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1.  Introduction 
n  Formal semantics and pragmatics have been shaped by fruitful 

collaboration among linguists, philosophers, and logicians.  
n  This talk is part of a project on the history of formal semantics. After a bit 

of background, my focus today is on the role of the principle of 
compositionality as a driving force in that history of semantics.  

n  Compositionality was a guiding principle for Katz and Fodor and for Katz 
and Postal in the 1960’s, and played a role in the Linguistic Wars between 
Generative and Interpretive Semanticists.  

n  In logic, the belief that natural languages could NOT be described 
compositionally drove the development of formal languages that could be 
‘logically perfect’, from Leibniz to Frege and Russell.  

n  Montague argued, with considerable success, that natural languages 
could be described compositionally, and developed logical tools that 
offered a way to do it.  

n  Further key developments have in many cases been responses to 
challenges to the principle of compositionality. 
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Introduction, cont’d. 

The most important figure in the history 
of formal semantics was undoubtedly 
Richard Montague (1930-1971), whose 
seminal works in this area date from the 
late 1960's and the beginning of the 
1970’s.  

Montague argued against the idea that 
there is any important theoretical 
difference between natural and artificial 
languages, and showed how natural 
languages could be described explicitly 
and compositionally with the tools of 
his higher-order intensional logic.  
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Introduction, cont’d. 

n  I view the principle of compositionality as one of three core principles of 
formal semantics.  

n  (1) David Lewis’s advice: “In order to say what a meaning is, we may first 
ask what a meaning does, and then find something that does that.” (1970, 
General semantics) 

n  (2) Wittgenstein, Tractatus: To know the meaning of a sentence is to know 
what is the case if it is true. (Davidson: Tarski-style theories of truth can 
serve as the model for theories of meaning.) 

n  (3) The principle of compositionality (arguably from Frege): The meaning 
of the whole is a function of the meanings of the parts and of the way they 
are syntactically combined.  

SPE6 2013 St Petersburg June 11, 2013 



6/9/13	  

2	  

5 

Introduction, cont’d. 

n  What’s to come:  

2. Semantics in Linguistics.  
3. Semantics in Logic and Philosophy: Frege to Montague.  
4. Montague: NL Semantics can be Compositional.  
5. Montague’s Compositionality Motivations.   
6. Relative clauses and compositionality.  
7. Indefinites and Dynamic Semantics.  
8. Indefinites and Type-Shifting.  
9. Compositionality and Architecture.  
10. Questions.  
(11. Other … if there were time) 
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2. Semantics in linguistics 
n  Semantics in American linguistics 

in the 20th century suffered from 
neglect and skepticism, partly 
because of fieldwork traditions, 
partly influenced by logical 
positivism and by behaviorism in 
psychology.  

n  1954: Yehoshua Bar-Hillel wrote 
an article in Language inviting 
cooperation between linguists and 
logicians, arguing that advances 
in both fields made the time ripe 
for combining forces to work on 
syntax and semantics together. 
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Semantics in linguistics, cont’d. 

n  1955: Chomsky, then a Ph.D. student, wrote a 
reply in Language arguing that the artificial 
languages invented by logicians were so unlike 
natural languages that the methods of logicians 
had no chance of being of any use for linguistic 
theory. (Chomsky and Bar-Hillel remained 
friends.) 

n  Bar-Hillel and Montague were also friends, and 
Bar-Hillel wrote to Montague in 1967, when 
Montague had begun working on natural 
language, urging him to “tak[e] into account the 
recent achievements in theoretical linguistics, 
[without which] your contribution will remain one-
sided.”  

n  So Bar-Hillel never stopped trying to get linguists 
and logicians together.  
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From Syntactic Structures to Aspects: Katz, Fodor, Postal 
 n  Katz and Fodor (early 60’s) added a semantic component to generative grammar. 

