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1. Introduction to the puzzle.  
 

•  What it’s about. Linguists, philosophers, and logicians are all interested in the relation 
between form and meaning in natural language. Linguists have learned a great deal from 
philosophers and logicians, and make use of many tools developed in logic and the 
philosophy of language. But sometimes the patterns of form and meaning that we find in 
natural languages – especially when we go beyond English – convince us that we need to 
redesign some of the tools or invent some new ones. Shorthand slogan for the enterprise of 
finding the best formal tools for analyzing natural language semantics: “Logic of Natural 
Language”.                                                                                                                                                        

•  Noun phrase meanings and their interaction with various ‘operators’. This lecture is 
about the interaction of the meanings of NPs (Noun Phrases: a small car, the winner of the 
race, the author of Waverley,  peace, Superman) and various ‘operator-like’ elements that a 
sentence may contain: negation, intensional verbs (want, expect, hope for, seek), tenses, 
modal verbs, and other elements. Here we’ll limit our attention to negation and 
intensionality.  

•  Negation and intensional operators: How alike, how different?  
The patterns of interaction of NPs and various operator-like elements sometimes show 
negation and intensional operators patterning alike, sometimes differently. Negation is not an 
intensional operator; so why does it sometimes pattern with the intensional operators? And 
why sometimes and not always? 

•  The plot. First some background to review (briefly and superficially) some of the basics of 
NP interpretations, the semantics of the relevant operator-like elements, and their interaction 
(Section 2.) Then we look at how some natural languages encode certain relations between 
NPs and certain operators, giving us a window on some aspects of the “logic of natural 
language”. There we find a puzzle in the Russian “genitive of negation” construction, which 
seems to lump negation and some intensional verbs together (Section 3). In Section 4 we 
work our way through some hypotheses about what is going on, concentrating on the 
interactions among scope, NP interpretation, and the semantic properties of negation and 
intensional operators. We’ll illustrate briefly and simply why things are “not so simple” in 
familiar domains such as negation, and arrive at some conclusions about what negation and 
intensionality share and how they differ (Section 5).  
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2.  Background. “Scope ambiguity,” NP interpretations, and the 
semantics of operators. 
 

Let’s start with some examples.  

Intensional contexts: 
(1)  Mary is looking for a professor who teaches Greek. 

This sentence is ambiguous.  (a) de re (transparent):… a certain professor   
        (b) de dicto (opaque) : … anyone who meets that description 

Comment: It’s the NP interpretation which is called de re or de dicto; it’s the context which 
is called (referentially) transparent or opaque. As with is looking for ___, many opaque 
contexts also have an alternative construal as transparent. 

Comment: The sentence could be ‘disambiguated’ by replacing “a” with “a certain” (de re) 
or “any” (de dicto), but these ADD something more beyond scope disambiguation, 
especially in the case of “any”. 

On the de dicto reading of the NP, the context Mary is looking for _____  is an example of 
an intensional (more accurately, non-extensional)  context.  

The main criterion for calling something an intensional context is the “failure of 
substitutivity of co-extensional expressions.”  

•  Substitution of extensionally equivalent expressions in an intensional context (on the 
opaque reading) does not always preserve truth-value. 

E.g., suppose the extension of professor who teaches Greek in the given context is the same 
as the extension of professor who teaches Latin. Substituting one for the other in (1) may not 
preserve truth-value. The same substitution in (2), an extensional context, will always 
preserve truth-value – that is the hallmark of an extensional context.  

(2) Susan is sitting next to a professor who teaches Greek. (unambiguous) 

In (1) and (2), the difference is in the verbs: look for creates an opaque context (is an 
“intensional verb”), while sits next to creates a “referentially transparent” or extensional 
context.    

 
Comment: Intensionality is even easier to illustrate with definite descriptions than with 
indefinite ones, but I’m using indefinites because of their clearer interaction with negation.  
 
Comment: It’s an open issue whether look for has a different sense in the case of the transparent 
reading. See discussion of Russian zhdat’ ‘wait for, expect’ below. 
 
