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Theoretical Linguistics: Nature of language
Phonetics, phonology, morphology, syntax etc

Sociolinguistics: Languages and social factors
“... one giant leap for mankind” — wemankind?
Psycholingusitics: Languages and psychology
What actually is a "thought”?

Applied linguistics: Real-life applications
Teaching and using language

Historical linguistics: evolution of language
‘Nice’ (adjective) used to mean ‘ignorant’!

Computational linguistics: languages and
computers = 'our topic today
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with my computer.”
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LST: “understanding” language computationally

@ Computational linguistics (CL): the study of languages using computational
techniques. It is about linguistics.

machine
learning

A5
T i

Computational Linguistics (CL)
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LST: “understanding” language computationally

@ Computational linguistics (CL): the study of languages using computational
techniques. It is about linguistics.

@ Natural language processing (NLP): the creation of tools, algorithms and
resources to solve tasks related language processing. It is about engineering.

@ CL and NLP are often conflated and used interchangeably.

@ Language as text = Language technology

machine
learning

&5
f

Computational Linguistics (CL) Natural Language Processing (NLP)
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LST: “understanding” language computationally

@ Computational linguistics (CL): the study of languages using computational
techniques. It is about linguistics.

@ Natural language processing (NLP): the creation of tools, algorithms and
resources to solve tasks related language processing. It is about engineering.

@ CL and NLP are often conflated and used interchangeably.
@ Language as text = Language technology

@ Language as sound = Speech technology
Audio R Speech

Technology
\5>-||I|I|I. -\
@ a
— o
f Language ‘ m
| Text | | Technology |
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Language and Speech Technology: a few applications

Microsoft Bing

Translator ~ Text  Con

English (detected) -

The demographics of the
European Union show a highly
populated, culturally diverse

union of 27 member states. As of
2020, the population of the EU is
about 445 million people.

)

Forbusiness  Help

Kurdish (Northern)

Demografiya Yekitiya
Ewropays, sendikayeke geleld
gelparéz, candi ya ji 2

welatén endam nisan i, i
gori sala 2020 'an nifdsa YE'y8
bi gasi 445 milyon kes e.

7 &

assistants

QAI @ Maps [)Videos [ images [ News

About 96,500 results (0.54 seconds)
Tip: Search for English results only. You can specify your search language in Preferences

Germany / Capital

Berlin

People also search for

ol Ty

Bran.. Germ.. Munich Paris  Frank... Colo.. Poisd...

hitps:/ickb wikipedia.org » wiki > .4 + Translate this page

ESUTES SRS SEA

ki 5445 s ... (Bundiesrepublik Deutschland sl 4) badas
R A S

3T S Y St

A S S s

Information
retrieval

Foedback




Language and Speech Technology: a few tasks

@ Machine translation

= Translate

X Text M Images @ Websites

FRENCH - DETECTED g ENGLISH

"Toute faute qu'on fait est un cachot qu'on s'ouvre."

)

"Any mistake we make is a dungeon we open.’

)
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Language and Speech Technology: a few tasks

@ Machine translation

@ Word-sense disambiguation

Sina Ahmadi (GMU)

'., AL 4
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In spring, the garden is a feast of blossom.

W

Spring (n)

A
FHY

Wiktionary

6 senses 18 senses

Open English WordNet ‘Wiktionary
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Language and Speech Technology: a few tasks

@ Machine translation
@ Word-sense disambiguation

@ Spelling error correction _ o _
e This cake is basicly sugar, butter, and flour. [— basically]

e We went to the store and bought new stove. [— a new stove]

o i'm entirely awake. [— {I, wide}]
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Language and Speech Technology: a few tasks

@ Machine translation

@ Word-sense disambiguation

what languages are spoken in switzerland X & Q
@ Spelling error correction AN D Owws Bews Bvdos wae Setings ool
() Question answering u Switzerland » Official languages
German French
Romansh italian
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Language and Speech Technology: a few tasks

Machine translation
Word-sense disambiguation
Spelling error correction
Question answering

Syntactic parsing

Sina Ahmadi (GMU)

Sentence:
She enjoys playing tennis.

Parse tree:

Baaaq =)

NP VP

PRP VBZ S

She enjoys

playing

NN

tennis

An Overview of Language and Speech Technology for Kurdist

Berkeley Neural Parser




Language and Speech Technology: a few tasks

Machine translation

Word-sense disambiguation

Spelling error correction

Question answering
Syntactic parsing

Text summarization
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Language and Speech Technology: a few tasks

Machine translation

Word-sense disambiguation

»

Spelling error correction Sentiment

Question answering
Syntactic parsing

Text summarization

Sentiment & emotion analysis

Sina Ahmadi (GMU)

© 0

Positive  Negative
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Language and Speech Technology: a few tasks

Machine translation
Word-sense disambiguation
Spelling error correction
Question answering
Syntactic parsing

Text summarization

Sentiment & emotion analysis

And many more...
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Language and Speech Technology: Linguistic Disparity

