (31a) to auxiliary negation with contraction in (31b):

(31) a. Ican always not show up for the meeting.
b. Ican’t always show up for the meeting.

With negation of the infinitival event, moreover, it is impossible to contract not with
the auxiliary: the contracted form in (31b) is incapable of expressing the idea that it is
possible for the speaker to not show up for the meeting (*I can’t always show up for
the meeting and go skiing instead).

A second problem is posed by sentences such as (32) below:

(32) You made a beautiful queen. Congratulations, but where do you go from here?
With beauty like yours you mustn’t not use it! It is a great asset. (Www.
northescambia.com)

In this sequence there are two negations, and since it is quite clear that the second
one bears on the infinitive, one wonders how the first one, which contracts with
must, should also be construed as bearing on the infinitive. This however is the
position taken by a number of linguists, viz. Zwicky and Pullum (1983: 511), van der
Auwera (2001: 27), Israel (2011: 86-87), Leech (2004: 94), Palmer (1990: 43), Tottie (1985:
89), and Jacobsson (1979: 298). All of these authors claim that there is an irregularity
in the connection between contracted and uncontracted forms with the modal
auxiliaries. Thus while You must not go home has exactly the same meaning as its
contracted variant mustn’t, i.e. NEC ((NOT (you go home)), the uncontracted sequence
You can not go home has a meaning which is lacking in You can’t go home, a point
illustrated by the contrast in normality between (33a) and (33b), taken from Horn
(1989):

(33) a. A good Christian can not attend church and still be saved.
b. ??? A good Christian can’t attend church and still be saved.

The existence of a similar contrast between contracted and uncontracted forms with
must has been overlooked here however:
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(34) a. Thereisone sureway to find out whether attending church is necessary for
salvation: you must not attend church and see whether God punishes you
with eternal damnation.

b.  ??? Thereis one sure way to find out whether attending church is necessary
for salvation: you mustn’t attend church and see whether God punishes you
with eternal damnation.

If the logical paraphrase describing the semantic relation between must and nega-
tion was NEC (NOT P) in both (34a) and (34b), both of these sequences should be
equally acceptable. The fact that the contracted form is not usable here indicates that
the NEC (NOT P) paraphrase does not adequately correspond to the meaning of
mustn’t.

Another case in which negative contraction is impossible with must, whereas its
logical paraphrase NEC (NOT P) would be unobjectionable, is illustrated in (35):

(35) a. Mustyou really not say a peep during the whole dinner like that?
b.  *Mustn’t you really say a peep during the whole dinner like that?

If mustn’t say really had the meaning NEC (NOT say), there should be a negation on
the verb say to licence the NPI a peep in (35b), which is not the case. The same sort of
thing can be observed in interrogative utterances with why:

(36) Why must he always not arrive on time?

Here the contracted form is also impossible (*Why mustn’t he always arrive on time?),?
as the reason whose identification is requested here concerns the positive necessity
compelling the person in question to not arrive on time.

Yet another problem with analyzing negation as falling on the infinitive with
mustn’t is raised by tag questions. The pattern found with mustn’t is, in Palmer’s
(1990: 43) words, “a little surprising”, as the latter is followed by a positive and not a
negative tag:

(37 But we mustn’t allow it to keep us from our apple cider, must we?*
This however is exactly the pattern that one would expect if the negation bears on the
modal auxiliary must in (37).

Another indicator of where the focus of negation is located linguistically with
mustn’t is provided by Klima’s (1964) too versus either test. With clear cases of non-

3 No occurrences whatsoever of the sequence “Why mustn’t he always” were found on the Internet
in a Google search performed on April 20, 2017.

4 A search of the COCA, COHA, BNC and SOAP corpora turned up 25 examples of this type of
sequence, all of which conformed to the pattern described by Palmer.
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contracted infinitival negation with positive can, one finds the affirmative additive
form too:

(38) If Joey can not go to class today (i.e. play hooky), we can too (*either).

However for mustn’t, as noted by Horn (1989: 506), the pattern is rather that observed
with a negative main clause:

(39) Joey mustn’t play hooky and you mustn’t either (*must t0o).

A further problem is posed by (40) below, where, as Drubig (2001: 7) observes, the
preposing of negation signals a reading in which must is under the scope of never:

(40) Never again must we have the cult of the personality when the leader can do
no wrong.’

