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1. The Lexicon in Model-theoretic Semantics. 

1.1. Languages, world, models. Axioms. 
 Let us consider the relation between an artificial language like the predicate calculus (PC) 
and a natural language like English and the meaning of Montague’s phrase “English as a 
formal language”. Expressions of a natural language of course relate in some way to the real 
world in all its richness, in a broad sense of real world including conceivable and possible 
worlds. Expressions of artificial formal languages are interpreted in models and have no 
meanings other than those assigned to them by the interpretation function (on the model). 
Models function as abstractions and representations of some aspects of some kind of reality; 
their structure reflects on the one hand the structure of the language for which they provide 
the basis for interpretation, and on the other hand the nature of the reality they are intended to 
represent to some degree.  
 Model structures are like structural presuppositions about the world, or some aspect of 
some world, implicit in a formal language. Such presuppositions in PC are very primitive: the 
world consists of objects, devoid of any internal structure, and connections among these 
objects are represented as (extensional) relations. These presuppositions are similar to 
relational database representations of the world. Different predicate symbols of the same 
arity: love, like, kiss, see etc. are just different “labels”.  
 When we view a natural language as a formal language, we simultaneously view the 
world (or the set of possible worlds) as a model of it. This involves some abstraction and 
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regimentation both of the language and of the world(s), as reflected in the type structure 
imposed on the language and the ontology of the model structures in which it is interpreted.  
 Ideally, this abstraction should mirror a “real” abstraction which our “language faculty” 
imposes on the real world, “natural language metaphysics” or “naïve picture of the world” 
(naivnaja kartina mira in the terminology of Moscow semantic school). We will discuss this 
later when considering the integration of formal and lexical semantics. 
  

In Montague’s formal semantics the simple predicates of the language of intensional 
logic (IL), like love, like, kiss, see, etc., are regarded as symbols (similar to the “labels” of 
PC) which could have many possible interpretations in many different models, their “real 
meanings” being regarded as their interpretations in the “intended model”. Formal semantics 
does not pretend to give a complete characterization of this “intended model”, neither in 
terms of the model structure representing the “worlds” nor in terms of the assignments of 
interpretations to the lexical constants. The present formalizations of model-theoretic 
semantics are undoubtedly still rather primitive compared to what is needed to capture many 
important semantic properties of natural languages, including for example spatial and other 
perceptual representations which play an important role in many aspects of linguistic 
structure. The logical structure of language is a real and important part of natural language 
and we have fairly well-developed tools for describing it.  There are other approaches to 
semantics that are concerned with other aspects of natural language, perhaps even cognitively 
“deeper” in some sense, but which we presently lack the tools to adequately formalize. It is to 
be hoped that these different approaches can be seen as complementary and not necessarily 
antagonistic. 

1.2.  Axioms and theories.  
Returning to the PC: the means which logic offers for making semantic distinctions among 
different relations (different predicate symbols) are axioms and theories (and corresponding 
axiomatizable classes of models). 
 Let us assume that the set of predicate symbols is fixed.  
 To each set Σ of closed formulas there corresponds the class Σ* of all models in which all 
the formulas of Σ are true. 
 The class Σ* is called an axiomatizable class of models, and the set Σ is called the set of 
its axioms. But in Σ*, not only the axioms of Σ may be true. The set Σ** of all closed 
formulas which are true in Σ* is called a theory, and the formulas of Σ** are called the 
theorems of the theory Σ**. (The axioms are a subset of the theorems; they are the generators 
of the set of theorems. The same theory may often be generated by different choices of 
axioms.) 
 
Example. Consider the example of a tiny PC language containing just two binary predicate 
symbols parent and grandparent.  
 It is easy to see that the formula (i) is true in every model. 
 (i) ∀ x∀ y(parent(x,y) ∨  ¬  parent(x,y)) 
Such formulas are called tautologies. And formula (ii), for example, is false in every model. 
 (ii)  ∀ x∀ y(parent(x,y) & ¬  parent(x,y)) 
Such formulas are called contradictions.  
 Of course, not all formulas are tautologies or contradictions. There are formulas which 
are true in some models and false in others (called contingent). For example, the formula (iii)  
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 (iii) ∀ x∀ z(grandparent(x,z) ↔ ∃ y(parent(x,y) & parent(y,z))) 
is true only in those models where a given pair of individuals a and c stand in the 
grandparent-relation, i.e.  
  <a,c> ∈ ║grandparent║ 
iff there exists an individual b such that a is a parent of b and b is a parent of c, i.e.  
  <a,b> ∈ ║parent║ and  <b,c> ∈ ║parent║. 
Thus formula (iii) selects the class of models (the axiomatizable class of models 
characterized by axiom (iii)) in which the relation grandparent has some properties which 
the relation expressed by English grandparent has in the real world. 
 But our axiom (iii), which captures some “correct” properties of the given kinship 
relations, is evidently insufficient for a complete characterization. It admits, for example, the 
model (i.e. is true in the model)  MBAD which consists just of objects a and b such that: 
  <a,b> ∈ ║parent║ 
  <b,b> ∈ ║parent║ 
  <a,b> ∈ ║grandparent║. 
  