More intensional verbs: seek, owe, need, lack, prevent, resemble, want, request, demand. 
The Fregean analysis, as developed further by Carnap, Kripke, Montague:  An expression like 
professor who teaches Greek has both an extension in each possible state of affairs (the set of 
professors who teach Greek, say), and an intension, which we can think of as the property that 
determines what extension is picked out in each possible state of affairs (modeled by Montague 
as a function from possible worlds to sets of individuals, for instance.) In extensional contexts, 
an expression contributes its extension to determining the extension of the whole; in intensional 
contexts, it contributes its intension. 
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Informal description of analysis: 
(i)    Mary is looking for a professor who teaches Greek 

(ia)  on the de re / transparent reading: 
   S: Mary is looking for a professor who teaches Greek 
          3 
   NP: a professor who teaches Greek        S: Mary is looking for him2 
       3 
         NP: Mary VP:  is looking for him2 
 

Semantics:  || a professor who teaches Greek || (λx2 [ look-for (Mary, x2) ] ) 
 ≡   ∃ y(professor(y) & teach-Greek (y) & look-for (Mary, y)) 
 
There is some (actual) professor who teaches Greek who Mary is looking for. 
 
(ia)  on the de dicto / opaque reading: 
 S: Mary is looking for a professor who teaches Greek 
  3 
 NP: Mary VP:  is looking for a professor who teaches Greek 
          3 
     V:  is looking for  NP: a professor who teaches Greek 
 
Semantics:  look-for (Mary, ∧ || a professor who teaches Greek||) 
 
I.e., the look-for relation holds between Mary and the intension of the generalized quantifier 
expressed by a professor who teaches Greek. Roughly: In every possible world which satisfies 
Mary’s search, Mary finds a professor who teaches Greek.   
 
But the truth of this sentence doesn’t require that there exist any such professor in the actual 
world, and it isn’t “about” any particular professor.  
 
An expression such as “a professor who teaches Greek” has an extension in every possible world 
(on Montague’s analysis, that extension is the set of all properties that at least one professor who 
teaches Greek has; if there isn’t any such professor in a given world, then the extension at that 
world is the empty set of properties). The intension of an expression α is a function from each 
world to the extension of α at that world. We may understand intensions even when we don’t 
know what the extension is: think of an expression like “the tallest woman in the world” or “the 
geographical center of New Zealand”.  
 
So on the intensional reading of ‘is looking for’, we take it that Mary has formulated her search 
in qualitative terms rather than having a specific individual in mind that she’s looking for. On 
the extensional reading, she is looking for a particular person, for instance Helen North; the 
speaker describes that person as a professor of Greek, but Mary doesn’t even have to know that 
Helen North is a professor of Greek.  

******* 
Other intensional constructions involve modal verbs (may, must, can, should, might, etc.), 
propositional attitude verbs like believe, some adverbs (necessarily, possibly, and others).  
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Negation.  
(3)  John didn’t answer 10 questions.   (ambiguous) 

  (a)   There are 10 questions that John didn’t answer. (10 > NOT) 

  (b)   It’s not the case that John answered 10 questions. (NOT > 10) 

The corresponding affirmative sentence has no such ambiguity.  The ambiguity evidently results 
from the interaction between the quantifier 10 and the negation. Note that ambiguity is also 
removed if the NP is unambiguously referential (e.g. this question.) 

Comment: Negation is NOT intensional, at least not when analyzed in the usual way as a truth-
functional operator. That can be shown by trying out substitutions with a professor who teaches 
Greek and a professor who teaches Latin in simple negative contexts like “John isn’t sitting next 
to ___” on the assumption of co-extensionality, or similar examples with co-extensional definite 
descriptions. If one controls for the scope ambiguity noted above, the choice of description has 
no effect on the truth value. 

Comment: The kind of ambiguity noted in (3) arises with indefinite descriptions quite generally, 
but not with definite descriptions1.  