The message conveyed by this sequence as formalized in its logical paraphrase
however is ‘it is necessary" that we never? again have the cult of personality,” with
never under the scope of must.

Scope problems concerning negation are also found with modal auxiliary may.
In its epistemic use, this modal is treated like must as a positive polarity item that
must always be outside the scope of negation (cf. Israel 2011: 131-132). In the case of
may, this analysis introduces a peculiar discrepancy between its deontic and
epistemic senses with respect to their interaction with negation. One may suspect
that the distinction between narrow and wide scope negation in (41) and (42) below
has a lot to do with the two very distinct paraphrases proposed for may in these two
sentences. In (41), the gloss corresponds to the type of speech act performed by the
speaker uttering the sentence (permitting):

41 No, you may not leave the table.
Narrow scope: ‘You do not have permission to leave.” [NOT (may)]

In (42), on the other hand, may is paraphrased by ‘it is possible,” which does not
denote the discourse act performed by the speaker but rather the logical import of
the modal:

(42) We may not get a chance to talk again.
Wide scope: ‘It is possible that we will not talk again.’ [may (NOT)]

As with must, usage with two negations, one of which clearly bears on the infinitive,
is also possible with epistemic may:

5 There are 36 such attestations in the iWeb corpus.
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(43) (...) having been in fandom for years I do know fandom politics can change
during the years. Characters that are popular may not always be
unchallenged and unscrutinised, characters that are hated may not always
not be loved or not have a passionate and dedicated following. People can
Jjump ships, new ships may form, unpopular ships can even become popular.
(http://arghink.com)

This poses the same sort of problem as that noted with must above: it is clearly the
case here that the second negation bears on the infinitival complement, which leaves
one wondering how the first negation could also bear on the same infinitive and why
one cannot say *Characters that are hated may always not not be loved.

Tag questions also raise a problem, as may not is followed by a positive rather
than a negative tag:

(44) Mmmmmm excited. Or perhaps I should save them for “our” group meet??
But then, that may not happen, may it? (forum.breastcancercare.org.uk)

Once again, this indicates that it is may that is negated, an analysis which is further
supported by the too/either test:

(45) a. Mary may not show up at the party and Joe may not either.
b. *Mary may not show up at the party and Joe may too.®

When all of these facts are taken into consideration, the classification of epistemic
may as a Positive Polarity Item escaping the scope of negation appears highly
problematic.

5 A natural-language perspective on the relation
between modality and negation

The observations made above concerning the muddy relations between must, may,
and negation are undeniable. The murkiness that they manifest indicates that the
logical paraphrases used to describe these modals’ meanings do not provide a
satisfactory understanding of the behaviour of these lexical items with respect to
negation. This implies that one cannot simply assume the meanings of the natural-
language modals to be equivalent to the logical categories of POSS and NEC. A closer

6 This sequence would be acceptable if strong stress were placed on the modal may. The effect of
placing such stress on may, however, is to introduce a break between the modal and the negative
particle, thereby causing the negation to bear on the infinitive show up and not on the auxiliary may,
which explains the use of the positive additive here.
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look at the semantics of must and may is needed in order to arrive at a more precise
characterization of the language-specific conceptual content associated with these
linguistic signs in English. Comparison of must with its semantic neighbor need, and
of may with its partner in possibility can is used below to bring their linguistic
meanings and their relation to negation into sharper focus.

5.1 Two modalities of possibility in English

Unlike most forms of modal logic, which have only one possibility operator sym-
bolized as ¢, English has two modal verbs corresponding to the notion of possibility:
may and can. Bolinger (1989: 8) offers the most adequate differentiation between
these two auxiliaries in terms of “intrinsic possibility, or potentiality, for can, and
extrinsic possibility, or simply possibility, for may”.” Regarding the deontic sense of
may, Bolinger (1989: 12) observes that “permission is by definition extrinsic: the
permittee is subject to an outside authority”. He follows Duffley et al. (1982) in
pointing out that once it has been received by a permittee, however, the permittee
can be conceived as actually having permission (i.e. possessing the potential) to
perform the event permitted, and so the notion of permission can also be expressed
by the auxiliary can (e.g. You can come in).

At the other extreme from the deontic, Bolinger (1989: 12) proposes that “the
epistemic is the domain of fate, God, chance, the weather, or whatever powers escape
human control, again by definition extrinsic”, as in It may snow tomorrow. In be-
tween are uses such as that in (46) below:

(46) Parrots may be distinguished by their markings.

