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Abstract 
 

An effective information retrieval (IR) interface should work like a consultant to 
assist users in fulfilling their information needs despite any lack of knowledge. Some 
progress has been made towards this goal (e.g., query expansion, relevance feedback); 
however, the problem of query ambiguity is still poorly addressed in spite of its 
importance to human-computer interaction and IR.     
 

There are two major forms of ambiguity in natural language: semantic and syntactic. 
The source of semantic ambiguity comes from the meaning of words whereas the source 
of syntactic ambiguity comes from the construction of the sentence. Because most of the 
queries submitted to an IR systems are short [9], semantic ambiguity is prevalent in IR. In 
addition to natural language, another major source of ambiguity comes from the user's 
intention. For example, a query such as DNA could indicate user information needs on 
any of the following topics: health care, law enforcement, or biology.    
 

Most of the research on query disambiguation relies on existing knowledge resources 
such as fictionaries and WordNet for definitions of word meanings (e.g., [4, 6, 10]). The 
limitation of these approaches is that the information contained in the knowledge 
resources may be inappropriate or outdated for the tasks. Schutze [7] proposed an 
unsupervised approach to induce word sense from term clustering. However, the 
computing cost of his approach is high, which makes it unfeasible for analyzing large 
collections even with modern hardware.  
 

Providing support for end users through query editing and reformulation is one of the 
core functions of an IR interface. The fact is, however, that a large number of initial 
queries are unspecific and incomplete with respect to the user’s information need because 
he is in anomalous state of knowledge (ASK )[2]. A recent study estimated that 16% of 
the queries submitted to a web search engine were ambiguous [8]. In addition to the 
number of ambiguous queries, IR systems are ineffective in handling these ambiguous 
queries effectively. As a result, many of the query suggestions made by an IR system are 
misleading because of the ambiguity of the query. To overcome the limitations of 
previous methods, I propose a set of recommendations based on the following three tasks: 

 
1. Establish word meanings by harvesting and clustering query contexts from user 

sessions in a query log; 
2. Disambiguate user’s intentions and polysemous query words based on the 

contexts of both the query and the document; 
3. Assist diversity and exploratory search with context-aware query reformulation.  

 



Task 1 is a preparatory task that can be done off-line. However, Tasks 2 and 3 are at the 
heart of a search interface and have significant impact on retrieval performance and user 
satisfaction. In this presentation, I will discuss issues, methods, and preliminary results 
for each of the tasks.   
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