Comment: Dorothy Grover (p.c.) has called my attention to the possibility that when negation is 
used in a speech act of “rejection”, as suggested in Grover (1981) it might be argued to be 
intensional, much as the context “Jones denied that ___” is. But she is not herself ready to argue 
that “It is not true that” is ever intensional.  

Other operators much studied but not discussed here:  Tenses; quantifiers; only, even, 
always, and other ‘focus-sensitive’ operators. All of these give rise to scope ambiguities, and 
much of what is discussed below applies to them as well. The same questions of similarities and 
differences arise across different classes of operators, with different details in each case. 
 

3. Natural language patterns – strategies of marking different 
interpretations differently. 

3.1. Some languages mark opaque readings, e.g. Romance languages - 
subjunctive  
The English example (1) is ambiguous. One can find unambiguous paraphrases by changing the 
wording in various ways (e.g. with a certain or any), but the simple sentence is ambiguous. 
There are languages in which various obligatory grammatical markings split such sentences into 
unambiguous pairs. For instance, consider the Spanish translations2 of (1): 
 
(4)  a.   María busca    a   un profesor   que   enseña        griego.    (transparent) 
      Maria looks-for    a  professor  who  teaches-INDIC.  Greek. 

   b.  María busca    (a)  un profesor   que   enseñe          griego.    (opaque) 
      Maria looks-for    a  professor  who  teaches-SUBJUNC.  Greek. 
 
                                                 
1 There is a different ambiguity to worry about with definite descriptions, one concerning the presuppositions or 
assertions of existence and uniqueness (‘the present king of France’ examples). I am staying away from those 
problems here. 
2 Thanks to Maribel Romero and Paula Menéndez-Benito for checking my Spanish data. Paula uncovered some 
interesting Google data about the optionality of the preposition “a” in (4b).  
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In Spanish, neither sentence is ambiguous in the way that (1) is: in many intensional contexts 
Spanish makes the embedded verb in the relative clause subjunctive, vs. indicative in all 
extensional contexts. (But with a simple NP with no relative clause, like “a tall professor”, the 
corresponding Spanish sentence is ambiguous. And conversely we note that while English has 
nothing as uniform as the Spanish subjunctive, some expressions like ‘any old’ or ‘any … 
whatever’ do demand an intensional context.) 
 
There are many theories of the semantics of the subjunctive, in many cases relating the 
subjunctive fairly directly to ‘alternative possible situations’. But no “off-the-shelf” formal tools 
available from logic or the philosophy of language have yielded a direct account of the 
semantics of the subjunctive, and it remains a lively topic of debate. 

3.2. Negative Polarity Items (NPIs) 
English and many other languages have expressions that can occur in negative contexts but not 
in simple affirmative ones. The actual distribution of these “Negative Polarity Items” (NPIs), 
words like any, ever, at all, is more complicated and semantically very interesting: these words 
occur in the scope of monotone decreasing functions, in a sense spelled out clearly in the work 
of Ladusaw (1980); see also (Larson 1995).  
 
Thumbnail sketch: An “upward-entailing context” (denoting a monotone increasing function) 
preserves the ‘entailment’ from more than 5 questions to more than 4 questions. A “downward-
entailing context” (denoting a monotone decreasing function) reverses it.  
 

(5)  a.  Bill answered more than 5 questions ⇒ Bill answered more than 4 questions. 
 b. Bill didn’t answer more than 4 questions ⇒ Bill didn’t answer more than 5 questions. 
 c. Some students who answered more than 5 questions passed the test ⇒ 
   Some students who answered more than 4 questions passed the test 
 d. Every student who answered more than 4 questions passed the test ⇒ 
   Every student who answered more than 5 questions passed the test 
 
Downward-entailing contexts include sentential negation, the antecedent (but not the 
consequent) of a conditional, inside an NP headed by every or no (but not one headed by some 
or three). 

And it is just in these downward-entailing contexts that NPIs like any, ever, at all can occur. 
 
(6) a. *Bill answered any questions. 
 b. Bill didn’t answer any questions. 
 c.  *Some students who answered any questions passed the test. 
 d. Every student who answered any questions passed the test. 

