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Coreference from clustering – Why?

• - Learns entity-level 
• Bill Clinton says… 
• Clinton…, she is very happy to be home.
• {Bill Clinton}, {Clinton, she}.



Model – Overall Design



Model – Mention Pair Encoder

• Obama says the U.S. government has killed Bin Laden.
• Obama: {NA}
• U.S. government: {Obama}
• Bin Laden: {U.S. government, Obama}



Model – Mention Pair Encoder



Model – Mention Pair Encoder

• Mention Features:
• Type / position /…

• Pair&Document Features:
• Genre / Distance / Speaker / String Match /

• Mention Embeddings: 
• head word / dependency parent / first(last word) / two preceding(following) 

words / averaged five preceding(following) words / averaged all 
words(mention,sentence,document) / 



Model – Cluster Pair Encoder



Model – Mention Pair Ranker



Model – Cluster Ranking

• Easy First
• Make easy decisions first
• Delay hard ones to the last
• Intuition?

• - Deep Learning to Search
• Decisions made based on previous decisions



Model – Deep Learning to Search



Model – Deep Learning to Search

• Run current policy from the start state to end
• Compute loss and update policy with gradient descent
• Expose to mistake, learns how to cope



Results



Results



Takeaway

• Clustering Coreference – Learns entity level information
• Deep learns policy with easy-first