@ More than 7,000 “languages” are spoken today (Ethnologue, 2023).

by Ethnologue

o nsia

® AFRICA

® PACIFIC

© AMERICAS
EUROPE
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Language and Speech Technology: Linguistic Disparity

High-resource
e Billions of documents online
e Large annotated datasets
4 4« < Large Wikipedia

3 X oo e
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Language and Speech Technology: Linguistic Disparity

High-resource
e Billions of documents online
\ ?»f; . e Large annotated datasets
3 ;? Ro e Large W1k1ped1a

\ Medlum resource >
) o Millions of documents onhne
e Few labeled datasets

e Decent Wikipedia
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Language and Speech Technology: Linguistic Disparity

High-resource

o Billions of documents online

» Large annotated datasets
N ikipedia
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Language and Speech Technology: Linguistic Disparity

Tow-resource

1 except English!
(icrner )
- N .
y & J

Y
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Language and Speech Technology: Linguistic Disparity

Tow-resource

' Alllanguages
17 T AN except English!
| / under-represented |
&
y & J

@ 99% of languages around the globe are low-resourced, including Kurdish!
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Kurdish Language

@ an Indo-European language
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Kurdish Language

@ an Indo-European language
@ spoken by 20-30 million speakers
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Kurdish Language

@ an Indo-European language
@ spoken by 20-30 million speakers
@ spoken in many dialects and subdialects (dialects or languages?)
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Kurdish Language

@ an Indo-European language

@ spoken by 20-30 million speakers
@ spoken in many dialects and subdialects (dialects or languages?)
@ has a longer oral tradition than a written one = lack of data
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Kurdish Language

@ an Indo-European language
@ spoken by 20-30 million speakers
@ spoken in many dialects and subdialects (dialects or languages?)
@ has a longer oral tradition than a written one = lack of data
@ written in many scripts: the Latin-based and Arabic-based ones still widely in use
e e I NDO-EUROPEAN
lﬂ"jz“‘;‘:;nlmkn ““; Nw’ 22
f% I
a2 T M’_n:mng-hn -
Rt L@ 5 J
: : ﬂ; e s.‘imr\ e, 7 [ NORTH |
i uj.é':; E?"{:;i;‘ %'ﬁ Y ﬁm Tgnr:ﬂ i (_;\‘?
S i = (‘J'i"‘"'u 5 WQ"‘\\ [ Median | [ Zaza-Gorani |
LEaANou{S ‘{';e_d_mm,“ a b [
MFUFTEHRANFAN/ v hd IRAN (e i
ISRAEL’;“ \:"_'u:us\ 2 K i Parthian Gorani (hac)
: v/’(( J0RDAN.<*~_  IRAQ b/__’__,- Zazaki (zza)
-‘hﬁ’\ Balochi | [Kurdish (kur) [Shabaki (sdb)
I

) Vonirsz £
}L-",_ ‘\“ = S ‘Shira: ‘\'.j ‘

Y

R
W\ g . [ [ I ]
\ T \ L AR KUWAIT %, \\- o 1 100 200 00 mi ‘ Laki (1k1i) ‘ ‘Southem (Sdh)‘ Central (ckb)| [Northern (kmr)
] ﬂm ‘\ \50 o Sey '"){ﬂs‘ 6" b0 abo ki (Sorani) (Kurmaniji)
\ S N

*

cyclopmdia Britannica, Inc.

Source: https://www.britannica.com/topic/Kurd

Sina Ahmadi (GMU) An Overview of Language and Speech Technology for Kurdist May 25, 2023


https://www.britannica.com/topic/Kurd

Kurdish Language: Issues

@ Too many scripts scatter readers and
creates further challenges in NLP

56 Jasa Gw 55 G335 6o st Gs¥ey Saaped
FR s bgyS

ik oidigg s ol Siagle (B3 sy dituddd
il S ol 5 s ks SIS SIS

Gl sS Lt J il 035l S (8lasts By ey
G ,Sia 5,y il Sisesien o goytd [SGladiigly H30J
S

s KIS & st GLISs, (S ad fagaly o
O350l @38k 5 plusy S

Ji ber barina berfé li bajaré Wan G navceya|
Tetwan a Bedlisé dimenén ciwan derketin|
holé.

Bergiri lem bwareda her le yekemin rojekani
damezrandini komari Turkyawe hate goré.