They addressed the Projection Problem, i.e. compositionality: how to get the 
meaning of a sentence from meanings of its parts. 

n  At that time, “Negation” and “Question Formation” were transformations of 
declaratives: prime examples of meaning-changing transformations. 

n  So meaning depended on the entire transformational history. “P-markers” were 
extended to “T-markers”, to which semantic Projection rules applied. 

n  Katz and Fodor’s idea of computing the meaning on the basis of the whole T-
marker can be seen as aiming in the same direction as Montague’s derivation 
trees: input to semantics is “derivational history”. (Cf “tectogrammatic structure” in  

n  In a theoretically important move, related to the problem of 
compositionality, Katz and Postal (1964) made the innovation of putting 
such morphemes as Neg and a Question morpheme Q into the Deep 
Structure, as in (5), arguing that there was independent syntactic 
motivation for doing so, and then the meaning could be determined on the 
basis of Deep Structure alone.  
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Garden of Eden period 
n  This led to a beautiful architecture, which Chomsky laid out in his Aspects 

of the Theory of Syntax (1965). 
q  Phrase structure rules generate Deep Structures. 
q  Deep Structure is the input to semantics. 
q  Transformations map Deep Structure to Surface Structure. 
q  Surface Structure is the input to phonology.  

n  This big change in architecture rested on Katz and Postal’s claim that 
transformations should be meaning-preserving.  

n  During the brief period when Aspects held sway, before the linguistic wars 
broke out in full force, I think generative grammarians generally believed 
the Katz and Postal hypothesis.  

n  So around 1965, there was very widespread optimism about the Katz-
Postal hypothesis that semantic interpretation is determined by deep 
structure, and the syntax-semantics interface was believed to be relatively 
straightforward (even without having any really good ideas about the 
nature of semantics.) 
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Expulsion from Garden of Eden and the roots of the 
linguistic wars 

n  What happened to upset that lovely view? Linguists discovered quantifiers! 
Transformations that preserved meaning (more or less) when applied to 
names clearly did not when applied to some quantifiers. This came as a 
surprise and a shock. 

n  “Equi-NP Deletion”  
q  With names: John wants John to win  ⇒  John wants to win. 

n  But with quantifiers, should we derive: 
q  Everyone wants everyone to win ⇒  Everyone wants to win  ?? 

n  Similar problems for derivation of  
q  Every candidate voted for himself. 
q  Every number is even or odd. 
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The linguistic wars  
n  Two responses by linguists to the problematic relation between classic 

transformational derivations and semantics: 
n  Generative semantics (Lakoff, Ross, McCawley, Postal, early Dowty, 

Larry Horn, Pieter Seuren, sometimes Bach): In order for deep structure to 
capture semantics, it needs to be deeper, more abstract, more like “logical 
form” (first-order-logic). The syntax seemed implausible to some (but rules 
like “Quantifier Lowering” were later reproduced “upside down” by the 
“interpretivists”). But semantics was taken seriously, much more so than 
by Chomsky. 

n  Interpretive semantics (Jackendoff, Chomsky): Keep syntax beautiful 
and ‘independently motivated’. Different semantic modules may work at 
different levels. The semantics often seemed architecturally ad hoc, 
though with many interesting ideas as well.   

n  So with the battles of the late 60’s and early 70’s raging in linguistics, 
let’s turn to philosophy and logic. 
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3. Semantics in Logic and Philosophy: Frege to Montague 

n  To keep this section short, I’ll just mention 
some of the main ideas relevant to 
compositionality that fed into formal  semantics 
from logic and philosophy. 

n  Frege: 
n  The greatest foundational figure for formal 

semantics is Gottlob Frege (1848-1925). His 
crucial ideas include the idea that function-
argument structure is the key to semantic 
compositionality.  

n  Frege is also credited with the Principle of 
Compositionality:  The meaning of a complex 
expression is a function of the meanings of its 
parts and of the way they are syntactically 
combined. 
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The Ordinary Language – Formal Language war. 

n  In the mid-20th century a war began within 
philosophy of language, the “Ordinary 
Language” vs “Formal Language” war.  

n  Ordinary Language Philosophers rejected the 
formal approach, urged attention to ordinary 
language and its uses. Late Wittgenstein 
(1889-1951), Strawson (1919-2006).  

n  Strawson ‘On referring’ (1950): “The actual 
unique reference made, if any, is a matter of 
the particular use in the particular context; …
Neither Aristotelian nor Russellian rules give 
the exact logic of any expression of ordinary 
language; for ordinary language has no exact 
logic.” 
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The Ordinary Language – Formal Language war. 

n  Russell 1957, ‘Mr. Strawson on referring’: 
n  “I may say, to begin with, that I am totally 

unable to see any validity whatever in any of 
Mr. Strawson’s arguments.” …  

n  “I agree, however, with Mr. Strawson’s 
statement that ordinary language has no 
logic.”  