 Consider the formula (iv). 
 (iv)   ∀ x∀ y(parent(x,y) → ¬ (x = y)) 
It is true in some models admitted by axiom (iii), and false in others, for example in the “bad” 
model MBAD considered above. If we add this formula (iv) as an axiom, and take axioms (iii) 
and (iv) together, we slightly improve the situation, excluding from the class of models 
corresponding to these two axioms the model MBAD along with various other “bad” models.  
 But it is easy to see that even these two axioms together admit not only “correct” 
(“intended”) models. To describe correct models of kinship, we need some additional axioms. 
We will not continue that task here, but will turn to further illustrations of the notion of an 
axiomatic theory and its models. 
 Consider the formula (v). 
 (v)  ∀ x∀ y∀ z((parent(x,y) & parent(y,z)) →  grandparent(x,z)) 
It’s not difficult to show that this formula is true in all models in which the formula (iii) is 
true. So formula (v) is included in the theory generated by axiom (iii) and is a theorem of this 
theory. 
 And formula (vi) below is false in all models in which the formula (iii) is true, i.e. it is 
inconsistent with formula (iii) (and with the theory generated by that axiom). 
 (vi)  ∃ x∃ z(grandparent(x,z) & ¬∃ y(parent(x,y)) 
 If we were to add formula (vi) as an axiom to form the set of axioms (iii) and (vi), the 
resulting theory would be inconsistent, i.e. would have no models at all. And the negation of 
formula (vi) is in fact a theorem of the theory whose only axiom is (iii). 
 The concepts of axioms and theories will be useful at several points in these lectures. 
 In formal semantics, axioms play a role in at least two places. We will discuss their role 
in the axiomatization of “natural language metaphysics” (Bach) or the “naive picture of the 
world”(Apresjan). And axioms which describe the properties of the intended interpretations 
of lexical (non-logical) constants, called meaning postulates, will play a large role in our 
program of connecting formal and lexical semantics. 
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2.  Integrating formal semantics, lexical semantics, natural language 
metaphysics 

2.1. Formal semantics in the broader setting of natural language use. 
 (1) Lexical semantics in the Moscow School: 

•  Lexical definition is modeled as mathematical definition 
•  There are some undefined notions, semantic primitives (atoms of meaning) 
•  Meaning of other words described by lexical definitions. Such a definition is a text 

describing necessary and sufficient conditions 
•  We represent the meaning of the word as a set of meaning postulates, the theory of this 

word. This is our version of the Moscow school approach. (Borschev and Partee 1998, 
Borschev and Partee 1999) 

 

(2) We consider a sentence or a text as a theory describing the model of the situation 
(model of this theory)  (Borschev 1996, Borschev 1994) 
(3) This theory is formed from several sources:  

•  text itself, its sentences are considered as formulas (formal semantics) 
•  meaning postulates corresponding to words of text (lexical semantics) 
•  contextual information (formal pragmatics in Montague’s sense) 

The interaction of these constituents may be rather complicated. (Asher and Lascarides 1995, 
Borschev and Partee 2001, Borschev and Partee 2002) 

2.2. Meaning postulates.  
 The sample meaning postulates included here are quite primitive. They are also 
oversimplified in omitting some essential modal and intensional operators; these are 
extensional approximations to rules which really must be stated in intensional terms. 
 
(i) Illustrating the use of meaning postulates to spell out the content of “semantic features”. 
 ∀ x[king(x) → human(x)] 
 ∀ x[senator(x) → human(x)] 
 etc.  I.e., one can think of “semantic features” like “[+human]” as abbreviations for such 
meaning postulates.  
 
(ii)  Illustrating the use of meaning postulates to specify semantic properties that distinguish 
various semantic subclasses within a given semantic type. (More below.) 
    (a) ∀ x∀ P[skillful(P)(x) → P(x)]     (a skillful surgeon is a surgeon; this meaning 
postulate does not apply to adjectives like former and alleged.) 
    (b) ∀ x∀ P[former(P)(x) → ¬P(x)]    (former is a “privative” adjective, like “counterfeit”) 
 
(iii)  A meaning postulate with enough information packed into it may constitute a definition; 
if the meaning postulate specifies necessary and sufficient conditions, it can be written with 
an “iff” (↔) rather than just as a one-way implication.  
 ∀ x∀ P[former(P)(x) ↔ [PAST(P(x)) & ¬P(x)]] 
Whether such meaning postulates are possible for more than a small fraction of the lexicon of 
a natural language is a matter of debate which we do not aim to settle. 
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(iv)  Meaning postulates can put constraints on the interrelations that must hold among the 
meanings of certain words without necessarily treating one word as “more basic” than 
another or decomposing both of them into some common “atoms”. Decompositional analyses 
are not forbidden but are not required; that issue can be open to exploration and debate. 

 ∀ x∀ y[husband(y)(x) ↔ wife(x)(y)] 

 ∀ x∀ y∀ z[buy(from-z)(y)(x) → sell(to-x)(y)(z)] 
 
The representation of argument structure illustrated here is exceedingly primitive and not to 
be taken seriously. The point of such an example is just to show that one can write axioms 
concerning the relation of pairs like buy and sell without trying to represent them as the 
“same relation” on any level. 
 
(v) Montague included a number of meaning postulates in PTQ (Montague 1973); many of 
them concerned issues of intensionality in various subclasses of verbs, nouns, and 
prepositions. Below is one which concerns his analysis of seek as an intensional transitive 
verb. The type of seek makes its direct object position referentially opaque; this meaning 
postulate puts mutual constraints on the meanings of seek, try, and find. If one believes that 
the meaning of seek includes but is not fully identical to the meaning of try to find, one can 
replace the ↔ in this meaning postulate by → . 
 
 ∀ x∀ S [seek(x,S) ↔ try-to(x, ∧ (find(S)))] 

 

3. Introduction to adjective semantics 
Montague (1970) (in (Montague 1974) presented a semantic treatment of adjectives 

which he credited to unpublished work done independently by Hans Kamp and Terence 
Parsons; that work, and similar independent work of Romaine Clark, was subsequently 
published (Clark 1970, Kamp 1975, Parsons 1970). The central claim in that work was that 
adjective meanings should be analyzed as functions from properties to properties. Among 
adjective meanings, some might satisfy further constraints such as intersectivity or 
subsectivity, but no such constraint can be imposed on the class as a whole, the argument 
goes, because of the existence of adjectives like false, ostensible, alleged.  
 
 The strategy of “generalizing to the worst case”, followed by Montague in order to have a 
uniform assignment of semantic types to syntactic categories, called for giving all adjectives 
the type of functions from properties to properties. More restricted subclasses of adjectives, 
such as the subsective (skillful, good) and intersective (purple, carnivorous) adjectives, might 
be indicated by the use of meaning postulates. In theories which allow type multiplicity and 
type-shifting, the intersective adjectives might indeed be assigned the simpler type of one-
place predicates; this is now widely assumed.  
 
