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Probabilistic Context-Free Grammar - Definition
I PCFG = CFG where the rules of P obtain an additional

(conditional) probability:

I A→β [p] : means [p] = P(A→β), where this:
= P(′′analyzedinto′′β|A)

where ΣβP(A→β) = 1
I PCFG consistent iff the sum of the probs of the sentences of

L(PCFG) is 1.
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Example

I Book a flight that serves dinner
I could be expressed by:

Book the [dinner flight]

I according to the grammar, this string could obtain the
following reading also:

Book [the dinner ] [flight]
(structurally identical to the borderline case
Book [John ] [flight] ,
but not possible her)
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Example

I Book the dinner flight
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Probability of trees

I

8 / 17



Definition Probabilistic CKY Parsing of PCFGs Problems and Improvement

Example

I Book the dinner flight

I left tree is better (as should be).
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Parsing Task
I Search for tree with highest probability
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Probabilistic CKY Parsing of PCFGs
I
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Problems and Improvement

I Lexical dependencies and others are not taken into account
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Improvement

I Tag nodes with information about their lexical heads
I Refine constituent structure

(several types of S, NP, etc. or simply add class information
from context:
for instance, annotate node by parent type:
NP is in S (a subject), NP is in VP(a object), etc.)

→ lexicalized and unlexicalized PCFG
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Lexical context information

I
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Non-lexical context information

I
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