What the semantics of the NPI words themselves is has been the subject of much research; to a 
first approximation, the NPI any is a variant of the indefinite some, and is like an existential 
quantifier with obligatorily narrow scope – but there is much more to be said about it, and much 
debate about whether and how it is related to the “free choice” any that shows up in certain 
modal contexts (You can ask any doctor) and seems like a special kind of universal quantifier3.  
 

                                                 
3 Of equal and related interest are the open-class family of ‘arbitrarily small amount’ expressions like the slightest 
sound, the least effort, which can also occur in both NPI and ‘free choice’ contexts, but not in ordinary contexts 
(except as literal superlatives). See (Carlson 1980, 1981, Fauconnier 1979, Horn 1999, Partee 2004). 
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The existence of these NPIs gives English some minimally contrasting unambiguous pairs like 
the following: 
 

(7)   a. Bill didn’t answer some of the questions. (∃  > NOT: there are some he didn’t.)  
   b. Bill didn’t answer any of the questions. (NOT > ∃ : there aren’t any that he did) 
 

These NPIs are not signaling intensionality, since negation is not an intensional construction. 
But their role seems in a certain sense analogous to that of the subjunctive in marking 
intensionality in Spanish. We return to the question of the parallels below. 

Note about linguistics vs. philosophy: Philosophers have written a huge amount about 
intensionality, and the subject came into linguistic semantics from philosophy. But linguists may 
have written more by now than philosophers about negation, probably because the basic 
semantics of negation seems so simple, whereas the linguistic phenomena surrounding negation 
(and companion problems of presupposition) are rich and varied. Linguists’ primary data are 
natural language patterns – our job is looking for the generalizations that underlie the observed 
patterns. The NPI puzzle has occupied linguists for years, and Ladusaw’s semantic solution was 
a real breakthrough. It was also one of the first examples of an explanation making crucial use of 
the model-theoretic side of formal semantics.  

Both fields like puzzles. In Section 4 I will try to make negation more puzzling.  

3.3. Russian Genitive of Negation and intensional verbs 
We discussed the Russian “Genitive of Negation” construction in an earlier lecture. As 
illustrated below; it involves substituting Genitive case for Accusative (on objects) or 
Nominative (on non-agentive subjects) of many verbs when the whole sentence is negated 
(Borschev and Partee 2002, Partee and Borschev 2002, 2004). Most researchers have held that a 
Genitive-marked NP under negation, as in (b) below, is an indication that the NP has narrow 
scope with respect to negation, much like the choice of any in (7b) above.  

(8)   a.. On  ne     polučil   pis’mo. 
      he   NEG   received  letter-ACC.N.SG 
      ‘He didn’t receive the (or ‘a specific’) letter.’ 

    b. On  ne    polučil   pis’ma. 
      he   NEG  received  letter-GEN.N.SG 
      ‘He didn’t receive any letter.’ 
 
It was pointed out by Neidle (1988) that Genitive case is also used to mark opaque objects of 
certain intensional verbs (although not all, and there is variability in whether it is optional or 
obligatory.)  

 (9)   a.  On  ždet  podrugu.              (Neidle 1988, p.31) 
       He  waits girlfriend-Acc 
       ‘He’s waiting for his girlfriend.’ (transparent, NP de re) 
    b.  On  ždet   otveta      na  vopros.  
       He  waits  answer-Gen to question 
       ‘He’s waiting for an answer to the question.’ (opaque, NP de dicto) 

The puzzle is: why is the same construction used to mark both? Negation is not intensional, so 
why should negation and intensionality pattern together, as they do in a number of natural 
language phenomena? 
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4. Hypotheses 

4.1 Scope differences. 
 On the classical linguistic view, both kinds of phenomena illustrated above are simply scope 
phenomena: an NP, if it is not unambiguously referential (this horse), may have wider or 
narrower scope than a given operator, as illustrated in the glosses above. 