[xe-7un{]  [re_yps] [IB-TAT]

[1e-q2]

[urer-axo] [uler-Tunf]

Kurdish
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@ Too many scripts scatter readers and
creates further challenges in NLP

@ Written in various orthographies following
different conventions
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Kurdish Language: Issues

@ Too many scripts scatter readers and
creates further challenges in NLP

@ Written in various orthographies following
different conventions

@ Even though, still written unconventionally
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Kurdish Language: Issues

@ Too many scripts scatter readers and
creates further challenges in NLP

@ Written in various orthographies following
different conventions
@ Even though, still written unconventionally

e disala 2020°an | 2020-an | 2020an de
“in the year 2020”
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Kurdish Language: Issues

@ Too many scripts scatter readers and
creates further challenges in NLP

@ Written in various orthographies following
different conventions
@ Even though, still written unconventionally

e disala 2020°an | 2020-an | 2020an de
“in the year 2020”
e héviya, héviya or hévi ya “hope of”?
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Kurdish Language: Issues

@ Too many scripts scatter readers and
creates further challenges in NLP

@ Written in various orthographies following
different conventions
@ Even though, still written unconventionally
e disala 2020°an | 2020-an | 2020an de
“in the year 2020”
e héviya, héviya or hévi ya “hope of”?
@ \YYVEoTVA4, +\YYVFOPVAQ OF
01234567897
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holé.

Bergiri lem bwareda her le yekemin rojekani
damezrandini komari Turkyawe hate goré.
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Kurdish Language: Issues

Too many scripts scatter readers and
creates further challenges in NLP

Written in various orthographies following
different conventions
Even though, still written unconventionally
e disala 2020°an | 2020-an | 2020an de
“in the year 2020”
e héviya, héviya or hévi ya “hope of”?
@ \YYVEoTVA4, +\YYVFOPVAQ OF
01234567897
Kurdish orthographies are phonemic, but
not always:

Sina Ahmadi (GMU)

56 Jasa Gw 55 G335 6o st Gs¥ey Saaped
FR s bgyS

ik oidigg s ol Siagle (B3 sy dituddd
il S ol 5 s ks SIS SIS

Gl sS Lt J il 035l S (8lasts By ey
G ,Sia 5,y il Sisesien o goytd [SGladiigly H30J
S

s KIS & st GLISs, (S ad fagaly o
O350l @38k 5 plusy S

Ji ber barina berfé li bajaré Wan G navceya|
Tetwan a Bedlisé dimenén ciwan derketin|
holé.

Bergiri lem bwareda her le yekemin rojekani
damezrandini komari Turkyawe hate goré.

[xe-7un{]  [re_yps] [IB-TAT]

[1e-q2]

[ureT-ao] [ureT-aus]
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Kurdish Language: Issues

Too many scripts scatter readers and
creates further challenges in NLP

Written in various orthographies following
different conventions
Even though, still written unconventionally
e disala 2020°an | 2020-an | 2020an de
“in the year 2020”
e héviya, héviya or hévi ya “hope of”?
@ \YYVEoTVA4, +\YYVFOPVAQ OF
01234567897
Kurdish orthographies are phonemic, but
not always:
e double-usage characters: ¢ for i/y and ,
for u/w

Sina Ahmadi (GMU)

56 Jasa Gw 55 G335 6o st Gs¥ey Saaped
FR s bgyS

ik oidigg s ol Siagle (B3 sy dituddd
il S ol 5 s ks SIS SIS

ol oS Lol o J il (i, S (piliges Gy les
G ,Sia 5,y il Sisesien o goytd [SGladiigly H30J
S

s KIS & st GLISs, (S ad fagaly o
O350l @38k 5 plusy S

Ji ber barina berfé li bajaré Wan G navceya|
Tetwan a Bedlisé dimenén ciwan derketin|
holé.

Bergiri lem bwareda her le yekemin rojekani
damezrandini komari Turkyawe hate goré.

[xe-7un{]  [re_yps] [IB-TAT]

[1e-q2]

[ureT-ao] [ureT-aus]
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Kurdish Language: Issues

Too many scripts scatter readers and
creates further challenges in NLP

Written in various orthographies following
different conventions
Even though, still written unconventionally
e disala 2020°an | 2020-an | 2020an de
“in the year 2020”
e héviya, héviya or hévi ya “hope of”?
@ \YYEoVAY4, +\YYFOSVAQ Or
01234567897
Kurdish orthographies are phonemic, but
not always:
e double-usage characters: ¢ for i/y and ,
for u/w
e variations like I, Il or t for [¢]

Sina Ahmadi (GMU)

56 Jasa Gw 55 G335 6o st Gs¥ey Saaped
FR s bgyS

ik oidigg s ol Siagle (B3 sy dituddd
il S ol 5 s ks SIS SIS

ol oS Lol o J il (i, S (piliges Gy les
G ,Sia 5,y il Sisesien o goytd [SGladiigly H30J
S

s KIS & st GLISs, (S ad fagaly o
O350l @38k 5 plusy S

Ji ber barina berfé li bajaré Wan G navceya|
Tetwan a Bedlisé dimenén ciwan derketin|
holé.

Bergiri lem bwareda her le yekemin rojekani
damezrandini komari Turkyawe hate goré.

