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A Rule-Based Extensible Stemmer for Information
Retrieval with Application to Arabic
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Abstract: This paper presents a new and extensible method for information retrieval and content analysis in Natural
Languages (NL). The proposed method is stem-based; stems are extracted based on a set of language dependent rules that are
interpreted by a rule engine. The rule engine allows the system to be adapted to any natural language by modifying the NL
semantic rules and grammar. The system has been fully tested using Arabic, and partially using English, Hebrew, and Persian.
We have validated our approach using a database-based prototype.
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3. Arabic Stem Extraction and Indexing
System
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3.1. Rule Engine and Natural Language Rules
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Rule := <TYPE-PRIORITY> IF <Condition>
<Value> (OR <Value>)? (AND <Condition>
<Value> (OR <Value>)?)? THEN <Action>
<Value>+ (AND <Action> <Value>+)?

Where
<Type-Priority>:=
['SL'|'ND'|'PF"|'SF"|'RH")'ST'] D+
<Condition>:= 'TERM IS EQUAL TO'|
'STARTS WITH' |
'ENDS WITH' |
'RHYMES WITH' |
'STEM_ENDS WITH'|
'STEM IS EQUAL TO'
<Value>:=['§-'T'] +
<Action>:= 'DISCARD' |
'NEXT WORD IS A NOUN'|
'NEXT WORD IS A VERB'|
'REMOVE_LETTERS' |
'SAVE AS IS'|
'RHYME IS EQUAL TO'|
'TERM IS A NOUN' |
'TERM IS A VERB'|
'EXTRACT STEM'|
'REPLACE WITH' |
'DONT _REMOVE_LETTERS'

3.1.1. Example Rhyming Rule
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3.1.2. Example Noise Word Rule
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3.2. Stemmer
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Extract Prefixes+Stem(Infixes)+Suffixes

Preceding
Word
l—Noun @ Verb—l

Remove/convert
noun suffixes

Remove/convert

- verb suffixes
Indecisive

l | l

Rhyme against
noun patterns

Rhyme against verb
patterns

Remove/convert
suffixes & prefixes

3.2.1 Stemming Verbs
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3.2.2. Stemming Nouns
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StemRefs S WordRefs
tems
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3.4. Database Representation
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4. Experiments in NL Extensibility
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5. Experimental Results
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Appendix A
Arabic Transliteration Conventions
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% a -1 -5 a -

o Short VowelsR '
e Long VowelsR) %UNO ,N, u GOSN Q"
e Consonants (in Alphabetic order)
e Morphograms: tdi' marbiita U0 '
ul INuo! NDCI Nu_ 1 0?7
hN) U h +N) U + N u N U N T
N$ U (Y IV sN us d\N ud
tNut dvuod $u -%u- NG
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AN U N,u, $NU$
Appendix B
Rules Conditions and Actions
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<Conditions> section

' TERM IS EQUAL TOR 1
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<Actions> section
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