n  Note!: both sides in this ‘war’ (like Chomsky 
later) were in agreement that logical methods 
of formal language analysis – and in 
particular compositionality -- do not apply to 
natural languages.  
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The OL– FL war and responses to it 
n  In some respects, that war continues. But the interesting response of some 

formally oriented philosophers was to try to analyze ordinary language better, 
including its context-dependent features. 

n  The generation that included Prior, Bar-Hillel, Reichenbach, Curry, and Montague 
gradually became more optimistic about being able to formalize the crucial aspects 
of natural language. 

n  Montague, a student of Tarski’s, was an important contributor to these 
developments. His Higher Order Typed Intensional Logic unified tense logic and 
modal logic (extending Prior’s work) and more generally unified "formal 
pragmatics" with intensional logic.  

n  Montague treated both worlds and times as components of "indices”, and 
intensions as functions from indices to extensions.  

n  Strategy of “add more indices” from Dana Scott’s “Advice on modal logic”.  
n  Montague also generalized the intensional notions of property, proposition, 

individual concept, etc., into a fully typed intensional logic, extending the work of 
Carnap (1956), Church (1951), and Kaplan (1964), putting together Frege’s 
function‑argument structure with the treatment of intensions as functions to 
extensions. 
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4. Montague: NL semantics can be compositional. 

n  A new clue about Montague’s motivations: from an early talk version of 
"English as a Formal Language”, July 31, 1968, UBC, Vancouver: 

n  “This talk is the result of 2 annoyances:  
q  The distinction some philosophers, esp. in England, draw between “formal” 

and “informal” languages; 
q  The great sound and fury that nowadays issues from MIT [i.e. Chomsky and his 

associates] about a “mathematical linguistics” or “the new grammar”  -- a 
clamor not, to the best of my knowledge, accompanied by any 
accomplishments. 

n  I therefore sat down one day and proceeded to do something that I previously 
regarded, and continue to regard, as both rather easy and not very important -- 
that is, to analyze ordinary language*. I shall, of course, present only a small 
fragment of English, but I think a rather revealing one.” 

n  *Montague’s inserted note: Other creditable work: Traditional grammar, 
Ajdukiewicz, Bohnert and Backer, JAW Kamp. 

n  Later notes (1970) suggest he eventually found it not entirely easy. 
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Montague, cont’d. 
n  Montague’s first work on natural language was the provocatively titled 

"English as a Formal Language" (Montague 1970b, “EFL”). He had taught 
the material at UCLA in spring 1965 (Kamp was there) and at UvA in 
Spring 1966. 

n  EFL famously begins "I reject the contention that an important theoretical 
difference exists between formal and natural languages.”  

n  As noted by Bach (1989), the term "theoretical" here must be understood 
from a logician's perspective and not from a linguist's. 

n  What Montague was denying was the logicians' and philosophers' 
common belief that natural languages were too messy to be formalizable; 
what he was proposing, here and in his “Universal Grammar”, was a 
framework for describing syntax and semantics and the relation between 
them that he considered compatible with existing practice for formal 
languages and an improvement on existing practice for the description of 
natural language.  
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Montague’s work, cont’d. 

n  It is clear that what Montague most valued intellectually were logical and 
philosophical results. He clearly considered the empirical description of natural 
language a matter of secondary importance. 

n  But he was not satisfied with what linguists were doing, was sure he could do 
better, thought it was probably worth the small effort he believed it would require, 
and I think increasingly took pride in his results, and perhaps began to find some of 
the puzzles of natural language semantics to be non-trivial.  

n  The Fregean principle of compositionality was central to Montague’s theory and 
remains central in formal semantics. 

n  Montague’s syntax-semantic interface:  Syntax is an algebra of ‘forms’, 
semantics is an algebra of ‘meanings’, and there must be a 
homomorphism mapping the syntactic algebra into the semantic algebra. 
Compositionality is the homomorphism requirement. 

n  The nature of the elements of both the syntactic and the semantic algebras is left 
open; what is constrained by compositionality is the relation of the semantics to the 
syntax. 
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5. Montague’s compositionality motivations: from 
intensional transitive verbs to generalized quantifiers. 
n  One main topic that concerned Montague from very early on is modal and 

intensional contexts, including the puzzles about intensionality raised by Quine 
(1960) (and by Buridan, as Montague notes).  

n  That family of problems was under active discussion among a number of 
philosophers Montague was influenced by, including Mates, Carnap, and 
Church.  

