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O EXRMAFR
[] Word Vector

 CBOW, Skip-gram [Mikolov+, NIPS 2013 ]
=41 | * GloVe [Pennington+, EMNLP 2014]

e
?é [] Sentence Vector
= * Average of Word Vector

% * Recursive-NN [Socher+, EMINLP 2011]
e Paragraph Vector [Le and Mikolov, ICML 2014]
 LSTM-RNN [Tai+, ACL 2015]
 CNN [Kalchbrenner+, ACL 2014 ][Kim, EMNLP 2014]
* Recursive LSTM [Tai+, ACL 2015][Zhu+, ICML 2015]

¥ Supervised, Unsupervised D8l 23Tl EE R
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[Mou+, EMNLP 2015] [Lei+, EMNLP 2015]

¢ NZEHITRF21AU/MDTFEIRI

[Tang+, EMNLP 2015][Lin+, EMNLP 2015][Liu+, EMNLP 2015]

» 2XEDORREFILI7MIETIVE

[Zhang+, EMNLP2015][He+, EMNLP 2015]
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Document Modeling with Gated Recurrent Neural Network
for Sentiment Classification [Tang+, EMNLP 2015]
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Sentiment Classification®? A7 (c &k DA

Restaurant Movie

Review Review

(5 class) (10 class)

SVM - Bag of Words 61.1 39.9

SVM - Average of Word Embedding 56.8 31.9

Sentence Softmax- Paragraph Vector 60.5 34.1
Sentence Softmax - CNN 61.5 37.6
Document Softmax - CNN-GRNN 66.0 42.5
Document Softmax - LSTM-GRNN 67.6 45 .3

« Restaurant Review: 1NFaX/bdp7=4)o3Z. 1508 5E
« Movie Review: 1IKFa XM H7=V)143Z, 325458

¥ Stanford Sentimental Treebank:13, 198 &
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Hierarchical Recurrent Neural Network for Document
Modeling [Lin+, EMNLP 2015]
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Perplexity

RNNLM 183

Hierarichical RNNLM 174
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sentence Vectori§ ElcinEr:2WO rd Vector
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Method Datasize Dim Tuning
[Zhang+, EMNLP 2015] Word2Vec Other 128 Fine-tuned
[Mou+, EMNLP 2015] Word2Vec In-Domain 300 Fixed
[Lei+, EMNLP 2015] GloVe Other 512 Fixed
[Zhang+, EMNLP 2015] Skip-gram Other 50 ?
[Kim, EMNLP 2014] CBOW Other 300 Fine-tuned
[Liu+, EMNLP 2015] Word2Vec Other 100 Fine-tuned
[Tang+, EMNLP 2015] Skip-Gram In-Domain 200 Fixed

[Zeng+, EMNLP 2015] Skip-Gram In-Domain 50 Fixed
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Fine-Tuning®) A & in Opinion Mining
[Liu+, EMNLP 2015)

Elman-RNN -tune | +tune

(+SENNA | 50 | 60.85 | 73.86

wﬂ%iv_ez; +Amazon | 50 [5.51 | 74.43
ﬁ’zgz{‘;'z%iﬁi +Random 50 38.26 | 72.99
+Google 300 | 67.91 | 7291

+Amazon 300 15.51 | 73.67

RAINDT—2HS5{E>7=Word Vectorld.
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O Encoder-Decoder& (3 ?

($51) Input: ABCD
Output: XY Z

Encoder
(InputZBEE XAV ILE)

* Neural Machine Translation [Kalchbrenner and Blunsom,
EMNLP 2013][Cho+, EMNLP 2014][Sutskever+, NIPS 2014]
* Neural Conversational Model [Vinyals and Le, Arxiv 2015]
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O mIEDEncoder-Decoder
= Attention-based Model

 Neural Machine Translation [Bahdanau+, ICLR 2015]
* Speech Recognition [Chorowski+, Arxiv 2015]
* Image Caption Generation [Xu+, ICML 2015]

FaA—-RBIc. 77 YMIOZERNEOHAZEADT
DELEDETHIA (ECICEBT3H%RE)

A B C D <EOS> X Y Z
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« Neural Machine Translation@)State-of-the-art D3
[Jean+, WMT 2015]

« Attention-based777O0—F0NH R
[Luong+, EMNLP 2015]

o BIRAYTMHEncoder-Decoder®FH
- RA BN EEICEH T B LR [Wen+, EMNLP 2015]
- EHI3C4E R [Rush+, EMNLP 2015]
- EEfE S &R [Filippova+, EMNLP 2015]
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.’[‘Eﬁ > 2-1 (Best paper)

Semantically Conditioned LSTM-based Natural Language
Generation for Spoken Dialogue Systems [Wen+, EMNLP 2015]
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=

O Dialog Act to Sentence Dt HH &
Inform(name=Seven_Days, food=Chinese) — djalog act 1-hot
( 0,0100.,10,0,..,1,0,0, .. }e—'  representation

Dialog ActD 5 & \&,

HETH A

ZAWVTXRRER
|——> </s> SLOT_NAME SLOT_FOOD . </s>

</s> Seven Days serves Chinese food . </s>

delexicalisation

[1 7=\ C&
- £RFEAOANERELIEZIFBH LU EO &SIcL 0
X EERIBE21-VARATF1II(CERBADIERZHL TL V= [Wen+, SIGDIAL 2015]

22

Copyright©2015 NTT corp. All Rights Reserved.



A NTT (©)
O Semantic Controlled LSTM cell

w, | h w, |h Wy ht-!

h:l

EOERBICED
Dialog ActDIE R %

LSTM cell

ESHEEHHE

()
dy
(o

? 0) 0! 1} 0! OF ey 1! Of 0! i 1} 0! O’ - ] dia’og act I-hot
Inform(name=Seven_Days, food=Chinese) representation
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FTIVIRFTRE2 A TBLEUL SIot Error Rate (ERR) CEE{f
BLUE ERR (%)

Hand-Crafted 0.56 0.00
K-NN 0.68 1.87
LSTM without heuristics 0.81 1.93
LSTM with heuristics 0.81 1.53
SCLSTM 0.80 0.78
Deep SC LSTM 0.83 041
Input:

inform(type =“hotel”, count=“182", dogsallowed=“dontcare”)
Output:

There are 182 hotels if you do not care whether dogs are allowed
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A Neural Attention Model for Sentence Summarization
[Rush+, EMNLP 2015]
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et Ay AT DAC-2004— /S A& {E-> 22 . ST

ROUGE-1

Sentence Compression 19.77
Traditional SMT (MOSES) with MERT 26.50
Attention-based NMT 26.55
(CHTAETIENMTIENNLMA—R) '

Attention-based NMT with MERT 28.18

R

australian foreign minister stephen smith sunday congratulated
new zealand ’s new prime minister-elect john key as he praised
ousted leader helen clark as a “ gutsy ” and respected politician .

BN (AFXEEUNBEFELEELESLLY

australian foreign minister congratulates smith new zealand as leader .
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- Connectionist Temporal Classification
DFIA [Graves+, ICML 2006]
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