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A Fundamental Problem
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# Discontinuity between human language faculty and
other known systems of communication
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TO BE OR NOT
TO BE...
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® |Background: is Language a Miracle?

#® Proposal: Inference as Triggered Submodel Search

# Applications
s Deaccenting and PARALLEL
s Ellipsis and AGREE
s Reciprocals and CONSISTENT
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Human Languageis Special

o N

...If there were machines... capable of imitating our actions
... there would still remain two most certain tests whereby
to know that they were not therefore really men.

Descartes, Discourse on Method

|
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Descartes' Tests

o N

1. Language
“... It could never use words or other signs for the
purpose of communicating its thoughts to others, as we
do...”

2. Unboundedness
“...reason Is a universal instrument that is alike available

on every occasion... it must be morally impossible that
there should exist in any machine a diversity of organs
suf cient to enable it to act in all the occurrences of life,
In the way in which our reason enables us to act.”
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Is Languagea Miracle?

“I think you should be more explicit here in step two.”

from What's so Funny about Science? hy Sidney Harns (1977)
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A Modern View

External
Environment

Hauser et al (2002)

# Narrow syntax is the only recursive system relevant to
the human language faculty

# Complexity in narrow syntax can be explained in terms
of unavoidable interface requirements J
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# Background: iIs Language a Miracle?

® |Proposal: Inference as Triggered Submodel Search

# Applications
s Deaccenting and PARALLEL
s Ellipsis and AGREE
» Reciprocals and CONSISTENT
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Infer enceand the CI Interface

o N

# Cl Interface Requirements

» Representations constructed by narrow syntax must
satisfy requirements arising from the CI
(conceptual-intentional) system

# Inference is available to repair structures that violate ClI
Interface conditions

® Inference must be minimal
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Infer enceas Triggered SubmodelSearch

f # For a given discourse D, produce a default LF L. T
# Triggering:
s If L violates a condition, inference is performed
# Submodel:

s Aninferred Lis potential interpretation only if every

minimal model of L%is a submodel of a minimal
model of L.

o If there are several such inferable LF's, those closest
to L in the submodel ordering are preferred.
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First Order Models and Submodels
-

f ® First Order Model:

s Domain of model M, dom(M): a set of individuals.

s Interpretation Function of M, I(M): a function from
relation symbols to sets of n-tuples of elements of
the Domain. For the ordering on models, we view
the Interpretation as a set of assertions about
Individuals in the domain.

s Submodel

A model M 11s a submodel of M 2 if the set of
assertions in M 1 1s a subset of the set of assertions

In M 2.
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Cl Interface Conditions
L -

#® AGREE: This covers number agreement, and rules out,
e.g., “Martha danced together”, while permitting
“Martha and Irv danced together”

#® CONSISTENT: A discourse must be logically
consistent.

# PARALLEL: Two parallel LF's must match, except for
focused elements.
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# Background: iIs Language a Miracle?
#® Proposal: Inference as Triggered Submodel Search

®» | Applications
s Deaccenting and PARALLEL

s Ellipsis and AGREE
» Reciprocals and CONSISTENT
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Deaccentingand PARALLEL

o N

Deaccented material M must satisfy PARALLEL
# Direct Parallel: M matches some antecedent A

# Indirect Parallel: M matches some antecedent A°
where A°can be inferred from A

(Note: focused elements need not match — see Rooth(92), Fox (2000) for discussion)

|
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Direct PARALLEL

fA doctor saw every patient. T
A NURSE [saw EVERY PATIENT], tOO.

# For simplicity, we always look at containing sentences
to satisfy PARALLEL.

# Deaccenting clause identical to antecedent, apart from
the focused NURSE.

|
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Indir ect PARALLEL
-

A doctor saw every patient.
A NURSE [saw mANY PATIENTS], tOO.

® Here Direct PARALLEL fails, because deaccented
many does not match every

® Infer:

s A doctor saw every patient)
A doctor saw many patients

® Now PARALLEL is satis ed
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PARALLEL and Submodel

(A doctor x) x saw (every patienty) (A doctor x) x saw (many patients y)

saw(dl,pl)
saw(dl,p2)

saw(dl,pl)
saw(dl1,p2)

saw(dl1,p3)
[ saw(dl,p@

saw(d1,p3)

Assumptions:
® There are at least four doctors, patients, and nurses

» many means “at least 3”
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Direct PARALLEL and Quanti er Scope
B -

# Non-parallel scopes are not permitted
(Asher et al 2001)

® Parallel
» (A doctor x) x saw (every patient y).
s (A NURSE x) x saw (every patient y).

® *Non-Parallel
» (A doctor x) x saw (every patient y).
s (every patient y) (A NURSE x) x saw .

# This is enforced by the Direct PARALLEL constraint

|
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1dir ect PARALLEL and Quanti er Scop
B -

# Non-parallel scopes are still not permitted under indirect
PARALLEL

® Parallel
» (A doctor x) x saw (every patient y).
s (A NURSE x) x saw (many patients y).

