
C. 5378 lecture 12 : constituency
parsing

Announcements
- A} due in one week

-

Monday : talk by Preslav Nakai
- CRFS : see video on course website

Recipe Viterbi : dynamic programming
algo to compute Max Pty ,I )4-

( similar algo today : CKY)

Beam search : faster approximation
to Viterbi by ruling out

low - storing Things



Today Constituency intro

Probabilistic context-free
grammars

CKY algorithm (start )

constituency see slides
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probabi-isf.GE
Each rule has a pro
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Probs normalize per parent
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NP → DT NNS
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Buildingaparser
Input: treebank ( sent w/labeled

trees)
Output : grammar + model + way to

compute PCTII )



① Grammar preprocessing
- Make every

tree binary +unary
A A

BIT → B^A
'

⇒

② Computing probs . for grammar
maximum likelihood estimate
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③ CKY algorithm
Inputs : PCFG

sentence I

Output: argmfaxpftlx) most
likely tree
1-for I

= argmax PIT,I )
T

Dynamic program : track the best

score for each non terminal

over each span of the sentence

Tli
, j ,
D= score ( log prob) of
the best way to

build ✗

over Ii . . -I; (span ligjl )



role : NP
-DTNN Cqu) s

log P(
rule) :

-1

+ 1-[040-1]
6,31

÷÷÷÷¥.
ñ:%ÉE¥V=O

NN :-X

NNS !
-✗

the child raises it

0 I 2 3 4

Grammar :
s→NP VP I

DT→ the 1

NN - child I
NP → DT NN
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NNS→ raises I NP - NN NNS 112

VBZ - raises 1
up → VBZPRPI

pRP→ it , logl"4= -1



CKY :

Base :T( i ,i+l , D= log Plwilx )
( loop over all ✗Enontevminals

Recursive case:

Tfigj, X) loop over all is + js+Xs

loop over split points K
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