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Need

ICTs promise significant socio-economic impact 

Impact dependent on size of population which can use ICTs

180 Million citizens need access

66+ languages

10% understand English

58% literate

11% have access to computers

70% have access to mobile phones

ITU IDI: Pakistan  ranked 127 of 155 nations

Human Language Technology necessary to bridge the gap 
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Languages of Pakistan

Urdu Punjabi Sindhi Pushto Balochi Saraiki Others (60)

Total 7.57 44.15 14.1 15.42 3.57 10.53 4.66

Rural 1.48 42.51 16.46 18.06 3.99 12.97 4.53

Urban 20.22 47.56 9.20 9.94 2.69 5.46 4.93
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Core Linguistic Analysis and Definition

• Linguistic details incomplete or unavailable

• Relevant cultural conventions rarely documented

• Need analysis of language and cultural 

conventions

– Should be driven by linguists and community

• Precise definitions of relevant aspects

– Involvement of technologists to iron out ambiguities
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Core Linguistic Analysis and Definition

• Character-set 
– Alphabet – letters & aerab

– Punctuation marks

– Special symbols, etc.

• Sorting or collation of characters 

• Cultural conventions for representing 
– Numbers

– Time 

– Calendar

– Currency 

• Translation of terms for software interface

15www.cle.org.pk

Standards

• Character Encoding – ISO 10646 - Unicode

• Locale – ISO 639 – ISO 3166 – Unicode-CLDR

– Keyboard 

– Collation Element 

• Localization Terminology

• Develop national standards 

• Follow up with international standards

16www.cle.org.pk

Lexica

• Word lists

• Annotated Lexical

– Pronunciation

– Agreement information (num, gender, case, respect)

– Part of Speech (POS)

– Translation 

– Sub-categorization frame/argument structure

– Root 

– Morphological information

• Wordnet 

www.cle.org.pk 17

Word Lists

• Word list –

surface forms

• Lexeme list

• Closed class 

words

• Proper Names

• Frequency based 

word lists

www.cle.org.pk 18
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Phonetic Lexicon

Attock A TT A K

Bahawalpur B A H AA V A L P U R

Bhakkar B_H A K A R

Chakwal T_SH A K V AA L

Faisalabad F AY S L A B AA D_D

Gujranwala G U D_ZZ R AAN V AA L AAN

Gujrat G U D_ZZ R AA TT

Jhang D_ZZ_H A NG

Jehlum D_ZZ AE H L A M

Kasur K A S UU R

Khushab X UU SH AA B

Lahore L AA H O R

Mianwali M II AAN V AA L I

Multan M U L T_D AA N

Rawalpindi R AA V A L P I N DD II

Sahiwal S AA H II V AA L

Sargodha S A R G OO D_D_H AA

Sheikhupura SH AE X UU P U R AA

Sialkot S I A L K OO TT

Urdu ID

English 

ID

English 

Word Category Concept Example Synset

100853 6854161 English Noun

�ن ��  �� †	
 ���، ا�� ��ب�aوں �� @� ا��
�ن ز��

ھ  ����ھ  �����ر"!  �  ا)� :ر%�� اور $�
�) ���ر ,�+*  �-. !/ ����ب�aی ب�0  ا��

2	
 ��ب�aی،ا�� ا��

103196 617535 reading Verb � 56�78ہ :��� �9 : ;< = �> �? �5 ��AB �ب ب0ڑ ہ ��8 آج ب� � �،56�78ہ :��� ��Iب0ڑ،� ��JK �Lد
101288 4977386 intensity Noun N �OPص� �R �� �� S� 9T U ��U V� � Zہ اُڑ گ�� �[ _� Cہ \� `�! زور )� ,0 �aا ا� 9T Uی �� Uت،�6 V��ش،زور، �e

103802 2179176 give Verb � ��Jfر g h�iہ ا>�6� 0j ہ �k رو06
 �0A �a 0� اس @� سو Sرو ��A 0a �� ا S اس

