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Before we start
1. Midterm 2 Poll, Please answer by Tonight (Oct 18)

2. Timeline will be updated based on Poll responses, check 

website on Friday (Oct 20th)

3. Final Project: Upto 3 members will be allowed

4. Today's lecture - Relevance Feedback & Query Expansion
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Recap - Previous Class
1. Evaluating a Search system

a. MAP score

b. Kappa Measure

c. DCG, NDCG

d. A/B Testing 
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Relevance Feedback
● Relevance feedback: user feedback on relevance of docs in initial set of results

○ User issues a (short, simple) query 

○ The user marks some results as relevant or non-relevant. 

○ The system computes a better representation of the information need based on 

feedback. 

○ Relevance feedback can go through one or more iterations. 

● Idea: 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 Example
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Ad hoc (for this) results for query canine
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Ad hoc results for query canine
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User feedback: Select what is relevant
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Results after relevance feedback
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Key concept: 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 

● Definition: Centroid
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Rocchio Algorithm
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The Theoretically Best Query
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Rocchio 1971 Algorithm
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Subtleties to note
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● Tradeoff α vs. β/γ : If we have a lot of judged documents, we want a 

higher β/γ.

● Some weights in query vector can go negative

○ Negative term weights are ignored (set to 0)
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Relevance feedback on initial query
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Relevance Feedback in vector spaces
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● We can modify the query 

● based on relevance feedback and apply standard vector space 

model. 

● Use only the docs that were marked. 

● Relevance feedback can improve recall and precision 

● Relevance feedback is most useful for increasing recall in situations 

where recall is important 

● Users can be expected to review results and to take time to iterate

● Positive feedback is more valuable than negative feedback (so, set 

β>γ; e.g. γ = 0.25, β = 0.75).



Aside: Vector Space can be Counterintuitive
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High-dimensional Vector Spaces
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Relevance Feedback: Assumptions
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Violation of A1
● User does not have sufficient initial knowledge. 

● Examples: 

● Misspellings (Tailar Suipht). 

● Cross-language information retrieval (hígado). 

● Mismatch of searcher’s vocabulary vs. collection vocabulary 
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Violation of A2
● Often: instances of a general concept, e.g. felines 

● Good editorial content can address problem 

○ Report on contradictory government policies
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Relevance Feedback: Problems
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● Long queries are inefficient for typical IR engine. Why?



Relevance Feedback: Problems
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● Long queries are inefficient for typical IR engine. 

○ Long response times for user. 

○ High cost for retrieval system. 

○ Partial solution: 

■ Only reweight certain prominent terms 

● Perhaps top 20 by term frequency 

● Users are often reluctant to provide explicit feedback 

● It’s often harder to understand why a particular document was 

retrieved after applying relevance feedback



Evaluation of relevance feedback strategies
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Evaluation of relevance feedback strategies
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Evaluation: Caveat
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Pseudo relevance feedback
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Relevance Feedback on the Web

Department of CSE



Indirect relevance feedback
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● On the web, DirectHit introduced a form of indirect relevance feedback. 

● DirectHit ranked documents higher that users look at more often.

○ Clicked on links are assumed likely to be relevant 

■ Assuming the displayed summaries are good, etc. 

● Globally: Not necessarily user or query specific. 

○ This is the general area of clickstream mining 

● Today – handled as part of machine-learned ranking
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Query Expansion
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● In relevance feedback, users give additional input 

(relevant/non-relevant) on documents, which is used 

to reweight terms in the documents

● In query expansion, users give additional input 

(good/bad search term) on words or phrases



How do we augment the user query?
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Example of manual thesaurus
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Thesaurus-based query expansion
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Automatic Thesaurus Generation
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Co-occurrence Thesaurus
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Automatic Thesaurus Generation Example
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Automatic Thesaurus Generation Discussion
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Query assist: Query Log Mining
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1. Slides provided by Sougata Saha (Instructor, Fall 2022 - CSE 4/535)

2. Materials provided by Dr. Rohini K Srihari

3. https://nlp.stanford.edu/IR-book/information-retrieval-book.html
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