
Introduction to Syntactic 
Parsing



Syntax

Setting out together or arrangement

• Refers to the way words are arranged together



Syntax

• Why should you care?

• Grammars (and parsing) are key components in many applications
• Grammar checkers

• Dialogue management

• Question answering 

• Information extraction

• Machine translation



Sentence Types
• Declaratives:  A plane left.

S → NP VP

• Imperatives:   Leave!

S → VP

• Yes-No Questions: Did the plane leave?

S → Aux NP VP

• WH Questions: When did the plane leave?

S →WH-NP Aux NP VP



Two views of linguistic structure:
1. Constituency (phrase structure)



Two views of linguistic structure:
1. Constituency (phrase structure)



Headed phrase structure



Two views of linguistic structure:
2. Dependency structure
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Dependency Labels • amod: Adjectival modifier

• nsubj: Nominal subject

• dobj: Direct object

• advmod: Adverbial modifier

• appos: Appositional modifier

• cc: Coordinating conjunction

• det: Determiner

• nmod: Nominal modifier

• acl: Clausal modifier of a noun

• conj: Conjunct

• nummod: Numeric modifier



The rise of data and statistics:
Pre 1990 (“Classical”) NLP Parsing

Fed raises interest rate 0.5% in effort to control inflation. 

Minimum grammar: 36 parses
Simple 10 rule grammar: 592 parses



Classical NLP Parsing:
The problem and its solution



Treebanks [Marcus et al, 1993]

• Treebanks are corpora in which each sentence has been paired with a 
parse tree (presumably the right one).

• These are generally created 
• By first parsing the collection with an automatic parser

• And then having human annotators correct each parse as necessary.

• This generally requires detailed annotation guidelines that provide a 
POS tagset, a grammar and instructions for how to deal with 
particular grammatical constructions.



The rise of annotated data:
The Penn Treebank



The rise of annotated data



An exponential number of
attachments: Attachment ambiguities

PPs, adverbial or participial phrases, infinitives, coordinations, etc 
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Attachment ambiguities



Two problems to solve:
1. Avoid repeated work…
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Two problems to solve:
2. Ambiguity ‐ Choosing the correct parse
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