 Kamp and Partee (1995) review the more or less standard “hierarchy” of classes of 
adjectives as a preliminary to arguing that arguments concerning the appropriateness of 
prototype theory as a part of the account of the semantics of adjective-noun combinations 
should be restricted to intersective adjectives. The hierarchy ranges from intersective 
adjectives like carnivorous to privative adjectives like counterfeit, fake, and fictitious. The 
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same article makes some proposals for coercion of adjective meanings in context, driven by 
certain general constraints, which help to explain a number of kinds of shifts and adjustments 
that take place when adjective-noun combinations are interpreted in various kinds of 
contexts. Some problem cases remained, especially the case of stone lion, where it seems that 
the noun rather than the adjective shifts its meaning when faced with incompatibility of the 
primary senses of each word.  
 
 But now I want to argue that in fact adjective meanings are more constrained than was 
appreciated either at the time of the work of Montague, Kamp, Parsons and Clark or at the 
time of the work of Kamp and Partee. In particular, I will argue that some facts about the 
possibility of “NP-splitting” in Polish (Nowak 2000) cast serious doubt on the standard 
hierarchy, and that the data become much more orderly if privative adjectives like 
counterfeit, fake, and fictitious are reanalyzed as subsective adjectives. Further evidence for 
that move comes from long-standing puzzles about what to say about sentences like Is that 
gun real or fake? The revised account requires the possibility of coerced expansion of the 
denotation of the noun to which such an adjective (as well as adjectives like real, genuine, 
which were not examined in the earlier-cited literature) is applied. Such coercion can be 
motivated by treating the constraints on possible adjective meanings as presuppositions that 
must be satisfied by any use of an adjective; the corresponding coercion may then be seen as 
a form of presupposition accommodation. 

4.  Adjective classification 
(Kamp and Partee 1995, Partee 1995).  Adjective classifications as related to formal/lexical 
integration.  
 
 The goals are to illustrate (i) formal semantic methods of investigation of semantic 
properties of lexical meanings that affect their combinatory potential with other meanings in 
a compositional semantics; (ii) how "semantic features" or "conceptual primitives" could be 
given either specific or relative content by means of meaning postulates. 

4.1. The Intersection Hypothesis. 
(1)   Hypothesis: Given the syntactic configuration  [CNP ADJ CNP], the semantic 

interpretation of the whole is ║ADJ║ ∩ ║CNP║  (set intersection, predicate 
conjunction) 

 

(2)    ║carnivorous║          =  {x | x is carnivorous} 
             ║mammal║               =  {x | x is a mammal} 
             ║carnivorous mammal║   =  ║carnivorous║ ∩ ║mammal║ 
                                           =  {x | x is carnivorous and x is a mammal} 
 
As a general hypothesis about the interpretation of ADJP CNP constructions, the intersection 
hypothesis is falsified by the examples of nonintersective adjectives in the following sections, 
but it is a correct account of the semantics of combining nouns with restrictive relative 
clauses, and it holds for some adjectives, called intersective. 

4.2. Nonintersective Adjectives.. 
An adjective like carnivorous is intersective (Parsons: predicative), in that Meaning 
Postulate (1) holds for any N. 
 

(1)  ||carnivorous N|| = ||carnivorous|| ∩ ||N|| 
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But skillful is not, as shown by the invalid inference pattern in (2), familiar from the work of 
Kamp, Parsons, Clark, and Montague cited above. 
 
(2)   Francis is a skillful surgeon. 
  Francis is a violinist. 
  Therefore Francis is a skillful violinist.   [Not valid] 
 
Skillful is not intersective, but it is subsective (Parsons: standard): (3) holds for any N. 
 

(3)  Subsectivity: ||skillful N||  ⊆   ||N|| 

4.3. Nonsubsective Adjectives.. 
 
     The adjectives former, alleged, counterfeit are neither intersective nor subsective.  
  
 (4)  (a) ||former senator|| ≠ ||former|| ∩ ||senator|| 
 
         (b) ||former senator|| ⊄  ||senator|| 
 
Nonsubsective adjectives may either be “plain” nonsubsective (no entailments at all, no 
meaning postulate needed), or privative, entailing the negation of the noun property. The 
meaning postulate for privative adjectives is stated informally in (5). 
 
(5)     ||counterfeit N|| ∩ ||N|| = ∅  
 
Additional examples of each type are given below. 
 
(6)  (i)  intersective: sick, carnivorous, blond, rectangular, French. 
       (ii) non-intersective but subsective: typical, recent, good, perfect, legendary. 
       (iiia) non-subsective and privative: would-be, past, spurious, imaginary, fictitious, 
fabricated (in one sense), mythical (maybe debatable); there are prefixes with this property 
too, like ex-, pseudo-, non-. 
       (iiib) plain non-subsective: potential, alleged, arguable, likely, predicted, putative, 
questionable, disputed. 

4.4. Adjectives as Functions. Meaning postulates for adjective classes. 
 The conclusion drawn by Parsons, Kamp, Clark and Montague was that the simplest 
general rule for interpretation of the combination of an adjective with a noun (or common 
noun phrase: CNP) is the following:  
 Adjectives are functions that map the semantic value of a CNP (a property) they combine 
with onto the value of the ADJ + CNP combination (a new property). I.e., adjectives denote 
functions from properties to properties. (They are “modifiers”: they take a property and 
modify it.) 
 Types (extensionalized): CNP: e→t;  ADJ: (e→t)→(e→ t) 
 (The relevant semantic values of CNPs must actually be properties rather than sets, i.e., 
intensions rather than extensions.  Intensionality is not being discussed here.) 
 Meaning postulates specify various restrictions on these functions, characterizing various 
subclasses of adjectives. "Semantic features" may be seen as labels for meaning postulates 
which give them determinate content. 
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 Intersective adjectives and only those can be interpreted in type e→t. On Montague’s  
 “worst case” strategy, all adjectives would have to be interpreted as type (e→t)→(e→ t) 
(unless two separate syntactic categories were recognized), and the fact that intersective 
adjectives behave “as if” of type e→t would be captured by a meaning postulate of the 
following form: 
 
(7)   Intersective adjectives:  For each intersective adjective meaning ADJ’, 
  ∃ P<e,t> ∀ Q<s,<e,t>>∀ xe[ADJ’(Q)(x) ↔ P(x) & ∨ Q(x)] 
 
(Alternatively, intersective adjectives (and only those) can be interpreted in type <e,t>. This 
automatically guarantees their intersectivity and eliminates the need for a meaning postulate.  
Type-shifting rules of the sort described in Partee (1995) will give them homonyms of type 
<<e,t>,<e,t>> when needed.) 
 
