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➢Main topic today: two ways of improving recall: relevance feedback and query

expansion

➢As an example consider query q: [aircraft] . . .

➢. . . and document d containing “plane”, but not containing “aircraft”

➢A simple IR system will not return d for q.

➢Even if d is the most relevant document for q!

➢We want to change this:

➢Return relevant documents even if there is no term match with the (original) query

Problem 
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Importance of Recall

Academic importance § Not only of academic importance

– Uncertainty about availability of information: are the returned documents

relevant at all?

– Query words may return small number of documents, none so relevant

– Relevance is not graded, but documents missed out could be more useful to the

user in practice § What could have gone wrong? – Many things, for instance …

– Some other choice of query words would have worked better

– Searched for aircraft, results containing only plane were not returned
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The gap between the user and the system

➢The gap  The retrieval system can only rely on the query words (in the simple 

setting)  Wish: if the system could get another chance

➢If the system gets another chance   Modify the query to fill the gap better 

Usually more query terms are added à query expansion   The whole framework 

is called relevance feedback.
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Relevance Feedback

➢User issues a query – Usually short and simple query

➢ The system returns some results

➢ The user marks some results as relevant or nonrelevant

➢ The system computes a better representation of the

information need based on feedback

➢Relevance feedback can go through one or more iterations.

➢ It may be difficult to formulate a good query when you don’t

know the collection well, so iterate
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Relevance Feedback  –Cont..
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Relevance Feedback  –Cont..
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Relevance Feedback  –Cont..
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Results after relevance feedback
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Key concept for relevance feedback: Centroid

▪The centroid is the center of mass of a set of points.

▪Recall that we represent documents as points in a high-dimensional space.

▪Thus: we can compute centroids of documents.

▪Definition:

where D is a set of documents and                     is the vector we use to 
represent document d.
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Centroid: Example
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Query expansion

▪Query expansion is another method for increasing recall.

▪We use “global query expansion” to refer to “global methods for query reformulation”.

▪In global query expansion, the query is modified based on some global resource, i.e. a

resource that is not query-dependent.

▪Main information we use: (near-)synonymy

▪A publication or database that collects (near-)synonyms is called a thesaurus.

▪We will look at two types of thesauri: manually created and automatically created.
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Types of query expansion

➢Manual thesaurus (maintained by editors, e.g., PubMed)

➢Automatically derived thesaurus (e.g., based on co-occurrence

statistics)

➢Query-equivalence based on query log mining (common on the web

as in the “palm” example)
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Types of query expansion

▪For each term t in the query, expand the query with words the thesaurus lists as

semantically related with t.

▪Example from earlier: HOSPITAL → MEDICAL

▪Generally increases recall

▪May significantly decrease precision, particularly with ambiguous terms

▪INTEREST RATE → INTEREST RATE FASCINATE

▪Widely used in specialized search engines for science and engineering

▪It’s very expensive to create a manual thesaurus and to maintain it over time.

▪A manual thesaurus has an effect roughly equivalent to annotation with a controlled

vocabulary.
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Activity 

Unit-2/Modeling and Retrieval Evaluation /19CS732 Information Retrieval Techniques 
/Jebakumar Immanuel D/CSE/SNSCE 15/19



9/19/2022

Disadvantages  

Unit-2/Modeling and Retrieval Evaluation /19CS732 Information Retrieval Techniques 
/Jebakumar Immanuel D/CSE/SNSCE

➢ A document can be redundant even if it is highly relevant

➢Duplicates

➢The same information from different sources

➢Marginal relevance is a better measure of utility for the user.

➢Using facts/entities as evaluation units more directly measures true 
relevance.

➢ But harder to create evaluation set
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Advantages  
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➢User gives feedback on documents.

➢More common in relevance feedback

➢User gives feedback on words or phrases.

➢More common in query expansion
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Assessment 1

1. List out the Advantages  of Relevance Feedback and Query Expansion

a)_______________________________________

b)_______________________________________

c)_______________________________________ 

d)_______________________________________

2. Identify the disadvantages  of Relevance Feedback and Query Expansion 
Collection

a)_______________________________________

b)_______________________________________

c)_______________________________________ 

d)_______________________________________
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THANK YOU
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