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Training the RNN
by trying to predict next word



Auto-Regressive Network!

The output of the network
serves as its next input
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• Uses 5 layers of LSTMs, 1000 cells per LSTM
•1000 dimensional word embedding
• Reverses the order of the input sequence Ti (Why does this help?)

- Trained on 12M sentences with 348M
French and 304M English words
- Vocab Size: 160K Eng, 80K French
- 348M parameters, 10 days training

on 8 GPUs

Best BLEU Score of 34.8
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Visualization of the Final Hidden State in Encoder

Shows that the representation is sensitive to the order of words



If the input sequence is long, then the 
error rate increases
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Bottleneck
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This works better, but an even better
solution is possible!
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The Decoder Pays Uniform
Attention to All Parts of the 

Input Sequence

Add
or

Concatenate
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The Decoder Pays Differentiated
Attention to the Input Sequence

a1 a2
a3

It should focus most on the part of the input
that is most relevant to the next output word

Z3

T1 T2 T3

(a1,a2,a3) changes with output position
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𝐵! = 𝑎"!𝑍" + 𝑎#!𝑍# + 𝑎$!𝑍$
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-348M total words
- Vocabulary: 30K words
- 1000 nodes per cell
- Embedding dim 620

https://arxiv.org/pdf/1409.0473.pdf

https://arxiv.org/pdf/1409.0473.pdf


Plot of
Attention Values

in English to French
Translation
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Trained using the Microsoft CoCo Dataset
- 330K Images
- 5 captions per image
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13 Values
called
MFCCs
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Output = Words

The Speech Transcription Problem

Problem: Difference in the
input and output sequence
sizes

Solution: Use Encoder Decoder
systems
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Pyramidal
Bi-Directional LSTM
- 4 Layers, reduced

time resolution by
8 times

- 512 LSTM nodes/layer

https://arxiv.org/abs/1508.01211

https://arxiv.org/abs/1508.01211


} Das and Varma: ChapterNLP
} Chollet: Chapter 11, Section 11.5

Chapter 12, Section 12.1


