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+ We can formulate parsing as

e try
sed
- Bottom up:begin with the nput and o e 0 the st symbel
. pect of a parser
- Directional

but rarely used)

‘memory before processing

Top-down parsing as search
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Earley algorithm

+ Earley algorithm is a top down (and left-to-right) parsing algorithm
« Itallows arbitrary CFGs
+ Keeps record of constituents that are
predicted using the grammar (top-down)
in-progress with partial evidence
completed based on input seen so far

at every position in the input string

« Time complexity is O[n)

Earley chart entries (states or items) Earley algorithm: an informal sketch
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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])
s e s
o she |, saw 2 duk 0 o e ek, e
Lhh  rEftm e sate_nile position_operation i i
o Lm e {gﬂ e WV osaws  [(12]  scanner ZL:E”
8 S—NPeVP  [01]  completer L= RSV N[ 2] i plet N Came
6 VP Ve (12 comploter o
9 NP oNPePP [01]  completer N Sk
D oD M = 7 S NPVPe [02]  completer Voo
B 1] predictor vooa
D W o e 18 NP eDetN [22] predictor Y
v Pr 19 NP —eNPPP [22]  predictor P b  her
B Wodiy [ Eoiis 20 NP ePm  [22] predictor P i
13 PP —ePrpNP [11]  predictor Dot 1 the - B Det . a| the
il st
Earley parsing example (chart[3]) Earley parsing example (chart[4])
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Summary
 The Earley parser i  top-donn prser ith bottom-up filering (or,you can
also view i the other way aroun
 The parser improves over a backiracking parser by
 Gynamic programming: ot r-<omputing thesusrees
heing
put pestion
« Itcan process any CFG (no need for CNF)

Earley parsing: summary

+ Complexity (asymptotic) s the same as CKY
- time complexi ?

- space complexity: O(n)

.o . we need links for parsing
« Again, the Earley ap trees « There is a nice relation between CKY and Earley: you can view Earley as
‘may require exponential time binarizing the grammar (converting to CNF) ‘on the fly”
+ Suggested reading: Grune and Jacobs (2007, section 7.2)

Next:
+ Dependency parsing
+ Reading suggestion: Jurafsky and Martin (2009, dratt chapter 19)

n exercise cknowledgments, references, additional reading materia
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‘Consruct the CKY and Early charts for th sentence beow

The duck she sav is in the park

[ Recommended grammar | .
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http://dickgrune.com/Books/PTAPG_1st_Edition/BookBody.pdf
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