n  Montague was clearly interested for some time in the problem of 
intensional verbs like seeks and conceives: what type of relations? And I 
think we can trace a path from his interest in intensional puzzles to the 
Generalized Quantifier treatment of noun phrases.  

n  In Montague (1969) (“NCPE”) he analyzes sentences with seeks via 
paraphrase. He wants to show why, as Quine (1960) had noted, the 
argument in (9) is not valid, although the analogous argument with finds is 
valid.  

n  (9) 'Jones seeks a unicorn; therefore there is a unicorn’ 
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Montague’s motivations, cont’d. 

n  He first describes a solution that rests on analyzing seek as try to find, 
which puts the existential quantifier for a unicorn in the premise under the 
scope of an intensional operator. 

n  He then goes through a similar argument for owe, analyzing a owes b to c 
as a is obliged to give b to c, to solve an analogous puzzle posed by 
Buridan. Then he raises the question of whether resorting to these 
paraphrases is necessary. 
q  The solution proposed in these two cases is substantially to reject 'seeks' and 

'owes' as predicate constants, and to insist on circumlocution when we might be 
tempted to use those verbs. We may wonder whether it is possible to 
approximate English more closely within our intensional language. What 
we can do in the case of 'seeks' is to introduce several predicate constants … 

q  He then illustrates with the beginning of a list of defined predicates: 
q  x Seeks y, x Seeks-a P, x Seeks-the P, x Seeks-two-objects-having P, …  
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Montague’s motivations, cont’d. 

n  But he didn’t like the idea of positing infinitely many predicate constants – 
an approach “that would raise the psychological problem of explaining how a 
natural language containing infinitely many primitive predicate constants can be 
learned”. (p.165) 

n  “If, however, we were to pass to a third-order, rather than a second-order, 
language, the situation would change: we should then be able to introduce a single 
predicate constant in terms of which all notions analogous to those introduced by 
(14)-(17) could be expressed; I shall give a more detailed account of the situation 
in a later paper.” (p.168) 

n  Thus already in NCPE, he had gotten the idea of making the direct object of seek 
be the intension of a generalized quantifier, although he first published that idea 
in UG (1970), and more fully (GQs plus ‘quantifying in’) in PTQ (talk 1970, 
published 1973).  

n  David Lewis proposed analyzing English NPs as Generalized Quantifiers in Lewis 
(1970), orally presented in 1969. There has been no clear evidence of who had the 
idea first or whether they discussed it together; this remark in NCPE (in draft notes 
in 1968) suggests Montague may have been first.  
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Montague and Generalized Quantifiers 

n  First order logic representation of Every man walks: 

n  Compositionality question: where’s the meaning of every man? 
n  Montague: give it type <<e,t>,t>: a set of properties of entities. 
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Montague’s motivations for GQs, cont’d. 

n  What is interesting for the purposes of this talk is that Montague was 
clearly motivated by a desire to give a compositional treatment of seek a 
unicorn and owe Smith a horse that would reflect their syntactic structure: 
a verb and an NP object, not a verb and a propositional or infinitival 
complement.  

n  And in PTQ (1973) he was ready not only to countenance a third-order 
treatment of NPs but to announce that as “The Proper Treatment of 
Quantification in Ordinary English.” 

n  One historical detail that is clear from all the published and unpublished 
evidence is that Montague was greatly occupied with the analysis of 
intensional transitive verbs, and that his ideas about generalized 
quantifiers arose from that concern. The version of his intensional logic in 
which those intensional generalized quantifiers can be expressed is the 
version first published in UG and repeated in PTQ.  
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Montague and generalized quantifiers 
n  According to Peters and Westerståhl, the logical notion of quantifiers as 

second-order relations is “discernible” in Aristotle, full-fledged in Frege, 
then forgotten until rediscovered by model theorists.  

n  Mostowski 1957: unary generalized quantifiers, sets of sets: everything, 
something, an infinite number of things, most things.  

n  Lindström 1966: binary generalized quantifiers (“Dets”), without which one 
can express most things walk, but not most cats walk. (What we are 
accustomed to calling ‘generalized quantifiers’, e.g. the denotation of 
most cats, represents the application of a Lindström quantifier to its first 
argument, giving a unary generalized quantifier.) 

