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CONSTRAINT GRAMMAR AS
A FRAMEWORK FOR
PARSING RUNNING TEXT

Fred Karlsson

1. Outling \

Grammass used in parsers arcoften dirccily imporeed from
autnnomous grammir theory and descriptive practice that
wer nol exercised for the explicit purpose of parsing, Par-
wers have been desigeed for English based on eg. GB,
GPSG. end LFG, We present a formalism o be used for
parsing whmshcmﬂmwmmmmamdu&ummu!wﬂ
sentences and more dissctly address SOME MOAAI0US Esing
problens, especially ambiguity.

The descripive sialzments, sonstrmints, don’t havwe the
ordinuy Lask of defining the nodkon "comect senteace inL".
They ere less categorical in natere, closely tied Lo morpho-
logical features, and more directly geared wpwarnds the basic
task of parsing: to infer structure from a sream of concrels
tokens in & basically botiom-up mods,

Our tokens are morphologically analysed word-forms.
The central idiea 13 o maximize the use of mosphological
information for the porpose of pruning ambiguities amd
determining syntactc structurs. Another cenirl idea is U
T all relevant structure ossigned dirccdy via lexicon,
morphalegy, aod simple mappings from merphology @
syntax. The task of the constrains is basically 1o discard as
many aliermatives as possible, the oplimum being a Tuslly
disambiguated sentencs with oo syniactic reading oaly.

A good parsing formalism should satisly at Jeast the fol-
lawing Tequirements: the constrinis shauld be declarative
rather than procedural, they should be ¢learly separmed from
the peogran eode, the formalism should be languape-inde-
pendent, and it shoubd be reasonably casy 10 implement
{optimally ws finile-sLaLe AuLoMAL).

2. Breaking up the problem of parsing

“The probiem of parsing running text may be broken upin
live subproblems: prepeocessing, morphelagical analysis,
morphological disambiguation {consisting of lecal disam-
hi,gmu'mlmwuw::-dq::nd:nldlamwigumionj.dmmi-
ntion of intrasentential clause boundaries, and AsSiETmEnL
ol surface-syntactic funciions .

Reeal texts are full of idiosyncracics in regand to headings,
paragrph struclure, interpunchuation, use of upper and
lower case, cto. Such phenomena must be progerly nor-
malized. The existence of & adequate peeprocessor is here
Liken Tor granied, We concentrate on morphological ana-
Iysis, clanse boundary determination, disambiguation, and
syntactic funciion assignment. Yiewing the problem of pars-
in in furm Erom one or another of thess angles clarifes many

imricacics, The subproblems take more manageable propor-
tions and mike passible 3 rovel type of modutarity.

Marphelogical analysis is relatively independent. Cur
syniaclic parsers {reaung ambiguitics, clause boundarizs,
and symactic functions) are always supplied with adequaie
morphological input. The morphological analyzers are de-
signed according (o Keskenniemi's (1983 wo-level model.
Cusrently our Research Unil has available momphalogical
analyzers for English (37,000 lexicon entries), Finnish
(H.000 entries), and Swedish (41,000 entries), Here arepao
morphelogically analyzed English words (73" has onc read-
ing, “move” four; reading lines suar by the base-form;
upper-case clements an: morphological Teatures excepl
those with an inital "#" which arc synactic functions, also
gmanating from the lexicon; ~#DM = moxdifier of the next
M to (he right, “#+FMAINY"® = finite main verb, "#-
EMAINY" = none[iniie main verb as member of verb chain,
~NNOM-FMAINY® = main verb as postmodificr of nomi-
i)

1]

2" DET CENTR ART INDEF 884/ "

move

move = M ROMEG ©

move " ¥ SUBJUNCTIVE #+FMARNY ©

maove ™ W IMP #+FMAINY *

move ™ ¥ INF #-FMAINY S80M-FMAINY °

By disambiguation is here especially meant reducing,
morphotogical embiguides, optimally down io onc. Sense
disambiguation is not included (presently our lexical ilems
have no sense descriplions). Selecting the proper syntaclic
tag when several are available (e, the inifinitive above) may
in faet also be regarded as disambiguation.

The subproblems af disanthiguation, ¢lawse bowmdarics,
and syntax are inteerelated. E.g., foroptimal disambiguation
itis uselul 10 knaw the boundaries of the current ¢ lawse, und
10 know as much as possible about it synlactic suclure.
An important aspect of the generl problems i3 1 work oul
the precise relations between ese madufies,

My paper (1o be presented in Finnish) outlines the format-
ismm and gives o demenstration of it as applied o English in
collaboralion with Atro Voutilainen, Juha Heikkils, and
Ano Anuila.
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