Bolinger (1989: 8) paraphrases this as “the possibility exists”, which fails to bring out
the externally conditioned nature of the possibility in play here: what may signifies is
that the way the world is — the colour patterns of parrots’ feathers — allows

7 Commonly-cited studies such as Palmer (1979, 1986, 1990) and van der Auwera and Plungian (1998)
are more concerned about classifying the various uses of can and may in a typological schema than
about showing any unity of meaning underlying each of these two linguistic signs and characterizing
it as adequately as possible while respecting its unity. Nevertheless, Palmer (1979: 61, 150) suggests
that can always expresses dynamic possibility, i.e. is concerned with the ability or disposition of the
subject. And van der Auwera and Plungian (1998: 89-90) imply that may is extrinsic in that they see it
as having evolved historically from “participant-internal” (the idea of ‘might’ or ‘power’) to deontic
(the idea of what is permitted by an authority, which is “participant-external”). Moreover, they see
the epistemic use as derived from the deontic, which entails that it is also extrinsic. The one use of
may that they cite as participant-internal (She deals with it as best she may) (1998: 90[11a]) is most
adequately paraphrased by ‘as best as the situation allows,’ i.e. as denoting an externally-conditioned
form of possibility.
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distinguishing them by their markings as a possibility. As with permission, can is
possible here in the sense of ‘having-the-possibility-as-a-result-of-the-way-the-world-
is’. In some cases of this type of usage, the external factor allowing the possibility is
explicitly identified in the context:

¢Y)) Thanks to Spoken Arts Records, history buffs may hear Lincoln’s ‘most
memorable speeches and letters’ in a two-disc series, interpreted by Lincoln
authority and lecturer Roy P. Bassler. (au.latest.nsw624.appspot.com)

As for can, besides the ‘having permission’ and ‘having-the-possibility-as-a-result-of-
circumstances’ senses, this modal is also found in utterances expressing abilities and
characteristics of the subject:

(48) He can bench-press 300 pounds.

This use quite obviously involves an intrinsic potential possessed by the subject. We
therefore characterize the distinction between may and can as that between ‘pos-
sibility allowed to the subject by something else’ versus ‘possibility possessed by the
subject’.

The epistemic use of can is the one that is of the most interest to us here as it is
cited by Israel (2011: 131) as having narrow-scope negation of the modal, with the
latter manifesting negative polarity:

(49) a. They actually pay you to make up words? You can’t be serious.
b.  He says they pay him to make up words. *He can be serious.

Israel (2011: 131) comments that epistemic can is “essentially an expression of
shocked disbelief”, “profiles a minimal degree on a scale of possibility”, and is
“restricted to use in emphatic propositions where every possibility is effectively
excluded”. He contrasts emphatic NPI can with PPI may, which in its epistemic sense
escapes the scope of negation (so that We may not get a chance to talk again means ‘it
is possible’ that we will not® get a chance to talk again’ and not ‘it is not’ possible
that we will get a chance to talk’).

Israel’s paraphrases are unable however to account for the fact that may and can
do not manifest the same polarity sensitivity in their epistemic and deontic uses. A
more close-fitting characterization of the language-specific notional content of can
and may is needed if we are to come to grips with this fact. Since can attributes a
potentiality to its subject as a property possessed by the latter, it seems reasonable
that the effect of negation on this modal would be to deny that the subject has any
potential for realizing the event denoted by the infinitive. In logical formalization,
this corresponds to a structure in which negation scopes over the modal in both
deontic and epistemic senses. When, as is the case in epistemic usage, the ultimate
source of the potential possessed by the subject is what the present state of the world


http://au.latest.nsw624.appspot.com

18 —— Duffley DE GRUYTER MOUTON

puts within its power to do, negating can amounts to excluding all possibility of
realizing the event for the subject, thereby producing an emphatic negation. When
the source of the potential is the speaker’s authority, on the other hand, the effect of
the negation is not felt to be emphatic but simply matter-of-fact, as in You can’t go to
the party, where the meaning conveyed is merely that of the subject not having
permission to do a particular thing, with no further implications concerning other
possible scalar values.® This is also the case with deontic may in You may not go to the
party, except that what is denied is the subject being in a state of not being inhibited
from attending the party by an external authority, i.e. the latter does not allow the
permittee the possibility of going to the party. This produces the impression of “a
difference in power between the giver and receiver of permission” (Leech 2004: 77),
as the possibility of performing the infinitive’s event is construed as not allowed to
the subject of may by an external authority.

