
C. 5371N Lecture 16

Constituency Parsing, CKY

Announcing
- All due Tues

-
Midterm next Thurs

Reap Want to use HMMS to find

argmaxplytx ) (most likely tags
4- for given sentence )

= argmax ply ,I )
I ⇒ ← constant w.r-t.LT

Viterbi algorithm
vilt )= score of best path ending in t

at step i

v
, (g) = log PIx.ly ) Hog Pty )



vily-l-logplx.ly ) -1
Maxy-preuflgPG-typrwl-vi-fyp.eu]

today
- Constituency syntax : see slides

- PCFGS
- CKY algorithm

Contextfreegrammars
{ N T S R )
nonterminals terminals start

symbol rules

sit ,NP ,
words

s
etc .



Ruley

binary probs unary

5→ NP up
1
-

DT- the 1

vP→ VBDNP
" NNS - children I

NP → DT NN 112
NN → cake 112

NN → spoon
112

NP → PTNNS
'"

VBD → ate I

[FGs define a set of trees

s rewrite using rules
at

NP VP Pltree)=tg
✗

'12 N
DT NN VBD NP
I 1 I

' 12 1 I ✗ 1/2

the cake ate
DT NNS \
the lchildren



Probabilistic context - free grammars
-

(PCFGD

Each role has a prob .

Probs
.

normalize per parent

P( rule / parent)
F-✗ . Plate Inp )={ NP

- DT NNE

NPs DT NNS 42

Pitree) = IT Plate / parent)
rules c- tree

Buildingaparsere
Input : treebauk Gents w/ labeled

trees)
output: grammar CPCFG

)
(also need parsing algo .)



Steps
① Grammar preprocessing step
- Make trees have binary +unary
rules only
A A

A- ⇒ f- A '

BC D X

C D

④ Read off
grammar + compute

probs.co#-+normalizeTreebank
:

NP NP NP
x x
DT NN

the are
DT Nw

NHS
the dog digs



Plrulel NP ) = {
NP → DTNN 2g
Np → NNS

' 13

P( word / NN ) = {
cake Yz

dog
"2

P( word INNS / = { dogs I)^
similar to HMM emissions

✗ word / tag )
③
CKY_ Inputs : PCFG, sentence I

Output : a3Y PLTII )
most likely tree T for that

sentence



Dynamic program
: track the best

score for building a nonterminl

over each span of the sentence
Guilin
T( i, j, X ) = score ( log prob) of
the best way to build constituent

✗ over span Cig;)
Gord i up through word j)

we compute argmax PIT, I)T



-1 log PIM
- DTNN)

(o•,¥, ,
(9) + CIMK

+ score of
LC (0,4-112,4)

( 1,4 (0,31+13,4)

+÷÷÷:¥÷¥¥É¥¥¥•

NN else -✗
VBT :O

:

the child raises it

0 I 2 3 4

Grammar

DT→ the
' S→ Np VP

I

NN → child
' * NP → DTNN 112

NNS→ raises
' NP →

NN NNS 112

VBZ - raises
'

ups VBZ PRP 1

PRP > it
'

Assume log 1421=-1



runtime: class)
CKY : owG)
Base case : Tci

,
i -11
,
X) = log Plwilx)

(loop over all ✗ )

Recursive case

Tcijj , X ) loop over all is +jsexs

loop over split points K
"
transition"

= Max Max

K:i< Kaj ✗→×
, ×, [ log PK→×,✗z)

+ This K, X ,
/ +Tltyjsxz]

Iterate upwards in terms of span
length 6,3)

K=l @ k⇒
•4

• p • • • • I •