[xe-7un{]  [re_yps] [IB-TAT]

[1e-q2]

[ureT-ao] [ureT-aus]
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Kurdish Language: Issues

Too many scripts scatter readers and
creates further challenges in NLP

Written in various orthographies following
different conventions
Even though, still written unconventionally
e disala 2020°an | 2020-an | 2020an de
“in the year 2020”
e héviya, héviya or hévi ya “hope of”?
@ \YYVEoTVA4, +\YYVFOPVAQ OF
01234567897

Kurdish orthographies are phonemic, but
not always:

e double-usage characters: ¢ for i/y and ,
for u/w
e variations like I, Il or t for [¢]

e vowel i missing in the Arabic-based
Sina Ahmadi (GMU)

56 Jasa Gw 55 G335 6o st Gs¥ey Saaped
FR s bgyS

ik oidigg s ol Siagle (B3 sy dituddd
il S ol 5 s ks SIS SIS

ol oS Lol o J il (i, S (piliges Gy les
G ,Sia 5,y il Sisesien o goytd [SGladiigly H30J
S

s KIS & st GLISs, (S ad fagaly o
O350l @38k 5 plusy S

Ji ber barina berfé li bajaré Wan G navceya|
Tetwan a Bedlisé dimenén ciwan derketin|
holé.

Bergiri lem bwareda her le yekemin rojekani
damezrandini komari Turkyawe hate goré.

[xe-7un{]  [re_yps] [IB-TAT]

[1e-q2]

[ureT-ao] [ureT-aus]
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Kurdish Language: Unconventional Writing

@ Almost 300 writing systems exist (and many adopted ones)
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Kurdish Language: Unconventional Writing

@ Almost 300 writing systems exist (and many adopted ones)
@ Less than 4,000 languages have a written form

NNSD> S o CLSe
@ Yupiik (Ingkiitut)
KV[pV[/l/l M4eCK1Um aA(baBMT R
'O“A(?V)'A') (Cyrillic)
£ (Georgian)
i T Thgghmyena . org gy 7
(Grodl a2k - i g i z
eCWY g et 7 {e E \ % i
1Y madyN i (Chinese) %
NeoTiagty R A Ve o 1t @r>: 3
10 A T AN 5 gl oI gy O @ waiLTArg @wn
AN N o e ™ s Goal ‘E[fi‘j"mo ) coneusn o s
?P82U2e e B e g z,
Latin X (men) S 01 Comen) mm@z g [ [
Cyrilic %3 2 e Ewon e Bore v
b s 5. (Sihala)
(Njuka) Py N
@ Hangeul (featural) vai s 5% ox7 A~ PP
Loty
Arabie Latin alphabet o
)
. Other amads AMHN KL (Balinese)
Devangari avanese) <
Other abugidas

. Greek

@ Other alphabets
@ syiavaries

Chinese logographies
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Kurdish Language: Unconventional Writing

Most countries are X-lingual, but not all officially!

o Tu rkey: Black Sea
— Turkish

Kurmanj Kurmanji
Kurdish
Dimili Kurdish

= Kurdish
Ko

Kurmanji
2. Kurdish
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Kurdish Language: Unconventional Writing

Most countries are X-lingual, but not all officially!

@ Turkey:
— Turkish

@ Syria:
— Arabic

Sina Ahmadi (GMU)

Syria: Linguistic Composition in 2010 (summary)

o s, 7. 03

TURKEY

D

Damascus

JORDAN
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Kurdish Language: Unconventional Writing

Most countries are X-lingual, but not all officially!

@ Turkey:
— Turkish
@ Syria:
— Arabic

@ Iraq:
— Arabic and Kurdish

Sina Ahmadi (GMU)
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Kurdish Language: Unconventional Writing

Most countries are X-lingual, but not all officially!

Linguistic Composition of Iran | inde-European Family. iran

ARMENIA AZERBAIAN
TURK,

@ Turkey:
— Turkish
@ Syria:
— Arabic

@ Iraq:
— Arabic and Kurdish

@ lIran:

= ArGHAN

— Persian
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Kurdish Language: Unconventional Writing

Unconventional writing

Unconventional writing refers to the usage of the script of another language,
presumably that of a dominant language.

@ Unsystematic writing
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Kurdish Language: Unconventional Writing

Unconventional writing

Unconventional writing refers to the usage of the script of another language,
presumably that of a dominant language.

@ Unsystematic writing

@ Not necessarily complying with orthography
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Kurdish Language: Unconventional Writing

Unconventional writing

Unconventional writing refers to the usage of the script of another language,
presumably that of a dominant language.

@ Unsystematic writing
@ Not necessarily complying with orthography

@ Impact of donor language on code switching
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Kurdish Language: Unconventional Writing

Unconventional writing

Unconventional writing refers to the usage of the script of another language,
presumably that of a dominant language.

@ Unsystematic writing
@ Not necessarily complying with orthography

@ Impact of donor language on code switching

@ No specific rule for mapping graphemes-phonemes
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Kurdish Language: Unconventional Writing

Unconventional writing

Unconventional writing refers to the usage of the script of another language,
presumably that of a dominant language.