n  Montague 1973 (and David Lewis 1970): English NPs like every man, 
most cats can be treated categorematically, uniformly, and compositionally 
if they are interpreted as generalized quantifiers. This was a big part of the 
refutation of the point Russell and Strawson were agreed on, that there is 
no logic of natural language. 
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6. Relative clauses and compositionality 

n  The anlysis of NPs (nowadays called DPs) as generalized quantifiers 
involved analyzing Determiners as denoting functions of type <<e,t>, 
<<e,t>,t>>, which apply to CNPs, of type <e,t>. 

n  What’s the semantics of relative clauses? Start with restrictive relative 
clauses, as in every boy who loves Mary, a boy who loves Mary. 

n  Generative semantics: the first is synonymous with an if-clause, the 
second with a clause conjoined with is a boy. Need abstract deep 
structures to do the semantics compositionally. 

n  With Montague’s higher-order logic, relatives clauses can be analyzed as 
derived predicates (first proposed by Quine 1960). 

n  [[who loves Mary]] = λx[ love (x, Mary)] 
n  Restrictive relative combines with head noun by predicate conjunction 

(semantically by set intersection), uniformly. 
n  The if-and difference is predictable from the semantics of every, a.  
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Relative clauses and compositionality, cont’d. 

n  The compositional semantics of restrictive relative clauses is a prime 
example of the need to make the right syntactic choices. To support the 
compositional semantics just sketched, we have to choose tree B, not tree 
A, which had also often been proposed when we were doing syntax 
without simultaneously thinking about semantics. 

n   Tree A:    Tree B:       
         
         
         
         
         
        

n  Only Tree B allows the Det interpretation to apply to the intersection of the 
N(P) interpretation and the Relative Clause interpretation.  
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Argument: we can argue that compositionality requires the third structure: that “boy who 
loves Mary” forms a semantic constituent with which the meaning of the DET combines. We 
can show that the first structure does not allow for recursivity, and that the second structure 
cannot be interpreted compositionally. (The second structure is a good structure to provide a 
basis for a compositional interpretation for non-restrictive relative clauses.) 

2.2. Phrasal and sentential conjunction. 
 
Consider the following equivalent and non-equivalent pairs, where the first sentence has 
phrasal conjunction (VP-conjunction, in particular) and the second has sentential conjunction 
(S-conjunction). The puzzle is to explain why some examples are semantically equivalent and 
some are not, although in each case the surface syntactic relation is the same. 
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Relative clauses and compositionality, cont’d. 

n  On the other hand, for Non-Restrictive relative clauses (like the boy, who 
loves Mary, …), on a reasonable analysis first proposed by Rodman 
(1973), Tree A provides a better syntactic basis for a compositional 
semantics. A non-restrictive relative can only modify an e-type full DP, and 
contributes an entire “supplementary” proposition (via either Rodman’s or 
Potts’s analysis).  

n  Tree A:    Tree B:       
         
         
         
         
         
        

n  Only Tree A allows the Relative Clause to combine with the interpretation 
of the boy or with a proper name like John.  
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Argument: we can argue that compositionality requires the third structure: that “boy who 
loves Mary” forms a semantic constituent with which the meaning of the DET combines. We 
can show that the first structure does not allow for recursivity, and that the second structure 
cannot be interpreted compositionally. (The second structure is a good structure to provide a 
basis for a compositional interpretation for non-restrictive relative clauses.) 

2.2. Phrasal and sentential conjunction. 
 
Consider the following equivalent and non-equivalent pairs, where the first sentence has 
phrasal conjunction (VP-conjunction, in particular) and the second has sentential conjunction 
(S-conjunction). The puzzle is to explain why some examples are semantically equivalent and 
some are not, although in each case the surface syntactic relation is the same. 
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determiner (DET), a common noun (N), and a relative clause (RC). The question is: Are there 
semantic reasons for choosing among three different possible syntactic structures for these 
DPs? 
 

a. Flat structure:   
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b. “DP - RC” structure: The relative clause combines with a complete DP to form a new DP. 
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Argument: we can argue that compositionality requires the third structure: that “boy who 
loves Mary” forms a semantic constituent with which the meaning of the DET combines. We 
can show that the first structure does not allow for recursivity, and that the second structure 
cannot be interpreted compositionally. (The second structure is a good structure to provide a 
basis for a compositional interpretation for non-restrictive relative clauses.) 

2.2. Phrasal and sentential conjunction. 
 
Consider the following equivalent and non-equivalent pairs, where the first sentence has 
phrasal conjunction (VP-conjunction, in particular) and the second has sentential conjunction 
(S-conjunction). The puzzle is to explain why some examples are semantically equivalent and 
some are not, although in each case the surface syntactic relation is the same. 

