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Syntactic Parsing

* Analyzing a natural language string conforming to the
rules of a formal grammar, emphasizing subject,
predicate, object, etc.

e A traditional and core NLP task

http://www.ltp-cloud.com/demo/
3
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Elements of Parsing
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Constituency vs. Dependency
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Syntactic vs. Stanford Dependency

p
obj pc
nmod sbj nmod |nm0d‘ nmod |
l I

Economic news had little effect on financial markets

dobj
JJA-arnud NN nsubj ”A-amur.i

S

¥

Economic news had little effect on financial markets .

http://nlp.stanford.edu/software/stanford-dependencies.shtml
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Semantic Dependency Graph
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Abstract Meaning Representation (AMR)

A\ _ ARG1
instance / \ . ‘
\ .

The boy wants the girl to believe him. ARG1

The boy wants to be believed by the girl. /AR GO"*\ instancey_; ¥
The boy has a desire to be believed by the girl. - \\,\ believe-01 | ARGO
The boy’s desire is for the girl to believe him. want-01 \ ,‘:
The boy is desirous of the girl believing him. instance
YI£E \ | \
instance / y |
/ 4 girl ﬁ
boy ‘\\ P

http://www.isi.edu/~ulf/amr/help/amr-quidelines.pdf
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Combinatory Categorial Grammars (CCG)

CCG is fun

NP S\NP/ADJ  ADJ

CCG  Afdx.f(z) Az fun(x)
S\NP 7
Ax. fun(x)

S
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http://groups.inf.ed.ac.uk/ccqg/
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Multilingual

* CoNLL 2007 Shared Tasks
— Multi-lingual Dependency Parsing
— 12 languages
— http://ilk.uvt.nl/conll/

* CoNLL 2009 Shared Tasks

— Syntactic and Semantic Dependencies in Multiple Languages

— 7 languages
— http://ufal.mff.cuni.cz/conll2009-st/



http://ilk.uvt.nl/conll/
http://ufal.mff.cuni.cz/conll2009-st/

Multi-domain

e Syntactic Analysis of Non-Canonical Language (SANCL)
2012 Shared Task

— https://sites.google.com/site/sancl2012/

— Organized by Google
* Corpus
— Google Web Treebank
— Three web domains: CQA, Newsgroup, Online Review


https://sites.google.com/site/sancl2012/

Universal Treebank

* http://universaldependencies.org/
— 40+ languages with universal dependencies and POS tags

* For multi-lingual and cross-lingual research
— “Many Languages, One Parser” — CMU
 CoNLL 2017 Shared Task

— Multilingual Parsing from Raw Text to Universal
Dependencies


http://universaldependencies.org/

Algorithm
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Transition-based Dependency Parsing

* Greedily predict a transition sequence from an initial parser
state to some terminal states

e State (configuration)
= Stack + Buffer + Dependency Arcs

Stack Buffer -
classifier LEFT-ARC(l)
ROOT has_VBZ good_JJ Control_ NN . . |:> RIGHT-ARC(I)
/ - SHIFT
nsubj
He_PRP Arc Standard algorithm

Configuration

CCL 2016 Technical Review



from single words

Sowp; Sow; Sop; Nowp; Now; Nop;
Niwp; Nyw; Nip; Nowp; Now; Nop;

Traditional Features

SowpNowp,; SowpNow,; SowNowp,; SowpNop,
SopNowp; SowNow; SopNop
f\'vupf\’vlp

from three words

Stack Buffer NopN1pNap; SopNopN1p; SonpSopNop;
SopSoipNop; SopSorpNop; SopNopNoip

Configuration ROOT has_VBZ good_JJ Control NN .__
Table 1: Baseline feature templates.
Asubj w — word; p — POS-tag.

He_PRP distance

Sowd; Sopd; Nowd,; Nopd;
SowNowd,; SopNopd;

. a valency
Feat_u re Vector: Sowv,.; Sopvy; Sowvy, Sopvi; Nowvy: Nopvy;
* Binary

unigrams
* Sparse °]° . ° . o O . °1° Sonw: Sonp: Sol: Soow: Soip: Soil:

* High-dimensional Sorw; Sorp; Sorl; Notw; Nop; Nol;
third-order

Sonaw; Sonap; Sonl; Sorzw; Soizp; Soizl:
Feature templates: a combination of elements from the configuration. Soraw; Sorap: Soral; Noiaw: Nowap; Nowzl;

« For example: (Zhang and Nivre, 2011): 72 feature templates SopSopSoizp: SopSorpSorap:
SopSonpSonzp; NopNowp Nowzp;

label set
Sn W8, Snps rs S{] ws;, S(]p,S';,‘ .-'\'Tn wsp, ans; y

Table 2: New feature templates.
w — word; p — POS-tag; v, v, — valency; [ —

CCL 2016 Technical Review dependency label, s;, s, — labelset!