@ Unsystematic writing
@ Not necessarily complying with orthography

@ Impact of donor language on code switching

@ No specific rule for mapping graphemes-phonemes

A few examples:
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Kurdish Language: Unconventional Writing

Unconventional writing

Unconventional writing refers to the usage of the script of another language,
presumably that of a dominant language.

@ Unsystematic writing
@ Not necessarily complying with orthography

@ Impact of donor language on code switching

@ No specific rule for mapping graphemes-phonemes

A few examples:

@ ana raye7 el gam3a el sa3a 3 el 3asr. (Ararbic in Latin script, aka Arabizi)
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Kurdish Language: Unconventional Writing

Unconventional writing

Unconventional writing refers to the usage of the script of another language,

presumably that of a dominant language.

Unsystematic writing
Not necessarily complying with orthography
Impact of donor language on code switching

No specific rule for mapping graphemes-phonemes

A few examples:

ana raye7 el gam3a el sa3a 3 el 3asr. (Ararbic in Latin script, aka Arabizi)

@ Tora ti na sou po (Greek in Latin, aka Greeklish)
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Kurdish Language: Unconventional Writing

Unconventional writing

Unconventional writing refers to the usage of the script of another language,

presumably that of a dominant language.

Unsystematic writing
Not necessarily complying with orthography
Impact of donor language on code switching

No specific rule for mapping graphemes-phonemes

A few examples:

ana raye7 el gam3a el sa3a 3 el 3asr. (Ararbic in Latin script, aka Arabizi)

@ Tora ti na sou po (Greek in Latin, aka Greeklish)

@ mer6 pr tn mess pr mn anif (French SMS language)
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Kurdish Language: Unconventional Writing

Language Unconventional script

Unconventional writing

Conventional writing

Gilaki
Kashmiri

Kurmanji
Sorani

Sindhi

Persian

Urdu

Arabic

Arabic

Urdu

H Sl SIS gona 5SS 03l oIS S o5 vl @

bl Aﬁﬂﬁ/;/.
> sos 518550 55,4, (gl alias

s Ol Bl By Pla pISL U o

-l S0y oS as 55
15 5385 5,85, Uy el coalia

g3 olusandd 8,3 05 Pl aSey & a0

&"jdbdﬂj/ﬁ‘f}:};;};&/’dfﬁ G AT R PRV PP IR PO PN RUPE K JPS AT

Sina Ahmadi (GMU)
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Kurdish Language: Complex Morphology

@ Kurdish has a synthetic morphology: > 2000 noun forms from a stem!

plansd s,
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Kurdish Language: Complex Morphology

o Kurdish has a synthetic morphology: > 2000 noun forms from a stem!

@ More synthetic than Old English and Yakut and less than Sanskrit
[Ahmadi et al., 2023]

Vietnamese Chinese English ~ Kurmanji Sorani Finnish ~ Sanskrit Greenlandic POS Morpheme per form
pre-stem  post-stem average
l l l l Noun 0 3.63 3.63
Adjective 0 4.30 430
INTR 105 232 1.68
Verd e 165 246 2
Isolating languages Synthetic languages Average 1.35 3.1 2.22

Degree of synthesis in inflectional morphology

of Central Kurdish based on our datasets
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Kurdish Language: Complex Morphology

@ Kurdish has a synthetic morphology: > 2000 noun forms from a stem!

@ More synthetic than Old English and Yakut and less than Sanskrit
[Ahmadi et al., 2023]

@ Complex morphotactics due to split-ergativity

0 girt past stem of GIRTIN (to take, to get)

1 girt | im I got.

2 girt [ im | in I got them.

3 girt [im | in | e I got them to/with.

4 girt [im | in | e ewe I got them to/with again.

5 girt im | in e ewe \ I got them also to/with again.

6 ne im | girt | in | e | ewe 1 did not get them also to/with again.

7 ne im | de | girt |in | e |ewe I was not getting them also to/with again.

8 | da im ‘ ne | de | girt | in | e | ewe I was not taking down them also to/with again.

The placement of the endoclitic =is (in green boxes) and agent marker =im (in blue boxes) with
respect to the base and each other in a verb form. Note that Sorani Kurdish is a null-subject language. m
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Kurdish Language: Underrepresented Varieties

Not too many resources available for Southern Kurdish and Laki:
@ Spoken by >2M in western Iran, border regions of Iraq, and its capital, Baghdad

INDO-EUROPEAN|
WESTERN IRANIAN|

[
[ souTH [ caspiaN NORTH
(ol e ]
Gilaki
? Lurish ‘Mazanderani _ Gorani (hac)
. o R [meleis
Bukllc_m Bakhtiar IW Balochi Kurdish (kur) | [Shabaki (sdb)
| 1
Persian Laki (1ki) | |Southern (gdh)| | Cenmal (cki) | [Northern (kmx)
—— o g ] e
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Kurdish Language: Underrepresented Varieties

Not too many resources available for Southern Kurdish and Laki:
@ Spoken by >2M in western Iran, border regions of Iraq, and its capital, Baghdad
@ The classification of Laki is still debated