�q rں گ� t Uuب� Cہ <�
� �� 0w �jسو،� �� د�6

102950 145831 certainly Adverb a �y �z ہ  � <� ب� V| !}~ � V� �� S � گ� 9T � � گ�� 9T *��� اس �5 �5م ً� �� �w ����  �� S،ہ ب� V| ; ��،� ب� �� ���� ��
 ً� �� �w ��aور،�� �،ص� V�

104727 9771320 child Noun

 ،� 9T وڑی� ���� ��، ��� �� ��ر 
�و:�ا 0� ،* �ڑ�5، ���

 �V��i ��ت ا��� !� � د��� � �5 ز�� ب�0  �
ہ ��¡ہ 0¢ �9 � r دم @��ڑ گ�� �ل tب� �� 0w¥ا

* �� َّہ،�ِ 0¢َ �9
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Text Corpora

• Text corpus
– Size

– Time 

– Genre

• CLE Urdu Digest  
corpus
– Size

• 100k

• 500k

• 1M

– Time
• 2003-2012

– Genres
• Balanced

www.cle.org.pk 21

Category Sub-category Percentages

1. Informational (80%)

a) Informal Letters 10%

Interviews 10%

a) Formal

Press 8%

Religion 8%

Sports 8%

Culture (travel,

history)

8%

Entertainment 4%

Health 8%

Science

(education,

technology)

16%

1. Imaginative (20%)

Short Stories 8%

Translation of

foreign literature

4%

Novels 4%

Book reviews 4%

Text Corpora

• State of the Art 

– English: Web 1T 5-gram Version 1

– Published by Google

• Number of tokens: 1,024,908,267,229 

• Number of sentences: 95,119,665,584 

• Number of unigrams: 13,588,391 

• Number of bigrams: 314,843,401 

• Number of trigrams: 977,069,902 

• Number of fourgrams: 1,313,818,354 

• Number of fivegrams: 1,176,470,663

www.cle.org.pk 22

English: Web 1T 5-gram Version 1

• Sample Trigrams and Frequencies
– ceramics community for 61 

– ceramics companies . 53 

– ceramics companies consultants 173 

– ceramics company ! 4432 

– ceramics company , 133 

– ceramics company . 92 

– ceramics company 41 

– ceramics company facing 145 

– ceramics company in 181 

– ceramics company started 137 

– ceramics company that 87 

– ceramics component ( 76 

– ceramics composed of 85 

– ceramics composition as 41 

– ceramics computer graphics 51 

– ceramics computer imaging 52 

– ceramics consist of 92
www.cle.org.pk 23

Annotated Corpora

• Text Corpus

– POS tagged

– Chunk tagged

– Sense tagged

• Tree Bank

– Syntax 

– Grammatical relations

– Dependency relations

www.cle.org.pk 24
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 �� N �© �ª�« اور N¬را ،gت، دوh: ۔r ب� 9° �� Sاa �y±² ³س �( !µ�5� 9�۔ �� : U �� �%�� �5 آرزو¶ �� رد �5¶ �· a 9̧  �5 � �� د6�
 ��%� 9T ³ �O¹ ! :hت و را¬N ~� «رح �� �¼ �� 9�؟ اور ¾½� : a� y 0Á � �� 8 ��%� �� �Â ا+* �5¶ �� r۔  ب� 9° �Ã%اU �� V� !/ �ÄÅ �  �ÆU ز��

Ç�« aر  �y �ÈÉ U 9Êزا a�yËڈا � �@ r ب� 9° ��A 9Í � 0, � �� �6� �%��  � گُ� ,� �� ¶�5 ! �¼ �� r۔ اگ� آپ ¾½� ب� 9° Ð �Ñگ وا�q �� NÓ �Ô �( U �� J ��9�؟ اس  :
 Ð �� �Õ¹

