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Last class

Structure in NLP
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Today’s class

e Grammars (CFGs and TAGS)

e Inference in NLP



Context-free grammars

What is a CFG?

e A set of nonterminals N

e A set of vocabulary terminals V

e A startsymbol S € N

e A set of production rules R, a — « is such that « € N and
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Are CFGs sufficient for natural language?

Let G be a grammar.

TG = of P T Jowible
L,3 G
L(G) — &t oF 5'}“.\’\\3 v\\\a\ﬂt% \,D C_

e Dutch - there are structures in Dutch which do not appear in any
T(G) for any G context-free grammar

e Swiss-German - there are structures in Swiss-German which do
not appear in any L(G) (and hence in any T(G)) for any G CFG

The constructions are similar to demonstrate that. Swiss-German
uses case markers.



Tree adjoining grammars

Initial trees:

Auxiliary trees:
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Derivational process:
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Tree adjoining grammars

Quick question: is {ww | w € ¥*} a context-free language?
//



Tree adjoining grammars

Quick question: is {ww | w € X*} a context-free language? _
q {ww | } guage? o _y, |

Is it a tree adjoining language?
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Tree adjoining grammars

Another quick question: is {a"b"c*d" | n > 1} a context-free
language?
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Tree adjoining grammars

Another quick question: is {a"b"c"d" | n > 1} a context-free
language?

Is it a tree adjoining language?



Tree adjoining grammars

They add the “minimum needed” in order to capture phenomena
such as cross-serial dependencies

They are part of a family of grammar formalisms called “mildly
context sensitive”

Other examples which are weakly equivalent: combinatory
categorial grammars, head grammars, linear indexed grammars



Canonical forms of grammars

Canonical form: (1) a specific form for writing a grammar; (2) every
general CFG can be converted to an “equivalent” canonical form.

Important example: Chomsky normal form (or binarised form)
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Why is CNF a normal form?

S—NP VP NP PP




Probabilistic grammars
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Weighted grammars
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Basic inference with grammars

The probability of a derivation:
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We estimate a PCFG. How do we parse a sentence?



Estimation

We learned how to do estimation:

e Maximum likelihood estimate
e Bayesian posterior summarisation

e ... There are many other ways

What's next?



Inference

What's inference?
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Inference

Our © was usually a cross-product of inputs and outputs

Now, given an input, we need to find the correct output
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Inference

Our € was usually a cross-product of inputs and outputs

Now, given an input, we need to find the correct output

arg max p(output|input)
output



Linear Score Function

Consider a model which is a PCFG. \)( " >
Probability of a tree: - (r ... m)
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“Best” tree y given sentence x:
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Linear Score Function NN NORIT0O,
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