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The goal of the Text Retrieval Conference’s (TREC) HARD track is to “achieve high accuracy retrieval from documents by leveraging additional information about the searcher and/or the search context captured using very targeted interaction with the searcher.” WIDIT Lab (Web Information Discovery Integrated Tool Laboratory) participated in all three phrases of HARD2004 last year. Our best baseline run ranked top 3 and our final run got improved by utilizing the Clarification Form (CF). This year we continued to explore the possibility of improving retrieval performance by taking a fusion approach that combines a variety of techniques as well as different data sources.

The test collection used in HARD2005 Track is the AQUAINT Corpus from Linguistic Data Consortium (LDC). This corpus consists of newswire text data in English, drawn from three sources: the Xinhua News Service (People's Republic of China), the New York Times News Service, and the Associated Press Worldstream News Service.
One of our key strategies this year was to refine last year’s synset and definition modules, which identify related terms for important query terms, in order to reduce the noise in query expansion. To identify the most appropriate synonyms for a given term, we integrated a sense disambiguation module into WIDIT’s synonym sets module so that best synonym set can be selected according to the term context. To optimize the definition module, we applied overlapping sliding window method on up to four definitions harvested from web and extracted the overlapping terms for query expansion. 
In addition to refining existing modules, we added new features to meet the changes in this year’s HARD track. 
There are two main changes that make this year’s HARD track more interesting and challenging. First is that the retrieval topics are known difficult topics, on which previous TREC participants got very poor results in previous track experiments. Our hypothesis is that what makes those topics hard is the lack of appropriate query terms in the topic description and/or over-emphasis on some less important query terms by the system. Our solution is a wide range of query expansion methods with proper emphasizing on important query terms. This involves finding important terms and term relationships within the topics itself plus querying WordNet database and the web. NLP module and overlapping sliding window module are created to achieve the goal of identifying important phrases. The rationales and the methodologies in those two modules are discussed in the presentation.
Second change in HARD2005 is that CF forms can be much more complex this year. Our own and most of the other HARD participants’ experiences have shown that the CF form, which collects user feedback, is effective in improving baseline result. This year, we redesigned our CF form to get more accurate and diverse feedback. Besides important phrases and best sentences from top 200 retrieved documents, we also put synonym sets, definition terms, and query term relationship on the CF form. JavaScript is also used to make the interaction more friendly and efficient. The feedback from CF form is used for both query expansion and post-retrieval re-ranking.
To produce the optimum baseline results, we merged various combinations of query formulation results, which involved combinations of topic fields (title, description, narrative) and stemming (simple plural stemmer, combination stemmer), and the query expansion results using a weighted sum fusion formula.  The fusion weights were determined using last year's Robust data to train the system via an automatic fusion optimization process.  The fusion optimization involved iterations of fusion runs (i.e., result merging), where best performing systems in selected categories (e.g., short query, top 10 systems, etc.) were combined using average precision as fusion weights until the performance gain fell below a threshold. 
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