�زہ �� ہ :�دار'�� �� ب� �Ø Ãj۔' آ��AB �A�� ب�0   ۱۱۲ب0ڑ 0Û� �fو �9 aت  � در �yÜ � �Þف �� � ا�� �ب �5 ا�� �� �ßں �� اس 8 ف� á
9�۔ >�?�ر :
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� �� NN �5/PSP a/د6� 9̧/JJ رد �·/NN ��%� ��¶�5/NN �5/PSP U 9� NN/آرزو¶�� :/VBF ۔PU/
!µ�5� ��/NN �(/PSP ³س/JJ �� Sاa �y±²/VBF r ب� 9°/AUXT ۔PU/ تh:/NN ،PU/  gدو/NN ،PU/
N¬را/NN اور/CC N �© �ª�«/NN ��/PSP �ÆU /!  /PSP� NN/ز�� �ÄÅ/PRP �Ã%اU �� V�/NN r ب� 9°/VBF

PU/ �Â۔ ��/SC *+ا/JJ ��%� ��¶�5/NN � ��8/RB a� y 0Á/NN �9 :/VBF ؟PU/ ! CC/اور  �¼�� �½¾/JJ

NN ³/«رح NN �~/PDM/را¬CC N/و h:/NNت �O¹ ��/NN ��%� 9T/VBF �9 :/AUXT ؟PU/ PDM/اس 

U ��J ��/NN �(/PSP NÓ �Ô/Q ��/Q گ�q/NN Ð �Ñوا/NN r ب� 9°/VBF ۔PU/ اگ�/SCP آپ/PRP

! �¼�� �½¾/JJ ��%� ��¶�5/NN � /PSP �ُگ/NN � �� �6� �,/VBI ��A 9Í � 0,/VBF r ب� 9°/AUXT � �@/SC

a�yËڈا/NN U 9Êزا/NNP a �y �ÈÉ/NNP رÇ�«/NNP ��/PSP زہ� ��/JJ Ð�� �Õ¹
��/NN PU '/ ہ  ب� �Ø Ãjآ/NN

NN/:�دار PU '/  ��AB �ßں PU/۱۱۲ /CD۔ VBF/ب0ڑ ف� á/NN ��/PSP اس/PDM ب� ��8/NN �5/PSP

� � CD/ا�� a�yÜت �Þ/NNف CD/ا�� ��/NN � /PSP �0Û �9 �A�� NN/در NN/>�?�ر PSP/ب�f/VBI �0و

�9 :/VBF ۔PU/ www.cle.org.pk 26

• ( (S (NP Battle-tested industrial managers here) always (VP 

buck up (NP nervous newcomers) (PP with (NP the tale (PP of 

(NP (NP the (ADJP first (PP of (NP their countrymen))) (S (NP 

*) to (VP visit (NP Mexico)))) , (NP (NP a boatload (PP of (NP 

(NP warriors) (VP-1 blown ashore (ADVP (NP 375 years) 

ago))))) (VP-1 *pseudo-attach*)))))))) .)

www.cle.org.pk 27

Arabic (Quran)

www.cle.org.pk 28

Phrase Structure vs. Dependency Treebanks

www.cle.org.pk 29

Sense Tagged Corpus

www.cle.org.pk 30
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Text Corpora

• Parallel Text corpus

– Language 

– Size

– Genre

– Time 

– Alignment

• Spelling Error corpus

www.cle.org.pk 31

Parallel Corpus

• English 

Pierre Vinken , 61 
years old , will 
join the board as 
a nonexecutive 
director Nov. 29 .

