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VAE review

CS 598 BAN: VAE 1Shengyu Feng



ELBO review
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Bias in ELBO

Bias exists
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Penalization from the regularization term
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Another derivation: Jensen Inequality



Consider a simple case: X sampled from {a, b}, want to estimate log(E[X])
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Example: log expectation estimation
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Example: log expectation estimation

log(E[X]) = log((a+b)/2)



Using E[log(X)] to estimate log(E[X]), assuming convergence
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Example: log expectation estimation

E[log(X)]) = (log(a)+log(b))/2

log(E[X]) = log((a+b)/2)

Bias



Using E[log((𝚺X)/k)] to estimate log(E[X]), assuming convergence
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Example: log expectation estimation

log((𝚺X)/k) = log((a+b)/2)
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Example: log expectation estimation

log((𝚺x)/k) = log((a+b)/2)
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Multiple stochastic layers

Reparameterization trick

Methods

CS 598 BAN: VAE 1Shengyu Feng



Importance weighted ELBO:

Gradient calculation:

Methods
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ELBO in VAE

Importance weights, 1 in VAE



Comparison of the objectives
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Importance weighted ELBO
IWAE

Mini batch ELBO (ELBO
VAE

)

M in MIWAE, CIWAE and PIWAE



Combination of both
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• MIWAE (M>1, K>1)

• CIWAE

• PIWAE:
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Experimental results for density estimation
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Different objectives in different stages
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Experimental results for IWAE variants
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Experimental results for IWAE variants
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