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Before we start
1. Project 2 grades will be released by Sunday (November 

12th)

2. Project 3 (Final Project will be released this weekend), 

make sure to form the teams, team registration sheet will 

be released Monday (November 13th)

3. Midterm 2 - November 13th (Detailed instructions will be 

shared soon)

4. Today's lecture

a. Link Analysis - Topic Specific Pagerank, HITS

b. Latent Semantic Indexing
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Recap - Previous Class
1. Anchor Text

2. Page Rank

a. Power Iterative Method
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Topic Specific Pagerank
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Topic Specific Pagerank
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Non-uniform Teleportation
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Interpretation of Composite Score
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Interpretation

Department of CSE



HITS
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Hyperlink-Induced Topic Search (HITS)
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Hubs and Authorities
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The hope
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High-level scheme
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Base set
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Visualization
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Assembling the base set
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Distilling hubs and authorities
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Iterative update
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Scaling
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How many iterations?
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Things to note
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Proof of convergence
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Hub/authority vectors

Department of CSE



Rewrite in matrix form
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Example
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AAT

ATA



Issues
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Page Rank and HITS
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Latent Semantic Indexing 
(LSI)
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Latent Semantic Analysis
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Singular Value Decomposition
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Singular Value Decomposition
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SVD example
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Low-rank Approximation
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Low-rank Approximation
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Approximation error
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SVD Low-rank approximation
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Latent Semantic Analysis 
via SVD
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Latent Semantic Indexing (LSI)
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Goals of LSI

Department of CSE



What it is..
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Method
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Performing the maps
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Vector Space Model: Pros
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Problems with Lexical Semantics
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Problems with Lexical Semantics
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Polysemy and Context
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LSI: Empirical evidence
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LSI: Empirical evidence
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LSI: Failure modes
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But why is this clustering?
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Intuition from block matrices
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Intuition from block matrices
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Intuition from block matrices
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Intuition from block matrices
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Simplistic picture
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Some wild extrapolation
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LSI has many other applications
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Applications of LSI/LSA
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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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