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even with exact CF representation. Since this
eliminates Kiefer and Krieger’s annotation
with values of relevant paths, large rule
numbers are more tolerable.

Our parsing speed-ups are comparable with
Kentaro Torisawa’s speed-ups of between 47
and 4 in C++ with array
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of a rest
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3 Modification of ALE rules

Figure 1 is the head-subject-complement
schema in the ALE formalism. Figure 2 shows
sections of the single Prolog clause containing
57 goals in 61 lines including the head,
produced when ALE coe



17

number in the comps list of the sub-constituent
unifying with the head daughter D1. Goal 61
creates the edge of the new phrase and
corresponds to the mother M. Goal 20, and
lines 46 to 49 forming one goal, are
invocations of ALE procedures, corresponding
to P1, and P3 to P6.  Apart fro
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The extra argument 7 of rulejcb is a list of
sub-constituent TFSs after constraint
application. Z-bot is the new TFS.
Edge_countA is an initial count of 1 o
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Figure 5: Application of Head-Complement Schema to an Edge Sequence

5 Treatment of Semantic Structures

In a constituent, the co-indexing of paths in a
copy of the semantic sub-structure of a
semantic head was explained in (7) to (10).
Fi
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where each pk argument corresponds to a 3-
tuple, ordered as Indn nodes are encountered in
a TFS traversal. Path_no fields appear in the
same order in an asserted clause
r_n(cat, Paths) where cat is Tl  allocated to the
lexeme. During constituent construction in
CFG parsing, Daught_no of the sub-
constituent is known, and Rulenam
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complement is constrained, so these verbs
differ from verbs that take np as a subject. A
linguistic reason is that the semantic structure
of a verb depends on its word morphology as
in Figure 5, whilst in an np this dependency
applies only to RESTR and not to INDEX.

An automatic mechanism to generate our
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Abstract

In this paper, we identify syntacticlexical ambi-
guity andsentencecomplexity as factorsthat con-
tribute to parsingcomplexity in fully lexicalized
grammarformalismssuchasLexicalizedTreeAd-
joining Grammars.We alsoreporton experiments
that explore the effectsof thesefactorson parsing
complexity. We discusshow theseconstraintscan
be exploited in improving efficiency of parsersfor
suchgrammarformalisms.

1 Introduction

The time taken by a parserto producederivations
for input sentencesis typically associatedwith the
lengthof thosesentences.Thelongerthesentence,
themoretime theparseris expectedto take. How-
ever, complex algorithmslike parsersaretypically
affectedby several factors. A commonexperience
is that parsingalgorithmsdiffer in the numberof
edgesinsertedinto the chartwhile parsing. In this
paper, we explore someof theseconstraintsfrom
theperspectiveof lexicalizedgrammarsandexplore
how theseconstraintsmightbeexploitedto improve
parserefficiency.

We concentrateon the problemof parsingusing
fully lexicalizedgrammarsby lookingat parsersfor
LexicalizedTreeAdjoining Grammar(LTAG). By
a fully lexicalized grammarwe meana grammar
in which thereareoneor moresyntacticstructures
associatedwith eachlexical item. In the caseof
LTAG eachstructureis a tree(or, in general,a di-
rectedacyclic graph).For eachstructurethereis an
explicit structuralslot for eachof theargumentsof
the lexical item. The variousadvantagesof defin-
ing alexicalizedgrammarformalismin thiswayare
discussedin (JoshiandSchabes,1991).

An example LTAG is shown in Figure 1. To
parsethesentenceMs. Haag playsElianti theparser
hasto combinethe treesselectedby eachword in
thesentenceby usingtheoperationsof substitution
andadjunction(the two compositionoperationsin
LTAG) producinga valid derivation for the sen-
tence.
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each other. In the context of lexicalized tree-
adjoining grammar (and in other lexical frame-
wM orks,perhapswith somemodifications)thecom-
plexity of syntacticandsemanticprocessingis re-
latedto thenumberof predicate-argumentstructures
beingcomputedfor agivensentence.
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1. Introduction 

We demonstrate the tool set available to linguistic 
developers in our NLP lab, with a particular 
emphasis on the tools for incremental regression 
testing and creation of regression suites. These 
tools are currently under use in the daily 
development of broad-coverage language analysis 
systems for 7 languages (Chinese, English, French, 
German, Japanese, Korean and Spanish). The 
system is modular, with the parsing engine and 
debugging environments shared by all languages. 
Linguistic rules are written in a proprietary 
language (called G) whose features are uniquely 
suited to linguistic tasks (Heidorn, in press). The 
engine underlying the system, as well as the user 
interface for linguistic developers, is 
unicode-enabled thus supporting both European 
and non-Indo-European languages. 

2. Tools for regression testing 

The purpose of this class of tools is to build 
regression suites, which is a collection of what we 
call master files. The master files take the form of 
stored output trees, and keep a record of the state 
of development at at or
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