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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

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
Percent Population of
Pakistan by
Mother Tongue
. Socio-
Languages of Pakistan cultural
Economic
i|[ Others (60)
Total 4.66
Rural 1.48 42.51 16.46 18.06 3.99 12.97 4.53
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- Languages of Pakistan
o g " in Danger (UNESCO) (23)

Vulnerable

definitely endangered

severely endangered

. Socio-
Languages of Pakistan cultural
Economic
Others (60)
Total 7 . . 4.66
Rural | 148 | 4251 1806 | 399 | 1297 4.53
Urban| 2022 | 4756 | 9.20 | 9.94 | 269 | 546 4.93
Percent Population of
Pakistan by
Mother Tongue
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Status of Human Language Technology
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Status of Human Language Technology
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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

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

Standards

* Character Encoding — 1SO 10646 - Unicode
* Locale —1SO 639 —ISO 3166 — Unicode-CLDR

— Keyboard
— Collation Element

* Localization Terminology

* Develop national standards
* Follow up with international standards

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
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Phonetic Lexicon

Attock ATTAK

Bahawalpur BAHAAVALPUR
Bhakkar B_HAKAR

Chakwal T_SHAKVAAL
Faisalabad FAYSLABAAD_D
Gujranwala G UD_ZZR AAN V AA L AAN
Gujrat GUD_ZZRAATT
Jhang D_7Z HANG

Jehlum D_ZZAEHLAM
Kasur KASUUR

Khushab XUUSHAAB

Lahore LAAHOR

Mianwali MIIAANVAALI
Multan MULT_DAAN
Rawalpindi RAAVALPINDDII
Sahiwal SAAHIIVAAL
Sargodha SARGOOD_D_HAA
Sheikhupura SHAEX UUPURAA
Sialkot SIALKOOTT

www.cle.org.pk

English | English
Urdu ID D Word |Category Concept Example Synset
St S 220 L 5l 3 =) o
100853 6854161/ English | Noun Jé ‘»dz/(‘
o B s
103196/ 617535 | reading | Verb St e B.ir K&g .,0/,: (;‘ L')/;Jlbntwg‘kfé:
101288 4977386 intensity| Noun | <=a*r® d/ P Lﬁ.f' i & iG] S onii T4
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103802 (2179176 give Verb Li/‘ <A s Gyt
Cudiml
e
102950 145831 |certainly| Adverb | < 2 J._,é 2 (ny;f V’“/J‘ (0] )
U;f‘f‘.u;/'ﬂué
mdff"/d/@u/# =LKL # .
104727|9771320| child = Noun . " J‘J’y{
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Category | Sub-category | Per g
1. Informational (80%)
Text corpora a) Informal [Letters [10%
[Interviews [10%
a) Formal
. Text‘corpus Pross %
- Size Religion 8%
= Time Sports 8%
— Genre Culture  (travel,|8%
history)
 CLE Urdu Digest Entertainment 4%
corpus Health 8%
_ Size Science 16%
. 100k (education,
.« 500k technology)
- 1M 1. Imaginative (20%)
— Time Short Stories 8%
« 2003-2012 Translation  of|4%
— Genres foreign literature
« Balanced Novels 4%
Book reviews 4% 2

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

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

Annotated Corpora

Text Corpus

— POS tagged

— Chunk tagged

— Sense tagged

Tree Bank

— Syntax

— Grammatical relations
— Dependency relations
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whkcle.org ok PU,.VBF)—

(NP their countrymen)))

(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
(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*))))))))

* ((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*)))))))) .)
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Text Corpora

* Parallel Text corpus
— Language
— Size
— Genre
—Time
— Alignment

* Spelling Error corpus
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Parallel Corpus

* English * Urdu * Nepali
i i > Fraddss s £9<CD> adfr
Pierre Vinken , 61 (':\II\II\ITJNJN{I?’\JLCJ:LISB: . <§.ﬂ%%m>mfrq<m’<>“>
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Dutch publishing NNP.. 2, 4 T30, <FB> HI<PKO>
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SM.. VBT, :NNs. FRTOVBE> <P
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Corpora

* Speech Corpus
— Duration
— Speakers
— Channels
— Environments
— Contents
— Accent(s)
— Gender
— Style (read/spontaneous)
— Vocabulary

Annotated Corpora

* Speech Corpus
— Textual transcription
— Segmental IPA transcription
— Aligned transcription
— Syllable boundaries
— Stress
— Intonation
— POS

www.cle.org.pk

Speech Tagging Schema

pl°p2-p3+pd=p5@p6 p7

/A:ala2a3
/B:b1-b2-b3@b4-b5&b6-b7#b8-b95b10-b11!b12-b13;b14-b15[b16
/C:c1+c2+c3

/D:d1 d2 /E:el+e2@e3+e4&e5+ebHe7+e8 /F: f1 f2

/G:g1 g2 /H:h1=h2"h3=h4[h5 /I:i1 i2
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Speech Annotated File Sample

pl°p2-p3+p4=p5@p6 p7

/A:ala2a3
/B:b1-b2-b3@b4-b5&b6-b7#b8-b95b10-b111b12-b13;b14-b15[b16
/C:c1+c2+c3

/D:d1d2 /E:el+e2@e3+e4&e5+e6He7+e8 /F: f1 f2

/G:g1 g2 /H:h1=h2"h3=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$1-310-2;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=521=2|L-
L%/1:7=3/):14+8-2

3432500 4557500 pau”ao-th+er=ah@2_1/A:0_0_0/B:1-1-2@1-2&1-7#1-451-310-2;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%/1:7=3/1:14+8-2
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Corpora

* Document Image Corpus
— Resolution (DPI)
— Color/Grayscale/BW
— Print quality
— Paper quality
— Paper transparency
— Genre
— Publisher

Annotated Corpora

* Document Image Corpus
— Textual transcription
— Line
— Text Area
— Figures and page frames
— Heading
— Header and Footer
— Main bodies
— Diacritics and their association
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Thank you

Questions?

sarmad.hussain@kics.edu.pk




