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Akis

Bilgi ¢ikarimi nedir ?
Mesaj anlama konferanslari
Uygulama alanlari
Yapilandirilmis, yar1 yapilandirilmis dokiimanlar
NLP’nin bilgi ¢ikarimina katkisi
Varlik Ismi Tanima (NER-Name Entity Recognition)
Kaynak se¢imi
Dinamik web sayfalarindan bilgi ¢ikarimi
— Aligveris robotlar1 (froogle)
[E performansinin 6l¢timii

Bilgi ¢ikariminda makine 6grenmesi
— Sablonlar metodu i¢in bir deneme

YILDIZ TEKNIK UNIVERSITESI
BILGISAYAR MUHENDISLIGI BOLUMU




Bilgi Cikarim Sistemleri (1E)

* Dokiimanin smirli ama ilgili bir boliimiinii bulmak ve anlamak
* Dokiimanin bir¢ok parcasindan bilgi ¢ikarabilmek
e Ilgili bilginin yapisal gosterilimini saglamak

Bilgi tabani (Knowledge base)

Amac
* Bilgileri, insanlarin kullanacagi bicimde diizenlemek

* Algoritmalarim yardimiyla bilgiden anlamsal ¢ikarimlar
yapmak




* Yapilandirilmanmigs ya da  yart  yapilandiriimis
dokiimanlardan Onceden tanimlanmis sablonlara uygun
bilgileri bulma

* Yapilandirilmamis ya da yar1 yapilandirilmis dokiimanlarin
yapilandirilmis veri tabanlarina doniistiiriilmesi
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Uygulama Alanlari

e Isve isci bulma

e Uriin bulma

e Seminer duyurulari

» Sirket bilgilert

» Universite basvuru bilgileri

» Kiralik / satilik daire, araba bilgileri

o Ortak ozellik ?

birden fazla bilgi kaynaginin arastirilmasi gereken durumlar
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|IE Teknolojisini kullanan ornekler

» Entity Panel (from Google Knowledge Graph

GO gle donald trump

Al News mage: Videos Books More

Top stories

Trump sees treason Whodunit? Social media

from within users search for
anonymous Trump
official who penned...
CNN.com USA Today

ag 12 hours ago

=> More for donald trump

Pence, Pompeo deny >
authorship of

anonymous New York
Times op-ed on Trump

Washington Post

3t

Donald Trump %

e

. donaldjtrump.com

Donald John Trump s the 45th and current President of the United
States, Before entering politics, he was a businessman and television
personality. Wikipedia

Born: June 14, 1946 (age 72 years), Jamaica Hospital Medical Center,
New York City, NY

Height: 6'3*

Net worth: 3.1 billion USD (2018)




Dogruluk Nasil Olciiliir ?
Hata Matrisi

correct ot correct CoNLL: Computational Natural Lan_guage Learning. .
octed : CoNLL, adlandirilmis varlik (name entity) tanimlamak igin
selecte P P precision ve recall kullanr.
not selected fn tn Bu metrikler, «exact-match evaluationy icin kullanilir

F-Score : Agirlikli harmonik ortalama
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MUC : Message Understanding Conference
In MUC, detailed evaluation metrics are presented. This metric is
considered as "relaxed-match evaluation

Correct (COR), Incorrect (INC), Partial (PAR), Missing (MIS),
Spurious (SPU)

COR ve INC eslesmeler kesin dogru ve yanlis

PAR tahmin edilen ile ger¢ek ayni degil, sinirda benzerlikler mevcut
MIS dogru olan tespit edilememis

SPU gercek olmayan bir sey tespit edilmis

Precision = (COR+0.5*PAR) / (COR+SPU+0.5*PAR)
Recall = (COR+0.5*PAR) / (COR+MIS+0.5*PAR)




Yar1 Yapilandirilmis Dokiiman
Ornek [s [lani

Subject: US-TN-SOFTWARE PROGRAMMER
Date: 17 Nov 1996 17:37:29 GMT

Organization: Reference.Com Posting Service
Message-1D: <56nigp$mrs@bilbo.reference.com>

SOFTWARE PROGRAMMER

Position available for Software Programmer experienced in generating software for PC-
Based Voice Mail systems. Experienced in C Programming. Must be familiar with
communicating with and controlling voice cards; preferable Dialogic, however, experience
with others such as Rhetorix and Natural Microsystems is okay. Prefer 5 years or more
experience with PC Based \Voice Mail, but will consider as little as 2 years. Need to find a
Senior level person who can come on board and pick up code with very little training.
Present Operating System is DOS. May go to OS-2 or UNIX in future.

