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Learning Representation with Energy-Based Models 

Downstream Tasks: Classification, Out-of-Domain Detection, …

p✓ (x , z)/ exp(�E✓ (x , z))

<latexit sha1_base64="m1TPbxGMxQtIAhx9dHngJJCcYuA="></latexit>
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Conjugate Energy-Based Models
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Bias: log p(z | λ) 
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Conjugate Posterior
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EBM (can train with standard methods)
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Conjugate Energy-Based Model Variational Autoencoder
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No supervision

Maximum marginal likelihood



Experiments

CEBM: Gaussian inductive bias GMM-CEBM: GMM inductive bias



MNIST F-MNIST CIFAR-10 SVHN

Can CEBMs approximate the data distribution?



Alignment Between Learned Presentations and Class Labels

Nearest Neighbors Confusion Matrices

PIXEL VAE CEBM
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V
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C
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0.35 0.38 0.45



Downstream Task: Few-label Classification



Thank you!


