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5.2.1 problems with PCFG: @
B The problems in structural dependency

A CFG assumes that the expansion of any one non-termuinal 15 independent of the expansion of any
other non-termunal. This independence assumption 1s carried over in the PCFG: each PCFG rule 1s
assumed to be imndependent of each other rule, and thus the rule probabilities are multiphed
together. But. In English. the choice of how a node expands 15 dependent on the location of the
node in the parse tree. For example, there 1s a strong tendency for the syntactic subject of a
sentence to be a pronoun. This tendency is caused by the use of subject position to realize the
topic or old information. Pronouns are a way to talk about old information. While the
non-pronominal lexical noun-phrase are often used to introduce new referents. According to the
mvestigation of Francis (1999), the 31.021 subjects of declarative sentences in Switchboard
corpus. 91% are pronouns and only 9% are lexical. By contrast, out of 7 498 direct object, only

34% are pronoun. and 66% are lexical.

Subject: She 15 able to take her baby to work with her.
- My wife worked until we had a famuly.
Object: Some laws absolutely prohibit it.

All the people signed applications.
These dependencies could be captured if the probability of expanding an NP as a pronoun (via the
rule NP = Pronoun) versus a lexical NP (via the rule NP = Det Noun) were dependent on
whether the NP was a subject or an object. However, this 1s just the kind of probabilistic
dependency that a PCFG does not allow.



B The problems in lexical dependency
PCFG can only be represented via the probability of pre-terminal nodes to be expanded lexically.
But there are a number of other kinds of lexical and other dependencies that is important in
modeling syntactic probabilities.

--PP-attachment: The lexical mmformation plays an mmportant role in selecting the correct
parsing of an ambiguous prepositional phrase attachment.
For example. in the sentence “Washington sent more than 10.000 soldiers into Afghanistan™. PP

“mto Afghanistan™ can be attached either to NP (more than 10.000 soldiers). or to attached to the

verb (sent).



In PCFG the attachment choice comes down to the choice between two rules:
NP = NPPP (INP-attachment)
And VP = VPPP (VP-attachment)

The probabality of these two mles depends on the training corpus.

Corpus NP-attachment VP-attachment
AP Newswire (13 million words) 67% 33%
Wall Street Journal & IBM manuals 32% 48%

Whether the preference 1s 67% or 32%. in PCFG this preference 1s purely structural and must b
the same to all verb.

However, the correct attachment 1s to verb. The verb “send” subcategonzes for a destmatior
which can be expressed with the preposition “into_ It 15 a lexical dependency. The PCFG can nc
deal with the lexical dependency.

—Coordination ambiguities:
The coordination ambiguities are the key to choosing the proper parse.

In the phrase “dogs in houses and cats™ 15 ambiguous:

Left tree: NP Right tree: NP
NP Conj NP NP PP
T ] | A
NP and Noun Noun Prep

PP NP
| T | R Y
NP NP

Noun Prep NP cats dogs 11 ' Comny



In the phrase “dogs 1 houses and cats™ 1s ambiguous:

Left tree: ___NP Right tree: NP
- ]\ /f\
NP Cony NP NP PP
NP PP and Noun Noun Prep NP
| e | | T
Noun Prep NP cats dogs mn NP Cony NP
I | I .
dogs 1 Noun Noun and Noun
| | |
house house cats

Although the left tree 1s mntmtively the correct one. But the PCFG will assign them identically
probabilities because both structure use the exact same mle:
NP -2 NP Conj NP
NP = NP PP
NP -2 Noun
PP = Prep NP
Noun =2 dogs | house | cats
Prep =2 1n
Conj = and
In this case. PCFG will assign two trees the same probabality.
PCFG has a number of inadequacies as a probabilistic model of syntax. we shall augment PCFG

to deal with these problems.






