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Top-down parsing as search Earley algorithm

+ Earley algorithm is a top down (and left-to-right) parsing algorithm
« Itallows arbitrary CFGs
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at every position in the input string
« Time complexity is O[n)

Earley chart entries (states or items) Earley algorithm: an informal sketch

1 Start at position 0, predict S
2. Predictall possible states (rules that apply)
3. Read a word

4. Update the table, advance the dot f possible

Earley chart entries are CF rules with a ‘dot’ on the RHS representing the state of
the rule

+ A eali.il predicted without any evidence (yet)
« A e Bl partially matched
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Earley algorithm: three operations Earley parsing example (chart[0])
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Earley parsing example (chart[1]) Earley parsing example (chart[2])
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Earley parsing: summary

« Complexity (asymptoti) i the same as CKY
- time complexity : O(n)
- space complexity: O(n)

.o i . we need links for parsing
« Again, the Earley ap trees
‘may require exponential time

Summary

« The Earley parser is a top-down parser with bottom-up filtering (0r, you can
also view it the other way around)
« The parser improves over a backtracking parser by
dynamic programming; not re-computing the subtrees
= Hlering; §
input position
+ It can process any CFG (no need for CNF)
re is  nice relation between CKY and Earley: you can view Earley as
binarizing the grammar (converting to CNF) ‘on the fly”
Next:
+ Dependency parsing
+ Reading suggestion: Jurafsky and Martin (2009, draft chapter 14)

An exercise

‘Consruct the CKY and Early charts for th sentence beow

The duck she sav is in the park

Recommended grammar
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N

NP Det N — park
NP P N duck
NP NPPP Vs

NP NPS Vo saw
VP - VNP Prm — she
VPV Prp—in

VP S VPPP  Det - the




	Top-down Chart Parsing: the Earley algorithm
	
	Parsing so far

	Introduction
	Top-down parsing as search

	Earley
	Earley algorithm
	Earley chart entries (states or items)
	Earley algorithm: an informal sketch
	Earley algorithm: three operations
	Earley parsing example (chart[0])
	Earley parsing example (chart[1])
	Earley parsing example (chart[2])
	Earley parsing example (chart[3])
	Earley parsing example (chart[4])

	
	Earley parsing: summary
	Summary
	An exercise


	Appendix
	Acknowledgments, references, additional reading material


