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Syntactic Structures by Syntactic
Parsing

* Provide syntactic structure for a given
sentence
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The boy ate DT NN
| |

a sandwich



The Information Conveyed by Parse

Trees
(1) Part of speech for each word
NN = noun, VBD = verb(past tense), DT = determiner)
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The boy ate

a sandwich



The Information Conveyed by Parse

Trees
(2) Phrases
NP = noun phrase, VP = verb phrase, S = sentence

DT NN VBD
| | |

The boy ate DT NN
| |

a sandwich



Syntactic Ambiguity
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Syntactic Ambiguity

VP VP
\Y NP V NP PP
list DET N ‘ ‘
. l1st all on Tuesday
flights
all N PP
flights on Tuesday

Example from Michael Collins



Parsing = Structure Disambiguation
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To Locate and Classify Named
Entities (NEs)

The defense secretary Donald Rumsfeld
\— ~ _/
ORG PER

NE Labels

PER (person)
ORG (organization)




Popular Approaches: Sequential
Labeling NER (Seqg-NER)

The defense secretary Donald Rumsfeld
— S

—— ~ Seq Labels

ORG PER B (begin)

| (inside)
@ O (outside)

The — defense — secretary — Donald — Rumsfeld
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Word
Embedding

Additional
Word Features

CNN-extracted
Char Features

[OTOTT17 2

Forward 0
LSTM

Backward
LSTM

Output
Layers

saw  paintings

Chiu and Nichols (2016)
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J. P. Chiu and E. Nichols. Named Entity Recognition with Bidirectional
LSTM-CNNSs. Transactions of the Association for Computational
Linguistics, 4:357-370, 2016.
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Motivation

e Our observation

— most NEs are constituents

PER

A plausible

[ Constituent J% NE candidate

[ NNP J [ NNP J Ungrammatical - Unlikely an NE

The defense Sec\retary Domid Rumsfeld

~
Ungrammatical




Our Idea: NER through labeling
each constituent

The defense secretary Donald Rumsfeld



But...

e There are still some inconsistent NE

[NNP) [ NNP | (NNP ]

senator Edward Kenned Taihang Mountain range
PER LOC
Type-1 Type-2

Cross Siblings Cross Branches




Eliminate Type-1:
Constituency Tree Binarization
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senator Edward Kennedy senator
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PER
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Cross Siblings Consistent

Approach
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Eliminate Type-2:
Pyramid Construction

) (e

Taihang Mountain range Taihang Mountain range
LOC LOC
Type-2

Cross Branches No Inconsistencies

Approach 23



Constituency-Oriented NER

Sentence
N

{ConstituencyGraph Generation}
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0000

Constituency Graph
N

[ Constituent Classification ]
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Constituent Classification

* Constituent Labelling should be using “inside” and
“outside” information of the target constituent

PER

EREREN

The defense secretary Donald Rumsfeld



Bottom-Up Top-Down

senator Edward Kennedy

A
senator I Edward I Kennedy

26



BRNN Output Layer

 For eachnode i, given
— Left sibling /
— Right sibling r
— H, = Hbot,x + Htop,x

* Compute

— Predicted class probability distribution
O; = Softmax((H;||H||H;) Wour + bout)



Seq-Recurrent vs. Constituency-
Oriented BRNN

93% Consistency 97% Consistency
CoNLL 2003 OntoNotes 5.0
Model Precision Recall F1 Precision Recall F1
Bi-Recurrent - - - 85.7 86.5 86.10
Chiu and Nichols (2016) 91.4 91.9 91.62 - - 86.41
BRNN(-CNN) 90.2 87.7 88.91 88.0 86.5 87.21

Peng-Hsuan Li, Ruo-Ping Dong, Yu-SiangWang, Ju-Chieh Chou and Wei-Yun Ma. 2017. Leveraging
Linguistic Structures for Named Entity Recognition with Bidirectional Recursive Neural Networks.
EMNLP 2017.
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E2°4 def:{doctor| B4

B2 def:{human| A
domain={medical | &},
predication={doctor | EZ}&:
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agent={~}}}

B2t def:{InstitutePlace |35 FT:
domain={medical | &£},
telic={doctor | E&Z;&:

content={disease | J&EJF},

location={~}}}
B&# 7 def:{BeRecovered | {BJ5:
theme={disease | =45},
ability={least | {#}}
g2ai2%r def:{expenditure| & H:
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predication={doctor |EZ}5:

price={"}}}
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A def:{lhuman| A
predication={study| 2%
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Reference on E-HowNet

Keh-Jiann Chen, Shu-Ling Huang, Yueh-Yin Shih, Yi-Jun Chen, 2005,
Extended-HowNet- A Representational Framework for Concepts,
Ontologies and Lexical Resources IJCNLP-05 Workshop

Shu-Ling Huang, You-Shan Chung, Keh-Jiann Chen., 2008, E-HowNet: the
Expansion of HowNet, The First National HowNet Workshop

Su-Chu Lin, Shu-Ling Huang, You-Shan Chungand Keh-Jiann Chen, 2013,
The Lexical Knowledge and semantic representation of E-HowNet,
Contemporary Linguistics, Vol.15, No.2, pp. 177-194.

Yueh-Yin Shih, Wei-Yun Ma, Extended HowNet 2.0 — An Entity-Relation
Common-Sense Representation Model, LREC 2018
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