(8)  Subsective adjectives:  For each subsective adjective meaning ADJ’, 
  ∀ Q<s,<e,t>>∀ xe[ADJ’(Q)(x) → ∨ Q(x)] 
 
The “plain” nonsubsective adjectives (alleged, possible) have no meaning postulate; this 
class is "noncommittal": an alleged murderer may or may not be a murderer.   
 
(9)  Privative adjectives:  For each privative adjective meaning ADJ’, 
  ∀ Q<s,<e,t>>∀ xe[ADJ’(Q)(x) → ¬ [∨ Q(x)]] 
 
The privative adjectives (fake, counterfeit) have a “negative” meaning postulate; a fake gun 
is not a gun. 
 
 On this familiar classification, adjectives are seen as forming a hierarchy from 
intersective to subsective to nonsubsective, with the privative adjectives an extreme case of 
the nonsubsective adjectives.  
 
 There are of course many questions and disputes when it comes to assigning particular 
adjectives to particular classes.  Kamp (1975) added an important dimension to the discussion 
in arguing that adjectives like tall, which at first sight seem to be non-intersective, are 
actually intersective but context-dependent. Kamp’s analysis found linguistic support in 
Siegel’s analysis of long-form and short-form adjectives in Russian (Siegel 1976a, 1976b). 
There has been much further work on the semantics of adjectives in the intervening years, 
and the context-dependence of interpretation of adjectives is central in the work of Klein 
(1980) and most recently of Kennedy (1997). 
 Among many other debated points, one which has always been troubling, and to which 
we will return, is the question of whether an adjective or adjectivally used noun like fake or 
toy is really privative. One nagging problem is the evident tension between the apparent truth 
of (10a) and the undeniable well-formedness and interpretability of (10b). 
  
(10) a. A fake gun is not a gun. 
  b. Is that gun real or fake? 
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4.5. Is tall intersective or subsective?. 
 
     In section 4.2 above we indicated that the inference pattern (5) was a test of whether an 
adjective was intersective. By this test, it looks like vague adjectives like tall and young are 
non-intersective: 
 
(5’) a. Tom is a tall 14-year-old. 
           b. Tom is a basketball player. 
  c. ?? Therefore Tom is a tall basketball player. 
 
Does that mean that tall is not intersective?  No; perhaps it is intersective but vague and 
context-dependent.  How can we tell the difference?   
 First argument. Keep the ADJ-N sequence constant but change other aspects of the 
context.  That can help to show whether it is the intension of  the noun that is crucial. 
 
(5’’) a. My two-year-old son built a really tall snowman yesterday. 
           b. The linguistics students built a really tall snowman last weekend. 
 
 Further evidence that there is a difference between truly nonintersective subsective 
adjectives like skillful and intersective but vague and context- dependent adjectives like tall 
was noted by Siegel (1976b): the former occur with as-phrases, as in skillful as a surgeon, 
whereas the latter take for- phrases to indicate comparison class: tall for an East coast 
mountain. (An adjective can be nonintersective and also vague, and then one can use both an 
as-phrase and a for-phrase: very good as a diagnostician for someone with so little 
experience.) 
 Kamp’s analysis also found linguistic support in Siegel’s analysis of long-form and short-
form adjectives in Russian (Siegel 1976a, 1976b). There has been much further work on the 
semantics of adjectives in the intervening years, and the context-dependence of interpretation 
of adjectives is central in the work of Klein (1980) and most recently of Kennedy (1997). 
 
 This classification is nevertheless controversial. You will be invited to think about it some 
more in the homework problems. 
 

5. Privative adjectives and Polish NP-split phenomena 
 Nowak (2000) studied the phenomenon of “split PPs” and “split NPs” in Polish. (See also 
(Gouskova 2000) for related work on Russian, as well as (Junghanns 2000, Mehlhorn 2000).) 
Ignoring PPs for simplicity, and ignoring the topic-focus structure that motivates the splitting, 
the facts are that an NP consisting of Adj and N in Polish may be “split”, with either the Adj 
sentence-initial and the N sentence-final, or the N sentence-initial and the Adj sentence-final. 
Sequences of Adj’s can be sentence-initial; only a single element can be sentence-final. 
Examples of NP-splits (these are all actually PP-splits, which combine properties of NP-splits 
with constraints on where the preposition can end up) are given in below. 

 Sentences (11b) and (12b) are ‘split’ versions of sentences (11a) and (12a), which 
represent the unmarked word order. In (11b) the preposition and adjective in sentence-initial 
position and the bare noun is sentence-final, while in (12b) the preposition and noun are 
sentence-initial and the adjective is sentence-final. All examples are from Nowak (2000)1. 
                                                           
1 Bożena Cetnarowska (p.c.) has informed me that the data are less black-and-white than they appear here; I will 
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(11)(a) Kelnerki     rozmawiały o        przystojnym      chłopcu. 
            waitresses talked           about  handsomeLOC.   boy LOC. 
            ‘The waitresses talked about a handsome boy.’ 
 
      (b) O       przystojnym   kelnerki      rozmawiały chłopcu.  
           about handsomeLOC. waitresses  talked           boyLOC. 
           ‘The waitresses talked about a handsome BOY’ 
 
(12)(a) Włamano        się       do nowego  sklepu. 
            broke-in (one) reflex. to  newGEN.  storeGEN. 
           ‘Someone broke into the new store.’ 
 
