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Turkish WordNet

) ' + Syntactic and structural quality was measured
An Overview of Resources Available for

Turkish Natural Language Processing + Coverage was measured using two sources
. . ‘ + George Orwell's 1984 novel & a general-purpose corpus
Applications - Coverage of words was found to be 87%
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Bogdazici University
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Outline Turkish WordNet

v Turkish WordNet

v METU Turkish Corpus + Basic statistics (March 2004)

v Turkish Treebank

. Boun Resources | Frequency |

+ Kemik Group (YTU) Synsets 11,628

v ITU Turkish NLP Pipeline Synset members 16,095

v Turkish Labeled Text Corpus Average synset size 1.38

v TS Corpus Unlexicalized concepts 987
Definitions 4913

v Other Resources

+ Conclusions

v Paper List
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Turkish WordNet Turkish WordNet

v Part of BalkaNet project v Parts of speech

+ WordNets in Central and Eastern European languages

[ | Frequency | Percentage

v Linked to Princeton WordNet and Euro WordNet Nouns 8,691 747 %
Verbs 2,556 220%
v Methodology Adjectives 381 33%

+ Base concepts of Euro WordNet translated

+ Synonyms, antonyms and hyponyms extracted automatically
from monolingual Turkish dictionary

+ Base concept set enlarged

Tuskic Computstional Linguistcs - TurCLing Tutkic Computational Linguisscs - TurCLing
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Turkish WordNet

v Semantic relations

[ | Frequency |
Hypemym 1,251
Holo_member 6
Holo_part 1423
Holo_porson 176
Causes 100
Be_in_state 817
Near-antonym 1,400
Subevent 127
Also_see k4
Verd_goup 896
Cawgory_domain 384
Total 17,850
Tuskic Compuitional Linguisics - TurCLing
Aped 4, 216 06

| Turkish WordNet

<SYNSET>

<ID>ENG20-02768681-n</ID>

<POS>n</POS>
<SYNONYM><LITERAL>kitap<SENSE>1</SENSE></LITERAL></SYNONYM>
<ILR>ENG20-03856368-n<TYPE>hypemym</TYPE></ILR>

<DEF>Ciltli veya ciltsiz olarak bir araya getiriimig, basil veya yazili kagit yapraklann
bitund.</DEF>

<BCS>1</BCS>
</SYNSET>

ENG20-03856368-n :
<LITERAL>0rin<SENSE>3</SENSE></LITERAL>

Tutkc Computtonal Lingusscs - TurCLang
Aped 4, 216 2016

| Turkish WordNet

<SYNSET>

<ID>ENG20-09970518-n</ID>

<POS>n</POS>

<SYNONYM><LITERAL>bdrenci<SENSE>2</SENSE></LITERAL>
<LITERAL>talebe<SENSE>1 </SENSE></LITERAL></SYNONYM>

<ILR>ENG20-09415396-n<TYPE>hypemym</TYPE></ILR>

<ILR>ENG20-13057333-n<TYPE>holo_member<TYPE></ILR>

<DEF>Ogrenim gérmek amaciyla herhangi bir 6gretim kurumunda okuyan kimse</DEF >

<BCS>1</BCS>

</SYNSET>

Tuskic Computitional Linguistcs - TurCLing
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Turkish WordNet

<SYNSET><ID~EN G20-02687362-
n<D><POS>N<POS><SYNONYM><LITERAL> bant<SENSE>1 </SENSE><AITERAL><LITERAL>§ert<SENSE> 2<SENSE></
UTERAL></SYNON YM>< LR>ENG20-04172147-n<TYPE>hypemym</TYPE> <ILR><BCS>2BCS><SYNSET>

<SYNSET><ID>EN G20-02728608-
NYD><POS>NYPOS> <SYNONYM><LITERAL> ban t<SENSE>2 YSENSE>< LITERAL></SYNONYM><LR> ENG20- 13089369-

mmwmrwm ensiz, yass! baj <OEF><STAMP>ozlemc
200005/ 23</8T, 8§>34/BCS><SYNSET>

<SYNSET><ID>ENG20-02873277-
|Wmmmm
NONYM><DEF>a

contans EF><POS>n<POS><ILR>ENG20-0358739-
mmmm )_pant</TYPE></LR> <STAMP> orhanb
>

<SYNSET><ID>ENG20-03568738-
N<D><POS>n</POS> <SYNONYM><LITERAL> ban t<SENSE >4/ SENSE>< LITERAL></SYNON YM><LR> ENG20-03604997-
N<TYPE>hypemym </ TYPE></ILR><STAMP>ozlemc 2003/0523/STAMP> <BCS>3<BCS> “SYNSET>

<SYNSET><ID>EN G20-05878892-
n<D><POS>N<POS><SYNONYM><LITERAL> bant<SENSE>S<SENSE><LITERAL></SYNONYM><LR>ENG20-07888704-
N<TYPE>hypermym <TYPE></ILR><STAMP>ozlemc 2003/0523 < STAMP> <BCS>3<BCS> “SYNSET>

<BYNSET><ID>EN G20-05879002-

<SYNONYM><LITERAL> ban t<SENSE>6 </ SENSE>< LITERAL><LITERAL>fmkans
bandi<SENSE> 1 “SENSE><LITERAL><SYNONYM><ILR>EN G20-05878892-
N<TYPE>hypormym </ TYPE></ILR ><ILR >ENG20-05894604-
n<TYPE>category_domain<TYPE><ALR><BCS>2<BCS><SYNSET>