7. Indefinites and the introduction of dynamic semantics.  
 
n  The preface to Irene Heim’s 1982 dissertation begins: 
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Indefinites and the introduction of dynamic semantics, 
cont’d.  
 n  A family of five problems: 
Discourse anaphora. 
(1) a. John/the man/a man walked in. He looked tired. 
     b.  #Every man/ no man/ more than one man walked in. He looked  tired. 
Different “discourse” behavior of logically equivalent sentences. (This 

argues against a purely pragmatic account of the differences in (1a-b).) 
(2) a.One of the ten marbles is not in the bag. It is probably under the sofa.  
      b. Nine of the ten marbles are in the bag. ??It is probably under the sofa.  

(Example in Heim’s 1982 dissertation, from Partee) 
Indefinite introduces a “discourse referent” with limited lifespan. 
(3) a. John wants to catch a fish and eat it. (Karttunen) 

 b. Maybe he would share it with me. (Modal subordination, Roberts) 
 c. #It’s probably under the boat now.  
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Indefinites and dynamic semantics, cont’d.  
 The two connected problems of “donkey sentences” 
(4) a.   Every man who owns a donkey beats it.  

 b.   If a man owns a donkey, he always beats it.  
n  Problem 1: How to explain that it can be anaphoric to a donkey in these 

sentences?  
n  Problem 2: How to explain that a donkey seems like a universally 

quantified NP in these sentences? (And in (4b), same for a man. 
The quantificational variability of indefinites. 
(5) An equation like this always/often/sometimes/never has more than one solution.  -- 

paraphrases with ‘all/many/some/no equations like this’. 
n  Solution (Heim/ Kamp): Indefinite NPs are not quantifier phrases.  
n  An indefinite “introduces a new file card/ a new discourse referent”. 
n  Heim 1982 file change semantics, Kamp 1981 DRT are “dynamic” 

theories: replace truth conditions by “context change potential”.  
n  Truth of a file: embeddability of the file (‘partial model’) in a model. 
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Indefinites and dynamic semantics, cont’d.  
 
n  Hans Kamp and Irene Heim came up with their theoretical 

innovations in response to this family of problems virtually 
simultaneously and independently.  
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Indefinites and dynamic semantics, cont’d.  
 
n  Heim’s dissertation is a classic. One important thing she did 

is to treat indefinites and definites both, treating both as 
“variables” of type e with no independent quantificational 
force of their own. 

n  The difference between indefinites and definites consists in 
two things:  
q  (i) for an indefinite, pick a new variable, for a definite pick an old one. 

(This is the core of the “anaphoric theory of definites”).  
q  (ii) the NP content of an indefinite enters into asserted content; the NP 

content of a definite is presupposed. 

n  Both Heim and Kamp had accounts of the “lifespan” of a 
discourse referent, with crucial differences between simple 
sentences or sequences thereof vs. quantified sentences.  
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Indefinites and dynamic semantics, cont’d.  
 
n  Both Heim and Kamp built on Stalnaker’s theory of how assertions update 

the “common ground”.  
n  Dynamic semantics: The interpretation of sentences not only depends on 

the context, it also affects the context.  
n  Heim: the semantic content of a sentence is its “context change 

potential” (CCP). And this change goes down to the smallest parts, so the 
contribution of each part is its contribution to the context change potential 
of the whole. Big theoretical change.  

n  Truth conditions are still there, derivatively. CCP primary.  
n  In Heim’s “file change semantics”, a “file” is true w.r.t. a model if it is 

embeddable in that model (disc. referents mapped onto entities in the 
model, etc). A formula is true if updating a true file with it makes a true file, 
false if updating a true file with it makes a false file.  

n  Where does the apparent existential quantifier in the interpretation of an 
indefinite come from? “File is true if there is a way to embed it.” 
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Indefinites and dynamic semantics, cont’d.  
 n  Heim did not build her approach into a whole research program, and soon 

afterward changed her views on definites, though many still like the 
approach in her dissertation better than her later approach, or consider 
that both are needed. 

n  Kamp did pursue his Discourse Representation Theory (DRT) and has 
made it into a large-scale research program. Asher and others have 
extended it to include more pragmatics, more text-coherence relations.  

n  Kamp argued that DRT was not straightforwardly compositional and 
shouldn’t be. 