Please reply to:

Kim Anderson

AdNET

(901) 458-2888 fax
kimander@memphisonline.com
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Elde edilen 15 0zet1

computer_science_job

id: 56nigp$mrs@bilbo.reference.com
title: SOFTWARE PROGRAMMER
salary:

company:

recruiter:

state: TN

city:

country: US

language: C

platform: PC\ DOS \ OS-2\ UNIX
application:

area: Voice Mail
req_years_experience: 2
desired_years_experience: 5
req_degree:

desired_degree:

post_date: 17 Nov 1996
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Y apilandirilmamis Dokiiman
Ornek Haber Metni

21 vyasindaki ingaat iscisi Kemal Yaprak, evine
donerken para meselesi yiiziinden tartistigl
arkadas1 Hilmi Baker tarafindan bicaklanarak
oldiirildii.

Katil: Hilmi Baker
Kurban: Kemal Yaprak
Sebep: Para meselesi
Suc alet1: Bicak
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Y apilandirilmis Dokiiman - Amazon Kitap Sayfasi

<ftd></tr>
<[table>

<b class="sans">The Age of Spiritual Machines : When Computers Exceed Human Intelligence</b><br>

<font face=verdana,arial,helvetica size=-1>
by <a href="/exec/obidos/search-handle-url/index=books&field-author=
Kurzweil%2C%?20Ray/002-6235079-4593641">

Ray Kurzweil</a><br>

</font>

<br>

<a href="http://images.amazon.com/images/P/0140282025.01.L.ZZZZ77 7 .jpg">

<img src="http://images.amazon.com/images/P/0140282025.01.MZZ227272ZZ .gif" width=90
height=140 align=left border=0></a>

<font face=verdana,arial,helvetica size=-1>

<span class="small">

<span class="small">

<b>L.ist Price:</b> <span class=listprice>$14.95</span><br>

<b>OQur Price: <font color=#990000>$11.96</font></b><br>

<b>You Save:</b> <font color=#990000><b>$2.99 </b>

(20%)</font><br>

</span>

<p> <br>...
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Elde edilen kitap bilgileri

Title: The Age of Spiritual Machines :
When Computers Exceed Human Intelligence
Author: Ray Kurzweil
List-Price: $14.95
Price: $11.96
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Ogelerine ayrilmis metinler
e “ye” fiilinin nesneler1 yiyecek olarak simiflandirilabilir.

qeyid.comiforum - Taksim borsada bira ile yanm déner yerken
geyig.comfMorum = geyig alan = kil oluyorum, dumuor oldum = Taksim

barsada bira ile yanm daner yerken. Orjinalini garmek igin ...

whir. geyig. comdfarumdarchivedindex. phpi-10219. html - 3k - Onbellek - Benzer sayfalar

Yerken Family Grave Search
o lt's like weve always known each otherl”. - Pam from CA. Advertisement. Click
Here. Search Page for Surname: Yerken. Name: First, Middle, Yerken Last. ...

wirw findagrave. comisurnames/ydyerken. html - 13k - Onbellek - Benzer sayfalar

Hirriyetim )
... Kelebek, 250522004, Odald, Bush kraker yerken sdylemeyin, ... Umanm kimse ona
bu &dild kazandiqimi, o kraker yerken sdéylemez' dive yanitladi. ...

wewny. hurriyetim. com. tef habenD, sid~436@nvid~4 16896 00.asp - 42k - Onhellek - Benzer sayfalar

MILLIVET INTERMET - BUSINESS
... Zeytin yerken alzheimer oluyoruz haberimiz yok. Zeytini, zehirli tekstil
bayasi ile veya demir silfat gabresi ile kararhip satiyorlar. ...