Tutkic Computitional Linguisscs - TurCLing
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' METU Tutkish Corpus

v Post-1990 written Turkish sampled from various genres

v 2M words
v 291 sources
+ 520 samples

+ Balances among authors and genres
v 14 genres

v Annotated wrt TEI (Text Encoding Initiative) guidelines
and XCES (XML-based Corpus Encoding Standard)

Tutkse Computatonal Linguisscs - TurCLing
Aped 4, 016 016 1

' METU Turkish Corpus

<cesHeader>

<NeDesc>

<fthe Stmt>

<h #9e>000 17 113</h title>

<AtleStmt>

<extent>

<word Count>2008 <wordCount>
<byeCount> 17929 <byteCount>
</extent><sourceDesc>

<bdiStruct>

<analytc

<h§%e>Anadoks Da kar n n 'Bitki Ave s " Prof. Dr. Turhan BAYTOP<h ftie>
<hauthor>Naldn MAHSEREC </h.author>
<fanahtic>

<imprint>

<pubDate>Mart 2000</pubDate>
<pubPlace> stanbul<pubPlace>
<Amprint>

<idno>1301 - 67 17</dno>
<bRiStruct>

<MsourceD esc<profieDesc

Tuskic Computational Linguistcs - TurCLing
Aped 4, 2% 06 12



' METU Turkish Corpus

<change>
geDate>12.10.
<respname>Sedef<fesprame>
<h item>The header part was changed </h tem>
<khange>
<kevisionDesc>
<casHeader>
<>

<body>
<p>Oktay biraz dnce, <g>Hadi biz de Sitem'in yan na gidelim, </g> demi §. Sitem'in, kuca nda Tomurcuk Beyle Y lanl
ncirlerden yana gitti inl 0 da g&rmU 1 glinkd. Ben omuz silkmeikie yetindim, Oktay da Ostelemedi. Siem kimizin
yizine kar da gorinmez kap lar kapam t . Benim de elinden kay p gidivermemden korkan Oktay beni
<hi>oyalamak</hi> ign gecen yaz Giray A abeysiyle Kirazl Yaylaya yap! kiar bir geantiyl anlatmaya ba lad </p><p>0
@0n ve sonras nda olanlar elbet sana da anlatm lard r, Dalya. Gene de o karga a, 0 a k i k, 0 panik, 0 kafa
karma as ya anmadan bilnemez.. </p>

<body>

<Aext>

Tuskic Computtional Linguisscs - TurCLang
Aped 4, D16 2016

‘ Turkish Treebank

v Subcorpus of METU Turkish Corpus

+ 10,000 sentences with morphological and syntactic
annotations

v Syntactic relations:

Sentence Subject

Object Mod fhier

Mo ifier Determiner
Focus-Particle Question-Particle
Vocative Classifer

Datve Adunct | Ablative Adjunct
Locative Adjunct | Instrum Adunct
Coordination Relatvzer

Aped 4, 216

{ Turkish Treebank

This  schoolat+that-s  student-s-' most nteligence*with+of  there sund+ing ke pritis
The most intelligent of the students in this school is the lutle girl sanding there.

TalieG el Ui WA
Aped 4, 216 0
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Turkish Treebank

<Set seniences="1">
<8 No="1">
<WIX="1" LEM=" MORPH=" " IG="{(1 "ly+Ad")]" REL="12,1 {SENTENCE)]'slyi<W>
AWV IX='Z LEM=" MORPH#" " IG="{(1 " +Punc")]" REL="17,1,(COORDINATION)|"> <W>
<WIX="3" LEM="" MORPH="" 1G="((1,"git+Verb+Pos+Hmp+A2p[")]" REL="T7,1,(MODIFIER)|">gidin<W>
“WIX4" LEM="" MORPH=" " IG="{(1 "de+Cony")]"' REL*"[3 1 (RELATIVRER)>de<W>
<WIX="5" LEM="" MORPH=""1G="](1 "iskele+Noun+A3sg+Pnon+Acc")]" REL="[7,1,(OBJECT) >iskeleyi</W>
“WIX='8" LEM=" MORPH=" " IG="{(1,"bir +De')]" REL="(7,1,(DE TERMINE R)I">bir</W>
AW IX=T" LEM=" MORPH=" " IG="](1 "yika+Verb+Pos+Imp+A2pl")]" REL="[8,1,(SENTENCE ) >ykayn<W>
<WIX="8" LEM=" MORPH=" " IG="{(1," +Punc)]" REL=T10,1 (COORDINATION)]'> <>
<WIX="T" LEM="" MORPH="" IG="((1 "sonra+Adv")]" REL="110,1,(MODIFIER)]">sora <W>
<WIX="10" LEM="" MORPH="" 1G="}1, "dinlen+Verb+Pos+Aar+A2pl")]" REL=T11 1 (SENTENCE)]'>dinl enirsinz<W>
AW IX="11" LEM="" MORPH=" " 1G="1,", +Punc’)]' REL=112,1,(OBJECT)]'> <W>
AW IX=12" LEM="" MORPH="" IG="] 1, 'de+Verb+Pos+Past+A3sg"]" REL="[13 1 (SENTENCE)J">dedi</W>
AW X113 LEM="* MORPH=" * IG="1," +Punc’)]' REL=Y,( )]> <M
<$>
</Set>

