JHU/APL atTREC 2001: Experiments in Filtering and inArabic,

Video, andWeb Retrieval

James Mayfield, Paul McNamee, Cash Costello, Christine Piatko, and Amit Banerjee

Research and Technology Development Center

Johns Hopkins University Applied Physics Lab oratory

11100 Johns Hopkins Road, Laurel, Maryland 20723 - 6099 USA

{mayfield, mcnamee, costello, piatko, banerjee}@jhuapl.edu

Overview

The outsider might wonder whether , in its tenth year, the Text Retrieval Conference would be a moribund workshop encouraging little innovation and undertaking few new challenges, or whether fresh research problems would continue to be addressed.

We feel strongly that it is the later that is true; our group at the Johns Hopkins University Applied

Physics Laboratory (JHU/APL) part icipated in four tracks at this year´s conference, three of which presented us with new and interesting problems. For the first time we participated in the filtering track, and we submitted official results for both the batch and routing subtasks. This yea r, a first attempt was made to hold a content - based video retrieval track at

TREC, and we developed a new suite of tools for image analysis and multimedia retrieval. Finally, though not a stranger to cross - language text retrieval, we made a first attempt a t Arabic language retrieval while emphasizing a language - neutral approach that has worked well in other languages . Thus, our team found several challenges to face this year, and this paper mainly reports our initial findings.

We also made a last - minute (really a last 36 hour) effort to participate in the web retrieval track. We unearthed a year - old index and the software that we used for the web task at TREC - 9, and very quickly produced some official sub missions. Our main interest in the home - page finding task was to submit content - only runs that could serve as a simple baseline to which other group´s sophisticated hyperlink - influenced approaches might be compared.

We simply did not have the time to seriously investigate the more complex problems being examined by the web track; however, we wanted to be good TREC citizens and contribute to the document pools.

All of our text - based investigations were based on the

Hopkins Automated Information Retri ever for

Combing Unstructured Text, or HAIRCUT system.

HAIRCUT is a Java - based tool developed internally at JHU/APL that was first used to compare tokenization methods during TREC - 6. HAIRCUT

benefits from a basic design decision to support flexib ility throughout the system. For example, the software supports words, stemmed words, character n - grams, and multiword phrases as indexing terms.

And, several methods for computing document similarity are supported, though we recently have relied on probab ilistic methods based on statistical language modeling techniques.

In general, we have seen better performance using language models than when using cosine - based vector scoring. In our experiments we used a linguistically motivated probabilistic model.

H iemstra and de Vries describe this model and explain how it relates to both the Boolean and vector space models [4] . The model has also been cast as a rudimentary Hidden Markov Model [15] . Although the model does not explicitly incorporate inverse document frequency, it does favor documents that contain more of the rare query terms. The similarity measure can be expressed as

( ) ) , ( ) ( ) 1 ( ) , ( ) , ( q t f terms t

t df d t f d q Sim Õ

=

× - + × =

a a

Equation 1. Similarity calculation.

where (1 -

. ) is the probability that a query word is generated b y a generic language model, and