Chen and Manning NN Parser

Softmax layer:
p = sortmax(Wih 00 00

Hidden layer: [ ]
h = (WPla® + Wit + Wizt +b)3 b W A
s ===== ﬁ/,l-'/"'-- ----- -}---- -\\'----
Input layer: [z, 2!, 2] { ______ A . ////. ///// \\\\]
words POS tags arc labels
Stack Buffer
Configuration ROOT has_VBZ good.JJ | | control NN ...
< nsubj
He PRP

Chen, D., & Manning, C. D. (2014). A Fast and Accurate DependencyiParser using Neural Network. ACL. 18



Stack LSTM Parser
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Dyer, C., Ballesteros, M., Ling, W., Matthews, A., & Smith, N. A. (2015). Transition-Based Dependency Parsing with Stack
Long Short-Term Memory- ACL. CCL 2016 Technical Review 19



Sentence-level Log Likelihood

9 ef(a:? 9)1
p(yZ | Ly ) T Bf(x’ g)j
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fla, 0)i= > olx, yi, k, ax)

arCY;

Zhou, H., Zhang, Y., Huang, S., & Chen, J. (2015). A Neural Probabilistic Structured-Prediction Model for Transition-Based
Dependency Parsing. ACL.



SyntaxNet: Google

Training with Beam Search:

Sum scores of all decisions across entire history.... VRN @

|nc0rrect det nsubj ROOT mark det nsubj advcl punct

parse  The horse raced past the barn fell
+[NNHNNHNNHNNHNN}> N
( m C;;::Egt (—\nsubl partmod prep det pobj ROOT punct

The horse raced past the barn fell .

----»[NN]—»[NN]—»[NN]—»[NN]—»[NN]—»---

Update: maximize P(correct parse) relative to the set of alternatives

Globally Normalized SyntaxNet Architecture (Overview)

Andor, D., Alberti, Chris., Weiss, D., Severyn, A., Presta, A., Ganchey, K., Petrov, S., & Collins, M. (2016). Globally

Normalized Transition-Based Neural Networks. ACL.
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Zhang & McDonald
(2014)

Changes of Performance

Test on PTB with Stanford Dependency

Chen & Manning (2014) Dyer et al. (2015) Zhou et al. (2015) Andor et al. (2016)

B UAS ELAS
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Encoder-decoder Parsing

S
|
Johnhasadog. — NP /VP\ .
| e ~

NNP VBZ NP
PN
DT NN

John has a dog . — (S (NP NNP )xp (VP VBZ (NP DT NN )np )ve - )s

Vinyals, O., Kaiser, L., Koo, T., Petrov, S., & Sutskever, I. (2015). Grammar as a Foreign Language. ICLR.

Encoding: But it was the Quotron problems that ...

v

Decoding: Butit was @L SBJ @L DEP the Quotron problems @L NMOD @L NMOD that ...

Wiseman, S., & Rush, A. (2016). Sequence-to-Sequence Learning as Beam-Search Optimization. arxiv.
CCL 2016 Technical Review 23



Some Open Questions

* |s Parsing Necessary?

Stanford Sentiment TreeBank 49.8 / 50.7 (Segment) 50.4
Binary Sentiment Classification 79.0 774

Question-Answer Matching 56.4 55.8

Semantic Relationship

Classification 75.2 76.7
Discourse Parsing 575 56.4

Jiwei Li, Minh-Thang Luong, Dan Jurafsky and Eduard Hovy. When Are Tree Structures Necessary
for Deep Learning of Representations? EMNLP, 2015.



More Questions

e Grammar

— Is richer semantic better? |

Combinatory

A | Categorial

Abstract Grammar
A Meaning
Semantic Representation
Dependency

Stanford icher Information

Graph
| Dependency

Syntactic
Dependency

Constituency

Syntactic Semantic
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More Questions

e Grammar

— |Is richer semantic better?
* Data

— How to obtain large (pseudo) annotation data?
e Algorithm

— Can we utilize other supervision?



Future Trends

e Grammar

— Trade-off between rich information and performance
* Data

— Exploiting multiple treebanks
e Algorithm

— Deep reinforcement learning



Thanks!



