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Introduction (Background)

 Morpheme: Morpheme is the smallest grammatical unit

 Root: Root is a meaningful and static part of a word

 Stem: Stem is a morpheme or a set of concatenated morphemes 

that can accept an affix.

 Affixes: Affixes are words or letters that are attached to root 

words, it may be at the end or the start or both sides of the word 

or anywhere in the middle of the word
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Related Concepts

 Urdu has both Concatenating and Non-Concatenative morphology

 Concatenating morphology

 Concatenation is main operation to form new word

 For Example:

 Non-Concatenative morphology

 (main morphological operation infixation)

 For Example:  � ا�دا�� ��م �  ,

ار���ارى،��ار،��ار�،��ش،���ار،���ارى،��� �ش
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Stemming
 Stemming is a computational procedure that reduces all the

words with same root /stem

 Connected, Connecting, Connection, and Connections Connect

 It is the process for reducing inflected (�ا�) and derivational

words (�ا�ق) to their stem, base or root form – generally a

written word form.

 For example Urdu words �ا�ق �ا�، in which � and ا are affixes and its stem are ا�ق and

��.

 Software applications that perform stemming are known as

stemmers.
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Application Areas

 Used to improve retrieval effectiveness

 To reduce the size of indexing files.

 Text Mining (TM)

 Text Summarization (TS)

 Text Classification (TC)

 Sentiment Analysis (SA)

 Domain Analysis (DA)

 Computational Linguistics (CL)
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7
 There are three types of stemmer

1. Rule base stemmer

 Knowledge of underline language is required

2. Statistical stemmer

 statistical information from a large corpus of a given language to 

learn morphology of words

3. Hybrid stemmer

 Hybrid stemmer are the combination of rule base stemmer and 

Statistical stemmer

Stemming Approaches
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Urdu grammar books

 Five Urdu grammar books

a) ”�ا� اردو“ , Haq, Molvi Abdul (1996) 

b) ”�ا� �دى اردو“ , Bloch, Dr. Sohail Ahmad (2012) 

c) URDU: AN ESSENTIAL GRAMMER Schmidt, Ruth Lail

(1999). 

d) ”اردو �ا�وا�ء“ , Board, P. T. (2010)

e) ”� اردو �ا� ” , UEP (2014)
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Research Papers

 Five research papers about Urdu morphology

a) "Morphology of the Urdu Language", (Qureshi, and Awan, 

2012 ) 

b) "Finite-state morphological analyzer for urdu.“, Hussain

(2004)

c) "Analysis, design and implementation of Urdu morphological 

analyzer." Rizvi and Hussain (2005)

d) "The morphology of loanwords in Urdu: the Persian, Arabic 

and English strands." Islam, (2012).
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Online Resources

 Online resources included

 BBC Urdu news

 DAWN News 

 Two online Urdu dictionary available at 

 اردو �  (urduencyclopedia)

� اردو (online Urdu dictionary)
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Contribution 1: Affix List Development

 Prefix List (PL) 643

 Suffixes List (SL) 568
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List Suffixes

L1 ،ےو،ت،ا،ى

L 2 �،ات، � ،� 

L 3 �،�،�

L 4 ��،�رى،

L 5 ا�،ڈ�ل،ا�،روا�،��ى

L6 �اداد ،���،ا�ا� �ا�,

L7  ،��ارا�،���،��،��،�ددارى،�ازو�

و�دارى

L8 �ددارى,���

list Prefixes

L 1 ن ب،

L 2 �،�،�

L 3 ا�،�،�

L 4 ا�ى،ا�،ا�

L 5 ا�ا�،ا��،ا�ا�،�ق

L6 ،ا��،�و���

L7 ،�ارداد،�ادران،�ددارىآرا�ں،آ�ں

L8 ،د�و�ى،���،ا��ت�ادر�ں



Contribution 2: SW Collection

 Stop words are common and high frequency words(Atwan et al. 
2013)

 Urdu stop words list contains postpositions, determiners, 
pronouns, and conjunctions (Gupta et al. 2015)

 Stop word list consisting of 1124 Urdu stop words 
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Contribution 3: Stem Words 
List (SWL)

 Urdu stem word list contains 40904 
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Urdu stem words
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Contribution 4: Rules for Infix

 10 rules for Urdu word length 4 letters with variations of rules, 

 12 rules for Urdu word length 5 letters with variations of rules 

 and 13 rules for Urdu word length 6 letters with variations of rules.
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Set of Rules: Words Length 5

Rule No. 01

Index 4 3 2 1 0

Orthographic pattern ۔ ا ۔ ۔ ا

Input word احکام م ا ک ح ا

Stem Word حکم م ک ح ا



Contribution 4: Rules for Infix (con’t)

 Variation of Rule No. 01, words length 5
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Set of Rules: Words Length 5

Rule No. 01 Variation A

Index 4 3 2 1 0

Orthographic pattern ۔ ا ۔ ۔ ا

Input word احساس س ا س ح ا

Invalid Stem حسس س س ح  

Deletion حس س  ح  

Stem Word حس س  ح  

Rule No. 01 Variation B

index 4 3 2 1 0

Orthographic pattern ۔ ا ۔ ۔ ا

Input word اتحاف ف ا ح ت ا

Invalid Stem ف  ح  ت  

insertion تحفہ ه  ف ح ت

Output word تحفہ ه ف ح ت
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Conclusion and Future work

 We developed the prefix, suffix list, stop words list, stem words list and 

also developed rules for infixes handling

 These resources freely  available online at 

https://sourceforge.net/projects/resource-for-urdu-stemmer/

 We believe that these resources provide a good level of confidence to 

develop a robust stemmer for Urdu language. 

 In future, we indented to enhance this corpus by adding other sources. 
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Any Question or Comment:

?
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Thank You
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