Tutkic Computitional Linguisscs - TurCLing
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Turkish Treebank
v Annotation tool
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Turkish Treebank

v Annotation tool
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Boun Resources

v Developed at Bogazigi University

v Resources:
+ Stochastic morphological parser
< Morphological disambiguator
+ Web corpus

Tuskic Computtional Lingusscs - TurCLang
Aped 4, 216 2016

Boun Resources

v Morphological parser
+ Lexicon: Stores the root words and some morphological features

< Morphotactics: (Morphosyntax) is the word grammar for the
ordering of morphemes

< Morphophonemics: Phonological rules describing morphological
alternations

v Stochastized using the morphological disambiguator and
web corpus

Tuskic Computtional Lingusscs - TurCLing
Aped 4, 016 06

Boun Resources

v Lexicon and morphotactics
< Implemented as a single finite-state transducer
+ An example for Turkish nominal inflection:

+ Output side is input to two-level rules transducer
+ Special symbols are used for phonological alternations

+ Compose lexicon/morphotactics transducer with the
morphophonemics transducer

Tuskic Computional Linguistics - TurCLing
06
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Boun Resources

v Lexicon and morphotactics
Based on PC-KIMMO implementation (K. Oflazer)
Morphological features from Xerox implementation

v

v

55K root word lexicon
33 two-level rules hand-compiled to FSTs

v

Improved morphotactics

11,000 words/sec

Aped 4 2016

Tutksc Computstional Linguisscs - TurCLing
me

Boun Resources

+ Lexicon and morphotactics

An example output for the word alin:

LR S

Aprd 4, 2016

alin [Verb+[Pos+{Imp]+{A2sg]

alin [Noun]+A3sg}+[Pnon]

alin [Noun]+{A3sg}+[Pnon-Verb+Pres +A3sg]

al [Noun]+[A3sgl+Hn[P2sg)

al [Noun]+[A3sg}+Hn[P2sg}[Verb+Pres+A3sg]

al [Noun]+[A3sg}+[Pnon}+NHn[Gen]

al [Noun]+[A3sg}+[Pnon}+NHn{Gen]-{Verb+Pres+A3sg]
al [Verb}+[Pos]+{imp]+YHn[A2pl]

al [Verb}-Hn[Verb+Pass|+[Pos}+(Imp]+{A2sg]

al [Adj]{Noun}+[A3sg]+Hn[P2sg]

Turksc Computatonal Linguisscs - TurCLing
06

Boun Resources

+ Morphological disambiguator

- Based on averaged perceptron algorithm

v

S Y

ahin[Verb]+[Pos]+{Imp]+[A2sg]
alin[Noun]+[A3sg}+[Pnon]
alin[Noun]+[A3sg}+[Pnon]{Verb+Pres+A3sg]
al[Noun}+[A3sg]+Hn[P2sg]
al[Noun}+[A3sg]+Hn[P2sg]{ Verb+Pres+A3sg]
al[Noun}+[A3sg]+{Pnon]+NHn[Gen]
al[Noun}+[A3sg]+{Pnon]+NHn[Gen]-{Verb+Pres+A3sg]
al[Verb]+{Pos]+[Imp}+ YHn[A2p])
al[Verb]-Hn[Verb+Pass]+{Pos]+{Imp]+[A2sg]
al[Adj}-[Noun]+{A3sg]+Hn[P2sg]

97.8% success rate

Aped 4, 2016
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Boun Resources

v Morphological disambiguator

Morphologcal parse ¥gram et

Morphological parse bgram @448 @)L

Morphological parse unigram @y

Morpheme tag with previous tag 5 tam

Morpheme tag with second 1o previous tag  (6) ,, m,

Root trigram Mrarus

Root bigram @ ran&@) .5

Root unigram (10)5

Morpheme tag trigram ) mym,m

Morpheme tag bigram (12)m; m& (13 m,m

Morpheme tag unigram (14) m

Indivwdual morpheme tags (18)m forj=1, ... n

Individual morpheme tags with position (18)jm forj=1,...n

Number of morpheme tags 7)n

Tushic Computtional Lingusscs - TurCLang

Aped 4, 216 016

Boun Resources

Web Corpus

v Formed of two subcorpora:

+ NewsCor: Milliyet, Ntvmsnbc, Radikal

+ GenCor: General sampling of web pages
v About 500M tokens

v Cleaned using morphological parser and heuristics
v Converted to XCES XML format

+ <p><s><q>Cthulhunun Cagnsi</q> ve ardindan <g>Deliligin
Daglarinda</q> adh eserleri Tirkgeye ¢evrilen Howard Phillips
Lovecraft korku ve gerilim ustasi bir yazar.</s></p>

