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Abstract 
“Information Retrieval is concerned with the return 

of relevant documents from a document collection given 

a user query”[1].  

 

Unfortunately users making the request for 

information do not always formulate their queries with 

the optimal terms for their needs. Coupled with the ever 

increasing rate of document creation and the ease with 

which documents can be shared, it is often beneficial to 

examine a user’s query and expand or augment it to 

improve the relevance of a returned document set. Such 

an examination would also include identifying difficult 

queries and predicting the performance of a search 

result. When such a prediction indicates a poorly 

performing query the user’s query can be adjusted. 

 

This research attempts to identify difficult queries 

and techniques to deal with such queries. 

1. Introduction 
The explosive growth of information that is 

available on the world wide web presents new 

challenges for advanced search tools. The search 

services must be able to satisfy users who seek relevant 

and reliable knowledge for their information needs. 

Many advanced information retrieval (IR) systems have 

been developed that are impressive in their speed and 

accuracy in locating precise information from 

collections of billions of documents. However, classical 

systems rely on the user’s query as the only source of 

evidence when evaluating billions of documents to find 

the most likely answer to satisfy the user. The quality of 

results returned, measured in average precision (AP) 

may be poor and will lead to user dissatisfaction. 

 

One example of a query term that could be difficult 

is “football”. The term “football” could indicate soccer, 

GAA or American football. A successful query-

difficulty analysis would identify this as a query that 

will return too broad a document set and would leave 

the user sifting through a large list of possible answers. 

A query so casually framed requires further user input 

or query expansion.  

 

This could be carried out by the search engine 

indicating to the user that this is a difficult query and 

provide the user with some possible suggestions.  

 

For IR systems, a query can be difficult for a 

number of reasons some of which are – the use of non-

specific terms and ambiguous terms. Natural language 

phenomena such as polysemy, synonymy and  

homonymy exacerbate the problem. 

 

Given a difficult query, we can improve the search 

expression in a number of ways - offer feedback to the 

users, offer feedback to the collection’s administrator, 

expand the query using sources of evidence such as - 

collections, query stream and external repositories. 

Little work has been undertaken in exploiting 

external sources of evidence to help remove ambiguity 

from the query and to extend or modify the query to 

improve query results.  

 We hypothesise that the development of approaches 

to identify term dependencies, query and collection 

graph structure will lead to more expressive query 

representation and result in improved performance and 

accuracy in both difficulty estimation and retrieval 

performance. 

2. Methodology 
In order to validate the approach to query-difficulty 

estimation, a number of measures of our augmented 

query representation will be compared to existing 

approaches. Moreover, the correlation between our 

measures and MAP (mean average precision) will be 

explored. 

 

To benchmark the performance obtained with our 

extended queries, we will compare performance 

obtained with the original queries using BM25 and 

pivoted document length normalization schemes.  

 

Collections from TREC[2] disks 4 and 5 will be 

used as document collections. For each set of topics, a 

short, medium and long query set are created. We will 

consider initially the short queries as they tend to 

exhibit higher levels of difficulty.  

3. Future Work 
There is much work to be continued in this area and 

it is our plan to build on existing systems by adding a 

set of algorithms to estimate query difficulty and 

through query augmentation and expansion attain better 

results in accuracy and performance over existing 

systems. 
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