wirw. mrilliy et com. 1200341 241 2/business/bus07 html - 30k - Onbellek - Benzer sayfalar

TurkiyeOnline.com - Haber

.. gaglk. Mantar yerken dikkat Havalarin isinmasiyla birlikte dodada ortaya

¢ikan mantarlann bilingsiz olarak tdketilmesinin, zehirlenmelere neden ...

whirwi turkiveanline.com/haber/saglik! haber php?story=2004_04 02_mantar - 20k - Onbellek - Benzer sayfalar
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NLP’nin Bilgi Cikarimina Katkisi

Bilgiler dinamik web sayfalarindan ¢ikarilacaksa basit regex sablonlari
yeterli olabilir.

Bilgiler, insanlar tarafindan yazilmis metinlerden ¢ikarilacaksa NLP metotlar
yardimci olabilir.

— Part-of-speech (POS) tagging

» Kelimelerin tiirtinti (isim, fiil, sifat vb.) belirleme
— Sentaktik ¢oziimleme

« Kelime gruplarin, agacglari belirleme, 6geleri bulma: NP, VP, PP
— Anlamsal Kelime Siniflar1 (WordNet’den)

« KILL: kill (61diirmek), murder (cinayet), assassinate (suikast),
strangle (bogmak), suffocate (havasizliktan 6lmek)

— Name Entity Recognition
Bart killed Rose.
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Varhk Ismi Tanima (Name Entity Recognition) Nedir?

Bir dokiiman i¢erisindeki varliklar1 tespit etmek ve onlar1 tiplerine gore siniflara
ayirmak

[Barack Obama] arrived this afternoon in [Washington, D.C.].
[President Obama] s wife [Michelle] accompanied him
[TNF alpha] is produced chiefly by activated [macrophages]

[Barack Obama] arrived this afternoon in [Washington, D.C.].| PERSON
[President Obamal’s wife [Michelle] accompanied him LOCATION

is produced chiefly by activated |macrophages]

CELL




Sablon Ornek(ler) ~ Examples of Keywords
person titles (e.g., Mr., Jr., Ph.D.)

company designators (e.q., Corp., Inc., Co.)

« {TITLE} {PERSON}
Ex: “U5. President George Bush®, "Mr. Frank Leonard”

« {PERSON}, the {TITLE} of {ORGANIZATION}
Ex: “Fred Martin, the CEQ of X¥YZ Corp.”

« |PERSON} joined { COMPANY |
Ex: “Mary Smith joined Microsofl.”

« headquarters in {LOCATION |
Ex: “headguarters in London”

o |LOCATION}, {LOCATION|
Ex: “Salt Lake Clty, Litah”
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Neden NER?

 Coreference Resolution / Entity Linking
 Relation Extraction

* Knowledge Base Construction
* Web Query Understanding

* Question Answering

Dogal Dili Anlamak

Play Yesterday and

H enll Sitlonig Hhomg. Natural Language Processing

~ : PLAY_MUSIC

PHONE CALL
Natural Language Command §

Yesterday/SONG
/\ Gilgong Hone/PERSON

+




Coreference Resolution / Entity Linking

Named Entity

Named Entity
Resolution

Unstructured Text

Recognition
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NER tanimi 1995 yihnda MUC-6 (Message Understanding
Conference) konferansinda yapilmistir.

ENAMEX, TIMEX ve NUMEX olmak tizere 3 temel kategori ile
tanimlanir

Enamex: Kisi(person), yer(location), organizasyon(organization)
gibi ifadeleri

Numex: Parasal ve yiizdesel ifadeleri

Timex: Giin ve tarih gibi zamansal ifadeleri tanimlamak i¢in

kullanilmaktadir.




Public Benchmarks for NER

« CoNLL-2002 and CoNLL-2003 (British newswire)

* Multiple languages: Spanish, Dutch, English, German
* 4 entities: Person, Location, Organization, Misc

« MUC-6 and MUC-7 (American newswire)

* / entities: Person, Location, Organization, Time, Date,
Percent, Money

« ACE

* 5 entities: Location, Organization, Person, FAC, GPE

« BBN (Penn Treebank)

e 22 entities: Animal, Cardinal, Date, Disease, ...