Tutkc Computtonal Lingusscs - TurCLang
Aped 4, 216 2016

Boun Resources

Web Corpus

Corpus Words Tokens Types Tokens Types
parsed (%) parsed (%)
Milliyet 50M 68M 11M 9.7 635
Ntvmsbne  75M 86M 12mM 964 558
Radikal 50M 58M 1.0M 97.0 657
NewsCor  184M 212m 22M 967 522
GenCor 239M 279M oM 846 395
BounCor  423M 491M 41M 955 384
Tuskic Computitional Linguistcs - TurCLing
Aped 4, 216 200

n
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Boun Resources

Web Corpus
Coverage statistics
Vocabulary size Coverage %
1K 50.5
5K 67.0
10K 73.0
20K 815
50K 89.0
100K 932
200K 947
400K 96.2
™ 985
aM 99.2
am 1000
Turkic Computitional Linguistcs - TurCLing
Aped 4, 216 06 28

Boun Resources

Web Corpus
Type statistics

4000000 5 Typmem tNewsCoh
O Types Parsed (NewsCor)
:vw-((b-cm
Types Parsed (GenCon)
3,000,000
@ Types (BOUN Compus)
B Types Parsed (SOUN Corpus

o
1 30 80 90 120 150 180 290 240 270 300 330 0 W0 420 450 40
Corpus Sure (Mikory

Aprd 4, 2006 29

Boun Resources

Web Corpus
Stem and lexical ending statistics

60.000
O Stams Parsed BOUN Corpus)

D Endings Parsed (BOUN Corpusi
50 000

o
1 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 420
Corus Sze (Milhon)

Tutkic Computitional Linguiscs - TurCLing
216
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 Kemik Group (YTU)  Kemik Group (YTU)
Dataset: 2000 parsed Turkish sentences

v Datasets
—— — o == v Manually tagged with syntactic labels
Eorarsed [ Label | Explanation |
"'""'""“""""'" o osame :01M Zaman  Zaman Tomieci (Time Complement)
zo-uwu- 2ombonTeeloe  S4OMB ot Dolayh Tomieg (Indrect Object)
(T st used Werds in Tuksh Chldren Lterature 1200kms. a0 o1me lle Birlitelik (With)
S 2 oo Tunn Twees amivonTwsstiwr 918 ;.. ;::’("'“"”
ZTT aax Tukish news wxs i 13 casses binhabery  42M8 Nesl  New!(How)
1000 Twoots oy Tweos forsendmentanalyss 3 aoootwests o 16M8 Bsiz Belirtisiz Nesne (Indefinite Object)
TN 2500 Counvs #om 50 dferent Comnists  2500kceevazalir SMB Bi Beliti Nesne (Definite Object)
: o Noktalama Isareti (Punctuation)
e T —— e

Kadar Kadar (Until)

Tuskic Computtional Linguisscs - TurCLang Tutkic Computitional Linguisscs - TurCLing
Aped 4, 216 0 n Aprd 4, 2016 me

| Kemik Group (YTU) | Kemik Group (YTU)

Dataset: 2000 parsed Turkish sentences

T ¢ Example sentence:
me inraw and whhalzp  07MB Aksam Zaman

m«um negative and neutral movie reviews, in raw and arff - 2002M8 cay DT
Mmoumtmntumnua 8 32m8 bahgesinde DT
TN 1150 Tutish nows texts in 5 casses, inawandad fomats.  11Snstecs 37 MB arkadasiyla lle
articles fom 18 different Turkish authors, mawandad o o ssug bulugacak Y
mmmmncmnmum-mun 27 15M8 . o)
ul 7 different ets, in raw and arff formats. 1408k 2 04MB

m.o-mmn“mmm—umm S0koseyazisi Zp 07 MB

Turkic Computtional Linguistcs - TurCLing Turkic Computitional Linguistics - TurCLing
Aged 4 216 016 2 Aped 4, 2016 016

'Kemik Group (YTU) 'Kemik Group (YTU)
Dataset: 2000 parsed Turkish sentences

+ Example sentence (with morphological labels):

Aksam 000...000 Zaman

mu:udm 10535 words. say 010...000 oT
bahgesinde  010...000 DT

LN 2750 Tuki trm n 27 tom groups. arkadaglyla  010...000  lle

m:'::::':r —— bulugacak 100..000 Y

S e | w0

e T

mﬂ““'“

abase TDK and Vik dictonares.
U 4,016 06 n M{D“ 0me

73



 Kemik Group (YTU)
Dataset: 2000 parsed Turkish sentences

v 113 morphological labels

FIL_KOKIS|

NOIE KOKFIIL_DONUSUM_ENBAGLAC_KOKISM_DONUS BIRLKTEL
:;;::_ M'-"ﬁ“wm AR R

VO'( Siz1
Thﬁm CEFIL

w;
ORU. ms’u BUL m"‘ea "w
o T

Mux om JER E
1ZF| eaa&éhn “t nnl. sot N %a o
P&J llﬂlﬁ Rm 3 KISI_BEN_| ¥ KISI_SEN_SINFII
;-s.%-%«?—a@,j:;@* S ety
naz‘gwm%@mﬁaﬁ%za&m* e
mkm'_ A&Mé‘mx_ mu}ﬁ v 25'
Ao 4 216 B e »

' Kemik Group (YTU)

Dataset: 2M Turkish tweets
< In the form: date — user - tweet
+ Collected during July-August 2012 period

Dataset: 2500 Columns
+ 50 columnists
+ 50 texts for each
+ Collected during 2012-2013 period

Dataset: Word meanings
+ An online dictionary containing 10.5K words and their meanings