n  Groenendijk and Stokhof responded with a fully compositional new kind of 
logic, Dynamic Predicate Logic, extended to Dynamic Montague 
Grammar. Chierchia extended it and applied it to a lot of difficult anaphora 
problems in his 1995 book. 

n  Reinhard Muskens showed how to reconcile Kamp with Groenendijk and 
Stokhof with his 1993 “Compositional DRT”.  
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8. Indefinites and type shifting 

n  Another change that was motivated in part by the Kamp-Heim arguments: 
abandonment of Montague’s treatment of all DPs as always denoting 
generalized quantifiers. 

n  Rejection of Montague’s “generalize to the worst case” principle, the 
principle that for each syntactic category there is just one semantic type, 
e.g. Generalized Quantifiers for all NPs including John because they are 
needed for e.g. every man.  

n  Rejection motivated by empirical linguistic work: both the Kamp-Heim work 
on indefinites and the discovery of the principles governing cross-
categorial conjunction (Partee and Rooth 1983).  

n  Montague’s uniform type assignment gives empirically wrong results for 
the conjunctions involving phrases that can be argued to have simpler 
types than he gave them.  
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Type-shifting, cont’d. 

n  Example of how Montague’s uniform type assignment gives empirically 
wrong results: M treated all TVs as taking (intensions of) GQ-type objects. 
Reasonable for seek, need, higher type than necessary for buy, kiss. 

n  Doing all TV conjunction at M’s type predicts: 
q  Mary needed and sought a new secretary ≣ Mary needed a new 

secretary and Mary sought a new secretary. RIGHT 
q  John washed and ironed two shirts ≣ John washed two shirts and John 

ironed two shirts. WRONG 

n  Generalized conjunction gives right result for extensional TVs if they are 
analyzed as taking e-type objects, and shifting to higher type only when 
needed for conjunction. 
q  John needed and bought a new coat. 
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Type-shifting, cont’d. 
n  Related arguments for type multiplicity and type-shifting in the NP domain: 

indefinites may be of types e (Heimian indefs), <e,t> (predicate nominals), 
<<e,t>,t> (quantifiers). 

n  Still compositional, but with greater flexibility via type-driven interpretation, 
type-coercion. 

n  Formally permits greater ambiguity, multiple possible derivations. 
n  Potential overgeneration limited by constraints on type-shifting, some of 

them “processing constraints”. 
q  Type Shifting only as needed. Do everything with the simplest types possible 

consistent with coherent typing of the whole. 
q  Default preferences of category-type correspondences. 
q  Constraint (Bittner and Hale): Don’t do any type-shifting that would introduce 

a new category-type correspondence into the language. 
q  Constraint (Chierchia): Don’t do with type-shifting what the language has a 

dedicated morpheme or construction for.  
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Type-shifting, cont’d. 
n  Compositionality concerns motivated Montague’s treatment of DPs as 

generalized quantifiers: needed to have a semantic interpretation for 
quantificational DPs like every man, most men.  

n  Montague assumed a uniform correspondence between syntactic 
categories and semantic types, hence treated ALL DPs as generalized 
quantifiers, including John, the king, a fool. 

n  Compositionality concerns motivated the Kamp-Heim theories, which 
distinguished indefinites from essentially quantificational DPs.  

n  The type-shifting proposals for DPs of Partee (1986) were motivated in 
part by a desire to agree with Kamp and Heim without throwing away 
Montague’s generalizations.  

n  Revised generalization: all DPs can have meanings of type <<e,t>,t>; only 
the essentially quantificational ones must be of that type. The others can 
shift, as in Professor Jones and every student, where the e-type DP must 
shift to <<e,t>,t> in order to conjoin with the <<e,t>,t>-type DP every 
student. 
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9. Compositionality and architecture 

n  Montague Grammar – simultaneous recursive definition of syntactically wf 
expressions of all categories, and corresponding semantic interpretation 
rules, giving a homomorphism from syntax to semantics. Compositionality 
= homomorphism. 

n  If the semantic interpretation is to be a function of the interpretation of the 
parts and of their syntactic part-whole structure, then the input to the 
semantics must be a disambiguated representation. 

