Denotation & Compositionality
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Osnabriick, 18. - 19. Sept., 2009

Why compositional formal semantics for

natural language?

how can speakers of a language produce and
understand previously unheard complex expressions in
their language?




Empirical basis

ultimately the only empirical test
of a model-theoretic account of natural language semantics
IS the characterization of entailments among sentences it
gives.

A problem about observation

observable

utterance events

meaningful have observable and immediate effect
on action and perception




Eye tracking for reference resolution (1)

Karabanov, Bosch, Konig 2007

It's market day in the village. The market woman is quibbling with the
worker. She's just saying that he should give the new bike back to
her that he borrowed.

Eye tracking for reference resolution (2)

Karabanov, Bosch, Konig 2007

Die Marktfraufstreitet sich mit flem Arbeite ie sagt jetzt gerade daR ¢r ihr nun as neue Fahrrafl zuriickgeben soll das|er sich geliehen hat
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Eye tracking for reference resolution (2)

Karabanov, Bosch, Konig 2007
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no referent anticipation plausible
unless "streitet" has already been understood

German default descriptions:

d€limasc) 9elbe Hutyaq &
h

dierey) blaue Raketeqsony

@[masc] blaue Stern [masc] (7;}
¥

das e, 9€lbe Hufeisenp,e

click on ... [followed by a def. determiner, adjective, and noun]

Hartmann 2005




Klicken Sie auf die blaue Rakete
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summing up some experimental findings

Crossmodality

available
Incrementality

inclusion of information from all sources

successive use of all information in the
sequence in which it becomes available, to

Immediacy

used

determine current processor action

iImmediate use of all information that can be




too little or too much in linguistic knowledge?

too little or too much in linguistic knowledge?

the clock is running the
clock is working Pete is running
Pete is working

run work
clock Pete

Pete




Denotation instead of meaning

denotation

lexical meanings
denotations

Lexical disambiguation needs access to
denotations

lexical items

concept names




Denotation instead of meaning

Indexical expressions

lexical meaning (character)
denotation (content)

other expressions that contain a variable in their lexical entry
that is evaluated at the utterance context,

nearby, enemy long,
fast

Contextual Concepts as denotations

Contextual Concept (CC)




Polysemy as context dependence

dependence on

denotations of their arguments

run work

Polysemy as context dependence

Do you know where Peter is?

Peter is working
IS working

How can Peter afford these expensive holidays?
IS
working




CCs are the invariants in VP anaphora

Peter is working and so is Fred.

Peter is working for her and so is Fred.

Shiftable indexicals

Reported Speech Test

| went to a nearby pub
| went to a nearby bar

Ted and Steve each said he went for a drink nearby

It is raining
It is raining
Peter and Graham both said that it was raining

It's really fast
It's really fast
Ted and Steve each said he had a fast vehicle.




Associative anaphora

interface

Associative anaphora

- the common view

(1) A car stopped. The driver got out.
The engine sounded funny.
The wheels were all painted white.

a car




Associative anaphora

- problems with the common view

A car stopped. {The car/ it} had a flat tyre.
A car stopped. The driver got out.

Associative anaphora

- Functional Concepts

driver, engine,
[driver]= AyAX.DRIVER(X,Y)

A Toyota stopped and the driver got out.
A BMW stopped and the driver got out.
Both A and B said that a car stopped and
the driver got out.




Associative anaphora

- Functional Concepts

the driver

PC Plonk talked to the driver after he'd stopped a car on
Banbury Road and so did PC O'Booze when he stopped
one on Bicester Road.

Associative anaphora

- a problem?

(2) A Lotus 2-Eleven was sold on ebay.
b. The price was ridiculous.
b'. #The sound was terrific.

(3) A Lotus 2-Eleven was passing.
b. #The price was ridiculous.
b'. The sound was terrific.




just in case you don't know the Lotus 2-Eleven...

(6) A car was sold. The price was ridiculous.
(7) A car was passing. #The price was ridiculous.

[price]=AyAx.PRICE(X,Y)

a car

[car]|=AxeD,.CAR(X)




Domain restrictions

[price]
commodities
COMMODITY.

only of concepts that are
subsumed by the concept COMMODITY.

(8) A car was sold. #The sound was terrific.

(9) A car was passing. The sound was terrific.

SOUND

AYAX.SOUND(X,Y)
physical events

PHYS_EVENT




Differences in representation

a car
CAR

was sold

COMMODITY
PHYS_EVENT

was sold

Incremental construction of a representation

A car was sold. The price...
A car was sold.

\ v

[acar]  [was sold] unify spec & arg3

CAR' <INST i>
‘ COM'TY <SELLER x, BUYERYY,
PRICE z,...>

[acar]c [was sold]® CAR" <SELLER x, BUYERYY,
PRICE z, ..., INST i>

[a car]c




Incremental construction of a representation

A car was sold. The price...

A car was sold. The price ...
[acar] [was sold] [the] [price] must denote a
unique price
‘ [price]* get price

concept

[acar]c [was sold]¢

get argument

[price]= apply

[a car]c \ /

[the price]°”

Incremental construction of a representation

A car was passing. The sound...

A car was passing. The sound ...
\ \ \ \
[acar] [was passing] [the] [sound]
[ Y d]
sound]e
\

[acar]c [was passing]°

> [sound]e”

the sound]c”




Incremental construction of a representation

A car was passing. #The price...

A car was passing. The price ...

\ \ \ v
[acar] [was passing] [the] [price]

‘ [price]ec”
[acar]c [was passing]°®

\
-

\/

[a car]c

Incremental construction of a representation

A car was sold. #*The sound...

A car was sold. The sound ...
\ \ \

[acar] [was sold] [the] [sound]
‘ [sound]e”

[acar]c [was sold]

[a car]c




Changes in subsumption relations

CAR

COMMODITY PASSER € MOVING_OBJ € PHYS_EVT

CAR < COMMODITY

CAR € PHYS_EVT

Conceptual representation in discourse: CCs




CCs are also at work in many other cases...

Cut the onion in small pieces. Then fry it.

She works in the university/hospital/supermarket. Sie
arbeitet im/*in dem Supermarkt.

Put the cube on the cylinder into the bowl!

John revised his
paper before the teacher did, and Bill did too

The show/watch/tap... is running
Fred's a good doctor

Following David Kaplan

Sinn
character content

I, you, here, now, that, actual,
present

express the same content
in every context




... but not all the way

propositions and entailment

"Utterances take time, and utterances of distinct
sentences cannot be simultaneous (i.e., in the same
context). But in order to develop a logic of
demonstratives it seems most natural to be able to
evaluate several premises and a conclusion all in the
same context. Thus the notion of ¢ being true in
[context] ¢ and [LD structure] 2 does not require an
utterance of ¢."

Diverging from Kaplan

propositions entailment
utterances




Diverging from Kaplan

Nearly all we need to do in order to turn Kaplan's theory of
indexicals into a theory of processing is

to give up the axiom that the context does not change in
the course of an utterance,

make it an empirical question whether or not the
denotation of a syntactic constituent varies with the
utterance context, and

include in the representation of context, in our CCs, all
knowledge resources that demonstrably contribute to the
truth conditions of "what is said".

This may actually pave the way to a compositional semantic
theory as the backbone of a theory of utterance processing.

Thank you!




