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Task: Text Generation

Characteristic of this work:
1. Enable to control attribute of Generated Text

2. Propose learning technique to controllable generation
Variational Auto Encoder (VAE) + attribute discriminator

the acting is bad
the acting is good e.g. attribute -> sentiment

i thought the movie was good
i guess the movie is good

e.g. attribute -> 
tense

i guess the movie will have been good



Preliminary Knowledge

Auto Encoder

How to generate text 
                   (using Neural Network)?

※ Caution:
厳密性を欠く、ゆるふわな説明
イメージだけでもつかんでもらえれば
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How to Generate Text?

z
parameter:θG

x

Semantic  
Representation

Generator ^

Generated Text

real value 
vector

the acting is bad.

×

1. We want to get adequate and .
2. Learning 1 from real text data.



How to get
semantic represetation

parameter θG

?from text data
We have text data {x}
Idea 1: Estimate from {x}.
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How to get
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parameter θG

?from text data
We have text data {x}
Idea: Estimate from {x}.

x Encoder z
parameter θE

the acting is bad

one hot vector

：
the:

bad:
×

semantic representation
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semantic represetation

x Encoder z
parameter θE

the acting is bad

Goal: Automatically learn
parameter:θG parameter θE
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How to get
parameter θG

?
Idea 2:

x Encoder z

parameter θE

xGenerator ^

Learn to minimize reconstruction error

x x̂

parameter θE parameter θG

=

x

error

update using errorupdate using error
Back Propagation

= Auto Encoder



z
parameter:θG

xGenerator ^

the acting is bad.

semantic represetation

If we set z (from prior distribution p(z))

we can generate x̂ according to z



Problem

1. How can we generate texts we want to.

z
parameter:θG

xGenerator ^

the acting is bad.

semantic represetation

We don't know how to set z to generate texts. 
                                                        

z is hard to interpret by human



z
parameter:θG

xGenerator ^

the acting is bad.

semantic represetation

If we want to generate text “the acting is good”
Given:

We know semantic representation                  of 
                                             “the acting is bad”
How to generate it?
e.x. manipulate 

Generator this is one of the 
         best films
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Overview of the framework

x Encoder z xGenerator ^c

discriminator

parameter θGparameter θE

1. Add discriminator that classify attribute c of x

parameter θD

^

2. Regard Encoder as another discriminator that 
                                                    classify z of x̂

c represents attribute of x.



Overview of the framework

x Encoder z xGenerator ^c

discriminator

parameter θGparameter θE

Back Propagation

1.

2. Independency Constraints

1. Learning to generate x̂ from specific attribute c
2. Ensure independency between z and c

attribute discriminator



Encoder and Generator

x Encoder z xGenerator ^c

Encoder: Generator:

・Using LSTM as Encoder and Decoder
・z: from Gaussian prior p(z) 

                c: from categorical distribution p(c)



Learning Encoder and Generator
Loss Function 1:

regularization

lower bound of log likelihood

x Encoder z xGenerator ^c

・Maximize the lower bound of log-likelihood



Learning Generator

x Encoder z xGenerator ^c

discriminator

Discriminator:
(Using Convolutional Neural Network (CNN))

Loss Function 2:



Learning Generator

x Encoder z xGenerator ^c

discriminator

Loss Function 3:
・Independency Constraints



Learning Discriminator

x Encoder z xGenerator ^c

discriminator

・Using Labeled data:

Loss Function 1:
・Learning to predict true label from XL



Learning Discriminator

x Encoder z xGenerator ^c

discriminator

Loss Function 2:

・Using generated text x
^
from c



Learning Procedure
1. Learning VAE using Large Unlabeled Data

2. Learning Discriminator and VAE alternately

I. Learning Discriminator

II. Learning Encoder and Generator



Experiments: Dataset
・Unlabeled data (to train autoencoder):
・IMDB data:

1.4M sentences, vocabulary size 16K
Reviews of movies

・Labeled data (with attribute):
・sentiment label: {positive, negative}

- IMDB 5K/1K/10K sentences

- Stanford Sentiment Treebank
- SST full: 2,837/872/1821 (train/dev/test)
- SST small: 250/872/1821 (train/dev/test)

- Lexicon: 2700 words with sentiment labels [Wilson et al. 2005]

・(tense: {past, present, future})
(- 5250 words with tense labels from timebank)



Experimental Results: 
sentiment

・Generate sentences from true c and predict label
from generated sentences using s.o.t.a sentiment classifier

・Metric: Accuracy



Experimental Results: 
Augument Dataset

・Generate sentences from proposed method and S-VAE
・Add generated sentences to training data
・Training sentiment classifier using augmented training data



Experimental Result:
fix unstructure code z
only change attribute code c



Experimental Result:
fix unstructure code z
only change attribute code c:

attribute -> sentiment and tense



Experimental Result:
fix attribute code c
only change unstructured code z



Conclusion
・Propose model capable of learning interpretable     
   latent representations and generating sentences 
   with specific attributes

・Variational Auto Encoder + attribute discriminators 
   + independency constraints



Useful Materials:

https://www.slideshare.net/torufujino/controllable-text-generation-icml-2017-
under-review

日本語解説スライド：

SGVB:
http://musyoku.github.io/2016/04/29/auto-encoding-variational-bayes/
http://deeplearning.jp/wp-content/uploads/2014/04/20150717-suzuki.pdf

https://www.slideshare.net/ssusere55c63/variational-autoencoder-64515581

Variational Auto Encoder:

http://musyoku.github.io/2016/07/02/semi-supervised-learning-with-deep-
generative-models/

S-VAE:

https://www.slideshare.net/beam2d/semisupervised-learning-with-deep-
generative-models

https://www.slideshare.net/torufujino/controllable-text-generation-icml-2017-under-review
https://www.slideshare.net/torufujino/controllable-text-generation-icml-2017-under-review
http://deeplearning.jp/wp-content/uploads/2014/04/20150717-suzuki.pdf
https://www.slideshare.net/ssusere55c63/variational-autoencoder-64515581
https://www.slideshare.net/beam2d/semisupervised-learning-with-deep-generative-models
https://www.slideshare.net/beam2d/semisupervised-learning-with-deep-generative-models