INDO-EUROPEAN|
WESTERN IRANIAN|

[
[ souTH [ caspiaN NORTH
(ol e ]
Gilaki
? Lurish ‘Mazanderani _ Gorani (hac)
. o R [meleis
Bukllc_m Bakhtiar IW Balochi Kurdish (kur) | [Shabaki (sdb)
| 1
Persian Laki (1ki) | |Southern (gdh)| | Cenmal (cki) | [Northern (kmx)
—— o g ] e
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Kurdish Language: Underrepresented Varieties

Not too many resources available for Southern Kurdish and Laki:
@ Spoken by >2M in western Iran, border regions of Iraq, and its capital, Baghdad
@ The classification of Laki is still debated
@ Faced various discriminatory language policies leading to pernicious
sociolinguistic effects

INDO-EURDPEAN
WESTERN IRANIAN]
[
SOUTH | CASPIAN NORTH
OMd Persian Dicilami [ Median | | Zaea-Gorani_|
[ ! Gilaki
Middle Persian Lurish | [ Mazanderani | | Parhian | Gorani (hac)
| | Zazaki (zza)
| Bukhori | Bakhtiar [ Tabysh | Balochi |Ku:d.ish(kur) Shabaki {=db)
Doari Kumzari | [
Persian Laki (1ki) | |Southem (sdh)| | Central (ck) | [Nonhem (kmr) IRAQ
T T | {‘:‘ G‘ (Seeraniy (Kurmanji)
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Kurdish Language: Underrepresented Varieties

Not too many resources available for Southern Kurdish and Laki:
@ Spoken by >2M in western Iran, border regions of Iraq, and its capital, Baghdad
@ The classification of Laki is still debated
@ Faced various discriminatory language policies leading to pernicious
sociolinguistic effects
@ Lack of children proficiency in Southern Kurdish and limited usage of the
language in writing

INDO-EURDPEAN
WESTERN IRANIAN]
[
SOUTH [ casPIAN NORTH
P
WM‘T‘ Deilami | Median | | Zasa-Gorani_|
[ ! Gilaki
Middle Persian Lurish [ Mazanderani | | Parhian | Gorani (hac)
N ————
[ Bukhori Bakhtiar 'W Balochi | [Kurdish (kcur) | [Shabaki (=d)
Doari Kumzari [
Persian Laki (1ki) | [Sowthemn (=dh)| | Central (ckb) | [Nerthern (kmr) IRAQ
™ T | {‘:‘ G (Serraniy (Kurmangi)
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Kurdish Language: Underrepresented Varieties

Not too many resources available for Southern Kurdish and Laki:

@ Spoken by >2M in western Iran, border regions of Iraq, and its capital, Baghdad

@ The classification of Laki is still debated

@ Faced various discriminatory language policies leading to pernicious

sociolinguistic effects

@ Lack of children proficiency in Southern Kurdish and limited usage of the

language in writing
@ Few available digital resources available [Ahmadi et al., 2019]

@ Northern Kurdish

@ Ceniral Kurdish 11.4%

Southern Kurdish

Zazaki 13.6%

® Goni Varieties

Percentage of the existing
lexicographical resources for

Kurdish
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Kurdish Language Processing: Scientific Contributions

Less than 100 publications address a task in Kurdish language technology.

@ the earliest works in the field of KLP date back to 2009
except a work in 1995 [Baban and Husein, 1995] — Why such an interval?!)

@ thus far, a total number of 87 publications are published in a field directly related
to KLP, including non-peer-reviewed ones

@ all varieties have not equally received attention

Open-source
Does the paper provide the discussed resource or tool under an open-source license?
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Kurdish Language Processing: Scientific Contributions

| | | |
‘ [0 total [l D open-source ‘ -
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Number of scientific publications directly related to KLP per year and field

@ Roughly a third provide their resources or tools under an open-source license

e
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Kurdish Language Processing: Scientific Contributions

| | | |
‘ [0 total [l D open-source ‘ -

10 h

50 -

Mwo 0 hE LEEONN
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Number of publications

Number of scientific publications directly related to KLP per year and field

@ Roughly a third provide their resources or tools under an open-source license
@ Central Kurdish makes up a predominant proportion of almost 90% of publicam
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Kurdish Language Processing: Scientific Contributions

| | | |
‘ [0 total [l D open-source ‘ -

10 h

50 -

Mwo 0 hE LEEONN

T T T T T T T T T T T T T T
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Number of publications

Number of scientific publications directly related to KLP per year and field

@ Roughly a third provide their resources or tools under an open-source license
@ Central Kurdish makes up a predominant proportion of almost 90% of publicam
@ Only one publication addresses the processing of Southern Kurdish, Laki or Zazaki
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Kurdish Language Processing: Scientific Contributions

A range of topics have

Information retrieval and text mining
bee n ad d resse d : Lexical resources

Dialectology
Machine Translation

Sign language recognition

Speech recognition s .
Optical character recognition

Morphological and syntactic analysis
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https://github.com/sinaahmadi/awesome-kurdish