      (b) Do sklepu     włamano         się      nowego. 
            to  storeGEN. broke-in (one) reflex. newGEN. 
            ‘Someone broke into the NEW store.’ 
 
 What is of particular interest here is that some adjectives can particpate in the splitting 
construction and some cannot.  
 
(13) a. Do rozległej weszliśmy   doliny.          (b) Do doliny      weszliśmy       rozległej 
           to  large-GEN(we)entered valley-GEN       to  valley-GEN (we)entered    large-GEN 
         ‘We entered a large VALLEY.’                          ‘We entered a LARGE valley.’ 
 
(14) a.*Z byłym        rozmawiała  prezydentem.     b. *Z prezydentem    rozmawiała byłym. 
      with former-INSTR (she)talked  president-INSTR    with president-INSTR (she)talked former 
     ‘She talked with the former PRESIDENT’           ‘She talked with the FORMER president’ 
 
Those that CAN split include: 
 
(15) a. rozlegley  ‘large’ 
  b. biedny ‘poor’ in the sense of ‘not rich’, not in the sense of ‘pitiful’ 
  c.   (Polish translations of) generous, pretty, healthy, Chinese, talkative (intersective) 
  d.   skillful, recent, good, typical  (subsective) 
  e. counterfeit, past (?!), spurious, imaginary, fictitious (privative [!]) 
 
Those that CANNOT split include: 
(16) a. biedny ‘poor’ in the sense of ‘pitiful’  
  b. Polish translations of alleged, potential, predicted, disputed (non-subsective, non-
privative (‘modal’) 
 
Another important fact is that the ones that cannot split also cannot occur predicatively.  
 
 What is peculiar about this data in the light of the traditional classification outlined in 
Section 1 is that the NP-split phenomenon does not apply to a “natural class”. It is 
unexpected for the intersective, subsective, and privative adjectives to pattern together, while 
the non-subsective adjectives that are “noncommittal” (and which can reasonably be 
characterized as “modal”), cannot participate in the NP-split.  

                                                                                                                                                                                     
not discuss the complexities here, but only note that the generalizations made in the text still seem to hold.  
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6. Principles of interpretation 
 The hypothesis I propose is that Nowak’s data tells us that adjectives fake and imaginary 
aren’t actually privative, but subsective, and that no adjectives are actually privative. In 
interpreting a question like (10b) above or a sentence like (17) below, I hypothesize that we 
actually expand the denotation of ‘fur’ to include both fake and real fur. 
 
 (17) a. I don’t care whether that fur is fake fur or real fur.  
  b. I don’t care whether that fur is fake or real.  
 
In fact, even in (10a), it is reasonable to suppose that the first occurrence of gun, modified by 
fake, is similarly coerced, whereas the second, unmodified, occurrence is not. Normally, in 
the absence of a modifier like fake or real, all guns is understood to be real guns, as is evident 
when one asks how many guns the law permits each person to own, for instance. Without the 
coerced expansion of the denotation of the noun, not only would fake be privative, but the 
adjective real would always be redundant2.  
 
 Kamp and Partee (1995), in discussing the “recalibration” of adjective interpretations in 
context, introduced a number of principles, including the following “Non-Vacuity Principle”. 
 
(18) Non-vacuity principle (NVP): 

In any given context, try to interpret any predicate so that both its positive and 
negative extension are non-empty. (Kamp and Partee 1995, p.161)  

 
The Non-Vacuity Principle applies not only to simple predicates but to predicates formed, for 
instance, by combination of an adjective and a noun: these should be interpreted in such a 
way that the ADJ + N  combination is a non-vacuous predicate. 
 
However, Kamp and Partee (1995) also argued, in part on the basis of clear examples like 
(19), that in ADJ + N constructions, one first interprets the noun in the given context 
(ignoring the adjective), and then “recalibrates” the adjective as necessary. This principle is 
expressed as the “Head Primacy Principle” in (20). 
 
(19) a.  giant midget (a midget, but an exceptionally large one) 
  b. midget giant (a giant, but an exceptionally small one) 
 
(20) The Head primacy principle (HPP): In a modifier-head structure, the head is 

interpreted relative to the context of the whole constituent, and the modifier is 
interpreted relative to the local context created from the former context by the 
interpretation of the head.3 (Kamp and Partee 1995, p.161) 

 
In many cases, the Non-Vacuity Principle and the Head Primacy Principle cooperate to 
account for the observed results, including not only the examples in (19), but also the fact that 
the truth of (21b) below is compatible with a non-redundant use of the modifier in (21a).  
 
(21) a. This is a sharp knife. 
  b. Knives are sharp. (Kamp and Partee 1995, p.162) 
 

                                                           
2 This property of real is noticed in passing by Lakoff (1987, p.75). 
3 “In the simplest cases, the effect of the interpretation of a head noun on a given context will be to restrict the 
local domain to the positive extension of the head in the given context.” (Kamp and Partee 1995, p.161, fn.23) 
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 If the Head Primacy Principle is absolute, the proposed shift in the interpretation of the 
head noun under coercion by a privative adjective like fake or a “tautologous” adjective like 
real would be impossible. But there are other examples as well that suggest that the Head 
Primacy Principle probably has to be seen as non-absolute. In particular, there is a large and 
productive class of “constitutive material” modifiers that occur in examples like stone lion, 
wooden horse, velveteen rabbit, rubber duck. It is evidently so easy to shift nouns from their 
literal meaning to a meaning “representation/model of …” that we hardly notice the shift.  
 Without trying to formalize this idea (which might have a natural expression within 
Optimality Theory), I would suggest the following. We normally try to obey both the Head 
Primacy Principle and the Non-Vacuity Principle. But if there is no reasonable way to obey 
the Non-Vacuity Principle without shifting the noun outside its normal bounds (as in the case 
of fake and real), then it may be shifted in such a way as to make the compound predicate 
obey the Non-Vacuity Principle. (Since this is always necessary with privative and 
“tautologous” modifiers, there might even be something in their lexical semantics that 
particularly indicates the need to shift the head to which they apply.) And if there is an 
extremely productive and “easy” shift of the noun that would make it easy to satisfy the Non-
Vacuity Principle, as in the case of the “representations” in wooden horse, etc., there too we 
can override the Head Primacy Principle.  
 And I would suggest that no adjectives are privative. “Normal” adjectives are always 
subsective, and there should be some ways to identify “modal” adjectives as a special 
subclass, such that only they are not necessarily subsective.   
  If this hypothesis can be maintained, then the classification of adjectives would be much 
more neatly constrained. Adjectives would still be functions from properties to properties in 
the most general case, but in harmony with the traditional notion of modifiers, they would 
normally be constrained to be subsective. We still need to allow for the ‘modal’ adjectives, 
which are not so constrained; the Polish data would provide fuel for a proposal to consider 
them syntactically as well as semantically distinct. Of course more work also needs to be 
done on the detailed lexical semantics of each of the putatively privative adjectives, since 
they are far from identical. 

