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Syntactic Parsing



I preferthemorning flight through Denver



Constituency Parse Tree

I prefer the morning flight through Denver
PRP VERB IN NNPNNNNDT

PPNP

NP VP

S



Dependency Parse Tree

J&M Textbook

https://web.stanford.edu/~jurafsky/slp3/14.pdf


Dependency Parse Tree

J&M Textbook

https://web.stanford.edu/~jurafsky/slp3/14.pdf


Q: How do constituency and dependency 
parse trees differ?

I  prefer the morning flight through Denver

PRPVERB IN NNPNNNNDT

PPNP

NP VP

S prefer

I flight

the morning Denver

through



Q: How do constituency and dependency 
parse trees differ?

Focuses on phrases

I  prefer the morning flight through Denver

Focuses on relations

PRPVERB IN NNPNNNNDT

PPNP

NP VP

S prefer

I flight

the morning Denver

through



Q: How do constituency and dependency 
parse trees differ?

Constituents are sequences

I  prefer the morning flight through Denver

Relations not restricted by word order

PRPVERB IN NNPNNNNDT

PPNP

NP VP

S prefer

I flight

the morning Denver

through



Dependency trees can be very flat

Yesterday Abigail was reluctantly giving Max kimchi



From Constituents to Dependencies

The  lawyer  questioned  the  witness
DT NN VBD DT NN

NP VP

NP

S



I. Identify head of each constituent

The  lawyer  questioned  the  witness
DT NN VBD DT NN

NP VP

NP 

S

( witness )

( questioned ) ( lawyer ) 

( questioned ) 



Determining heads of constituents

Idea:Every phrase has a head word

A head ruledetermines which of a treeôs children will be its ñheadò

Example rule from Collins (1997):

If parent is NP:

Then: Search from right - to - left for first child       
ÔÈÁÔƦÓ ..Ɨ ..0Ɨ ..03Ɨ ..3Ɨ .8Ɨ **2

ELSE: Search from left - to - right for first child      
which is NP



II. Set other children to depend on head

The  lawyer  questioned  the  witness
DT NN VBD DT NN

NP VP

NP 

S

( witness )

( questioned ) ( lawyer ) 

( questioned ) 



II. Set other children to depend on head

witness

lawyer

questioned

The t he



Projectivity 

Not all dependency parses have corresponding constituency parses!

J&M Textbook

https://web.stanford.edu/~jurafsky/slp3/14.pdf


Projectivity 

Non-projective dependency trees are notcontext-free! So, they cannot 
be described by a context free grammar.

J&M Textbook

https://web.stanford.edu/~jurafsky/slp3/14.pdf


Applications



I. Parse Trees as Features



Core Question:
Can answering natural language questions with Freebase be 
improved by pairing Freebase with ñmodestò information extraction 
methods?

Information Extraction over Structured 
Data: Question Answering with Freebase

Yao & Van Durme 2014

https://aclanthology.org/P14-1090.pdf


Information Extraction over Structured 
Data: Question Answering with Freebase

Yao & Van Durme 2014

https://aclanthology.org/P14-1090.pdf


Asking too much? The Rhetorical Role of 
Questions in Political Discourse 

Core Question:
What are the rhetorical roles of questions in political discourse?

Zhang et al. 2017(slides)

https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP 2017_slides.pdf


Questions serve informational roles

Zhang et al. 2017(slides)

https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP 2017_slides.pdf


ȣÂÕÔ ÔÈÅÙ ÁÌÓÏ ÓÅÒÖÅ ÍÁÎÙ ÒÈÅÔÏÒÉÃÁÌ ÒÏÌÅÓ

ñThePrime Minister is rightly shockedby revelationsthat many food
productscontain100% horse. Doeshe sharemy concernthat, that if
tested,manyof hisanswersmaycontain100%bull?ò

https://www.bbc.com/news/av/uk-politics-21444663

Zhang et al. 2017(slides)

https://www.bbc.com/news/av/uk-politics-21444663
https://www.bbc.com/news/av/uk-politics-21444663
https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP 2017_slides.pdf


Goal: Identify rhetorical role of questions

Zhang et al. 2017(slides)

https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP 2017_slides.pdf


Goal: Identify rhetorical role of questions

Zhang et al. 2017(slides)

https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP%202017_slides.pdf


Question Motifs

Question motifsare ñlexico-syntactic patterns recurring in a collection 
of questionsò

I. Extract relevant fragments from dependency parse treesof questions

5 Fragments: what, what is, goingŸ*, isŶgoingand goingŸdo

Zhang et al. 2017(slides)

https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP%202017_slides.pdf


Question Motifs

I. Extract relevant fragments 
from dependency parse trees 
of questions

II. Groupfragments into motifs 
based on how they cooccur

Zhang et al. 2017(slides)

https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP%202017_slides.pdf


How to identify rhetorical roles?

Questions with similar rhetorical functions will map to similar answers

Zhang et al. 2017(slides)

https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP%202017_slides.pdf


Some of the rhetorical types

4: Agreement

Zhang et al. 2017(slides)

https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP%202017_slides.pdf


Some of the rhetorical types

6: Concede, accept

Zhang et al. 2017(slides)

https://aclanthology.org/D17-1164.pdf
https://www.cs.cornell.edu/~cristian/Asking_too_much_files/Asking_too_much_EMNLP%202017_slides.pdf


II. Relation Extraction



Relation Extraction

Whodid whatto whom?

Clinton defeated Dole



Relation Extraction

Whodid whatto whom?

Clinton defeated Dole

(Clinton; defeated; Dole )



Relation Extraction

Whodid whatto whom?

Dole was defeated by Clinton



Relation Extraction

Whodid whatto whom?

Dole was defeated by Clinton

(Clinton; defeated; Dole)



Connotation Frames of Power and Agency 
in Modern Films

Core Question:
Can the power and agency dynamics reflected in verbs be used to 
measure the gender bias prevalent in films? How do these measures 
of power and agency compare to the Bechdel test?

Sap et al. 2017 (demo)

https://aclanthology.org/D17-1247.pdf
https://homes.cs.washington.edu/~msap/movie-bias/


Connotation Frames of Power & Agency

Sap et al. 2017 (demo)