 Each operator has its own semantics – intensional verbs, negation, tenses, quantifiers, 
adverbs, etc. On this view the meaning of the operator stays fixed, the meaning of the NP stays 
fixed, and the only thing that varies is the relative scope of the two.  

 This captures part of the core of the phenomenon, a piece which needs to be captured by any 
account. But if one stops here, we make no predictions about which ambiguities get 
distinguished by some sort of morphosyntactic marking in some languages, nor about which 
phenomena most often pattern together across languages. 

4.2   Possible non-uniform NP meanings. 
 On some recent approaches, it is suggested that the NP meanings may not be constant; 
perhaps some NPs are “licensed”, in form and/or in meaning, by certain operators governing 
them. This hypothesis is particularly appealing for constructions involving direct objects of 
transitive verbs (and non-agentive subjects of some intransitive verbs), where one is most likely 
to find special markings analogous to the Russian genitive of negation. (“Object incorporation” 
in Greenlandic Eskimo, with obligatory narrow-scope interpretation (Bittner 1987, Van 
Geenhoven 1998), Accusative-Partitive alternation in Finnish (Kiparsky 1998), and related 
phenomena in Turkish (Enç 1991) and other languages .    

 All such proposals have in common that Accusative-marked NPs are higher on some kind of 
scale(s) of referentiality and topicality than object NPs that are marked with some oblique case 
like Genitive or Partitive or not marked at all. But as Aissen (2003) emphasizes, different 
languages draw different distinctions; some languages pay attention to scales of animacy, some 
to scales of referentiality, some to both, and where they draw ‘cutoff lines’ varies from language 
to language.4  

4.3   Property types and other “demotions” of NPs 
 Some formal semanticists have proposed that the actual semantic “type” of NPs changes 
in some of these constructions (Partee and Borschev 2004, Van Geenhoven 1998, Zimmermann 
1993). On this view, “canonical” NPs are either simply referential (type e), like names, 
demonstratives, most personal pronouns, and some definite descriptions, or else quantificational 
(“generalized quantifiers” in the work of Montague (1973), Lewis (1970) and Barwise and 
Cooper (1981)).  “Opaque” objects of intensional verbs, however, as in (1b), are interpreted as 
properties, the type normally associated with predicates rather than with argument-position NPs 
(Partee 1986). 
  
Zimmermann 1993: the hypothesis that opaque objects of intensional verbs have property type 
rather than entity type or generalized quantifier type can explain several things: 

                                                 
4 There is also a great deal of interesting current work on different kinds of indefinite pronouns across languages 
and the nature of the differences among them. Where English distinguishes someone from anyone, Russian has half 
a dozen different forms different meanings and different distributions. See (Haspelmath 1997, Kratzer and 
Shimoyama 2002, Yanovich 2005). 
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•  the obligatory narrow scope of opaque objects: they are never true quantifiers, so they can 
never take “optional wide scope” as true quantifiers usually can. 

•  the restriction on the kinds of NPs that can be interpreted opaquely; those NPs which are 
most obligatorily quantificational, like each student, most students, are most resistant to 
getting any de dicto or ‘opaque’ reading under an intensional verb. This is seen in example 
(10b), where we see it is impossible to get a ‘narrow scope’ de dicto reading with a 
quantificational object of the verb seek. 

 
(10) (a) Alain is seeking a comic book. (ambiguous) 

(b) Alain is seeking each comic book. (unambiguous; lacks ambiguity of (c)) 
(c) Alain is trying to find each comic book. (ambiguous). 

 
But what about negation? So far we have seen several ideas for the treatment of opaque 
objects of intensional verbs, but none that extend in a straightforward way to negation, which is 
a sentence-level operator and not an intensional one. 
 

•  Giannakidou (1994, 1998), looking especially at Greek, which also shows commonalities in 
the marking of NPIs under negation and of opaque objects of intensional verbs, suggested 
that some languages take the main semantic property of NPI-licensing constructions not to 
be “downward monotone” functions, but to be “non-veridicality”.  

