::0«1 g 1 81 ¥ ‘ ~Q ((..,
Oi : (=) C U“OH : scnxox d
— ] xample®=
o =g o
i.,@ |

Neural Machine Translation
using GANS

B =

2019. O7. O2.



1.1 Neural Machine Translation (NMT)

Rabbit has long ears. Y’

- - - - - - - —— - ———————

NMT Model = P(Y'|X)

__________________________________________




1.1. Neural Machine Translation (NMT)

Rabbit (43) has (17) long (9) ears (16) </s>(2)
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1.1. Neural Machine Translation (NMT)

 Word Embedding

e; e1; €1 €33 ery
2) word
embedding
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1.1. Neural Machine Translation (NMT)

* Encoding

Encoder

e e he e e to decoder>
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1.1. Neural Machine Translation (NMT)

* Decoder : Training step

minimize cross-entropy «——

ground-truth
Rabbit (43) - has (17) ==, long(9) - -, ears(16)- - </s>(2)
AT D SRS S
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1.1. Neural Machine Translation (NMT)

* Decoder : Inference (test) step
- if “Rabbit has big” has never been the words in training data, the following
could happen:

generated , _ . . - .
sentence Rabbit (43) has (17) big (5) 2?7
model output ‘ 1 1 ‘

01 07
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* Exposure bias : Because the number of training data is limited, it happens
when the model generates words that have never been exposed during the
training step.




1.2. Generative Adversarial Networks (GANS)

* Itis a generative model that generates data that is similar to the existing one
by learning the data distribution.

Generative Adversarial
Network
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2.1. Training NMT model by using GANs

minmaxV (D, G) =
G D
IEX,Y’~Pdata(X'Y/) [logD(X,Y")] + IEX~Pdata(X) [log(1 — D(X,G(X)))]
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2.1. Training NMT model by using GANs

mGin max V(D,G) =
Exyr p , [log D(X,Y")] + Ex~Pyaracx [108(1 — D(X,G(X)))]
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2.1. Training NMT model by using GANs

* Generator Training by Reinforcement learning (Yu et al., 2017)

Y1.t—1 : state

generated

sentence Rabbit (43) == has (17) — -
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* y; is generated by NMT model (policy)




2.1. Training NMT model by using GANs

* Generator Training by Reinforcement learning

Whent =T
ground-truth : “Rabbits has long ears.”
_________________ \ Reward
Rabbit has big big. ' |
Rabbit has biggeafs. | Discriminator _> 006
1
'Generator Parameter update
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2.1. Training NMT model by using GANs

* Generator Training by Reinforcement learning

Whent <T

Y, : action

Y.,_1 : state /
| |
| |

Rabbits are animals|and|long ears.
Rabbits are animals with{long ears.
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2.1. Training NMT model by using GANs

* Generator Training by Reinforcement learning

Whent <T
M-time Monte Carlo search Reward Average
Reward
~ ears. » 0.03
and and. » 0.01 » 0.45
Rabbits are animals and 4 bigears. > 0.16
has long ears. » 0.87
~ long ears. » 0.98
ears. » 0.45 » 0.78
Rabbits are animals with 9  big big. > 0.03
has long ears. >

0.02
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2.2. The issue of M—-time Monte Carlo search

e |t takes too much time to compute rewards for generated sentence.

When “Rabbits are animal with long ears.” is generated by NMT model.

Rabbits are animal with long ears.
| | MC search

Rabbits are animal with long ears.
: | MC search

O(T = M)
Rabbits are animal with long ears.
: | MC search

Rabbits are animal with long ears.
: | MC search

Rabbits are animal with long ears.
— MC search
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3. Proposed method

* It computes the reward only for the words that correspond to the exposure bias.

ground-truth : “Rabbits has long ears.”

Rabbits(a

re animal with long ears.
| | MC search




4. Experiment

e Data

- IWSLT'15 English-Vietnamese data

- Train (133K sentence pairs)
- Vocab. (Eng. 17K and Viet. 7.7K). The words whose frequencies are less than 5 by

<unk>

e Generator

-  Embedding dim. : 512

-  Max length : 50

- Recurrent unit : gated recurrent unit (GRU)
- The number of units : 512

- Attention mechanism : (Luong et al., 2015)
- Gradient clipping : -5, 5

- The number of layers : 1




4. Experiment

 Discriminator

-  Embedding dim. : 512
- Same as (Yu et al., 2017)

* GANsSs Training

- Mini-batch size : 128
- MCsearch: 10




4. Experiment

1. Pre-training NMT model (Complete)
- epoch 30 (8 hours)
2. Pre-training Discriminator (Complete)
- Termination condition : Accuracy > 0.82
3. Training GAN (Ongoing)
1) Training NMT model by MC search : 1 epoch

2) Training discriminator until Accuracy > 0.82

1), 2) repetition