Because of the peculiar linguistic meaning of may, this modal conveys a very
nebulous form of possibility when used epistemically — one in which the way things
are allows, i.e. does not exclude, something as possible for the modal’s subject. To say
that it may rain is therefore merely to say that the state of the world, as far as the
speaker knows it, does not exclude rain as a possibility. Paradoxically, from the
logical point of view the assertion of this very mitigated form of possibility entails its
own negation, as the speaker’s saying that he knows of no factor that would render
rain impossible does not logically exclude the possibility that it might in fact not rain
at all. And so, from the logical perspective, may entails may not, which makes it seem
as if negation had no effect on epistemic may, as reflected by Israel’s paraphrase of
We may not get a chance to talk again as ‘It is possible that we will not talk again’ and
his classification of epistemic may as a PPL

On the linguistic-semantic level, however, affirmative epistemic may represents
the subject of the modal as being in the state of being uninhibited by any external
factor from actualizing the event, and its negation denies that the subject is in such a
state and so expresses non-freedom from inhibiting circumstances. The precise effect
of negating may in its epistemic use can be observed in cabin attendant announce-
ments about oxygen masks, which inform passengers that Although the bag on the
oxygen mask may not inflate, oxygen is still flowing to the mask. The idea conveyed
here is that there is a possibility for certain circumstances to inhibit the inflation of
the bag even though oxygen is in fact flowing to the mask, i.e. the ‘circumstances-
don’t-inhibit-the-event’ type of possibility denoted by may does not exist. It would not

8 In Israel’s model, ‘emphatic’ means ‘entails the norm on the relevant scale’. Thus not sleeping a
wink entails not sleeping a normal amount of time, and negating this minimal value on the scale
produces a strong assertion with a large number of entailments covering all higher quantitative
values.
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be possible to use affirmative may in this context, which shows that may and may not
do not mutually entail one another in epistemic use.

5.2 Two modalities of necessity in English

As with possibility, formal logic has only one necessity operator, [J, corresponding to
universal quantification over possible worlds. English, on the other hand, has two
verbs with modal-auxiliary morphosyntactic behaviour which can be paraphrased
by the notion of ‘necessary’: must and need. Must is described by Leech (2004: 78-79)
as covering the semantic ground corresponding to three different senses:

a. obligation, as in You must be back home by 10 o’clock

b. requirement, as in Old people must be treated with respect and understanding
c. logical necessity, as in He’s not home yet — he must be working late at the office.

Need covers the same ground but occurs only in non-assertive contexts, being

distinguished from must in that it is paraphrasable by ‘not obliged’ and ‘not neces-

sary’ rather than by ‘obliged not’ and ‘necessary not’:

a. obligation (You needn’t be back home before 11 o’clock)

b. requirement (In spite of their age, elderly people need not be pampered)

c. logical necessity (What we see, what we hear and what we assume needn’t be true
always).

The standard treatment of need in its modal uses is to classify it as an NPI which can
only be deployed in negative contexts. This does not do justice however to the
difference between the full verb and modal uses of this verb, as the full verb is also
found in the negative (e.g. He doesn’t need to see a doctor). Duffley (1994, 1997) and
Duffley and Larrivée (1998) argue that, in and of itself, the English verb need denotes
a reality, as attested by its use as a full verb in He needs to see a doctor. Need only
acquires modal status when the speaker retreats from the acceptance of its reality
into a position of radical skepticism as to whether the prerequisite conditions for a
real need to exist are met. Scalar logic then comes into the picture, because the mere
conditions for the existence of a need represent a lower value on the scale of being
than the reality of the existence of a need, and so negating them entails the negation
of any higher value, i.e. of any form of existence of need as a reality whatsoever, even
a minimal one. Duffley and Larrivée (1998: 103) offer the visualization in Figure 1 of
the relation between modal need and minimizing NPIs.

Israel (2011: 130) classifies auxiliary need as an attenuating NPI with a high
g-value and a low i-value, in the same category as the determiner much in Margo did
not sleep much before her big test. As a necessity modal, it corresponds to a universal
quantifier, indicating that the proposition is true in all possible worlds: this places it
higher on the quantitative scale than the above-medium number of possible worlds
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lift a finger do more than lift a finger

conditions that must be met for need to | real existence of need (= more than the
exist mere conditions for its existence)

Figure 1: Relation between modal need and minimizing NPIs.

corresponding to the scalar norm expressed by should (2011: 130). Its low i-value is
manifested by the fact that a statement such as (50) below is “conspicuously unin-
formative if one wants to know what it is one should or should not do”:

(50) You needn’t be so coy.