NER icin kullanilan yaklasimlar

» Kural Tabanli Yaklasimlar (Rule Based)

» Standart Siniflandiricilar (KNN, Decision Tree,
Naive Bayes, SVM, ...)

= [statistiksel Yontemler (HMM, CRF)

= Hibrit Yontemler

= Sinir Ag1 (Neural Network) Tabanli Yaklagimlar

» Transformer Tabanl1 Yaklasimlar




= Kural Tabanh Yaklasimlar (Rule Based)

« Sisteme insan tarafindan tanimlanan kurallarin verilmesi gerekir
« Maliyetlidir, tasarim1 kolay degildir
» Bir alan i¢in ¢ikarilan kurallar baska bir alan i¢in uyarlanamaz

Knowledge Engineering

Diizenli ifadelerden ¢ikarim: + very precise (hand-coded rules)
+ small amount of training data
— Telephone number
— E-mail
— Capitalized names S
- changes over time are hard

- expensive development & test cycle




« matches valid phone numbers like 900-865-1125 and 725-1234
* incorrectly extracts social security numbers 123-45-6789
« fails to identify numbers like 800.865.1125 and (800)865-CARE

RegEx = (\d{3}[-.\ 0]){1,2}[\dA-Z]{4}

Location

 Capitalized word + {city, center, river} indicates location
Ex. New York city
Hudson river

* Capitalized word + {street, boulevard, avenue} indicates
location

Ex. Fifth avenue




Yapisal olmayan bir dokiiman i¢cin NLP den yardim alinabilir

o Part-of-speech (POS) etiketleme
Her bir kelimenin 1s1m, fi1l, edat, vs. gib1 1saretlenmesi

 Syntactic parsing
[fadelerin tanimlanmasi: NP, VP, PP

» Anlamsal kelime kategorileri (WordNet)
KILL: kill, murder, assassinate, strangle, suffocate




Kural Tabanh Yontemler Her Zaman Cahismaz

Ozel isimler biiyiik harf ile baslar ama ciimle de biiyiik harfle baslar
Web sayfalarindaki basliklarin hepsi biiylik harf yazilabilir

Elimizde movie titles, books, singers, restaurants, etc. olmayabilir
Gazetteer ihtiya¢ duyulur

Ozel isimlerde karisiklik olabilir
Jordan the person vs. Jordan the location
JFK the person vs. JFK the airport
May the person vs. May the month

Bir 1ismin farkli yazilimlari olabilir
Xiang Ren
Prof. Ren
Dr. Ren
Xiang




Standart Siniflandiricilar
Egitim-Training

1. Egitim i¢in kullanilacak temsili dokiimanlar toplanir

2. Her bir varlik ismi etiketlenir

3. Metin ve simiflar i¢in uygun 6zellikler ¢ikarilir

4. Isaretlenmis climlelerden her varlik isminin sinifin1 tahmin edecek
siniflandirici ile veri egitilir

Test-Testing
1. Test edilecek dokiiman secilir

2. Egitilmis model calistirilir
3. Her varlik i¢in uygun etiket belirlenir




NER ic¢in klasik ogrenme yontemleri

« KNN

* Decision Tree
 Nalve Bayes
« SVM

* Boosting




Etiketleme Formatlari

0B, I0B1, 10B2, BILOU (B, I, O, L ve U)
10B formati

Mustafa B-Person
Kemal I-Person
Atatlrk I-Person

B — Bir varlik isminin basladigini gosterir (Begin) urtulus__0

I — Varlik isminin devam ettigini gosterir (Inside) baglatmak O
L — Varlik isminin son kelimesi oldugunu gosterir (Last) Bandima 0