Tutkc Computtonal Lingusscs - TurCLang
Aped 4, 216 06 38

 Kemik Group (YTU)
Dataset: Term Groups

+ 27 disciplines
+ 2750 terms grouped wrt discipline
Class Frequency Class Frequency Class Frequency
100 matematik din 156
ramer 45 astronomi 76 denizcik 35
Foe | fzk 0 | copmta | s
ticaret 68 ylyecek 123 botanik 88
140 evesyas| 78 biyolofi B
126 hukuk 84 bilisim 0 |
[jiﬂ 65 felsefe 154 askerik 27 |
i 81 ekonomi 62
P I
kimya 132 edebiyat 69
Aped 4, 216 200 »
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Kemik Group (YTU)

v Dataset: Turkish Syllable Statistics
+ Collected from 24M words
~ 2500 syllables obtained
< Noise reduction using a threshold

Tutkic Computitional Linguisscs - TurCLing
Aprd 4, 216 2016 “©

Kemik Group (YTU)

+ Software and Tools

mmmmumm
AT e e o e

Author Recognition is done using Artificial Neural
L Neworks Also, br e n Wek ARFF fomatfless 541 featn
created.
mmmnummmmmmmnm 246 M8
(updating)

text2adhv3 zp ame

598 M8

m»-nmnmm haberci 20 15M8

dmummmnm indadEaze  4M8
A

mum-nwunnm teatiie 0.

Tutlee Computatonal Linguisscs - TurCLing
Aprd 4, 216 2016 41

' Kemik Group (YTU)

+ Software and Tools

e e ————
T T —

mnmmwuﬂﬂb mm_mmn.“..
mnmonu.mmuml-m o
UL T DA program that
ST in Turkish hemi web collections. imamameze  40M8
Gram and Syllable program that calculates N-gram and syllable statistics
h&mmdmaaw” “m-""‘m

PO ot v et iy e
b program that extracts features from an input dataset of
o e e

Author Detection program which utiizes Artficial i A TRV
‘At Calony Optimizaton Methods

Immune System and

Tudic C sonal Linguisscs - TarCLis
Aped 4, 206 ame 42



'TTU Turkish NLP Pipeline ITU Turkish NLP Pipeline

| i
A LI IENECIEE R Prepfowss'm
4 C A L ookapruecy Q=
ITU Turkish Natural Language Processing Pipeline - 2 2
ﬁ A b e oo sl Bl g v A cascaded approach for text normalization
W Tha ovides Pe 1 ah NLP Toom and APt Geveloped Dy 0w Nators Langusy <
et [ g s el g v Two stages:
] e e e ee et wd s boepeeed. < l-formed word detection
Sosting Con W33 ity 1O OpIBON The USers Mty (MM ate #) Pe DRI v Pres (Nanves < Using morphological analyzer and abbreviation list
e 1 v 8 iner Ny wvt nlete e
... 2 by e upiouds and + Candidate word generation
3 oy cmng o pooviiod Web AP o Shor Gus cafs i Constnaing Mghst
e - e e - e © Rule-based and machine leaming
( T The detais of D work are Qven in e Tolowng publcaton Diease reler 10 & £ you woukd (58 < Seven normalization layers
» ppene e 100! N your Iessaich

Datasets

Sagie AF

Chanpeiog 59560 Enpl ITU Turkish NLP Web Service in Procesdngs of Be Desorstatons of Bie
] O

1471 Cortaraty s of 196 € rogean Chapten of e ASsocaton on (ompuasora [ ngusacs
(EACL 2004) Gofenberg Sweden Agrl 2014 {ites) (3 (joster

Tuskic Computtional Linguisscs - TurCLang Tutkic Computitional Linguisscs - TurCLing
Aped 4, 216 06 o Aprd 4, 216 06 46
' ITU Turkish NLP Pipeline ITU Turkish NLP Pipeline
v Preprocessing + Different layers of normalization
+ Tokenizer
+ Deasciifier (diacritic restorer)
+ Vowelizer
+ Spelling corrector
+ Normalizer Candidate Word
v Morphological processing Generation
+ Morphological analyzer
+ Morphological disambiguator
v Multiword expression handling
< Named entity recognizer
v Syntactic processing
+~ Dependency parsing
Tuskic Computitional Linguistcs - TurClLing Turkic Computitional Linguisscs - TurCLing
Aped 4, 216 206 4“4 Aprd 4 2006 216 4
’ I'TU Turkish NLP Pipeline I'TU Turkish NLP Pipeline
Preprocessing
v User interface via three channels:
+ Web interface v llformed word detection: 86%
+ Uploading a file + Candidate generation: 71%
+ Using Web APIs
Tuskic Computstional Linguistcs - TurCLing Tuskic Computational Linguisscs - TurCLing
Aped 4, 216 20 4 Aprd 4, 216 206 a
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ITU Turkish NLP Pipeline

Preprocessing
v Vowel and diacritic restoration

v Two stage model:

< Discriminative sequence classifier
< Uses CRF to produce the most probable words
< Views as a character level sequence labeling task

+ Language validator

< Uses morphological analyzer to select the most probable valid word among
the n-best sequences

Tushic Computtional Lingusscs - TurCLang
Aped 4, 216 2016

ITU Turkish NLP Pipeline

Preprocessing

v Spell correction

v Finding words in a dictionary most similar to the
misspelled word

v A probabilistic model is trained
v A set of rules for transformation are defined

