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Outline

@ Elementary trees for natural languages

© Constituency and Dependency
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Elementary trees for natural languages (1)

Important features of TAG when used for natural languages:

@ Grammar is lexicalized

@ Recursive parts are put into separate elementary trees that can
be adjoined (Factoring of recursion, FR)

@ Elementary trees can be arbitrarily large, in particular (because
of FR) they can contain elements that are far apart in the final
derived tree (Extended domain of locality)

For natural language syntax and TAG see
[Kroch, 1987, Abeille, 1988, Abeillé, 2002, Frank, 2002,
XTAG Research Group, 2001].
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Elementary trees for natural languages (2)

(1) a. who; did John tell Sam that Bill likes ¢;
b. who; did John tell Sam that Mary said that Bill likes t;

S
WH NG e s
s OA(\M” —7 "
: INFL™ NP VP
§ N\ dd i vTNp s
| thet N?P /V P\ NP tell
VVIHi : \|/ AP John NP
who NP likes &; |

| Sam
Bill

Natural Language Syntax with TAG 4/24



Elementary trees for natural languages (3)

@ Elementary trees are extended projections of lexical items.
@ Recursion is factored away = finite set of elementary trees.

@ The elementary tree of a lexical predicate contains slots for all
arguments of the predicate, for nothing more.
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Elementary trees for natural languages (4)

Besides lexical predicates, there are functional elements
(complementizers, determiners, auxiliaries, negation) whose
treatment in LTAG is less clear. They can be

@ either in separate elementary trees (e.g., XTAG grammar)

@ or in the elementary tree of the lexical item they are associated
with.
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Elementary trees for natural languages: NP complements

(2) John gives a book to Mary

PN
NP V|P
V- NP} PP
| /\
gives F|> NP,
to
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Elementary trees for natural languages: Sentential
complements

(3) John expected Mary to make a comment

expected selects for a subject NP and an infinitival sentence:

S
VRN S
AN
LA LN TE i
N|P Y o |
John expected to make a comment

The sentential object is realised as a foot node in order to allow
extractions:

(4) whom does John expect to come?
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Elementary trees for natural languages: Multiple anchors

to make a comment: make and comment in the same elementary
tree since they form a light verb construction:

S
S
\\\\VP

NP NP
N\ AN
\|/ N|P Det NP*
to make N a
comment
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Elementary trees for natural languages: Modifiers

Example with modifiers:

(5) the good student participated in every course during the
semester

N
/ N\
AP  N* //NR\
| Det N
A
| the student
good
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Elementary trees for natural languages: Modifiers

S
PN
NPJ Vv VP
/ VP* /PP\
% PP
| /\ P NP

participated P NPJ |

in
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Elementary trees for natural languages: Relative clauses

(1) the dog [who ate the cake]

N
/\
NP N s
/\
D‘et |\‘| NP VP
the student V. NPl

ate

Problem: Extraposed relative clauses:

(2) Somebody; lives nearby [who; has a CD-burner].
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Elementary trees for natural languages: Principles

o Constraints on larger structures (constraints on “unbounded
dependencies”) need not be stipulated.

@ Instead, they follow from the possibilities of adjunction in the
extended projections.
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Elementary trees for natural languages: Principles

o Constraints on larger structures (constraints on “unbounded
dependencies”) need not be stipulated.

@ Instead, they follow from the possibilities of adjunction in the
extended projections.

Fundamental LTAG hypothesis

Every syntactic dependency is expressed locally within a single
elementary tree.

Non-local dependency corollary

Non-local dependencies always reduce to local ones once recursive
structure is factored away.
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Elementary trees for natural languages: Your turn

(6) which book did Harvey say Cecile had read

How do the elementary trees look like?
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Constituency and Dependency (1)

@ The derived tree gives the constituent structure.

@ The derivation tree records the history of how the elementary
trees are put together.

= the edges in the derivation tree represent predicate-argument
dependencies; the derivation tree is close to a semantic dependency
graph.

= compute semantics on derivation tree

[Gardent and Kallmeyer, 2003, Kallmeyer and Joshi, 2003,
Kallmeyer and Romero, 2008, Nesson and Shieber, 2006]

Natural Language Syntax with TAG 15/24



Constituency and Dependency (2)

(7) John buys Bill a book

Elementary trees:

S
/
NP NpP] \VP
| NI
John Y NP] NPJ
buys

NP

Bill
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Constituency and Dependency (2)

(7) John buys Bill a book

Elementary trees:

S
/
NP NP \VP NP
| PN |
John \|/ NP, NP]  Bill
buys
buys

Derivation tree: 1 ﬁQl \ 23
John Bill a book

Natural Language Syntax with TAG 16/24




Constituency and Dependency (3)

(8) Bill hopes that John wins

S
S /TN
/ Com S
NP NPJ VP s 7/ \ NP
| / \_, ~ that NP| VP
Bill vV S I John
| \Y,
hopes )
wins
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Constituency and Dependency (3)

(8) Bill hopes that John wins

S
S /TN
/ O\ Com S
NP NPJ VP s 7/ \ NP
| / N\ that NP] VP
Bill v 5 | John
| Y
hopes I
wins
wins

-/ \u

Derivation tree: hopes John

|1

Bill
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Constituency and Dependency (4)

(9) John expects [ Bill to win ]

S
/7 N\
G >/P NP VP
\Y S*
| to win
expects
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Constituency and Dependency (4)

(9) John expects [ Bill to win ]

S
VAN S
NP VP 7N\

RN NP, VP
V S*
| to win

expects

to_ win

N\

Derivation tree: expects Bill

I

John
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Constituency and Dependency (5)

(10) John persuades Bill [ PRO to leave ]

S
S
Nm/ \/VP\\ NP/ \VP
\Y, NP| ~S* | |

perSLljades PRO to leave
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Constituency and Dependency (5)

(10) John persuades Bill [ PRO to leave ]

S

TN /S\

NP VP
N NP VP
v N |
' PRO to leave
persuades
to_leave

1.

Derivation tree: persuades

1/ \ez

John BIll
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Constituency and Dependency (6)

(11) John seems to like Bill
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Constituency and Dependency (6)

(11) John seems to like Bill

S
VP 7N
VRN NP/ VP
\Y/ VP*
VP NP/
seems |
to like
to_like

Derivation tree: 1/2 \22

John seems Bill
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Constituency and Dependency (7)

(12) which book did Harvey say Cecile had read

had read

PN

which_book did say Cecile
21

Harvey
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Constituency and Dependency (7)

The derivation tree is not always the semantic dependency
structure, due to:

@ indiscernibility of complementation and modification in
adjunction, and

@ missing links.
Example for a missing link:

(3) John claims [Bill seems to win]

to_win
6/]. . 2
claims Bill seems
1
John
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