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My Background 
 Ivan Provalov 

• Information Architect, Search 
• New Media: Technology and Development 
• Cengage Learning 

 Background 
• Software development, architecture 
• Agile development 
• Information Retrieval, NLP 

 Michigan IR Meetup 
• Interested in presenting IR topic online? 
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http://www.meetup.com/Michigan-Information-Retrieval-Enthusiasts-Group/


Cengage Learning 
• $2B annual revenue 
• One of the world’s largest textbook publishers 

and provider of research databases to libraries 
• Academic and Professional 

• Brands: Gale, Brooks/Cole, Course Technology, 
Delmar, Heinle, South-Western, and Wadsworth 

• National Geographic School Publishing 
• International locations 

• US, Mexico, Brazil, UK, Spain, India, Singapore, 
Australia, China 

• Aggregated periodical products 
• 15,000 publications 
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Search Platform Profile 
 Lucene 3.0.2 
 Supporting approximately 100 products 
 Content rights management 
 Custom products 
 210 million documents  
 150 index fields per shard 
 21 million terms per shard’s full text index 
 250 queries per second 
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Mostly Search Guys (MSG) 
 picture 



Relevance Issues 
 Ranking 

• Recency, publication ranking 
• Document length 
• Unbalanced shards 

 Zero results queries 
 Content quality 

• Near duplicate documents 
• Digitization 

 Language 
• Tokenization 
• Detection 
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Relevance Tuning Methodology 
 TREC  
 Metrics: MAP, MRR, Recall 
 Internal studies of top results 
 Outsource to universities (WSU) 
 Relevance feedback web application 
 Usage logs review 
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Relevance Evaluation Form 
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Relevance Report by Query Type 

Query Type Option A Option B Option C 
long tail - misspelled 1.225 1.271 2.269 
long tail - multi-term 1.502 1.885 1.929 
top 100 - frequent expression 2.574 2.013 2.595 
top 100 - person 2.689 1.904 2.778 
top 100 - place 1.863 1.315 2.438 
top 100 - single-term 2.753 1.775 2.792 
top 100 - work 2.408 2.198 2.514 
Grand Total 2.377 1.822 2.481 



Usage Data Reporting 
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Relevance Improvements 
 Pre-processing 

• Search assist 
 Search time 

• Term query expansions 
• Phrase query expansions 
• Score modifications 

 Post-processing 
• Results clustering 
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Search Assist 
 

 Search terms recommendation 
 Predictive spelling correction for queries 
 Commonly occuring phrases in the content 
 Over 6 million terms in keyword dictionary 
 Limited by relevant content sets 



Term Query Expansions 
 Stemming 

• Porter stemmer 
• Dynamic 
• Stem families  

{water -> waters, watering, watered} 

 Spelling 
• Dictionary size – 125K 
• Skipping when use other phrase-based 

expansions 
{pharmaceeutical -> pharmaceutical} 

 Pseudo relevance feedback 
• More like this 
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Phrase Query Expansions 
 Related subject synonyms 

• Controlled vocabulary 
• Machine aided indexing, manual indexing 

{death penalty -> “capital punishment”} 

 Phrase extractions 
• Based on POS pattern (e.g. JJ_NN_NNS) 

{afro-american traditions, religion and 
beliefs -> afro american traditions} 
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Score Modifications 
 Recency boosting 

• Function Query 
• Tunings – dates range, boost 

 Publication boosting 
• Function Query 
• Publication list with importance ranks 
• Clickstream mining 
• Peer reviewed 
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Results Clustering 
 Subject index 
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 Dynamic: Carrot2 



Spanish 

 Datasets 
 Stemmer 
 Stopwords 
 Encoding 

Lucene Standard 
Analyzer 

Lucene Spanish 
Analyzer 

MAP 0.326 0.401 

MRR 0.781 0.8 

Recall 0.649 0.716 



Arabic 

 Datasets 
 Letter tokenizer 
 Normalization filter  
 Stemmer 

Lucene Standard 
Analyzer 

Lucene Arabic 
Analyzer 

MAP 0.192 0.296 

MRR 0.516 0.615 
Recall 0.619 0.77 



Chinese 
 60k+ characters with meaning 
 No whitespace 
 Sorting 
 Encoding 
 Hit highlighting 
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Analyzer MAP 
ChineseAnalyzer  0.384 

CJKAnalyzer  0.416 

SmartChineseAnalyzer  0.412 

IKAnalyzer  0.409 

Paoding 0.444 
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Conclusions 
 Lucene relevance ranking 
 Simple techniques (stemming, PRF, recency) 
 Language specific analyzers 
 TREC collections 
 Relevancy priority in search system 

development 



Contact 
 Ivan Provalov 

• Ivan.Provalov@cengage.com 
• http://www.linkedin.com/in/provalov 

 IR Meetup 
• http://www.meetup.com/Michigan-Information-

Retrieval-Enthusiasts-Group 
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