Tuskic Computtional Lingusscs - TurCLing
Aped 4, 2016 2016

I'TU Turkish NLP Pipeline

Named entity recognizer

v Entity types:
person date money
location time percentage
organization

Uses CRF as the probabilistic model

Raw tags & I10B tags

Uses morphological processor and gazetteers
Morphological, lexical, and gazetteer features

L N N N

Tuskic Computitional Linguistcs - TurCLing
Aped 4, 216 06
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ITU Turkish NLP Pipeline
Dependency parser
v State-of-the-art syntactic parser for Turkish

+ Dependencies based on inflectional groups rather than
words

Links from Dependents

Tutksc Computstional Linguisscs - TurCLing
me

Aped 4 2016 52

ITU Turkish NLP Pipeline
Dependency parser

+ masa + Noun + A3sg + Pnon + Nom DB + Adj + With

- N\ \ /
features features
—— e s
inflectional group (IG) derivational G
boundary

tag
v |Gs can independently act as heads or modifiers in
syntactic dependencies

Turksc Computatonal Linguisscs - TurCLing
06

Aped 4, 2016 53

ITU Turkish NLP Pipeline

Preprocessing — Tokenizer

BOton insanlar hir, haysiyet ve Boton
hakiar bakimindan egit dogarlar. Akil insaniar
ve vicdana sahiptirler ve birbirlerine hor
karg! kardeglik zihniyeti ile hareket '
etmelidirler. haysiyet
ve
haklar
bakimindan
[ | o
dogarar
Akil
ve
vicdana
sahiptirler
ve
birbirlerine

Aped 4, 2016



ITU Turkish NLP Pipeline

Preprocessing — Normalization

@dida bi yere gitcem @mention{@dida) bir yere gidecegim

“DOMHtHO00ONNNN insanlar hor, hysyt * b0ton insanlar hir , haysiyet ve

ve haklari bkmndn e$it dojariaaaar. hakian bakimindan egit dogadar .
akil ve L ve Akl ve vicdana sahiptiner ve

birbirlerine kargi kardeslik zhnyt ile birbirlerine karg! kardeglik zihniyet ile

hrkt @mélidirl€r * die bagircam :)) hareket etmelidirler * diye

#insanhaklan www.insanhaklaricom

Tushic Computtional Lingusscs - TurCLang
Aped 4, 216 2016

ITU Turkish NLP Pipeline

Preprocessing — Deasciifier

Butun insanlar hur , haysiyet ve BOtOn insanlar hor , haysiyet ve
haklar bakimindan esit dogarlar . Akl haklar bakimindan esit dogariar . Akil
ve vicdana sahiptirler ve birbirlerine ve vicdana sahiptirler ve bibirerine
karsi kardeslik zihniyeti ile hareket karg: kardeglik zihniyeti #e hareket
etmelidirler . etmelidirler .
Tutkc Computtonal Lingusscs - TurCLang
Aped 4, 2016 2016 5

ITU Turkish NLP Pipeline

Preprocessing — Vowelizer

BOtOn insnlar hir | hysyt ve haklar
bkimindn esit dogartar . Akil ve

vicdana sahiptdr ve brbrleme kargi
krdglik zihniyeti ile hrket etmlidrier .

BOton insanlar hr , haysiyet ve
haklar bakimindan esit dogariar . akil
ve vicdana sahiptirler ve birbirerine

kargi kardeglik zihniyeti #e hareket
etmelidirler .

Tuskic Computstional Linguistcs - TurCLing
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ITU Turkish NLP Pipeline
Preprocessing — Spelling Corrector

Boton:
BOton

Bothn insanlar hier , haysieyt ve
hakikar bakimindan egt dogarira .

insaniar
hoer:

-hu

Tutkic Computitional Linguisscs - TurCLing
Aprd 4, 206 2016 58

ITU Turkish NLP Pipeline

Preprocessing — isTurkish

Butun insanlar hur , haysiyet ve
haklar bakimindan esit dogarlar . Akil
ve vicdana sahiptirler ve birbirlerdne
karsi kardesik zihniyeti ile hareket  true
etmelidirler .

Turksc (a-pnn;'l:.um - TeurCling
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ITU Turkish NLP Pipeline
Preprocessing — Morphological Analyzer

BOtOn insanlar hir , haysiyet ve <S> <S>+BSTag

hakiar bakimindan esgit dogarlar . Akil BOtOn boton+Ad)

ve vicdana sahiptirler ve birbirlerine boton +Noun+NAJj +A3sg+Pnon+No

karg! kardeglik Zihniyeti ile hareket m

etmelidirler . BOtOn+Noun +Prop+A3sg +Pnon+No
m
insanlar
insan+Noun+A3pl+Pnon+Nom

- insan+Noun+A3sg +Pnon+Nom*DB+
Verb+Zero+Pres+Adpl
har hor+Adj
hor+Noun+NAG +A3sg+Pnon+Nom
hor+Adverd
, #Punc
haysiyet
haysiyet+Noun+A3sg+Pnon+Nom
Tuskic Computational Linguistcs - TurCLing
Aprd 4, 26 06 60



