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Related Work

Vocabulary mismatch is a well studied IR 

problem

Previously proposed techniques

Stemming [Porter] [Krovetz]

LSI [Deerwester et al.]

Translation models [Berger and Lafferty]

Query expansion [Rocchio] [Sahami and Heilman]
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Text Representations

How can short segments of text be 

represented?

Representations investigated

Surface

Stemmed

Expanded

Each introduces noise, but can be used to 

improve coverage

5



Surface and Stemmed Representations

Surface representation

The untransformed text itself

Stemmed representation

Reduces terms to canonical form

Can be relatively high precision, depending 

on stemmer aggressiveness

Can also introduce noise (Porter errors)

Åñmarine vegetationò Ÿ ñmarin vegetò

Åñmarinated vegetablesò Ÿñmarin vegetò
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Expanded Representation

Use external resources to expand and 
enhance surface representation

Possible resources
Web search results

Wikipedia

Query reformulation logs

What we do
Run short segment of text as query against Live

Retrieve top 200 results

Concatenate title/snippets of results together to 
form expanded representation
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Expanded Representation

apple pie
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Similarity Measures

Input

Query

Set of candidates (short segments of text)

Output

Ordered list of candidates that best match the 

given query

Query and candidates may be represented 

differently
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Lexical Similarity

Three types

Exactmatch (ñseattle mariners ticketsò)

Phrasematch (ñseattle marinersò)

Subsetmatch (ñtickets seattleò)

Exact    Phrase    Subset

Binary measure

Match / no match

Good precision, but poor recall

Ì Ì
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Probabilistic Matching

Estimate unigram language model from 
underlying text representation

Sparse for surface form

Dense for expanded form

Measure similarity using negative KL 
divergence between query (ɗQ) and 
candidate model (ɗC)

Computation can be slow when query 
model is dense
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Hybrid Matching

Often want to combine matches from 

several different similarity measures

Given an ordering of similarity measures 

(denoted A > B) combine results by 

stacking matches from A on top of B and 

removing duplicates

digital camera

canon camera

photography

cameras

digital camera

tripods

digital camera

canon camera

photography

cameras

tripodsA B

A > B
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Overview of Methods

Method Query Candidate Similarity Measure

Lexical Surface Surface
Hybrid

(Exact > Phrase > Subset)

Stemming Stemmed Stemmed
Hybrid

(Lexical > Exact Stems)

SparseProb Surface Expanded Probabilistic

DenseProb Expanded Expanded Probabilistic

Backoff Various Various
Hybrid

(Exact > Exact Stems > DenseProb)
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Query: ñseattle marinersò

Lexical Stemming SparseProb DenseProb Backoff

seattle mariners seattle mariners
seattle mariners 

tickets

seattle mariners 

tickets
seattle mariners

seattle seattle mariners tickets mariners tickets seattle mariner

mariners mariners seattle mariners
seattle mariners 

baseball

seattle mariners 

tickets

seattle mariner
seattle mariners 

baseball
seattle mariners mariners tickets

seattle mariners 

schedule

seattle mariners 

schedule

seattle mariners 

baseball

mariners baseball mariners baseball
seattle mariners 

schedule

seattle baseball seattle baseball mariners baseball

Mariners
red sox mariners 

tickets
seattle baseball

mariners 

schedule

mariners 

schedule

red sox mariners 

tickets

seattle mariner
cheap mariners 

tickets

mariners 

schedule



Experimental Setup

Techniques evaluated on a query/query 
similarity task

Candidates
363,822 queries sampled from a 2005 MSN 
query log

Queries
120 queries sampled from same log

Ground truth
5321 candidate/query pairs judged by single 
human assessor

Experiments run using Indri
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Judgment Scale
ExcellentïThe candidate is semantically equivalent to the 
user query.

atlanta ga / atlanta georgia

GoodïThe candidate is related to (but not identical to) the 
query intent and it is likely the user would be interested in the 
candidate.

seattle mariners / seattle baseball tickets

FairïThe candidate is related to the query intent, but in an 
overly vague or specific manner that likely results in the user 
having little, if any, interest in the candidate.

hyundai azera / new york car show

BadïThe candidate is unrelated to the query intent.
web visitor count / coin counter
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Judgment Distribution
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Precision/Recall

Relevant = {Excellent}
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Precision/Recall

Relevant = {Excellent, Good}
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