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Recurrent neural network
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Recurrent Neural Networks



Computing the Gradient in a 
Recurrent Neural Network



Exploding or Vanishing Product of Jacobians
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Difficulty of Learning Long-Term 
Dependencies



Facing the challenge



Echo State Networks



Echo State Networks



Long delays



Leaky Units



Gated RNNs



Gated RNNs, the Long-Short-Term-Memory



Gated Recurrent Units (GRU)



Gated RNNs



Gated Recurrent Units (GRU)



Gated Recurrent Units (GRU)



Gated Recurrent Units (GRU)



Gated Recurrent Units (GRU)