Cy . . . .. .. vapuru 0
O — Herhangi bir kategoriye ait olmayan varlik isimler1 e o
. e -Dalte
icin kullanilir (Other) Mayis  I-Date
. . . . . . . . 1919|1-Date
U — Tek kelimelik varlik isimlerini tanimlamak icin yilinda  I-Date
Samsun  B-Loc
kullanilir -

d

0000




K-NN

Jerry Hobbs

USC 0 1 0 0
eduard 1 0

hovy

Kevin Knight 1 1 1 1

d(JerryHobbs, USC) =\(1%2+0+1%+1%)=1.73
d(JerryHobbs, eduard hovy) =V(0+1%+0 + 0)= 1
d(JerryHobbs, Kevin Knight) =V(0+0+0+0) = 0




Karar Agaclar

profession 0 0 0
Jerry Hobbs 1 1 1 YES
uscC 0 1 0 NO
Jordan 1 1 0 NO
Each internal node tests an attribute > | isCapitalized
e 1 : N
isPersonName NO
Each branch corresponds to an 4 \
attribute value node - > |1 0
isLiving NO

Each leaf node assigns a

classification —> | YES NO




NER icin Istatistiksel Ogrenme Yontemleri

 HMMs (Hidden Markov Models)
» CRFs (Conditional Random Fields)

NER i¢in Hibrit Ogrenme Yontemleri

« Kural Tabanl yontemler ile Istatistiksel yontemler birlestirilerek
kullanilir

NER i¢in Sinir Ag1 Tabanli Ogrenme Yontemleri

« LSTM, BILSTM, ...




Data | Study | Method F1 (%)
2] | BERTwk-CRF | 95.95
= [19] | Deep-BILSTM | 93.69
& [14] | BILSTM 9337
g [11] | CRF 01.94
2% 1] | HMM 91.56
[10] | CRF 88.04
— [4] | BILSTM-CRF | 67.39
% [25] | Reg. Avg. Perp. | 48.96
§ (7] | Rule-based 38.01
8 [3] | CRF 19.28
z 23] | WAN 1543

[1] Gokhan Tir, Dilek Hakkani-Tiir, and Kemal Oflazer. 2003. A istatistical information extraction
system for Turkish.Natural Language Engineering 9, 2 (2003), 181-210.

[2] Aras, Gizem, et al. "An evaluation of recent neural sequence tagging models in Turkish named entity
recognition.” Expert Systems with Applications 182 (2021): 115049.

[3] Gokhan Celikkaya, Dilara Torunoglu, and Giilsen Eryigit. 2013. Named entity recognition on real
data: a preliminary investigation for Turkish. In 2013 7th International Conference on Application of
Information and Communication Technologies. IEEE, 1-5.

[4] Emre Kagan Akkaya and Burcu Can. 2021. Transfer learning for Turkish named entity recognition
on noisy text.Natural Language Engineering27,1 (2021), 35-64.

[7] Dilek Kiigiik and Ralf Steinberger. 2014. Experiments to Improve Named Entity Recognition on
Turkish Tweets. In Proceedings of the 5th Work shop on Language Analysis for Social Media (LASM).
71-78.

[10] Reyyan Yeniterzi. 2011. Exploiting Morphology in Turkish Named Entity Recognition System. In
Proceedings of the ACL 2011 Student Session. Association for Computational Linguistics, Portland,
OR, USA, 105-110

[11] Gokhan Akin Seker and Giilsen Eryigit. 2012. Initial explorations on using CRFs for Turkish
named entity recognition. In Proceedings of COLING2012. 2459-2474.

[14] Onur Giingdr, Suzan Uskiidarh, and Tunga Giingér. 2018. Recurrent neural networks for Turkish
named entity recognition. In 2018 26 Signal Processing and Communications Applications Conference
(SIV). IEEE, 1-4.

[19] Asim Giines and A Ciineyd Tantug. 2018. Turkish named entity recognition with deep learning. In
2018 26th Signal Processing and Communications Applications Conference (SIU). IEEE, 1-4.

[23] Onal, Kezban Dilek, and Pinar Karagoz. "Named entity recognition from scratch on social media."
Proceedings of 6th International Workshop on Mining Ubiquitous and Social Environments (MUSE),
co-located with the ECML PKDD. Vol. 104. 2015. Stefan Schweter. 2020. BERTurk - BERT models
for Turkish.