References 
Asher, N., and Lascarides, A. 1995. Lexical disambiguation in a discourse context. Journal of 

Semantics 12:69-108. 
Borschev, V.B. 1996. Estestvennyi jazyk - naivnaja matematika dlja opisanija naivnoj kartiny mira 

[Natural language as naïve mathematics]. Moscow Linguistic Almanac 1:203-225. 
Borschev, Vladimir. 1994. Formal language as a part of natural one (in Russian). Scientific and 

Technical Information, Seria 2 28:27-31. 
Borschev, Vladimir, and Partee, Barbara H. 1998. Formal and lexical semantics and the genitive in 

negated existential sentences in Russian. In Formal Approaches to Slavic Linguistics 6: The 
Connecticut Meeting 1997, eds. Željko Boskovic, Steven Franks and William Snyder, 75-96. 
Ann Arbor: Michigan Slavic Publications. 

Borschev, Vladimir, and Partee, Barbara H. 1999. Semantika genitivnoj konstrukcii: raznye podxody 
k formalizacii [Semantics of genitive construction: different approaches to formalization]. In 
Tipologija i teorija jazyka: Ot opisanija k ob" jasneniju. K 60-letiju Aleksandra Evgen'evia 
Kibrika [Typology and Linguistic Theory: From Description to Explanation. For the 60th 
birthday of Aleksandr E. Kibrik], eds. Ekaterina V. Rakhilina and Yakov G. Testelets, 159-
172. Moscow: Jazyki Russkoj Kul'tury. 

Borschev, Vladimir, and Partee, Barbara H. 2001. Ontology and metonymy. In Ontology-Based 
Interpretation of Noun Phrases. Proceedings of the First International OntoQuery 



Formal Semantics, Lecture 4 
B.H. Partee, RGGU, March 3, 2005 

 

RGGU054.doc 13 3/3/2005
         

Workshop., eds. Per Anker Jensen and Peter Skadhauge, 121-138. Kolding:: Department of 
Business Communication and information Science, University of Southern Denmark. 

Borschev, Vladimir, and Partee, Barbara H. 2002. O semantike bytijnyx predloženij (On the 
semantics of existential sentences). Semiotika i Informatika 37 (Moscow:VINITI):59-78. 

Clark, R.L. 1970. Concerning the Logic of Predicate Modifiers. Noûs 4:311-335. 
Gouskova, Maria. 2000. The interaction of topic, focus and constituency in Russian. Ms. Amherst. 

Reprint Edition. 
Junghanns, Uwe. 2000. On rightward backgrounding. In FDSL 3, ed. Gerhild Zybatow, 329-343. 
Kamp, Hans. 1975. Two theories about adjectives. In Formal Semantics of Natural Language, ed. 

Edward L. Keenan, 123-155: Cambridge University Press. 
Kamp, Hans, and Partee, Barbara. 1995. Prototype theory and compositionality. Cognition 57:129-

191. 
Kennedy, Christopher. 1997. Projecting the Adjective: Ph.D. dissertation [where?]. 
Klein, Ewan. 1980. A semantics for positive and comparative adjectives. Linguistics and Philosophy 

4:1-45. 
Lakoff, George. 1987. Women, Fire, and Dangerous Things. Chicago and London: The University of 

Chicago Press. 
Mehlhorn, Grit. 2000. Information structure of discontinuous constituents in Russian. In FDSL 3, ed. 

Gerhild Zybatow, 344-352. 
Montague, Richard. 1970. English as a Formal Language. In Linguaggi nella Società e nella Tecnica, 

ed. Bruno Visentini et al., 189-224. Milan: Edizioni di Comunità. Reprinted in Montague 
1974, 188-221. 

Montague, Richard. 1973. The proper treatment of quantification in ordinary English. In Approaches 
to Natural Language, eds. K.J.J. Hintikka, J.M.E. Moravcsik and P. Suppes, 221-242. 
Dordrecht: Reidel. Reprinted in Montague 1974, 247-270; Reprinted in Portner and Partee, 
eds., 2002, 17-34. 

Montague, Richard. 1974. Formal Philosophy. Selected Papers of Richard Montague. Edited and with 
an introduction by Richmond H. Thomason. New Haven/London: Yale University Press. 

Nowak, Anita. 2000. On split PPs in Polish. Ms. Amherst (unpublished General Paper, UMass.). 
Reprint Edition. 

Parsons, Terence. 1970. Some problems concerning the logic of grammatical modifiers. Synthèse 
21:320-334. Reprinted in Davidson and Harman 1972, 127-141. 

Siegel, Muffy. 1976a. Capturing the Russian adjective. In Montague Grammar, ed. Barbara H. Partee, 
293-309. New York: Academic Press. 

Siegel, Muffy E.A. 1976b. Capturing the Adjective, University of Massachusetts: Ph.D. dissertation. 
 
Additional references concerning lexical semantics and its integration with formal semantics 
 
Apresjan, Jurij D. 1974, Leksicheskaja semantika. Sinonimicheskie sredstva jazyka. Moscow: Nauka. 

English translation: Lexical Semantics.. A Guide to Russian Vocabulary. Ann-Arbor: Karoma 
Publishers (1992). 