While one cannot dispute the fact that in the use adduced by Israel one does feel a
certain effect of attenuation, this would seem to be due to the meaning of the ad-
jective coy (cf. the very different effect of You needn’t be so cocky, where it is perfectly
clear what sort of behaviour one should not be showing). Moreover, if one compares
the i-value of need to that of the scalar norm should, it is far from clear that needn’t is
weaker than shouldn’t, as witnessed by the following attested sequence:

(51 Thus, you need not have your keywords everywhere and, in fact, you
shouldn’t.. lest you be seen as a keyword stuffer. (theseosystem.com)

Here shouldn’t denotes a stronger obligation than need not and excludes the possi-
bility allowed by need not that you can have your keywords everywhere if you like.

In addition, if one compares the negated modal and full verb uses of need to one
another, one feels the modal to denote a stronger form of negation than the full verb,
as illustrated in (52) below:

(52) a. Youdon’t need to come to the next meeting.
b. You needn’t come to the next meeting.

While the negative full verb in (52a) only negates the existence of a real need, the
negated modal in (52b) denies the existence of the requisite conditions for any need
at all to obtain (i.e. that the possible reasons for coming to the next meeting carry
sufficient weight to constitute a real need in any way whatsoever). This conveys the
impression of the speaker deeming there to be absolutely no need of any kind
whatever, not even the slightest, for the addressee to come to the next meeting, which
can give rise to impressions of authoritative and perhaps even haughty dispensation
that are absent from the use with the full verb.’ Similarly in (53b) below, with need

9 The modal form could also be used to reassure the hearer that there is no need whatsoever for
them to bother worrying about coming to the meeting: they can rest easy in the knowledge that their
presence is completely unneeded. This also involves the radical negation of any form of need
whatsoever.
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used as a modal there is a radical questioning of the existence of any need for Kim to
know about the matter, whereas in (53a) the existence of the need may be pre-
supposed and the precise nature of the information that Kim needs to know can be
the object of the question:

(53) a. What does Kim need to know about it?
b. What need Kim know about it?

In other words, the modal questions the very existence of anything whatsoever that
Kim might need to know, whereas the full verb merely questions the identity of the
thing that possibly needs to be known by Kim."

Returning now to must, the problematic character of the claim that it is a non-
negatable PPI has already been detailed above, where it was demonstrated that on
the linguistic level the contracted form mustn’t shows every sign of involving
negation of the modal. That negation should interact in a different way with the
paraphrase ‘is necessary’ than with the irrealis modal meaning of the verb must is
not unexpected in an approach that is sensitive to the actual semantics of natural
language and does not try to reduce it to logic. The logical paraphrase treats the
modality as a reality by using the present-indicative tense of the verb be, while the
modal treats it as a radical non-reality (signaled by the absence of -s ending, the
absence of to before the infinitive, the absence of do in negation).11 Since must’s
meaning is irrealis to the core, one might expect that negating something already
fundamentally construed as non-real could introduce a twist into the conceptuali-
zation that might be difficult to capture by means of the categories of modal logic and
the indicative-mood paraphrases associated with them. Rather than negating the
infinitive, the modality of negation would seem to coalesce with the modality of must
itself to produce a negatively-charged version of must’s modality: the subject of
mustn’t is thus represented as being in a constrained state in which the only avenue
open is oriented in the opposite direction to the realization of the infinitive’s event.
When paraphrased in terms of the existence of necessity, this negatively oriented
modality corresponds to ‘necessary not,” which makes it seem as if the modal was not
negated. As far as the notional landscape of everyday English is concerned however,
the linguistic evidence argues against this being the case. In contrast to must, the
modal use of need is predicated on the radical negation of the very conditions for
need to exist: this explains why it always corresponds to a logical paraphrase of the
form ‘not necessary.’

10 With a certain intonation, (53a) could also produce an effect similar to that conveyed by (53b): this
would be due however to the intonation, which in such a case would imply that the answer to the
question is ‘Nothing’.