Mr. Vinken is 
chairman of 
Elsevier N.V. , the 
Dutch publishing 
group .

www.cle.org.pk 32

• Urdu
��¡ہ <CD<ا~�Äãھ>JJ> �Â aو�� Ãy�È 0j>NNP> 

۲۹>CD> a �yæ��@>NNP> �@>CM> 
çور �è>RB> ن� �� �� -é �La�  <JJ<ا��

a�yê �L� Ãڈاب>NN> رڈ� �@>NN> r  <t>CMب�
*<� V�>JJ> ں� 9T>VBL> 

�ë    >AUXT> - SM< > 

a �yîï>NNP> ��ð �Lو>NNP> 
ñ �� �wò� óÊ>NNP> � >CM> 

!� `.� V� <NN<گ�وپ <JJ<ا
�	 a ا�� Ãy �ôو>NNP> 

�۔وی۔  < >CM� NNPC><اب�
� taب� Ãy�È 0ö>NN> r ب� 9°>VBT> ۔>SM> 

• Nepali
६१<CD> वष�य<JJ> 

�पयरे<NNP> 
�भ�केन<NNP> 
नोभे�बर<NNP> २९<CD> 
बाट<POP> 
स�लाहकार<NN>को<PKO
> �प<NN> मा<POP> 
स�चालक<NN> 
स�म त<NN>मा<POP> 
आउनुहुनेछ<VBX> ।<YF>

'ी<NN> �भ�केन<NNP> 
डच<NNP> *काशन<NN> 
समूह<NN> 
ए�से�भयर<NNP> 
एन.भी.<FB> को<PKO> 
अ0य1<NN> 
हुनुहु�छ<VBF> ।<YF>

Corpora

• Speech Corpus

– Duration

– Speakers

– Channels

– Environments

– Contents

– Accent(s)

– Gender

– Style (read/spontaneous)

– Vocabulary

www.cle.org.pk 33

Annotated Corpora

• Speech Corpus

– Textual transcription

– Segmental IPA transcription

– Aligned transcription

– Syllable boundaries

– Stress

– Intonation

– POS

www.cle.org.pk 34

Speech Tagging Schema

p1ˆp2-p3+p4=p5@p6 p7

/A:a1 a2 a3 

/B:b1-b2-b3@b4-b5&b6-b7#b8-b9$b10-b11!b12-b13;b14-b15|b16 

/C:c1+c2+c3

/D:d1 d2 /E:e1+e2@e3+e4&e5+e6#e7+e8 /F: f1 f2

/G:g1 g2 /H:h1=h2ˆh3=h4|h5 /I:i1 i2

www.cle.org.pk 35 www.cle.org.pk 36
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Speech Annotated File Sample

p1ˆp2-p3+p4=p5@p6 p7

/A:a1 a2 a3 

/B:b1-b2-b3@b4-b5&b6-b7#b8-b9$b10-b11!b12-b13;b14-b15|b16 

/C:c1+c2+c3

/D:d1 d2 /E:e1+e2@e3+e4&e5+e6#e7+e8 /F: f1 f2

/G:g1 g2 /H:h1=h2ˆh3=h4|h5 /I:i1 i2

1807500    3432500 pau^pau-ao+th=er@1_2/A:0_0_0/B:1-1-2@1-2&1-7#1-4$1-3!0-2;0-

4|ao/C:0+0+1/D:0_0/E:content+2@1+5&1+2#0+3/F:in_1/G:0_0/H:7=5^1=2|L-

L%/I:7=3/J:14+8-2

3432500    4557500 pau^ao-th+er=ah@2_1/A:0_0_0/B:1-1-2@1-2&1-7#1-4$1-3!0-2;0-

4|ao/C:0+0+1/D:0_0/E:content+2@1+5&1+2#0+3/F:in_1/G:0_0/H:7=5^1=2|L-

L%/I:7=3/J:14+8-2
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• Document Image Corpus

– Resolution (DPI)

– Color/Grayscale/BW

– Print quality

– Paper quality

– Paper transparency

– Genre

– Publisher

Corpora

www.cle.org.pk 39

Annotated Corpora

• Document Image Corpus

– Textual transcription

– Line

– Text Area

– Figures and page frames

– Heading 

– Header and Footer

– Main bodies

– Diacritics and their association

www.cle.org.pk 40
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Way Forward
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Thank you

Questions?

sarmad.hussain@kics.edu.pk
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