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Success of Deep Learning

•Generative Models
• Less of an impact
• Intractable probabilistic computations
• ...



Two-player minimax game



Train Generator



Train Discriminator



Optimal Discriminator



Reformulate the minimax game



Natural Image Generation

•CGAN
•LAPGAN
•DCGAN
•GRAN
•VAEGAN
• ...



Exposure bias in Sequence Generation

• In the inference stage, the model generates a 
sequence iteratively and predicts next token 
conditioned on its previously predicted ones that may 
be never observed in the training data.
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KL[P||Q]  &  KL[Q||P]



SeqGAN with Policy Gradient



Objective Function



Derivation



Unbiased Estimation of the gradient



Action Value Approximation 

where

is sampled based on a roll-out policy and 
current state



Train Discriminator 



Synthetic data experiments

An oracle evaluation mechanism:



Results



Stability of SeqGAN



Real-world scenarios



Future work

•Value network
•Monte Carlo Tree Search
•Mini-batch discrimination
• ...


