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7 main modules

Deasciifier

Vowelizer

Spelling 
Corrector

Morphological 
Analyzer

Morphological 
Disambiguator*

Named Entity 
Recognizer

Dependency 
Parser 
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Deasciifier

Case 1

• kagit kağıt

Case 2

• aci açı? acı?

Case 3

• olumsuz ölümsüz

Problem
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Deasciifier

Discriminative 
Sequence 

Classifier (CRF)

Language 
Validator

Two stage method
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Deasciifier
Discriminative Sequence Classifier

Language Validator
• Number of all possible tokens: 25=32 
• Valid tokens : Olduğunu, Öldüğünü
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Rüyamda evde olduğunu gördüm
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Deasciifier

Correct 
prediction

98%

Miss 
prediction

2%

AccuracyResult
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Vowelizer

Examples

• slm selam

• MrbMerhaba

Problem
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Vowelizer
Example
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Vowelizer
Discriminative Sequence Classifier

Language Validator
• Number of all possible tokens: 24=16 
• Valid tokens : Selam, Salam, Sulama, Salım, Sılam
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Vowelizer

Correct prediction
63%

Miss prediction
37%

AccuracyResult
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Spelling Corrector 

Learning 
error model

Candidate 
generation

Candidate 
validation & 

ranking

Base model
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Spelling Corrector 
Aho-Corasick
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Spelling Corrector 
SC #1
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Spelling Corrector 
SC #2
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• Cost: -0.1
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• Cost: 0.0
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Spelling Corrector 
SC #3
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Spelling Corrector 
SC #4
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Spelling Corrector 
Results
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Morphological Analyzer 

Example: kalem

• kalem N(kalem) ⇒ pencil

• kale-m N(kale) + 1PS-POSS(m) ⇒my castle 

Example (kalemler)

• kalem N(kalem) + PLUR(ler) ⇒ pencils
• kale-m N(kale) + 1PS-POSS(m) + PLUR(ler) ⇒ ?my castles

Problem
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Morphological Analyzer 

Suffix
Classification

FSM 
Generation

Unification 
of all FSMs 

Base model
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Morphological Analyzer 
Step 1: Suffix Classification

CMPE591 – Natural Language Processing – Research Project

URL: http://tools.nlp.itu.edu.tr

http://tools.nlp.itu.edu.tr/


Morphological Analyzer 
Step 2: FSM Generation
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Morphological Analyzer 
Step 3: Unification of all FSMs
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Named Entity Recognition 
Problem

Adopted from http://europeana-newspapers.eu
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Named Entity Recognition 
Method
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Named Entity Recognition 
Results
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Dependency Parser
Problem
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Dependency Parser
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Dependency Parser
Probabilistic Parser

Classification-based Parser

• Features
• Root form
• POS tag
• Inflectional features

Adopted from http://diggdata.in
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Dependency Parser
Results

CMPE591 – Natural Language Processing – Research Project

URL: http://tools.nlp.itu.edu.tr

http://tools.nlp.itu.edu.tr/


Thanks
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