


minimum. We do no syntactic analysis nor discourse synthe-
sis, yet we try to exploit some semantics via the network’s
declarative structure. There is much room for increased so-
phistication in both the linguistic analysis performed and
the richness of information made available in the network.
Also, the network weights might be better optimized, and
the distance determinations refined to a better approxima-
tion of the shortest distance between nodes.

We have seen in this preliminary investigation a num-
ber of suggestive indicators. It seems that using the moving
frozen past window gives ascending performance to a point
and then plateaus. The scores are consistently well above
chance. Augmenting this with an initial mutual constraint
window may help somewhat. And, the frozen past technique
only takes linear time, which is an important consideration.
While it is attractive theoretically, the moving mutual con-
straint window gives good results but becomes untenable
with current technology due to exponential increase in pro-
cessing time. If we were willing to settle for an approximate
solution, then we might use a technique such as a genetic
algorithm to locate good combinations.

We have seen that the above-chance performance is ro-
bust under a number of perturbations. For example, making
the network weights uniform, making antonyms privileged,
removing type-specific fanout, and devaluing the strictly hi-
erarchical relations do not significantly impair performance.
On the other hand, we have seen that depth-relative scaling
and restriction to strictly hierarchical relations do noticeably
impair performance, though it remains well above chance.
It is possible that our approach will turn out to handle the
full range of indexing; that is, from no keyword assignment
at all up to selective keyword assignment from controlled
vocabularies.

6 Acknowledgments

We would like to thank Charles Elkan and Paul Kube at
UCSD; Ellen Voorhees, Stephen Hanson, and Stephen Judd
at Siemens; and George Miller and Christiane Fellbaum at
Princeton for discussions and support.

References

[Buckley, 1985] Chris Buckley.  Implementation of the
SMART information retrieval system. Technical Report
85-686, Computer Science Department, Cornell Univer-
sity, 1985.

[Kim and Kim, 1990] Young Whan Kim and Jin H. Kim.
A model of knowledge based information retrieval with
hierarchical concept graph. Journal of Documentation,
46(2):113-136, June 1990.

[Krovetz and Croft, 1992] Robert Krovetz and W. Bruce
Croft. Lexical ambiguity and information retrieval.
ACM Transactions on Information Systems, 10(2):115-
141, April 1992.

[Lesk, 1986] Michael Lesk. Automatic sense disambiguation
using machine readable dictionaries: How to tell a pine
cone from an ice cream cone. In Proceedings of SIGDOC,
pages 24-26, 1986.

[Miller et al., 1990] G. A. Miller, R. Beckwith, C. Fellbaum,
D. Gross, and K. J. Miller. Introduction to WordNet: An
on-line lexical database. International Journal of Lezicog-
raphy, 3(4), 1990.

74

[Miller, 1990] George A. Miller. Nouns in WordNet: A lex-
ical inheritance system. International Journal of Lexicog-
raphy, 3(4), 1990.

[Rada et al., 1989] Roy Rada, Hafedh Mili, Ellen Bicknell,
and Maria Blettner. Development and application of a
metric on semantic nets. [EEE Transactions on Systems,
Man, and Cybernetics, 19(1):17-30, Jan./Feb. 1989.

[Salton and McGill, 1983] Gerard Salton and Michael J.
McGill. Introduction to Modern Information Retrieval.
McGraw-Hill, 1983.

[Tversky, 1977] A. Tversky. Features of similarity. Psycho-
logical Review, 84(4):327-352, 1977.

[van Rijsbergen, 1983] C. J. van Rijsbergen. Information
Retrieval. Butterworths, second edition, 1983.

[Voorhees et al., 1992] Ellen M. Voorhees, Claudia Leacock,
and Geoffrey Towell. Learning context to disambiguate
word senses. In Proceedings of the 3rd Computational
Learning Theory and Natural Learning Systems Confer-
ence — 1992, Cambridge, MA, 1992. MIT Press. (in
press).

[Wilks et al., 1989] Y. Wilks, D. Fass, C-M. Guo, J. Mc-
Donald, T. Plate, and B. Slator. A tractable machine
dictionary as a resource for computational semantics.
In B. Boguraev and T. Briscoe, editors, Computational
Lexzicography for Natural Language Processing. Longman,
1989.



