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By agreement with our COTRs we will report progress on a quarterly basis in a combined status report for both contracts.

Executive Summary

WordNet 1.7.1 continued to be freely available to the research community.  The users group was supported, queries were answered, and new users were assisted.  Many new entries were added.

Morphosemantic links between nouns and verbs have not yet been released; a new class of noun-verb pairs is being added.  Lists of word pairs for linking nouns and nouns, nouns and adjectives, and verbs and adjectives have been prepared and the software has been modified appropriately for the new links.

Considerable work was done on the interface for disambiguating definitional glosses manually.  A platform-independent morphological analyzer that can be used as a stand-alone program or incorporated into other software is being developed. Preprocessing the glosses preparatory for automatically tagging all monosemous words continues. 

INTRODUCTION

The purpose of this work is to maintain WordNet, to make it available to the research community, and to improve it by increasing its connectivity.  Connections (links) are to be added between (1) derivationally related nouns and verbs that are semantically related, (2) words that are used in WordNet’s definitional glosses and their contextually appropriate meanings, and (3) words that occur together frequently in the discussion of specific topics.  Toward these ends a series of technical tasks have been undertaken.  As progress is made on those tasks, new versions of WordNet will be released.

TECHNICAL TASKS

1. MAINTENANCE

WordNet 1.7.1 is supported for Windows, Solaris, Linux, and Irix.  It is currently being downloaded at the rate of 100 copies per week.

Randee Tengi supported the users group and answered a flow of about 10 questions each day that required support beyond the FAQ list.  User support takes a lot of time.  This quarter fifty-six names were added to the list of registered users and a total of 1142 registered users of WordNet 1.6 or 1.7.1 are in the database.  Our web server continues to be heavily accessed and averages about 10,000 WordNet searches per day.

Christiane Fellbaum, Susanne Wolff, and George Miller continued to edit the lexical files and to add new entries and illustrative sentences.  Susyn Berger searched the New York Times and Google for words and word senses missing from WordNet, emphasizing such topics as nonproliferation, terrorism, etc.  As of March 31 the locally available version of WordNet contained more than 143,800 words or word strings.

System administration took a lot of time this quarter.  A Windows computer was reassigned from the Psychology Department to the Cognitive Science Laboratory.  Although it is several years old, it replaced a much older PC that was no longer usable.  Moreover, more services have now been moved from our file and services server to our new Sun server.  MySQL, Samba, Java, and other tools were compiled, tested, and installed in the new server.

2. SOFTWARE DEVELOPMENT

The goal of distinguishing common nouns from named entities in WordNet was put on hold for the time being.

2.1 Software for Derivational Relations

Further software development was undertaken to support morphosemantic linking.  The existing software was revised by John Asmuth to allow Wolff to use SenseMatch with a new set of word pairs, i.e., to permit the linking of adjectives to nouns and verbs and the linking of nouns to nouns.  And in preparation for incorporating these new links, the ‘grinder’ and the search code in the WordNet browser were modified by Randee Tengi.  Formerly, the + that represents the link was followed by a letter of the alphabet that indicated which of the derivational suffixes was involved.  This letter did not add useful information (the suffix involved is apparent from the derived word) and adapting the alphabetic indicator for new morphosemantic links would become too complicated.  So the letter has now been stripped from the lexicographer’s files, from the database, and from the supporting software.  In the future, morphosemantic links will be indicated simply by +.

2.2 Software for Disambiguation

Disambiguation of the glosses will be done one word at a time, not one gloss at a time.  This decision is known to result in more accurate semantic tagging, but it necessitates the development of software able to recognize all the glosses that contain the particular word that is to be tagged.  For example, if the word to be tagged is square (which is a noun, verb, adjective, and adverb), the software must recognize glosses containing not only square but also squares, squared, squaring, squarer, and squarest.  This requirement has necessitated considerable revision of WordNet’s morphological analyzer.

Ben Haskell, with input from Helen Langone, has the morphological analyzer working.  The goal now is to increase its speed and to facilitate platform-independence.  This program, when used by the multi-word chunk recognizer, will also be able to recognize different inflectional forms of compound words like square dance, square dances, square danced, and square dancing.  It can be used as a stand-alone program or incorporated into other software.  It will be included in the next release of WordNet and should be useful to both lexicographers and to computational linguists.

Langone made changes to the XML markup to enable tagging a polysemantic word to more than one sense.  Asmuth incorporated these changes into Glosstag, the graphical interface for adding semantic tags manually to the glosses.  

Haskell has done considerable work on the content and organization of the library functions that support the disambiguation task.  The reorganization was undertaken in order to make the library of modules easier to use and maintain and to better reflect the project hierarchy.  He added modules for handling XML-tagged files and Langone added a module for dealing with different classes of ‘ignorable’ text that occur in the glosses: dates, times, measurements, currency, formulas, numbers, and numeric ranges of all sorts.

These classes of words and word strings will be automatically assigned tags indicating their classification type.

3. CONNECTIVITY

WordNet 1.7.1 is organized in terms of semantic relations.  Although this organization has many advantages over an alphabetical ordering, it neglects various other relations between words that would also be useful for natural language processing.  The addition of such relations is the goal of this project and much of the necessary work must be done manually.