[25] Eda Okur, Hakan Demir, and Arzucan Ozgiir. 2016. Named EntityRecognition on Twitter for
Turkish using Semi-supervised Learning with Word Embeddings. In Proceedings of the Tenth
International Conference on Language Resources and Evaluation (LREC’16). 549-555.




NER 1ile Bilgi Cikarimi

Brent Barlow, a software analyst and beta-tester at Apple

Gil’is: Web Sayfalarl Computer's headquarters in Cupertino, was fired Monday for “thinking

a little too different.”

doc4
<PERSON>Brent Barlow</PERSON>,
a software analyst and beta-tester at
N E R <ORGANIZATION>Apple Computer</ORGANIZATION>'s
headquarters in <LOCATION>Cupertino</LOCATION>, was fired
Monday for "thinking a little too different.” doc4
_ Extraction Patterns
\/ égiiﬁtNeerATION> = Apple <ORGANIZATION>'s [Pl ]
headquarters in <LOCATION>
Sablon Esleme <LOCATION> = Cupertino [ doc4 | <OR2ANIZATION>
Pattern = p1 based in <LOCATION> —

2L eye tid | Organization Location W Useful
ClkIS' Ikllllel' 1 | Eastman Kodak [ Rochester 0.9 doc2
2 | Apple Computer | Cupertino 0.8 doc4
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Kaynak Secimi
e Dogrulugu bilinen 6rnekler arama
motoruna gonderilir.

« Sonuclardan sablonlar ¢ikarilir.

e Bu sablonlar arama motoruna gonderilir,
uyan sayfalardan bilgiler ¢ikarilir.

e (Cikarilan bilgilerin dogrulugu bir veri
tabanindan kontrol edilir.

* Dogru ve yanlis bilgi ¢ikarilan web
sayfalar1 1saretlenir.

* Bu sayfalarin 6zellikler1 ¢ikarilir.

* Bundan sonra sablonlarla birlikte dogru
sayfalarin ozellikleri de aratilir.

« Bu sayede sadece giivenilir sayfalarda
arama yapilmis olunur.

OZETLE: Bulunan sablonlara ek olarak,

guvenilir sayfalarin 6zellikleri de bulunarak
sorguya eklenir.

SAYFA OZELLIKLERI: I¢inde gegen
kelimeler, url’inde gegen kelimeler (6r: edu)

YILDIZ TEKNIK UNIVERSITESI rama Motor
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@lulugu bilinen 6rnekler >
|
|Sayfalar/ Sablonl<£|:>earch fE—
| |

B %y

2 7 ? 2 Text Database
N
Bilgi Cikarim

oo o o o
OB W NP

zlelelele
T T T T T

+

Giivenilir$ayfalarin
ozelliklerinin belirlenmesi

Sorgu= sablon +
otuivenilir say p ozellikleri




Dinamik Web Saylarindan Bilgi Cikarim Metotlari
» Bir¢ok web sayfasi

=
< 1. WebObjects 5 for Java: A Developer's Guide (With CD-ROM
-
P by Jesse Feiler (Paperback)
. Usually ships in 24 hours
ritabanlarindan e : )
selection in our List Price: $59.99 @ Add to cart Have To Have Cisco
Electronics store! Our Price: $59.99 Books!: & list by
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Tablomuzun Satirlarini Belirlemek

Satirlar baslayip biten HTML tag’lerinden olusur.
Hangi tag’le satirin baslayip bittigini bulmak onemli.

Kural 1: Her satirdaki HTML tag sayis1 birbirine yakindir/esittir.
Kural 2: En fazla tag iceren tekrarh ¢evrim satir1 gosterir.
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 Yanda olas1 tiim satirlar
goziikmektedir.

e Her satirda yakin sayida tag
olmasi sartindan dolay1 T lerin
satirlar1 olusturmadigr goriiliir.

* En fazla sayida tag igeren satir
secileceginden kirmizi ile
gosterilen kisimlar satirlar
olarak belirlenecektir.