® *Non-Parallel
» (A doctor x) x saw (every patient y).
s (many patients y) (A NURSE x) x saw V.

|
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1dir ect PARALLEL and Quanti er Scop
B -

# |Inference threatens to undermine parallel scoping

® *(Non-Parallel)
s A (A doctor x) x saw (every patient y).
s B (many patients y) (A NURSE x) x saw y.

® The Problem:

s From A (a doctor x) x saw (every patient y), we can
infer A (many patients y) (a doctor x) X saw y

s But Alis Parallel to B!

|
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A Good Inferenceand a Bad Inference

-

# Inference 1 (Scope Shifting):

s A (A doctor x) x saw (every patient y) )
s Al (every patient y) (A doctor x) X saw y

# Inference 2 (every-many):

s Al (every
s A2 (many

#® The Scope S

patient y) (A doctor x) X saw y )
patients y) (A doctor x) X saw y

nifting inference violates Submodel

-

|
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SubmodelConstraint

o N

The bad inference violates the Submodel constraint.

(A doctor x) x saw (every patienty) (every patient y) (a doctor x) x saw y

saw(dl,pl)" = saw(d1,pl)
saw(dl,p2) saw(d1,p2)

saw(d1,p4 saw(d3,p4)

{saw(dl,p:%} saw(d2,p3)
)
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Background: is Language a Miracle?
Proposal: Inference as Triggered Submodel Search

Applications
Deaccenting and PARALLEL

Ellipsis and AGREE
Reciprocals and CONSISTENT
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Ellipsis and AGREE
-

Irv and Martha wanted to dance together, but Martha
couldn't, because her husband was there.

(Webber 78)

Default Reading:
* Martha couldn't dance together.

Violates AGREE
(number agreement violation — “dance together”
requires a plural subject)

Inference: Irv and Martha wanted to dance together)
Martha wanted to dance with Irv.

Desired Reading:
Martha couldn't dance with Irv.

|
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VPE Inferenceand Submodel

o N

Irv and Martha wanted to dance together Martha wanted to dance with Irv.

want(M,dance-with(l)) want(M,dance-with(1))

[want(l ,dance-with(M))}

o |
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Infer enceand VPE
-

Inference Is needed to construct the desired meaning,
as observed in Webber (78)

But — Webber does not propose any constraints on
Inference

Both Submodel Constraint and Triggering Constraint
play a crucial role in correctly determining the role of
iInference in ellipsis interpretation

AGREE violation needed to trigger inference
Submodel sharply limits possible inferences

|
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SubmodelconstrainsVPE Inference

o N

One could infer Martha wanted to dance with someone
who wants to dance from Irv and Martha wanted to
dance together.

But VPE cannot mean Martha can't dance with
someone who wants to dance.

submodel constraint is needed to rule out this reading

o |
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Triggering and VPE Inference
-

Irv and Martha wanted to dance together, but Tom and
Susan didn't want to.

No AGREE violation, so the default reading is ok
Tom and Susan didn't want to dance together.

By the Triggering constraint, this correctly blocks the
reading Tom and Susan didn't want to dance with Irv.

|
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Background: is Language a Miracle?
Proposal: Inference as Triggered Submodel Search

Applications
Deaccenting and PARALLEL
Ellipsis and AGREE

Reciprocals and CONSISTENT
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Reciprocalsand CONSISTENT
-

The students like each other.

Default reading:
8X;y:(x Student” y Student* x 6 y) ! like(x;y)
every student likes every other student

In general, default reading for a reciprocal operator
(RCP(S,R)):
8B, y:(xSr"YyS~rx6y)! R(XY)

o |
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Weaker Readings

o N

The students stare at each other in surprise. (Dalrymple et
al, 98)

Default Reading (A):
* 8X; y(student(x) N student(y) ® (x 6 y) !
stare at(x;y)))
(Every student stared at every other student.)

Preferred Reading ( A9:

8x(student(x) ! 9y(x 6 y” student(y) !
stare at(x;y)))

(Every student stared at some other student.)

o |
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Reciprocal Inferenceand Triggering

o N

Inference from A to ACis triggered by violation of
CONSISTENT

A contradicts world knowledge: it is not possible to stare
at more than one person at a time (Dalrymple et al, 98)

o |
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Reciprocal Inferenceand Submodel

o N

The Inference from A to A%follows Submodel

Every student stared at every other studeniEvery student stared at some other stude

stare_at(s1,s2)— —=  stare_at(s1,s2)
stare_at(s1,s3
[stare_at(sz,sl
stare_at(s2,53)
(stare_at(s3,s1)
stare_at(s3,s2) stare_at(s3,s2)

stare_at(s2,s3)

o |
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Conclusions

-

General Goal
Explain apparent complexity of narrow syntax in
terms of interface conditions

Proposal

Narrow syntax produces default representation,
which can be modi ed by inference

Inference must be Triggered by violation of a ClI
Interface condition

Inference must satisfy Submodel condition

Applications

Proposed framework provides a simple, uniform
solution to important puzzles in three diverse areas:
ellipsis, deaccenting and scope parallelism, and J
reciprocal interpretation.
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