11 See Duffley (1994: 234-236) for the semantic import of these morpho-syntactic features.
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6 Scope relations between modality and aspect

The logical toolkit of scope and quantification has also been applied to the interaction
between modality and aspect expressed on the modal verb itself. In an article dis-
cussing the puzzling effect that perfective aspect has on certain modals, giving rise to
a reading in which the proposition expressed by the complement of the modal is
understood to really hold in the actual world and not merely in some possible
scenario, as in (54) below, Hacquard (2009) accounts for the actuality reading by the
logical scope-relation between aspect and modality:

(54) Pour aller a Londres, Jane a pu prendre le train.
‘To get to London, Jane was able to catch a train.’

She argues that when aspect scopes over the modal as is the case for root modality, it
forces the interpretation to be that of an actual event. Perfective aspect is argued to
have a world-argument w that needs to be satisfied. When there is no modal in the
syntactic tree in a position above aspect to bind that world-argument, the actual
world w, binds it, thereby locating the event in the actual world. When the modal
scopes over aspect, however, this interpretation is not produced, this is claimed to be
the case with epistemic modals, which scope above both tense and aspect, and with
imperfective root modals, due to the fact that the imperfective introduces modality in
the form of genericity, which is held to be responsible for obviating the need to
interpret the complement as being actualized.™

Following Bonomi (1997) and Hacquard (2009: 282) treats aspect as involving
quantification, in this case over the event described by the verb phrase: the
perfective French passé simple, Jane dansa (‘Jane danced’) is characterized as an
existential quantifier that “describes some event of dancing”; the imperfective
imparfait, Jane dansait (‘Jane was dancing/Jane used to dance’) is depicted as a
universal quantifier describing a series of events in which “all relevant events in a
certain interval are events of Jane dancing.” The reduction of aspect to quantification
turns out to be problematic however. Bonomi’s (1997: 492) argument that the
imperfective is a universal quantifier is based on his analysis of (55) below as
signifying that “there is a past interval i which temporally includes an event of Miles
Davis’s noticing Ahmad Jamal, and that all the relevant subintervals in i are char-
acterized by the occurrence of an event of Ahmad Jamal playing in a trio”:

12 The generic present tense in This machine crushes oranges and removes the seeds does not entail
that the machine has ever actually crushed a single orange. The imperfective pouvait in Pour aller a
Londres, Jane pouvait prendre le train (‘To get to London, Jane could catch a train’) does not entail that
Jane took the train.
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(55) Quando fu notato da Miles Davis, Ahmad Jamal suonava in un trio.
‘When he was first noticed by Miles Davis, Ahmad Jamal was playing in a
trio.

This description is motivated by the derivation of the progressive and habitual
readings of the imperfective from the same Logical Form based on universal
quantification over circumstances: (55) above could either convey the message that
Ahmad Jamal was actually in the middle of a performance when he was noticed by
Miles Davis or that he was simply a member of a trio and played habitually with
that group. A basic problem with Bonomi’s analysis is that on the habitual reading
Miles Davis’s discovery probably occurred at a moment at which no event of
Ahmad Jamal playing in a trio was in progress. This contradicts the definition of the
imperfective as a universal quantifier in which all the relevant subintervals in the
past interval referred to are characterized by the occurrence of Ahmad Jamal
playing in a trio. This analytical deficiency is caused by the discrepancy between
the logical category of universal quantification and the linguistic category of the
French imparfait.

Another problem with Hacquard’s analysis concerns the French modal verb
vouloir ‘want’. As she herself notes (2020: 18), the use of the perfective form of this
modal in its root sense does not convey an actuality entailment as the utterance
below is perfectly acceptable:

(56) Jean a voulu parler a Marie, mais il ne lui a pas parlé.
‘John wanted to talk to Mary, but he didn’t’

Hacquard contrasts the French verb with its Italian counterpart, which, she argues,
does convey actuality entailments:

(57) Gianni ha voluto parlare a Maria, #ma non lo ha fatto.

