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NMT

N-gram

NMT

1 Hideo Okuma,Hirofumi Yamamoto,Eiichiro Sumita. 2008. Introducing a Translation Dictionary
into Phrase-Based SMT. IEICE TRANSACTIONS on Information and Systems, Vol.E91-D, No.7,
pp.2051-2057, July 2008.

» http://textprocessing.org/open-source-text-processing-project-mkcls
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https://drive.google.com/file/d/0B525s-0GR9wWpN1hWOGMyaE5pcXc/view
http://phontron.com/slides/neubigl5kyoto-slides.pdf
http://cl.naist.jp/~kevinduh/notes/cwmtl4tutorial.pdf
http://www.hangli-hl.com/uploads/3/4/4/6/34465961/naacl_tutorial_version2.2.pdf
http://eecs.wsu.edu/~jana/SP-tutorial-1JCAI2016.html
http://research.microsoft.com/en-us/um/people/scottyih/IJCAI-2016_tutorial.pdf
http://www.cc.gatech.edu/~alanwags/DLAI2016/(Gunning)%201JCAI-16%20DLAI%20WS.pdf
http://nlp.stanford.edu/projects/nmt/Luong-Cho-Manning-NMT-ACL2016-v4.pdf

3 https://commons.wikimedia.org/wiki/File:Colored_neural_network.svg

21



4.2 NN

(Neural Network,NN),

Bl t t+1
O

><;>] B

J A SRR RE%

BIEOLE — T HEFF

Recurrent Neural Network(RNN)
NN
NN General purpose computing on GPU(GPGPU)s
GPGPU

Graphics Processing

NN NN
GPGPU NN GPGPU

NN Feedforward Neural Network (FFNN) Recurrent Neural Network

(RNN)
® FFNN FFNN
® RNN t t+1
t+1 +
FFNN RNN
RNN
4 (artificial neural network, ANN)
5 GPU

22



4.3 NN SMT
NN SMT NN

4.4 NN
SMT

N-gram NN RNN 6
N-gram N-1
RNN

4.5 NN
SMT 1BM HMM RNN

7 HMM
RNN

4.6 NN
SMT
FFENN

4.7 NN
NN SMT Neural Network Joint
Mode I (NNIM)e NNIM
FFNN SMT

joint FFNN

¢ Thomas Mikolov et al., Recurrent neural network based language model, In Proc.
INTERSPEECH 2010.
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4 2015

s Peng Li et al., A Neural Reordering Model for Phrase-based Translation, In Proc. Coling 2014.

9 Jacob Devlin et al, Fast and Robust Neural Network Joint Models for Statistical Machine
Translation, In Proc. ACL 2014.
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10 Michael Auli et al., Joint Language and Translation Modeling with Recurrent Neural Networks,
In Proc. EMNLP 2013.

11 Antonio Valerio Miceli-Barone and Giuseppe Attardi, Non-projective Dependency-based Pre-
reordering with Recurrent Neural Network for Machine Translation, In Proc. ACL-IJCNLP 2015.

12 llya Sutskever et al., Sequence to Sequence Learning with Neural Networks, In Proc. NIPS 2014.

13 LSTM RNN ( )
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2015 Baidu NMT & 17 SYSTRAN 2016

12 18 WIPO 10 - 19 Microsoft 11 10

20 Google 11 21 NMT

12 Dzmitry Bahdanau et al., Neural Machine Translation by Jointly Learning to Align and
Translate, In Proc. ICLR 2015.
15 Minh-Thang Luong et al., Effective Approaches to Attention-based Neural Machine Translation,
In Proc. EMNLP 2015.
¢ Zhaopeng Tu et al., Modeling Coverage in Neural Machine Translation, In Proc. ACL 2016.
17 http://www.aclweb.org/anthology/W15-4110
18 https://arxiv.org/abs/1610.05540
19 http://www.wipo.int/pressroom/en/articles/2016/article_0014.html
20 https://blogs.msdn.microsoft.com/translation/
2 https://japan.googleblog.com/2016/11/google.html
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Byte Pair Encoding (BPE).; WMT2016
BPE
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Google NMT  BPE word-piece

23 Minh-Thang Luong, llya Sutskever, Quoc V. Le, Oriol Vinyals, andWojciech Zaremba. 2015.
Addressing the rare word problem in neural machine translation. In Proceedings of ACL.Franz

24 Sebastien, J., Kyunghyun, C., Memisevic, R., and Bengio, Y. On using very large target
vocabulary for neural machine translation. In Proceedings of the 53rd Annual Meeting of the
Association for Computational Linguistics and the 7th International Joint Conference on Natural
Language Processing (2015)

»s Chung, J.; Cho, K.; and Bengio, Y. 2016. A character-level decoder without explicit segmentation
for neural machine translation. In ACL 2016.

26 Minh-Thang Luong and Christopher D. Manning. Achieving open vocabulary neural machine
translation with hybrid word-character models. 2016.

27 Rico Sennrich; Barry Haddow; Alexandra Birch. 2016. Edinburgh Neural Machine Translation
Systems for WMT 16. In Proceedings of the First Conference on Machine Translation, Volume 2:
Shared Task Papers. Berlin, Germany.
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distillation 35

s Neural Machine Translation with Reconstruction. Zhaopeng Tu, Yang Liu, Lifeng Shang, Xiaohua
Liu, and Hang Li. AAAI 2017

29 Tu, Z.; Lu, Z,; Liu, Y.; Liu, X.; and Li, H. 2016b. Modeling Coverage for Neural Machine
Translation. In ACL 2016.

30 Neural Machine Translation with Supervised Attention

Lemao Liu, Masao Utiyama, Andrew Finch and Eiichiro Sumita Coling2016
1 http://papers.nips.cc/paper/4687-large-scale-distributed-deep-networks

32 https://arxiv.org/abs/1605.04711

33 https://arxiv.org/abs/1512.06473

s« https://arxiv.org/abs/1606.09274

35 Y Kim and Alexander M.Rush.2016. Sequence-level knowledge distillation. Pro- ceedings of the
2016 Conference on EmpiricalMeth- ods in Natural Language Processing,pages 1317-1327,November.
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one-to-many s
many-to-one 3 many-to-many
38

zero-shot 39 40

s Dong, Daxiang, Wu, Hua, He, Wei, Yu, Dianhai, and Wang, Haifeng. Multi-task learning for
multiple language translation. In ACL, 2015.

37 Barret Zoph and Kevin Knight. 2016. Multi-source neural translation. In NAACL.

3 Orhan Firat, Kyunghyun Cho, and Yoshua Bengio. 2016. Multi-way, multilingual neural machine
translation with a shared attention mechanism. In NAACL.

39 Orhan Firat, Baskaran Sankaran, Yaser Al-onaizan Fatos T. Yarman Vural and Kyunghyun Cho.
2016. Zero-Resource Translation with Multi-Lingual Neural Machine Translation. In ACL.

40 https://arxiv.org/abs/1611.04558
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42

SMT

12 Toshiaki Nakazawa et al., Overview of 3rd Workshop on Asian Translation. In Proc. 3rd

Workshop on Asian Translation, 2016.

4 Katsuhito Sudoh and Masaaki Nagata, Chinese-to-Japanese Patent Machine Translation based
on Syntactic Pre-ordering for WAT 2016. In Proc. 3rd Workshop on Asian Translation, 2016.
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