Kurdish Language Processing: Scientific Con

A range of topics have
been addressed:

@ Creation of lexical
resources and corpora
[Ahmadi et al., 2023]

Language 639-3  Wikipedia Common Scripts Corpora
Northern Kurdish kmr ku Latin, Central Kurdish (Esmaili and Salavati, 2013; Ataman,
(Kurmanji) 2018; Matras, 2019)
Central Kurdish ckb ckb Central Kurdish, Latin (Esmaili et al., 2013; Abdulrahman
(Sorani) etal., 2019; Veisi et al., 2020; Ahmadi
et al., 2020; Matras, 2019)
Southern Kurdish sdh - Central Kurdish, Persian (Fattah, 2000)
Gorani hac - Central Kurdish (Ahmadi, 2020a)
Zazaki zza diq Latin (Ahmadi, 2020a)

Sina Ahmadi (GMU)
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Kurdish Language Processing: Scientific Contributions

A range of topics have

been addressed: @

T —
@ Creation of lexical o\figi:\lj\r
resources and corpora

[Ahmadi et al., 2023]

@ Morphological and
syntactic analysis
[Ahmadi, 2020c¢]

SL

:DEFINITE

7 A finite-state transducer for generating nouns
in Central Kurdish
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Kurdish Language Processing:

A range of topics have
been addressed:

@ Creation of lexical
resources and corpora
[Ahmadi et al., 2023]

@ Morphological and
syntactic analysis
[Ahmadi, 2020c¢]

@ Sentiment analysis
[Hameed et al., 2023]

Scientific Contributions

Reference  Prediction

Tweet

Negative Negative

Neutral Negative

Neutral Positive

Negative Negative

g 5t 042 (it Dt 9 REES G 06 g s Wi i 5
Oh, how ugly, useless and fool (is) a spoiled and bad-mannered kid.
PP WD b 0058 s pillsse Jo ¢ @ 5 ¢ ok
Those were the days & How big our childhood dreams were (& &) ¢ €@ ¢
G Dt 5 Gt (U Lin 34 (056 (gl ails B 5 oy Ll idee
Real love is like prayer. You should not get distracted when doing it.
Sl u—:l‘* 0058 s5ks (5355 &

The big lies of big men (people) are called politics
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Kurdish Language Processing: Scientific Contributions

A range of topics have
been addressed:

@ Creation of lexical
resources and corpora
[Ahmadi et al., 2023]

@ Morphological and
syntactic analysis
[Ahmadi, 2020c¢]

@ Sentiment analysis
[Hameed et al., 2023]

@ Language identification
[Ahmadi et al., 2023]

Sina Ahmadi (GMU)

# Southern Kurdish
>>> model.predict ("s uliagss < 2985 outa! 1)

(('__label__sdh',), array([1.00003743]1))

# Gorani
>>> model.predict (Mg stuw sy § Lo G5i,e 5 e, Gulials™)
(('_label__hac',), array([0.99998134]1))

# Kurmanji
>>> model.predict ("aslawi 36 a3% ,&a")
(('_label__ku',), array([0.93445575]))

# Zazaki

>>> model.predict("Seba naye zi gani ma rayir G metodané xo xurtér bikeré.")

(('__label__zza',), array([1.00003004]))
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Kurdish Language Processing: Scientific Contributions

A range of topics have
been addressed:

@ Creation of lexical
resources and corpora
[Ahmadi et al., 2023]

@ Morphological and
syntactic analysis
[Ahmadi, 2020c]

@ Sentiment analysis
[Hameed et al., 2023]

@ Language identification
[Ahmadi et al., 2023]

@ And many more = https://github.com/sinaahmadi/awesome-kurdish

Sina Ahmadi (GMU)

) Information retrieval and text mining
Lexical resources

Dialectology
Machine Translation

. Sign language recognition

Speech recognition o .
Optical character recognition

Other
Morphological and syntactic analysis

e
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Kurdish Language Processing: What is wrong?

Number of publications
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Kurdish Language Processing: What is wrong?

@ Many projects overlap significantly, yet
none of them provide a solution under any
open-source license

e Stemming is addressed at least six times
[Jaff, 2014, Salavati and Ahmadi, 2018,
Mustafa and Rashid, 2018,
Saeed et al., 2018, Hawezi et al., 2019,
Ahmadi, 2020e]
@ Some are hardly integrable or inter-operable
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Kurdish Language Processing: What is wrong?

@ Many projects overlap significantly, yet
none of them provide a solution under any
open-source license

_ =

e Stemming is addressed at least six times
[Jaff, 2014, Salavati and Ahmadi, 2018,
Mustafa and Rashid, 2018,
Saeed et al., 2018, Hawezi et al., 2019,
Ahmadi, 2020e]

@ Some are hardly integrable or inter-operable

o A large-scale morphological lexicon and a part-of-speech tagger for Kurdish within

the Alexina framework [Walther and Sagot, 2010]

e
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Kurdish Language Processing: What is wrong?

