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Input Sentence

= o
Text The cat sat on the mat
1. Deep Neural Network(DNN) E s wloul o s
« UHSZ Pre-trainingE ZI} AR i s _F
—  0f: Word Embedding, Phrase Embedding Feature K § wiowp oL wy &
. __I.l._%z_‘! —E—_ﬁ_% 2|st ﬂ’é“%l' ] QPQ' &!'g' Lookup Table : !
— Convolutional Neural Network, LSTM LTyn ANAS
2. AlEshs 9ol WE 211 st A1 Z AR :
- Word2Vector 0|235}0{ 8t& A :
* K-means 0|-g-3|'°:| %E'IﬁE-I%JI Convolution !
AlsdZ47
* |°='|| EJ—I'
HHH 2 0| o|& o|o|H S0 B HOH OH B OH
SEE | o | p2EM | oA e
ZIE Max Over Time :
sha 90.7% 92.5% 77.8% 60.46% max(-) AAS
0, Linear .-~~~ :
69.6%
- M2 x6 AN~
DNN  884%  904%  75.1% (No- <
pretraining-: o
65 8%) HardTanh s
: S ANS
A= 7 v
o] T3 Linear ..o e v
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{Sentence approach network, R. Collobert/JMLR 2011)
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LSTM:Long Short-Term Memory

« RNN architecture specifically designed to
address the vanishing gradient and
exploding gradient problem

* The hidden neural units are replaced by a
number of memory blocks.

« Each memory block contains several cells
whose activations are controlled by 3
multiplicative gates

* Input/forget/output gate

* Deep Bidirectional LSTM

— A standard LSTM processes the
sequence in forward direction.

— The output of this LSTM layer is
taken by the next LSTM layer as
input, processed in reversed
direction

— These two standard LSTM layers
compose a pair of LSTM

NET OUTPUT

OUTPUT GATE

Lok

INPUT GATE

NET INPUT

Figure I: LSTM memory block with a single cell.
(Graves et al., 2009)

CRF_(Output

]—){ LSTM Re erse |

A record |da|e has |[ n't |[been |[ set || . |

argu ctx-p pred

Sentence

Figure 2: DB-LSTM network.Shadow part denote
the predicate context within length 1.

End-to-end Learning of SRL Using RNN (Zhou, 2015)
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Broad-Coverage Semantic DP (SemEval 2014 Task8)

« Syntactic/Semantic representation H|i

_ Syntactic DP Semantic DP(SRL)

—— Root node2FE{ O] node=A|  7¥sl root?} 2512 20, W2

== 2 7ks =758t node= |

Path ©.0IA Root nodeZ%E{ £% nodeZtA|  £% nodedl Y2& 4= U= path7}
mEe &2t pathTh E2Y of2] 7l EME = UAS

« Semantic representation= 2|5l general graph processing= =5t2{ gt
— ‘who did what to whom'2 &0 directstA| B3 7552
— O|& 29| projectivityE FA|EH(non-projectivity)
- ZFHo =2 D= content wordsS 1702] LR 2 8512 & > 2= predicate EHI2 22| 5]

ol
MO

« 7|& PropBank NomBank+= verbal/nominal predicate0|| CH5H argument
identification2. & 2si=l
— Negation, Scopal embedding, Comparatives, Possessives, Various types of modification,
conjunction
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Semantic DP Representations

A similar technique is almost impossible to apply to other crops , such as cotton , soybeans and rice .

1 & J
Example 1: CoNLL 2008 semantic roles (from PropBank and NomBank).
A similar technique is almost impossible  to apply  to other crops, such as cotton, soybeans and rice.
| TL{
L T L (ARG1) U L kARGl}—(ARGI]—J (ARG2) _and_c]J
BY) (ARG2) J (ARG

Format 1: Minimal Recursion Semantics—derived dependencies (DM), from DeepBank HPSG annotations.

A similar technique is almost impossible to apply to other  crops , such as cotton , soybeans and rice
| [* b
L—[ARGI ARGl), (ARG1){ARG2}[ARG1] [(ARG2
N~ (ARGI)

Format 2: Predicate-argument structures (PAS), from Enju HPSG annotation.

A similar technique is almost impossible to apply to other crops , such as cotton , soybeans and rice .

o

APPS.rnen'Lber)J CONJ.member L[CONJ .member

(EBSsenie) ——|
) {ADDR CONJ.member
{ADDR}
ADDR

Format 3: Parts of the tectogrammatical layer of the Prague Czech-English Dependency Treebank (PCEDT).
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Abstract Meaning Representation(Banarescu et al, 2013)

« Motivation: unify all semantic annotation

Semantic role labeling:

e predicate + semantic roles

Named-entity recognition:

Person Loc

f'__&_\

Cynthia went back to Lille because she liked it.

Coreference resolution:

Ment]’ ™ M

Cynthia went back to Lille because she liked ff

Copyright© 2015 by ETRI



Abstract Meaning Representation(Banarescu et al, 2013)

 Sentence-level annotation

name
op2
—_— —_— —_—

—_——t—

The boy wants to visit New York

Input: sentence

The soldier feared battle.
The soldier was afraid of battle.
The soldier had a fear of battle.

Battle was feared by the soldier. Coant-01)
Battle was what the soldier was afraid of. ARG1
ARGO
L%,
@ ARG1

ARGO ARG1 name
/ \ Cname )

<D

The boy wants to go to New York City.

Output: graph
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