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EECS 498-004: Introduction to Natural 
Language Processing

Instructor: Prof. Lu Wang
Computer Science and Engineering

University of Michigan
https://web.eecs.umich.edu/~wangluxy/
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Outline

• What is Coreference Resolution?
• Mention Detection
• Types of Reference
• Coreference Resolution Models
• Coreference Resolution Evaluation
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[Some slides are taken and modified from Stanford CS224N]
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https://web.eecs.umich.edu/~wangluxy/
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What is Coreference Resolution?
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What is Coreference Resolution?
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Applications
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Coreference Resolution in Two Steps
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Outline

• What is Coreference Resolution?
• Mention Detection
• Types of Reference
• Coreference Resolution Models
• Coreference Resolution Evaluation
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Mention Detection
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Mention Detection
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Use a part-of-speech tagger

Use a NER model

Use a chunker or syntax parser
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Mention Detection: Not so Simple
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How to deal with these bad mentions?
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Outline

• What is Coreference Resolution?
• Mention Detection
• Types of Reference
• Coreference Resolution Models
• Coreference Resolution Evaluation
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Types of Reference
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Anaphora vs Coreference
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Anaphora vs. Cataphora
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Cataphora
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[Oscar Wilde--the Picture of Dorian Gray]
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Outline

• What is Coreference Resolution?
• Mention Detection
• Types of Reference
• Coreference Resolution Models
• Coreference Resolution Evaluation
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Learning-based Models: Mention Pair
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Mention Pair Training
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Mention Pair Test Time
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Mention Pair Test Time
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Mention Pair Test Time
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Mention Pair Test Time
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Group discussion: Disadvantages of Mention Pair 
Models and Features for Computing Probability
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P(“she”, “I”)?
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Mention Pair Models: Disadvantage
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Mention Pair Models: Disadvantage

33

33

How do we compute the probabilities?
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How do we compute the probabilities?
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A. Non-Neural Coref Model: Features
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B. Neural Coref Model
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Neural Coref Model: Inputs
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Learning-based Models: Mention Ranking
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Learning-based Models: Mention Ranking
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Learning-based Models: Mention Ranking
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Learning-based Models: Mention Ranking
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Coreference Models: Training

43

43

Coreference Models: Training
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Mention Ranking Models: Test Time
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Mention Ranking Models: Test Time
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Outline

• What is Coreference Resolution?
• Mention Detection
• Types of Reference
• Coreference Resolution Models (Rule-based, Learning-based)
• Coreference Resolution Evaluation
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Coreference Evaluation
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Coreference Evaluation
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Coreference Evaluation
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Coreference Evaluation
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Coreference Evaluation
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Knowledge-based Pronominal Coreference
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