Апресян Ю.Д. (1985)  «Личная сфера говорящего и наивная модель мира», в 
Семиотические аспекты формализации интеллектуальной деятельности, 
Школа-семинао Кутаиси-1985, Тезисы докладов и сообщений, Москва, с. 263-
268 

Апресян Ю.Д. (1986) «Дейксис в лексике и грамматике и наивная модель мира». 
Семиотика и информатика, вып. 28: 5-33.  

Апресян, Ю.Д. (1990) “Лексикографический портрет глагола выйти” , Вопросы 
кибернетики. Язык логики и логика языка. Москва.  Перепечатана в Апресян, 
Ю.Д. (1995) Избранные труды, Т. II: Интегральное описание языка и системная 
лексикография. Москва, Школа “Языки Русской Культуры”. 485-502. 

Formal Semantics, Lecture 4 
B.H. Partee, RGGU, March 3, 2005 

 

RGGU054.doc 14 3/3/2005
         

Apresjan, Jurij D. 1994,  O jazyke tolkovanij i semanticheskix primitivax  [On the language of 
explications and semantic primitives]. In: Izvestija Rossiskoj Akademii Nauk, Serija lit. i 
jazyka 53.4.  Reprinted in Apresjan (1995a), pp. 466-484. 

Apresjan, Jurij D. 1995a, Izbrannye trudy, t. II: Integral’noe opisanie jazyka i sistemnaja 
leksikografija. Moscow: Shkola “Jazyki russkoj kultury”. 

Apresjan, Jurij D., Igor' Mel'chuk and Aleksandr Zholkovsky (1969), "Semantics and lexicography: 
Towards a new type of unilingual dictionary" in F.Kiefer, ed. Studies in Syntax and 
Semantics, Dordrecht: Reidel. (1-33). 

Apresjan, Jurij D., Igor' Mel'chuk and Aleksandr Zholkovsky (1973) Materials for an explanatory 
combinatory dictionary of Modern Russian, in F. Kiefer, ed., Trends in Soviet Theoretical 
Linguistics, Dordrecht: Reidel (411-438). 

Bach, Emmon (1986) "Natural language metaphysics", in  Barcan  Marcus et al (eds), Logic, 
Methodology and Philosophy of  Science  VII, Elsevier Publ., 573-595. 

Bach, Emmon (1989), Informal Lectures on Formal Semantics. State University of New York Press, 
Albany. 

Bierwisch, Manfred (1983) “Semantische und konzeptuelle Repräsentation lexikalischer Einheiten”, 
in R. Růžička and W. Motsch (eds.), Untersuchungen zur Semantik. Berlin: Akademie Verlag. 
61-99. 

Borschev, V.B  (1995) "Types of entities (semantic types) or atoms of meaning?",  Reports of the 
Conference "Linguistics by the end of the 20th  century: achievments and perspectives" 
Moscow, 31 Jan - 3 Feb  1995  (in Russian).  

Борщев В.Б. (1996) «Естественный язык – наивная математика для описания наивной картины 
мира»  Московский лингвистический альманах, вып. 1: 203-225.  

Borschev, V.B (1996) "Semantic  types  of  dimensions",  Moscow  Linguistic  Journal,  3, 80-96 (in 
Russian).  

Борщев В.Б.  и Л.В. Кнорина (1990) «Типы реалий и их языковое восприятие», в 
«Язык логики и логика языка», Москва. 106-134. 

Cresswell, M.J. (1978) "Prepositions and points of view", Linguistics and Philosophy  2, 1-41. 
Cruse, D.A. (1986) Lexical Semantics. Cambridge textbooks in linguistics. Cambridge: Cambridge 

Univ. Press. 
Dowty, David (1979) Word Meaning and Montague Grammar, Dordrecht: D.Reidel 
Dowty, David, R. Wall and S. Peters (1981), Introduction to Montague Semantics, Dordrecht: Reidel. 
Fillmore, Charles J. (1982) Frame semantics. In The Linguistic Society of Korea (ed.), Linguistics in 

the Morning Calm, Seoul: Hanshin Pub. Co. (111-137). 
Frege, Gottlob (1892) "Über Sinn und Bedeutung", Zeitschrift für Philosophie und philosophische 

Kritik 100, 25-50. Translated as "On sense and reference", in P.T. Geach and M.Black, eds., 
Translations form the Philosophical Writings of Gottlob Frege. Oxford: Blackwell (1952), 
56-78. 

Gamut, L.T.F. (1991), Logic, Language, and Meaning. Vol I: Introduction to Logic; Vol II: 
Intensional Logic and Logical Grammar.  University of Chicago Press, Chicago and London. 

Jackendoff, Ray (1990) Semantic Structures. Cambridge, MA: MIT Press. 
Kennedy, Christopher. 1997. Projecting the Adjective: Ph.D. dissertation [where?]. 
Lehrer, Adrienne and Eva F. Kittay, eds. (1992) Frames, Fields, and Contrasts. Hillsdale, NJ: 

Lawrence Erlbaum Associates. 
Lewis, David (1970) "General semantics" Synthese 22, 18-67; reprinted in   D.Davidson and 

G.Harman (eds.), Semantics of Natural Language. Dordrecht: Reidel (1972), 169-218; and in 
Partee (ed.) (1976), 1-50. 

Lyons, John (1988) Principles of Linguistic Semantics. Cambridge: Cambridge University Press. 
Mel'chuk, Igor (1973), "Towards a linguistic 'Meaning <==> Text' Model" in F.Kiefer, ed., Trends in 

Soviet Theoretical Linguistics. Dordrecht: Reidel (33-57).  
Mel'chuk, Igor (1974) Opyt teorii lingvisticheskix modelej tipa Smysl <==> Tekst. Moscow: Nauka. 
Mel'chuk, Igor A. (1988) "Semantic description of lexical units in an explanatory combinatorial 

dictionary: basic principles and heuristic criteria",  International Journal of Lexicography  
1.3, 165-188. 