@ Many projects overlap significantly, yet
none of them provide a solution under any
open-source license

_ =

e Stemming is addressed at least six times
[Jaff, 2014, Salavati and Ahmadi, 2018,
Mustafa and Rashid, 2018,
Saeed et al., 2018, Hawezi et al., 2019,
Ahmadi, 2020e]
@ Some are hardly integrable or inter-operable
o A large-scale morphological lexicon and a part-of-speech tagger for Kurdish within
the Alexina framework [Walther and Sagot, 2010]
@ Released in an unorganized manner for individual tasks

e

Sina Ahmadi (GMU) An Overview of Language and Speech Technology for Kurdist May 25, 2023



Kurdish Language Processing: What is wrong?

@ Many projects overlap significantly, yet
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@ Many projects overlap significantly, yet
none of them provide a solution under any
open-source license
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e Stemming is addressed at least six times
[Jaff, 2014, Salavati and Ahmadi, 2018,
Mustafa and Rashid, 2018,

Saeed et al., 2018, Hawezi et al., 2019,
Ahmadi, 2020e]
Some are hardly integrable or inter-operable
o A large-scale morphological lexicon and a part-of-speech tagger for Kurdish within
the Alexina framework [Walther and Sagot, 2010]
Released in an unorganized manner for individual tasks
e Example: a transliteration tool for Kurdish [Ahmadi, 2019a]

Under-represented variants

°

@ A lack of involvement of the Kurdish linguists

@ No funded project m
@ Kurdish is still a less-resourced language
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Kurdish Language Processing: a few projects

e Wikiferheng: https://ku.wiktionary.org
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Kurdish Language Processing: a few projects

Wikiferheng: https://ku.wiktionary.org

Wikipediyaya kurdi: https://ku.wikipedia.org

VejinLex: https://lex.vejin.net/en

Importance of Kurdish for the Tech Giants

e Google: https://translate.google.com
e Microsoft: https://www.bing.com/translator

o Meta:

https://ai.facebook.com/research/no-language-left-behind

Kurdish Computational Linguistics Course:
https://sinaahmadi.github.io/KurdishCL

Sina Ahmadi (GMU)
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KLP: Kurdish Language Processing Toolkit

a basic but extendable language processing toolkit
an effort to standardize Kurdish language with all its dialects and scripts

inspired by the functionality of relevant NLP toolkits, e.g. NLTK and spaCy

no external NLP libra?/ is used in this toolkit
composed of core modules for Sorani and

Kurmanji for the following tasks:

°
°
@ implemented in Python
°
°
°

e text preprocessing

stemming

lemmatization

spelling error detection and correction
transliteration

morphological analyzer and generator
tokenization

e it is open-source!
— https://github.com/sinaahmadi/klpt
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KLP: Which tasks to be addressed next?

Tools Resources Applications

part-of-speech annotated lexical

tagging databases machine translation

electronic multilingual

chunking lexicons sentiment analysis
syntactic analysis syntactic treebanks natural language
generation
named-entity semantically
recognition annotated corpora text summarization

multilingual aligned
semantic parsing corpora dialogue system

word-sense multidialect WordNet automated speech
disambuation recognition
semantic resources,

co-reference particularly Framenet information retrieval
resolution and Verbnet

hate speech and fake
topic segmentation speech corpus news detection
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Conclusion

@ Lessons learned:

release your project under an open source license — essential to ensure gradual
but efficient progress in resource and technology development for a less-resourced
language

community-driven initiatives — bring together users, developers, researchers,
language activists and policy makers

raise awareness by promoting good practices in content creation on the Web,
particularly collaboratively-curated resources such as Wiktionary' and Wikipedia®
every single user is a contributor too

time to reconcile linguistics with computational methods for Kurdish

@ Future directions:

promote and extend technology for KLP
create a community of developers and linguists for KLP

train future professors and researchers in the field = needs $$$ m
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And, the takeaway point is ...

“An endangered language will progress if its speakers can make use
of electronic technology.”
— David Crystal (Language death, p.13)
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Recommended readings

@ Linguistics
e Routledge book series on linguistics (link)
@ Computational Linguistics
e Speech and Language Processing (link)
e The Handbook of CL & NLP (link)
@ Kurdish Linguistics
e Sorani & Kurmanji reference grammars (W. M. Thackston)
(link)
e Kurdish dialect studies (Mackenzie, D. N.) (link)
@ Programming in Python
e https://www.learnpython.org
e Natural Language Processing with Python (link)
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https://www.amazon.com/Handbook-Computational-Linguistics-Language-Processing/dp/1118347188
https://web.archive.org/web/20170522042119/http://www.fas.harvard.edu/~iranian/
https://archive.org/details/in.gov.ignca.18774/page/n19/mode/2up
https://www.learnpython.org
https://www.nltk.org/book/

Spas!

https://github.com/sinaahmadi/klpt

/A KLPT
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