n  For Montague it was the derivation tree (analysis tree). 
n  For others following a more Chomskyan approach, it has been a derived 

syntactic representation, the level called LF. 
n  Dowty and Muskens have argued for the usefulness of Curry’s distinction 

between tectogrammatical syntactic structure (like Montague’s analysis 
trees) and phenogrammatical syntactic structure (visible surface 
morphosyntax).  
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Compositionality and architecture, continued 
n  Dowty (1982, 1995): Tectogrammatical structure not only is the level 

relevant to semantic interpretation, but it may also represent what is more 
nearly universal in natural language syntax. Phenogrammatical structure is 
language-specific. 

n  Montague’s distinction between syntactic rules and syntactic operations 
corresponds to the tecto-/pheno- distinction.  

n  Muskens (2010) notes that Montague never gave a simple recursive 
definition of his analysis trees.  

n  Muskens offers a version which gives a core tectogrammatical structure 
for each sentence, and then by explicit mapping rules that common 
structure can be mapped homomorphically both onto a morphosyntactic 
structure (and a terminal string) and a semantic interpretation.  

n  Muskens cites related work by Ranta, Oehrle, Pollard; the whole 
approach, type-theoretic grammar, offers a particularly clean kind of 
compositionality.  
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Compositionality and architecture, continued 
n  And the distinction between the tectogrammatical level (long espoused, in 

a somewhat different context, by the Prague linguists) and the 
phenogrammatical level makes it much easier to overcome descriptive 
weaknesses in earlier versions of categorial grammar, for instance, which 
were hampered by trying to account for type structure and word order 
particularities, etc., at the same time.  

n  In the early decades, the existence of Montague’s rich semantics inspired 
non-transformational approaches such as GPSG, HPSG, Extended 
Categorial Grammar, Tree-Adjoining Grammar.  

n  Syntacticians often found fault with Montague’s syntax and with some of 
the proposed monostratal (non-transformational) grammars. 

n  An approach exploiting the sort of architecture proposed by Dowty and 
Muskens may be the next big step in making it possible to bring the best 
syntax and the best semantics together.  

 

41 June 11, 2013 SPE6 2013 St Petersburg 

10. Questions.  

n  If time remains, I want to add a few brief comments 
about a few breakthroughs in which compositionality 
played a central role. 

n  One with a lasting impact was Karttunen’s 
analysis of questions. 

n  Before Karttunen (1977), the analysis of 
questions was bedeviled by the difficulty of 
sorting out what to take as the semantic content 
of a question and what to attribute to the 
pragmatics of the speech act of asking. 

n  Karttunen’s brilliant methodological move was to 
put all his attention onto embedded questions 
in different structures, and follow David Lewis’s 
advice, asking what kind of meaning could show 
the contribution of an embedded question to the 
meaning of the whole. 
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Questions, cont’d.  
n  Karttunen’s brilliant methodological move was to put all his attention onto 

embedded questions in different structures, and follow David Lewis’s 
advice, asking what kind of meaning could show the contribution of an 
embedded question to the meaning of the whole. 

n  Examples: 
q  John asked/ knew / told Mary / wondered where lunch would be. 
q  Where we eat lunch will depend on whether it’s raining. 
q  Mary decided/ found out / didn’t care / predicted where lunch would be.   

n  Karttunen’s work, which built on earlier work by Hamblin, was a major 
advance. I won’t summarize his proposal; there have been many more advances 
since then, first by Groenendijk and Stokhof, and then by many others. 

n  I want to emphasize the crucial piece of methodology - the decision to 
work on the semantics of embedded questions.  

n  If we take the core of the meaning of a declarative sentence to be its truth-
conditions, then the meaning of any other expression should be whatever will best 
account for the contribution that expression makes to the truth-conditions of 
sentences via compositional construction and interpretation steps.  
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11. Other topics … 
n  Since I’m sure time will have run out by now, I will just mention some other 

topics which I consider equally important in this context. 
n  Focus-sensitive constructions and Rooth’s “two-dimensional 

semantics”. An expansion of ‘what meanings must be’ in order to treat 
focus-sensitive constructions compositionally. Potts’s treatment of non-
restrictive relative clauses also depends on an added dimension in order 
to compute conventional implicatures together with, but still distinct from, 
truth-conditional content. 

n  ‘Subatomic’ semantics:  One needs mereology in entity and eventuality 
domains to account for semantics of mass/count/plural, for interaction of 
verbs, aspectual operators, and temporal adverbials, for verb-object 
interactions with ‘incremental themes’, etc.  We can expect to see 
continued expansion of development of lexical semantics within formal 
semantics in response to closer study of many domains which need finer-
grained meanings than current formal semantic theories provide. 
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