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Coreference	Resolution
The	task	of	finding	all	expressions	that	

refer	to	the	same	entity	in	a	text.

Introduction



First	end-to-end	coreference resolution	model
• Significantly	outperforms	all	previous	work
•Without	using	a	syntactic	parser	or	hand-
engineered	mention	detector
• Instead,	used	a	novel	attention	mechanism	for	
head	words	and	span-ranking	model	for	mention	
detection

Introduction



• Input:	Word	embedding	along	with	metadata	such	
as	speaker	and	genre	information.
• Two	steps	model:	
• First	step	computes	mention	score	and	encodes	span	
embedding	
• Second	step	computes	the	final	coreference score	by	
summing	antecedent	scores	from	pairs	of	span	
representations	and	the	mentions	score	for	each	span	

• Output:
• Assign	to	each	span	i an	antecedent	yi.

Model:	End	to	End



Model:	Step	one		



Step	one:	Span	Embeddings



Head-finding	Attention	
For	each	span	i,	for	each	word	t:



Span	Representation

∅ " just encodes the size of span i.



Pruning

Time	complexity:	complete	model	requires	O(T4)	in	the	
document	length	T.

Aggressive	Pruning:
• only	consider	spans	with	up	to	L	words	
• only	keep	up	to	#T	spans	with	the	highest	mention	scores	
• only	consider	up	to	K	antecedents	for	each.



Mention	Score	and	Antecedent	score

Unary	mention	scores	and	pairwise	antecedent	scores



Model:	Step	two		



Learning:	

Conditional	probability	distribution



Learning:	Optimization	

Marginal	log-likelihood	of	all	correct	antecedents	implied	
by	the	gold	clustering:



Experiment

• Dataset:	English	coreference resolution	data	from	the	CoNLL-2012	
shared	task
• Word	representations:	300-dimensional	GloVe embeddings and	50-
dimensional	embeddings from	Turian
• Feature	encoding:	
• encode	speaker	information	as	a	binary	feature
• the	distance	feature	are	binned	into	the	following	buckets	[1, 2, 3, 4, 5-7
, 8-15, 16-31, 32-63, 64+] 



Result:	Performance



Ablations
How the	ablation	of	different	parts	of	this	model	will	affect	the	performance?



Span	Pruning	Strategies



Strength	and	Weakness

Strength	
• Novel	head-finding	attention	mechanism	detects	
relatively	long	and	complex	noun	phrases
•Word	embeddings to	capture	similarity	between	words

Weakness
• Prone	to	predicting	false	positive	links	when	the	model	
conflates	paraphrasing	with	relatedness	or	similarity
• Does	not	incorporate	world	knowledge



Strength	and	Weakness:	Example



Summary

• New	model:	State-of-the-art	coreference resolution	model	
• New	mechanism:	A	novel	head-finding	attention	mechanism
• New	insight:	Proves	that	syntactic	parser	or	hand-engineered	
mention	detector	isn’t	necessary