ITU Turkish NLP Pipeline

Preprocessing — Morphological Disambiguator

<S> <S$>+8STag

BOtOn bOton+Ad) b0ton +Noun+A3sg+Pnon+Nom BOtdn+Noun +Prop+Alsg +Pnon+Nom
insaniar insan+Noun+A3pkPnon+Nom

insan+Noun+A3sg+Pnon +Nom*DB+Verb+Zero+Pres +A3p|

har hor+Adj hir+Noun+A3sg +Pnon+Nom

, . #Punc
haysiyet haysiyet+Noun+A3sg+Pnon+Nom
ve ve+Conj

<S> <S>+8STag
BOtOn blton+Ad)
insanlar insan+Noun+A3pkPnon+Nom
har hor+Adj
. +Punc
haysiyet haysiyet+Noun+A3sg +Pnon+Nom
ve ve+Conj
haklar hak+Noun+A3pl+Pnon+Nom
Tuskic Computtional Lingusscs - TurCLang
Aped 4, 216 2016 6

ITU Turkish NLP Pipeline
Preprocessing — Named Entity Recognizer

<DOC> <DOC>+BDTag <DOC> <DOC>+BDTag
<$> <$>+8STag o
Bagkan <S> <S>+BSTag o
bagkan+Noun+A3sg+Pnon+Nom Bagkan
Ibrahim bagkan+Noun+A3sg+Pnon+Nom O
Ibrahim+Noun +Prop+A3sg+Pnon+N Ibrahim
om Ibrahim+Noun+Prop+A3sg+Pnon+N
Turhan om B-PERSON
Turhan+Noun+Prop+A3sg+Pnon+No - Turhan
m Turhan+Noun+Prop+A3sg+Pnon+No
, #Punc m I-PERSON
lzmirde , #Punc (o]
[zmir+Noun+Prop+A3sg+Pnon+Loc lzmirde
saat saat+Noun+A3sg+Pnon+Nom lzmir+Noun +Prop+A3sg+Pnon+Loc
14:00% 14.00'te+? BLOCATION
dozenledigi saat saat+Noun+A3sg+Pnon+Nom
dozenle+Verb+Pos" DB +Adj+PastPar B-TIME
t+P3sg 14:00%e 14:00%8+?
Tutkc Computtonal Lingusscs - TurCLang
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ITU Turkish NLP Pipeline
Preprocessing — Dependency Parser

1 BOton boton Adj Ad o
2 insanlar  insan Noun Noun A3pl|Pnon|Nom
3 hor hor Adj Adj -
4 ' R Punc Punc =
5 haysiyet haysiyet Noun Noun A3sg|Pnon|Nom
6 ve ve Conj Conj -
7 haklar hak Noun Noun A3pl|Pnon|Nom
8 bakimindan bakim Noun Noun A3sg|P3sglAbl
1 Biton bitin Adj Ad = 2 MODIFIER
2 insanlar  insan Noun Noun A3pl|Pnon|Nom 3 SUBJECT
3 hir hir Adj Adj a 10 COORDINATION
e ' Punc Punc - 3 PUNCTUATION
5 haysiyet  haysiyet  Noun Noun A3sg|Pron|Nom 7 COORDINATION
Tuskic Computtional Linguistics - TurCLing
Aped 4, 216 0 0

ITU Turkish NLP Pipeline

[
o Bt o ——_——

e ——— .
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| Turkish Labeled Text Corpus

v Collected from Turkish academic papers

+ Titles, abstracts, and keywords

v 35 disciplines

+ Topic classification wrt ULAKBIM Ulusal Veri Tabanlar
(National Data Sources) classification

v 5 main data sources:
+ Social and humanities (16 classes)
< Medical (4 classes)
+ Life sciences (6 classes)
< Engineering and natural sciencies (8 classes)
< Law (1 class)

Turksc (a-pnn;'l:.um - TeurCling

Aped 4, 2016 65

Turkish Labeled Text Corpus

v 200 documents/subject
+ Each document is in XML form

<makale>

<Eriket>Simif Etiketic/Friket>
<BasliloMakale Basligi<Baslik>»
<UzetcesBu dzet, Tirkce Ftiketli Metin|
Derlem! formatina Ornek olmasi icin
olusturulmustur. Derlemdeki her bir
belge bu xml formatinda
saklarmaktadair. BOtUn alanlardakl
veriler birer drnektir.</Ozetce>
<Anshtar>Metin Derleni, xml Ormegi,
TUrkga</Anahtar>

<Kaynak>Metin Derlemi Konferansi 2014
Bildiriler Kitabic/Kaynak>

</makale>

Tutkic Computitional Linguistcs - TurCLing
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TS Corpus

v A project that aims at building Turkish corpora, NLP
tools, and linguistic datasets.

v~ Started in 2011, first release published on March 2012

Tuskic Computtional Linguisscs - TurCLang
016

Aped 4, D16 6

{ TS Corpus

v General purpose corpora
+ TS Corpus
+ Wikipedia
« Tweets
+ |dioms and proverbs

v Specialized corpora

+ Abstracts
< Newspaper corpus
+ Gezi corpus
+ Constitutions
Tutkc Computtonal Lingusscs - TurCLang
Aped 4, 216 2006 o

