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Introduction

The class of possible natural languages is much smaller than one would expect
from our present models of syntax. [Gol67]

Considered here:

@ Nonsuperfiniteness,

@ polysize model property,
@ tree model property, and
[*}

underspecification.
Not considered here:

@ (Efficient) recognizability (linear, P, NP), learnability (Gold, PAC, ...), closure
properties, and invariance properties (disjoint union, generated substructures,
bisimulation).

NSF PMP T™P Underspecification

Complexity Learnability Closure Invariance
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Nonsuperfiniteness

A linguistic theory is nonsuperfinite if it does not generate all finite
languages.

v
Theorem

No superfinite class of languages is learnable in the limit from positive
data [Gol67].

A\

| NSF PMP  TMP  Underspecification
Minimalism [Sta97]‘ - ? ? ?

HPSG 7 ? 7

Learnability and linguistic intuition.
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Polysize model property

Definition

A linguistic theory has the polysize model property if any derivation
structure for G,w is at most in O(|w|*).

e HPSG: type; — [FEATl typel}

n =7 ‘ Space
2 4
12 4096
‘ NSF PMP TMP Underspecification
Minimalism - v 7 ?
HPSG - - ? ?
Recognizability and cognitive neuropsychology.
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Tree model property

Definition

A linguistic theory has the tree model property if any derivation structure
for G, w is equivalent to a (possibly unordered) tree structure.

o HPSG: [FEAT; O
FEAT)

NSF PMP TMP Underspecification
Minimalism - v v ?
HPSG - - - ?

Subsumption (recognizability and learnability) and conservativity.
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Underspecification (1)

Lexical ambiguity in linguistic theories:

® Minimalism: v /snore/ & n /snore/

o HPSG:

PHON <snore>]—> [CAT nV v}

Learnability [Kan98], recognizability [SHO7] and cognitive neuropsychology.

Evidence from cognitive neuropsychology for underspecification of

@ morphological features [PJE04],
@ syntactic category [Far01], and
@ argument structure [PFO1].
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Underspecification (2)

Syntactic ambiguity in linguistic theories:
@ Minimalism: =d +case =d v speaks and ¢

@ HPSG: Application of multiple ID schemata and non-branching
extensions.

Learnability [Kan98], recognizability [SHO7] and cognitive neuropsychology
(100 parses for n = 10).

Underspecification techniques for

@ attachment,
@ linking, and
@ quantification (see [SHO7] and ref. therein).

‘NSF PMP TMP Underspecification

Minimalism - v v -
HPSG - - - v
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Conclusion (1)

NSF PMP T™MP Underspecification
Complexity Learnability Closure InQéFiance
;/
Derived +/—'s:

‘Recognizable Learnable Copying P Verification
Minimalism | + - +

HPSG - - +

@ Minimalism satisfies upper bounds, while
@ HPSG satisfies lower bounds.
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Conclusion (2)

Observation

HPSG subsumes Minimalism.

=n d -case every + n language — <

/\

d -case every language

PHON every language

CAT

SUBCAT <>
PHON every PHON language
CAT CAT
SUBCAT <,>
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Conclusion (3)

@ A Minimalism G = ((PhonFeat U SemFeat), (BaseCats U SelFeat U
LiceeFeat U LicorFeat), Lex, {merge, move}) translates into an
HPSG ((Types, C), Prcps) s.t.

» (Types, C) wrt. Attr =
{CAT,SUBCAT,PHON,SEM,SLASH,QSTORE} U (LiceeFeat N LicorFeat),
» and Prcps contains three schemas, e.g. Merge, Covert Move and Overt
Move.

Comparison and computational support.
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