
CS371N Lecture 16

Trees
,
PCFGS

,
CKY

Announcements
- Ay due Tuesday
- Midterm next Thursday in class
- My OHS are virtual today

Recaps Hmms
,
Viterbi

timms Pty,I )
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Viterbi algorithm :
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today
- Constituency syntax
- PCFGS
- CKY

c;;*s Festnonterminals terminals start

symbol

5,VP , NP . . .

words s
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binary unary

5- NP VP I Dtr the 1

VP → VBD NP I NNS → children I

NP→ DT NN Kz NN → cake 112

NP → DT NNS Hz NN→ spoon
112

VBD - ate I

CFG defies a set of trees

s ←
Start

apply ruleas

NP VP
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NP
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the cake ate DT NNS
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Probabilistic CFGS

Each role has a prob .
Probs . normalize per parent

✗ rule / parent)

f-×
. Plrule / NP / = {

% NP → DTNN

V2 NP → PT NNS

Puree)=1T Plate / parent Cruel /
rules

Generative model of sentences

PIT, E) Hmm : Pty ,I )

what we can do : ① generate sent.

② Compute
angina PLTII)
T
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Input :
"
treebank

"

i sent labeled w/trees

Output : grammar ( PCFG )

① Grammar preprocessing
Binarize trees

A

B D
⇒

B a.
i

↳
② Read grammar off

tree bank and

compote probs . Count-1 normalize
-

NP NP NP
^ A "

DT NN
of NN

NNS

dogsthe cake the dog



PC rule / Np / = {
NP- DTNN 2/3

NPSNNS '
↳

Plwora INN )= {
cake V2

dog "2

Pfword INNS/ = [ dogs I

③ Parsing algorithm CKY

Inputs : PCFG , sentence I

Output : ayn" PLTII)
T

most likely tree T for I



CKY

Tyrannic program
: track the best score

for building a non terminal over each

span of a
sentence

Him
T( i.j , X) = score Clog prob ) of the

best way
to build constituent

✗ over span Ci, ;)

Base case : Tligi -4 ,N= log Plwilx)
Recursive case : Tliij , X )

loop over all is
, js, Xs

loop over all "split points
" K

"transition
"

= Max mat [ log P( ✗ →Xixz )K :i<k<j ✗ →Xyz
+Tligk, XD
+Tlksj ,Xz))
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the A child raises it

Grammars
→ NPVP I

DT → the 1

NN > child ,
② NP→ DT NN 112

NNS→ raises 1 NP - NN NNS Hz

Vst → raises I
vp→vBz PRP 1

PRP → it I

Assume log 1421=-1