3.1 Derivational Relations

It is probably just as well that the morphosemantic links between nouns and verbs have not yet been released.  Fellbaum and Miller discovered a class of noun-verb links that, due to the way the lists of pairs were constructed originally, was overlooked.  These are pairs like turnout, the noun, and turn out, the verb, as in the sentences “There was a large turnout for the election” and “Many people turned out for the election.”  The number of such pairs is surprisingly large.  Several hundred have been added already and more will be added as they are discovered.

 Meanwhile, Susanne Wolff has drawn up lists of word pairs in order to link nouns to nouns and adjectives to nouns and verbs.  Many of the adverbs ending in -ly are already linked to adjectives, so nothing more is planned for that part of speech. 

Wolff has found the numbers of pairs tabulated below.  These data are complete as of this time.

Denominal nouns:

	-ster
	    24
	Prank – Prankster

	-ship
	  164
	Ambassador – Ambassadorship

	-er
	    28
	Hat – Hatter

	-ancy
	    17
	Accountant – Accountancy

	-ency
	      3
	Agent – Agency

	-eer
	    27
	Puppet – Puppeteer

	-ist
	  705
	Oncology – Oncologist

	-dom
	    17
	Earl – Earldom

	-let
	    39
	Eye – Eyelet

	-ling
	    12
	Duck – Duckling

	-ette
	    10
	Usher – Usherette

	-ician
	    40
	Music - Musician


Deadjectival nouns:

	-ancy
	    48
	Malignant – Malignancy

	-ency
	  117
	Frequent – Frequency

	-ence
	  246                   
	Truculent – Truculence

	-ance
	  161
	Complaisant-Complaisance

	-ness
	1990
	Decisive – Decisiveness

	-ity
	  925
	Vivacious – Vivacity

	Homographs
	3099
	Facial – Facial


Denominal adjectives:

	-al
	1379
	Boreas – Boreal

	-ar
	 118
	Consul – Consular

	-n
	 430
	Nigeria - Nigerian

	-ary
	   99
	Axilla - Axillary

	-ic
	1390
	Acanthosis – Acanthotic

	-ous
	 968
	Acrimony - Acrimonious


Deadjectival verbs:

	-en
	  50
	Bright – Brighten

	-ify
	  25
	Ugly – Uglify

	-ize
	 190
	Diagonal – Diagonalize

	Homographs
	 516
	Wrong - Wrong


Deverbal adjectives:

	-able
	479
	Work – Workable

	-ible
	  61
	Reprehend – Reprehensible

	-ant
	194
	Dominate – Dominant

	-ent
	199
	Repel – Repellent

	-ive
	418
	Abuse – Abusive

	-ory
	127
	Exposit - Expository


These numbers indicate the relative frequencies of most of these derivational relations.

There is a problem, however, with the adjective-noun homographs.  Sometimes a noun can be used in adjectival positions without behaving like adjectives in other respects.  Wolff has tried to delete from the adjective files those nouns that are not true adjectives.  This editing will lower the adjective-noun homographs below 3099 pairs.

3.2 Disambiguation

 Work on preprocessing the definitional glosses continued, as described above.  When this is complete, the manual semantic tagging of the glosses can begin.

3.3 Topical Access

More topical pointers have been added.   As time allows the list of available topics must be edited.  The question of whether or not hyponyms should inherit the topical tags of their hypernyms remains to be considered.  In order to get an impression of what the set of words would look like if all hyponyms of a topicalized word inherited the topic marker, two topics (military and law) were completely tagged; the result is a very long list of topically related concepts.  How best to display such information remains an open question at the present time.

COMMENTS

(1)  The WordNet group had two visits from groups at IBM.  Drs. Michael McCord and Arendse Bernth reported on their work using WordNet in conjunction with English Slot Grammar.  And Dr. Roy Byrd and members of his group visited to discuss work of mutual interest.
(2) An abstract was submitted to Dr. Ron Brachman at DARPA requesting support for moving WordNet to a relational database and developing tools  for viewing and editing it in that form.
(3) Fellbaum and Miller’s paper entitled “Morphosemantic Links in WordNet” was accepted for publication in the French journal Traitement Automatique de Langues. 
(4) A paper entitled “Word Meanings in Dictionaries and Corpora,” authored by Fellbaum, Wolff, and Martha Palmer and Lauren Delfs of the University of Pennsylvania, is scheduled to appear in Meaningful Texts:The Extraction of Semantic Information from Monolingual and Multilingual Corpora, edited by Geoff Barnbrook, Pernilla Danielsson, and Michaela Mahlberg, University of Birmingham Press.
(5) In February Fellbaum was invited to speak at the Meeting of the German Linguistic Society, where she delivered two talks related to the lexicon and ontology.  And in March Fellbaum gave an invited address in Mannheim, Germany, to the Annual Meeting of the Institute for German Language.
(6) In March, Miller attended the second symposium at the Human Language Technology Research Institute,University of Texas in Dallas, and delivered an invited address on morphosemantic links in WordNet.
(7) The staff during the winter quarter included Susyn Berger, Christiane Fellbaum, Helen Langone, George Miller, Randee Tengi, Pamela Wakefield, and Susanne Wolff.  Helen Langone began working half-time on March 24, 2003.
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