
循环神经网络
主讲：龙良曲



Recap



Sentiment Analysis

I hate this boring movie

𝐸𝑚𝑏𝑒𝑑𝑑𝑖𝑛𝑔

Pos/Neg

𝐸𝑚𝑏𝑒𝑑𝑑𝑖𝑛𝑔 𝐸𝑚𝑏𝑒𝑑𝑑𝑖𝑛𝑔 𝐸𝑚𝑏𝑒𝑑𝑑𝑖𝑛𝑔 𝐸𝑚𝑏𝑒𝑑𝑑𝑖𝑛𝑔



Proposal

I hate this boring movie

𝑥@𝑤1 + 𝑏1

Pos/Neg

𝑥@𝑤2 + 𝑏2 𝑥@𝑤3 + 𝑏3 𝑥@𝑤4 + 𝑏4 𝑥@𝑤5 + 𝑏5



Downsides

▪ Long sentence

▪ 100+ words

▪ too much parameters [𝑤𝑁, 𝑏𝑁]

▪ No context information

▪ consistent tensor



S1.Weight sharing

https://kasperspiro.com/2016/10/27/sharing-your-knowledge-whats-in-it-for-you/



Naïve version

I hate this boring movie

𝑥@𝑤1 + 𝑏1

Pos/Neg

𝑥@𝑤2 + 𝑏2 𝑥@𝑤3 + 𝑏3 𝑥@𝑤4 + 𝑏4 𝑥@𝑤5 + 𝑏5



Weight sharing

I hate this boring movie

𝑥@𝑤 + 𝑏

Pos/Neg

𝑥@𝑤 + 𝑏 𝑥@𝑤 + 𝑏 𝑥@𝑤 + 𝑏 𝑥@𝑤 + 𝑏



S2.Consistent memory



Consistent memory

I hate this boring movie

𝑥@𝑤𝑥ℎ + ℎ0@𝑤ℎℎ

Pos/Neg

𝒉𝟎

𝑥@𝑤𝑥ℎ + ℎ1@𝑤ℎℎ 𝑥@𝑤𝑥ℎ + ℎ2@𝑤ℎℎ 𝑥@𝑤𝑥ℎ + ℎ2@𝑤ℎℎ 𝑥@𝑤𝑥ℎ + ℎ3@𝑤ℎℎ

𝒉𝟏 𝒉𝟐 𝒉𝟑 𝒉𝟒 𝒉𝟓



Unfolded model



Folded model

embedding

𝑥𝑡@𝑤𝑥ℎ + ℎ𝑡@𝑤ℎℎ[0,0,0… ]

https://towardsdatascience.com/illustrated-guide-to-recurrent-neural-networks-
79e5eb8049c9



Formulation



Overall Diagram

I hate this boring movie

𝑥@𝑤𝑥ℎ + ℎ0@𝑤ℎℎ

𝑃(𝑦 𝑖𝑠 𝑝𝑜𝑠|𝑥)

𝒉𝟎

𝑥@𝑤𝑥ℎ + ℎ1@𝑤ℎℎ 𝑥@𝑤𝑥ℎ + ℎ2@𝑤ℎℎ 𝑥@𝑤𝑥ℎ + ℎ2@𝑤ℎℎ 𝑥@𝑤𝑥ℎ + ℎ3@𝑤ℎℎ

𝒉𝟏 𝒉𝟐 𝒉𝟑 𝒉𝟒 𝒉𝟓

Neg:0



One more thing



How To Train?

https://weberna.github.io/blog/2017/11/15/LSTM-Vanishing-Gradients.html

ℎ0, 𝑤𝑖ℎ, 𝑤ℎℎ

𝑓 = 𝑡𝑎𝑛ℎ(𝑥)



下一课时

RNN Layer使用
方法



Thank You.