Formal Semantics, Lecture 4 
B.H. Partee, RGGU, March 3, 2005 

 

RGGU054.doc 15 3/3/2005
         

Mel'chuk, Igor' A. and Aleksandr K. Zholkovsky (1984) Explanatory Combinatorial Dictionary of 
Modern Russian, Semantico-Syntactic Study of Russian Vocabulary, Vienna: Wiener 
Slawistischer Almanach.  

Partee, Barbara H. (1984) "Compositionality", in F. Landman and F. Veltman, eds., Varieties of 
Formal Semantics: Proceedings of the 4th Amsterdam Colloquium, Sept. 1982. Foris Pubs., 
Dordrecht, 281-311. 

Partee, Barbara  (1995) "Lexical Semantics and Compositionality", in Invitation to Cognitive Science, 2nd 
edition. Daniel Osherson, general editor; in Part I: Language, Lila Gleitman and Mark Liberman, eds. 
MIT Press, Cambridge, pp. 311-360.  

Partee, Barbara  (1996) "The development of formal semantics in linguistic theory", in Shalom 
Lappin, ed., The Handbook of Contemporary Semantic Theory, Blackwell Handbooks in 
Linguistics Series, Oxford: Blackwell, 11-38. 

Partee, Barbara H. in press. Privative adjectives: subsective plus coercion. In Presuppositions and 
Discourse, eds. Rainer Bäuerle, Uwe  Reyle and Thomas Ede Zimmermann. Amsterdam: 
ElsevierPartee, B., A. ter Meulen, and R.E. Wall (1990) Mathematical Methods in Linguistics, 
Dordrecht: Kluwer Academic Publishers. 

Pinkal, Manfred (1983) "Towards a semantics of precization", in T. Ballmer and M. Pinkal, eds., 
Approaching Vagueness. Amsterdam: North-Holland. 13-57. 

Pinkal, Manfred (1995) Logic and Lexicon. Dordrecht and Boston: Kluwer. 
Pustejovsky, James (1993) "Type coercion and lexical selection", in J. Pustejovsky, ed., Semantics 

and the Lexicon, Reidel: Kluwer. (73-94). 
Pustejovsky, James (1995) The Generative Lexicon. Cambridge, MA: The MIT Press. 
Rakhilina, Ekaterina V. (1991) "Prilagatel'nye skvoz' prizmu suschestvitel'nyx i vice versa" 

["Adjectives through the prism of nouns and vice versa"], in NTI Series 2: Informational 
Processes and Systems, No.9, VINITI, Moscow, 26-28. 

Рахилина Е.В. «Прилагательные сквозь призму существительных», НТИ, Серия 2, 
Информационные процессы и системы. № 9, ВИНИТИ, Москва, 26-28.  

Talmy, Leonard (1985) "Lexicalization patterns: semantic structure in lexical forms", in T. Shopen 
(ed.),  Language Typology and Syntactic Description, Vol 3: Grammatical Categories and the 
Lexicon.  Cambridge: Cambridge Univ. Press. 

Talmy, Leonard (1991) "Path to realization: A typology of event conflation" in: Proceedings of the 
Berkeley Linguistic Society, v. 17. 

Taylor, John (1989/1995) Linguistic Categorisation. Oxford: Clarendon Press. 2nd edition 1995. 
Wierzbicka, Anna (1980) Lingua Mentalis: The Semantics of Natural Language. New York: 

Academic Press. 
Wierzbicka, Anna (1992a) Semantics, Culture and Cognition. Oxford: Oxford University Press. 
Wierzbicka, Anna (1992b) "Semantic primitives and semantic fields" in A.Lehrer and E.F.Kittay, 

eds., 209-227. 
Zholkovsky, Aleksandr and Igor Mel'chuk (1966) "O sisteme semanticheskogo sinteza. I: Stroenie 

slovarja." ["On a system for semantic synthesis. I: Structure of the dictionary."] 
Nauchno-texnicheskaja informacija 11, 48-55. 

Zholkovsky, Aleksandr and Igor Mel'chuk (1967) "O semanticheskom sinteze" ["On 
semantic synthesis"]. Problemy kibernetiki 19 (177-238). 

Жолковский А. К., Мельчук И.А. (1967) «О семантическом синтезе»  Проблемы 
кибернетики  19: 177-238. 

========================================================== 

Formal Semantics, Lecture 4 
B.H. Partee, RGGU, March 3, 2005 

 

RGGU054.doc 16 3/3/2005
         

HOMEWORK #2. (Due March 17) 
(1). Classify the following adjectives as (i) intersective; (ii) nonintersective but subsective; 
(iii) nonsubsective; among the nonsubsective ones, identify which ones are (iiia) privative, 
and which are (iiib) plain nonsubsective. There may be adjectives that have different senses 
which must be classified differently; in those cases, indicate the relevant senses and their 
classifications. (It is a good idea to test each adjective with a variety of different sorts of 
nouns, as a way to look for different senses.) There may be unclear cases, which you can 
mark by adding “?” to your classification. 
 Adjectives:  плотоядный, искусный, бывший, будущий, фальшивый, мнимый, 
предполагаемый, красный, точный, строгий, богатый, бедный, внятный, 
миниатюрный, каменный, больной, типичный. 
 
(2). Add two more Russian adjectives to each category. 
 
(3). Write a short paragraph discussing one unclear case, either from the list in (1) or from 
your list in (2). 
 
(4) Read Partee (1995) (the reading handed out in class) at least through p. 325.  Read the 
Problems on pp. 354-356. Answer the first problem, 11.1, p.354, for any two languages that 
you know. We’ll combine all the results for the whole class. 
 
(5) Optional.  Problem 11.5, p. 355, in Partee (1995). 
 
(6) Optional.  Study the axioms (i-iv) for parent and grandparent in Section 1.2.  
Obviously they do not provide a complete characterization of those notions. Try to find at 
least one more axiom that will help rule out “bad” models. Call your axiom “Axiom x”; it 
should of course be true of the intuitive notions of parent and grandparent. Give an 
example of a “bad model” in which axioms (i-iv) are true but Axiom x is false: that will help 
to show that Axiom x is helpful in eliminating “bad” models.  
 
 