She claims (2020: 19) this distinction to be due to the fact that Italian volere ‘want’ is a
monoclausal “restructuring predicate” which involves a single tense and aspect
projection resulting in a single-event-quantification denoting an event which has to
occur both in the actual world and in all of the subject’s desire worlds. The French
verb, on the other hand, is biclausal. The claim that the Italian verb is monoclausal is
doubtful in the light of an example such as (58) however:

(58) Parto? Non parto? Ok parto, ma se succede qualcosa? Queste domande mi
frullavano nella mente da un bel po di tempo, sapevo che volevo partire ma
in quei momenti riuscivo a immaginarmi solo le situazioni peggiori in cui mi
sarei potuto ritrovare, e questo mi teneva bloccato.
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‘Do I leave? Do I stay? OK, I'm leaving, but what if something happens? These
questions had been floating around in my mind for quite some time, I knew I
wanted to leave but in those moments I could only imagine the worst situations
in which I might find myself, and this kept me stuck.’ (mentenomade.it)

Here the wanting and the leaving are located at different moments in time, which
should not be possible if they involved a single tense projection and a single event.
Moreover, the claim that the Italian verb volere is always implicative is itself
problematic as the use above does not imply the realization of the event denoted by
its complement, nor is this implication present in (59):

(59) Ovviamente volevo restare qui e giocare a tennis, ma a un certo punto con la
quantita di follia in giro volevo solo uscire e tornare a casa.
‘Obviously I wanted to stay here and play tennis, but at some point with
the amount of craziness going on I just wanted to get out and go home.’
(www.fanpage.it)

On the other hand, it should be noted that the French modal vouloir can in fact be
used in an implicative context:

(60) Hier soir, j’ai voulu lui parler parce que je ne comprends pas les raisons de
toute cette histoire. Bien stir il m’a dit que tout était de ma faute.
‘Last night, I decided to talk to him because I don’t understand why all this
stuff is going on. Of course, he told me that it was all my fault.’ (forum.
psychologies.com)

This suggests that the impression of an actuality entailment with perfect aspect has to
do with the lexical content of the modal: having been able to do something (i.e. having
exercised one’s power to act) or having had to do something (i.e. having undergone
compulsion to act) implies that one has actually done it; having wanted to do
something does not necessarily imply this, although sometimes where there has been
a will there has been a way.

7 Linguistic lessons learned regarding logical
paraphrases

The old adage that appearances can be deceptive seems very apt for the scope
phenomena examined in this study. As argued by Fuchs (1994: 29) and many others,"

13 Cf,, among others, Cruse (2011: 143-145), Maienborn et al. (2011: 460-462), Murphy (2010: 110),
Fodor (1998: 86-87), and Chierchia and McConnell-Ginet (1990: 35-38).
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the relationship between an original utterance and a paraphrase is one of resem-
blance or logical equivalence and not of identity, so that any paraphrase introduces a
certain distortion of the original utterance’s meaning. The measure of distortion is
increased when formal logic is used as the paraphrase language: logical symbols such
as Vv, 3, ¢ and I are not, strictly speaking, intended as paraphrases of natural-
language words but rather as operators in a formal calculus designed to model the
effects that such operators have on judgments of truth-conditions. In the conceptual
repertory of native English speakers, the evidence indicates that the modals are
semantically kindred to negation, being defined in opposition to real existence.
Consequently, paraphrasing must by NEC and the associated indicative phrase ‘it is
necessary’ obscures the fact that this modal does not interact with negation the same
way as the reality of the existence of the property of being necessary does. Thus
although there is a global logical equivalence between Joe mustn’t worry and It is
necessary for Joe not to worry, the linguistic means used in the two sequences are
very different, as can be seen from the distinct verbal subjects (Joe vs It), the dif-
ference in inflectional morphology of the verbs (-s ending vs @), the occurrence of the
preposition for before the noun Joe in the paraphrase, the use of the to rather than
the bare infinitive, and the different positions of negation. From a natural-language
semantic point of view, the non-negatability of must in English can be argued to be an
illusion created by a paraphrase which describes this modal’s meaning by the
present-indicative phrase is necessary.

Portner (2005: 1-3) offers the following apologia for using formal logic to analyze
natural-language semantics:

Formalization allows the construction of very precise theories, and precise theories are better
because they don’t allow the theorist to fudge the data quite so easily as less precise theories do.

The examination of the logical analyses undertaken in this study suggests that very
precise theories may unfortunately also have the opposite effect — that of forcing the
theorist to straitjacket the data so that it fits the theory. The logical tools applied by
formal semanticists to the phenomena of tense, aspect, modality and negation have been
shown in many respects to obscure rather than to clarify the nature of these linguistic
categories and the interaction between them in natural language. The non-formal de-
scriptions proposed here have been argued to cast greater light on these phenomena,
although such light is yet pale and there remain many questions that are still to be
resolved.
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