’ TS Corpus — Main corpus

<

Based on Boun Web Corpus

<

491M tokens and 4.9M word types

AN

Words with POS tags and morphological annotations

<

Based on CWB (IMS Open Corpus Workbench) CQP
(Corpus Query Processor) structure

< Queries can be written using regular expressions or CQP
commands

Tuskic Computional Linguistics - TurCLing
06
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TS Corpus — Main corpus

v Corpus can be queried online

Aped 4 216

Tm&qun;t:qmn»hﬂq

TS Corpus — Main corpus

+ Corpus can be queried online
+ Simple query mod
+ CQP syntax

Aped 4, 2016

'I'n.t(}r-'l.ﬂml;‘-.u-‘l‘m

TS Corpus — Main corpus

v

Aped 4, 2016

Corpus can be queried online
+ Simple query mod
+ CQP syntax

PR ——— L S———— —

70
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TS Corpus — Main corpus

am sezomum_Nouns A3sge P1sgeNom 1996_Num yiyd _NouneA3sge+P3s geNoms Vard +Past+

Noune AJsge PIsge Nam yoida_NounA3sg+PnansLac kaiak_Ve+Pos «No

A3s ge Priane Nam-+ Noune Ness+ A Jsg +P Jsg+ Nom di_Verd

Tushic Computtional Lingusscs - TurCLang
Aped 4, 216 2016

TS Wikipedia Corpus
v Collected from Turkish Wikipedia pages, beginning from
July 2013

v A corpus with diverse topics

v 215K pages
v 45M tokens
v 1.7M word types

v Preprocessed and cleaned
< Auto-generated empty entries eliminated
+ External URL, image, table and other non-text contents deleted

v POS-tagged and morphologically annotated

Tuskic Computtional Lingusscs - TurCLing
Aped 4, 016 2016

TS TweetS Corpus
v Data collected from Twitter

v 1M tweets
v 12.5M tokens

v POS-tagged and morphologically annotated

Tuskic Computstional Linguistcs - TurCLing
Aped 4, 216 0%
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TS TweetS Corpus

-
gorm
-
2 |an o BT I ke
° n n El
s s
2090 |yaa wk mu 05 17 evier
|yas #mm"" jevier
(O |t st
idp |dive |5 |myo o i |2 [ |yenes igim |var s
wz ™0 C ] [oyde |am
™™ m""m |2 yarns [aa |7 % Ly |var [Host
g [ - e [ayde | am -t
Turkic Computitional Linguistcs - TurCLing
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TS Abstract Corpus

v Academic text from various disciplines
+ Domains:
+ Social sciences
< Physical sciences
v Genres:
< Humanities & arts
< Medicine
+ Natural sciences
< Politics, law & education
+ Social sciences
+ Technology & engineering

v Useful for text genre classification

Tutkse Computatonal Linguisscs - TurCLing
06

Aprd 4, 016 n

TS Abstract Corpus
+ Based on Turkish Labeled Text Corpus

+ 32 disciplines

v 1M tokens
v 6.2K abstracts

Tuskic Computational Linguistcs - TurCLing
kL
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TS Gezi Corpus

v Collected from Turkish and foreign press, during Taksim
Gezi Park protests

v 9 sources (BBC, Cumhuriyet, France 24, Hurriyet, NY
Times, Spiegel, Telegraph, Washington Post, Zaman)

v 2,968 articles

v 1.1M tokens

v Specialized corpus
v Covers a period of 1 month

+ Can be queried wrt source, language, genre, period

Tuskic Computtional Linguisscs - TurCLang
Aped 4, 216 2016

TS Constitution Corpus
v Collection of three constitutions (1924, 1961, 1982)

32M tokens
5.3K word types

AN

<

<

Grouped wrt constitution and article number
Can be queried wrt constitution year

<

TS Idioms and Proverbs Corpus

1

2

3 8 _growd end idoms copus Desler hurmayta elodl kanyder yarmayls
4 8 oroed and idoms comus Q0zer oz geme . bu Gayial kem duzer

. n_rond _and idoms ogus QU yar oMmaz badda gits dyar omaz
. Baond and idoms g 7 ;--mn-

’ R_oroed_and_idome_conue ZNe LNt kumr ka banh kocaden arer
. B_oad_and idoms_comu K28 ! bt g Bart lramanme

’ B_proed_and_idoms_cosus yian $320 yalan _ kan Giosk 8020 gemek
w oromt_and_idoms_cosue yrekten yana

" ooad_and idoms copus e yawar

Aped 4, 2016 82

Tutkc Computtonal Lingusscs - TurCLang
Aped 4, 216 2016

’ TS Idioms and Proverbs Corpus

v 10K idioms and proverbs
v 27.3K tokens

v Query returns the full idiom or proverb

Talic Compuntond Lingikts - Yasling

Aped 4, 216 .

Other Resources

v Zemberek
https://github.com/ahmetaa/zemberek-nip

+ TRmorph and other tools
https://github.com/coltekin/

Tutlee Computatonal Linguisscs - TurCLing
Aprd 4, 216 2016 L]

Conclusions

+ Currently available NLP resources for Turkish language
Semantic relations knowledge base

Treebank

Morphological analysis and disambiguation

Named entity recognition

Text normalizer

Syntactic analysis
Various corpora

L O N N Y
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‘ Thank you...
Questions?

For the presentation, please send an e-mail to gungort@boun.edu i
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