UNSUPERVISEDINDUCTION of
NATURAL LANGUAGE
MORPHOLOGICALSTRUCTURE

(Synopsis)

Ph.D. Thesis Proposal

April 8, 2005

Christian Monson

Language Technologies Institute
School of Computer Science
Carnegie Mellon University

Thesis Committee

Jaime Carbonell (Co-Chair)
Alon Lavie (Co-Chair)
Lori Levin

Ron Kaplan (PARC)



Abstract

Most natural languages exhibit inflectional morphology, that is, thiacrforms of
words change to express syntactic featuresartlvs. Sheruns. The ubiquity of morphology in
natural language calls for language processing systems tespdasowledge of morphological
structure. Presently, most computational applications hand-etlcedequisite structural mor-
phological facts, but manually describing the morphology of a lajggdamands linguistic and
computational expertise that is often in short supply. This knowladguisition bottleneck can
be ameliorated through the automatic induction of morphologicaltsteutrom readily available
machine readable natural language data.

This thesis proposal describes a methodology for acquiring morphdiagyuse from
unannotated text corpora. The unsupervised algorithms exploitraiots inherent in natural
language morphology to build and search a space of candidate morphlcddmgilyses. The pre-
liminary system, trained on an initial corpus of Spanish néresext, already successfully iden-
tifies paradigmatic morphological structure—surpassing.andasure of 0.5 against ideal Span-
ish inflectional sub-classes. This thesis proposal bothidesdhe current search space creation
and inference algorithms, and outlines extensions designed to speegatipncof the search
space, improve the quality of the induced morphological structurgsiesg¢ words into mor-
phemes, and generalize the algorithms to additional languages.



ThesisClaims

1. A space of candidate morphological analyses can be laich @it unsupervised fashion
that includes, for any natural language, the major underlyingliganatic sub-classes of
that language. Search algorithms can scour this space for those candidekeusefully
capture morphological structure.

2. The space of morphology candidates displays specific propdrdaesdarch algorithms
can exploit to identify morphological relationships. This thesisleverage local para-
digmatic and syntagmatic properties of the search sptmenavel and effective search
strategies.

3. The search algorithms developed for this thesis will discover #jer paradigmatic sub-
classes of individual natural languages. The discovered sigeslasll then aid word-
to-morpheme segmentation in those languages.

4. The developed search algorithms will reliably avoid hypothesiigorphological sub-
classes unrelated suffix sets. Similarly, the morphologegingntation algorithms de-
veloped for this dissertation will have recall and precisiotiopmance at least on par

with other state-of-the-art systems.
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