 
Let Op be a monadic propositional operator. Then: 

(i) Op is veridical just in case Op p → p  is logically valid. Otherwise Op is nonveridical. 
(ii) A nonveridical operator Op is antiveridical just in case Op p → ¬p is logically valid. 

As illustrated in (11), yesterday is a veridical operator, perhaps is nonveridical, and not is 
antiveridical.   

(11) a. Dharma kissed Greg yesterday → Dharma kissed Greg. 
  b. Perhaps Dharma kissed Greg  ⁄→   Dharma kissed Greg. 
  c. Dharma did not kiss Greg  → It is not the case that Dharma kissed Greg. 

The fact that some NPs can occur only in non-veridical contexts (any student, the slightest 
sound) increases the plausibility of the conjecture that some NPs (a student) may have a “less 
referential” meaning in a non-veridical context than they do in a veridical context.  

The use of the notion of non-veridicality offers one promising answer to the question of what 
negation and the intensional verbs have in common: both are non-veridical operators. At the 
same time it is just one semantic property, not a unifying “category”, so it leaves open the 
expectation that other properties distinguish negation from intensional contexts.  

4.4   Negation as a complex operator 
Why negation should be looked at more closely: Heim (1982) suggested, and Kratzer (1989) 
argued more thoroughly, that negation is best analyzed in some cases not as a simple one-place 
propositional operator, but as a covert negative quantifier, dividing any sentence it applies to 
into a restrictive part and a nuclear scope, much like the overtly quantificational never, in no 
case. The details are beyond the scope of this course, but Kratzer proposes two different kinds of 
negation, one yielding a proposition that will be true in all or none of the situations in a given 
world (‘generic negation’), and the other, ‘accidental negation’, a focus-sensitive operator which 
presupposes a domain and asserts that in this domain there is no instance of something or other; 
the domain must be large enough so that the proposition will be persistent (will not become false 
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if one moves to a larger domain). The generic kind of negative statement supports counterfactual 
hypotheticals, the other does not. But that is a big and separate topic. 
 A related topic, also a big one, starts from the observation that there is not a one-to-one 
correspondence between affirmative and negative sentences. Some affirmative sentences (Here 
comes the train, for one) have no straightforward negative counterparts, and for some negative 
sentences it is not obvious that there is any affirmative sentence they can be said to be the 
negation of (He hasn’t uttered a sound in days, for one).   

5. Resolution 
 As is often the case in linguistics, we find that no two phenomena are completely alike, 
but linguistic analysis and cross-linguistic comparisons help us, first, to identify generalizations 
that need to be accounted for, and second, to find formal properties through which we can 
capture the similarities and differences among the phenomena we observe. As Haspelmath 
(1997) has shown, studying semantic typology can help us map out the semantic space within 
which languages distinguish different regions, lexically, morphologically, or syntactically. In the 
phenomena we’ve looked at here, very informally, we’ve seen how the domains that include 
negation and the intensional verbs have some commonalities that we might not have imagined if 
we worked only on English. English does not put those two kinds of phenomena together in any 
formal way; Russian and some other languages do. 
 What ARE the similarities and differences in this case?  
•  Similarity:  non-veridicality. Non-veridicality is a property of the contexts created by 

negation and by many (but not all) intensional operators (not ‘know’).  
•  Differences: (i) the substitution test. Intensional verbs fail it, negation passes it. 
 (ii) Negation is ‘downward-entailing’; Intensional verbs may be quasi-upward-entailing, 
quasi-downward-entailing, or neither.  

 Consequences: (still to be further explored.) Non-veridicality might naturally license 
decreased existential commitment. Intensionality might rather license decreased specificity. But 
these are just crude pointers to the kinds of semantic properties that might be explored: the idea 
is to study three things together: (i) semantic properties of intensional, negative, and other 
operators; (ii) semantic properties of the sorts of NPs that have restricted occurrence (any 
student, the slightest sound, any book whatever, and others); and (iii) possible shifts in semantic 
properties of ‘ordinary’ NPs when occurring under various operators. 
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