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Overview
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Last sessions

Mon: Motivation and the basic TAG
Tue: Linguistic applications and using LTAG: syntax
Wed: Linguistic applications and using LTAG: semantics
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The following sessions

Wed: Introduction to grammar engineering and XMG
Thu: Grammar implementation with XMG

Fri: Parsing TAG
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What is grammar implementation?
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Two kinds of grammar implementation

grammar/

linguistic theory

“implementation” v

specifications

in accordance with a
grammar formalism
£

evaluation
of the theory

As is frequently pointed out but cannot be overemphasized, an important goal of formalization
in linguistics is to enable subsequent researchers to see the defects of an analysis as clearly as
its merits; only then can progress be made efficiently. (Dowty 1979: 322)

Balogh & Petitjean (HHU, UOL) 6



Two kinds of grammar implementation

grammar/

linguistic theory
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What kind of grammar resource?

tree template

lexical insertion

anchor
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The implementation task for LTAG

General task

Implement a large-coverage LTAG, as the XTAG grammar.

Subtasks:

Generate unlexicalized trees (= tree templates)
Generate a database of lexical anchors (= lexicon)

Connect the tree templates with the lexicon (= lexical insertion)
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Two ways of grammar implementation with TAG

Two existing toolkits:

XTAG tools![?!

implementation tools

=
editor/viewer for MorphDB and SynDB

parser

XMG + lexConverter + TuLiPA
XMG : eXtensible MetaGrammar!®!
=
lexConverter (LEX2ALL)

TuLiPA: Tiibingen Linguistic Parsing Architecture!®

Balogh & Petitjean (HHU, UOL) 9



Two ways of grammar implementation with TAG

Two existing toolkits:

XTAG tools![?!

implementation tools

=
editor/viewer for MorphDB and SynDB

parser

XMG 2 + lex€Coenverter + TuLiPA

XMG 2: eXtensible MetaGrammar!®]

=

B fexConverter{(LEX2ALL)

TuLiPA: Tiibingen Linguistic Parsing Architecture!®
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Two ways of tree template implementation
Metarules

Metagrammars
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The situation

12 templates 39 tree templates
for intransitive verbs for transitive verbs
S S
NP VP NP VP

\% V NP
S S
NP S NP S
NP VP NP VP
I3 \Y £ V NP

XTAG defines a set of 1008 unrelated tree templates.
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Metarules for LTAG

Idea from GPSG!"!, later applied to XTAG!">°]

base declarative

trees

accumulation metarules

metarules

core grammar ————— _— »  expanded grammar
(tree templates) (tree templates)

~
metarules connect tree templates of a
tree family

Balogh & Petitjean (HHU, UOL) 12



Metarules for LTAG: Example

S
s /\
. NP S
extraction: -
NP
NP
£
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Metarules for LTAG: Example

extraction:
NP

passivization: A
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Metarules for LTAG: Example

anx0Vnx1 L
. passivization
extraction / \
aWOonx0Vnx1 anx1Vbynx0
l extraction
aW1nx1Vbynx0
- _/
~"

TnxOnx1
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Metarules for LTAG: Problems

Metarules are very powerful:

m deletion, copying, recursive application, metavariables over trees
m order sensitive

m in the unrestricted case: undecidable[!"]

Restrictions (GPSG):[1°]

m finite closure: apply every metarule at most once
= still NP-complete

m biclosure: apply at most two metarules in a row
= insufficient for LTAG metarules!']

m explicit rule ordering (by means of finite state automata)l”]
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Metagrammars for LTAG

Candito (1996)1*>12

accumulation of
v/—\ descriptions

tree fragments tree templates

arbitrary

disjunction

tree families
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Metagrammars

m Observation: too many trees, but a lot of redundancies
m Idea: instead of trees, consider (reusable) tree fragments
m Trees obtained by assembling tree fragments

m No transformations — accumulation of descriptions

m Monotonic, not order sensitive
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Getting XMG 2
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Getting XMG 2

Check out the documentation (in construction):

https://xmg-hhu.github.io/documentation

Three options for using XMG 2 (see Getting Started section)

m Follow the steps (Ubuntu), or
m Install VirtualBox and get the XMG 2 image, or

m Install Docker and get the container (recommended)
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