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Data processing pipeline

1 Remove white-spaces and punctuation

2 Convert terms to lower-case

3 Remove stop-words

4 Convert terms to their stems

5 Deal with phrases

6 Apply language-specific processing rules

Ilya Markov i.markov@uva.nl Information Retrieval 6



Data processing pipeline Stemming Dealing with phrases Zipf’s and Heaps’ laws Summary

Example

1 To prepare a text for indexing, one needs to split it into
tokens, remove stop-words and perform stemming.

2 to prepare a text for indexing one needs to split it into
tokens remove stop words and perform stemming

3 prepare indexing needs split
tokens remove stop perform stemming

4 prepar index need split
token remov stop perform stem
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Stop-word removal

Frequency-based

Set a frequency threshold f
Remove words with the frequency higher than f

Dictionary-based

Create a dictionary of stop-words
Remove words that occur in this dictionary
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Stemming

1 Algorithmic

2 Dictionary-based

3 Hybrid
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Algorithmic stemming (Porter stemmer)

Croft et al., “Search Engines, Information Retrieval in Practice”
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Dictionary-based stemming

Store lists of related words in a dictionary

Can recognize the relation between “is”, “be”, “was”

New-words problem
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Hybrid stemming (Krovetz stemmer)

Approach
1 Check the word in a dictionary
2 If present, either leave it as is
3 If not present, check for suffixes that could be removed
4 After removal, check the dictionary again

Produces words not stems

Comparable effectiveness with the Porter stemmer
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Stemming example

Original!text:!
Document!will!describe!marketing!strategies!carried!out!by!U.S.!companies!for!their!agricultural!
chemicals,!report!predictions!for!market!share!of!such!chemicals,!or!report!market!statistics!for!
agrochemicals,!pesticide,!herbicide,!fungicide,!insecticide,!fertilizer,!predicted!sales,!market!share,!
stimulate!demand,!price!cut,!volume!of!sales.!
!
Porter!stemmer:!
!document!describ!market!strategi!carri!compani!agricultur!chemic!report!predict!market!share!chemic!
report!market!statist!agrochem!pesticid!herbicid!fungicid!insecticid!fertil!predict!sale!market!share!
stimul!demand!price!cut!volum!sale!
!
Krovetz!stemmer:!
!document!describe!marketing!strategy!carry!company!agriculture!chemical!report!prediction!market!
share!chemical!report!market!statistic!agrochemic!pesticide!herbicide!fungicide!insecticide!fertilizer!
predict!sale!stimulate!demand!price!cut!volume!sale!

Croft et al., “Search Engines, Information Retrieval in Practice”
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Example

To be or not to be. . .
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Dealing with phrases

1 Detect noun phrases using a part-of-speech tagger

sequences of nouns
adjectives followed by nouns

2 Detect phrases at the query processing time

Use an index with word positions
Will be discussed next

3 Use frequent n-grams, e.g., bigrams and trigrams
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Example noun phrases

Croft et al., “Search Engines, Information Retrieval in Practice”
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Zipf’s law
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Croft et al., “Search Engines, Information Retrieval in Practice”
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Zipf’s law vs. real data
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Zipf’s law example

Pr Pr Pr Pr

Pr Pr

Croft et al., “Search Engines, Information Retrieval in Practice”
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Heaps’ law
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Data processing summary

Stop-word removal

Stemming

Algorithmic (Porter stemmer)
Dictionary-based
Hybrid (Krovetz stemmer)

Dealing with phrases

Zipf’s and Heaps’ laws
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Materials

Croft et al., Chapter 4

Manning et al., Chapter 2.2

Ilya Markov i.markov@uva.nl Information Retrieval 26



Data processing pipeline Stemming Dealing with phrases Zipf’s and Heaps’ laws Summary

Course overview

Data 
Acquisition

Data 
Processing

Data 
Storage

EvaluationRankingQuery 
Processing

Offline

Online

Advanced Advanced topics in IR and Web Search

Ilya Markov i.markov@uva.nl Information Retrieval 27



Data processing pipeline Stemming Dealing with phrases Zipf’s and Heaps’ laws Summary

Next lecture

Data 
Acquisition

Data 
Processing

Data 
Storage

EvaluationRankingQuery 
Processing

Offline

Online

Advanced Advanced topics in IR and Web Search

Ilya Markov i.markov@uva.nl Information Retrieval 28


	Data processing pipeline
	Stemming
	Dealing with phrases
	Zipf's and Heaps' laws
	Summary