YILDIZ TEKNIK UNIVERSITESI
BILGISAYAR MUHENDISLIGI BOLUMU




Alisveris Robotlar

o Tekrarlh HTML tag’leri kullanilarak bilgi cikarilan
sistemlere o6rnek olarak cesitli web sitelerinde
satilan turiinlerin bilgilerini tek bir sayfada toplayan
sistemler verilebilir.

 Ornek Siteler:
— MySimon
— Chet
— BookFinder
— Froogle
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Alisveris/Haber Toplama Robotlarinin
Calisma Adimlar

1- Her satici/haberci site bilgi ¢ikarim mekanizmasini
Kurar.

2- Kullanicidan sorgusunu alir (tir, fiyat vs.).
3- Her site 1¢in:

— Kullanici sorgusu siteye gondertilir.

— Sonug sayfalar1 alinir.

— Sonug sayfasi, 0 sayfanin bilgi ¢cikarim mekanizmasiyla
islenir. Sonuclar kendi veritabanina kaydedilir.

4- Sonuclar (fiyatlara/tarihlere gore) siralanir.

5- Sonuglar HTML formatina ¢evrilir. Kullaniciya
dondurulir.
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Sablonlarin bulunmasi

Kesfetmek 1stedigimiz ikililerin aralarindaki 1liski
tiirii belirlenir. Or: “Tiim X’ler Y dir”.

Bilinen X,Y ikililer1 Google’da aratilir.
X ve Y arasindaki sablonlar ve frekanslar1 belirlenir.

En yiiksek frekansa sahip sablonlar bu 1liski tiirtintin
sablonlar1 olurlar.
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Bulunan sablonlardan ornekler
tum X’ler Y dir 1cin

ve diger

ler ve diger
ve benzeri
veya diger
tiru olan
lar1 ve diger

lar ve diger

e ve her turlu
lerden biri olan

* ler1 ve diger

e larindan bir1 olan
lerinden biri olan
lardan biri olan

e adi olan

e ve her tur
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Bulunan sablonlardan ornekler

X’1n yer1 Y dir 1¢in
y deki x
y de bulunan x
y de X X, y ye zz km
Xy de X (y ye zz km
x y 1l1 smirlar1 igerisindedir X,y
y 1l1 sinirlarinda kalan x X -y
y ili sinirlari i¢inde x bulundugu yer:y
bulunan x y-X
y 1l¢es1 sinirlari i¢inde X(y
bulunan x
X y nin sinirlari X(y)
icerisindedir
X/y
X/ly
X-y

X y ye 77 km YILDIZ TEKNIK UNIVERSITESI
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Sablonlara uygun ikililerin bulunmasi

* Google’da bulunan sablonlar aratilir.

 Sonu¢ sayfalarindaki sablonlarin sag ve

sollarindaki kelimeler alinir ve bir dosyaya
kaydedilir.

YILDIZ TEKNIK UNIVERSITESI
BILGISAYAR MUHENDISLIGI BOLUMU



Sablonlara uygun ikililerden ornekler

Tiim X’ler Y’dir « tir flamingo
e kontrolér  personel  tnite aksesuar
« techizat  malzeme ° b_edel masraf
. kemer techizat . dln. azinlik

« protein g1da » c¢elik yap1

« Azerbaycanbdlge * yemarag

+ Ceyda yardimci * kiz sifat

e komiinizm ideoloji ° }fap}sorun

« delta Gediz » Olguisart

« kurum Kocaelispor

» fotografci Robert
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[kililerin elle siniflandirilmasi

* Bulunan ikililerden hangilerinin “Tim X’ler
Y’dir” iligkisine sahip olup olmadigi elle
1saretlenir.
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Kaynaklar

Rada Mihalcea, “NLP lecture slides”

www.ccs.neu.edu/home/futrelle/ bionlp/psb2001/Hawali-
Tutorial-Tsujil.ppt

WWW.cs.utexas.edu/users/mooney/ ir-
course/slides/InformationExtraction.ppt
www.cs.columbia.edu/~eugene/talks/icde2003.ppt

www.Isi.edu/natural-language/ teaching/cs544/cs544-9-
apro4.ppt

www.cs.sfu.ca/~zshil/personal/
projects/Presentation_thesis.ppt
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