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Auto Encoder + Generative model
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VAE(variational auto-encoder)
- Overview of Structure

Reparametrization trick
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KL Divergence

o Kullback-Leibler divergence : &+ && 2%22| C}E2Q| M
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KL Divergence

o KL divergencel| E&l / M&
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KL Divergence

o KL divergencel| E&l / M&
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Reference: https://stats.stackexchange.com/questions/7440/kl-divergence-between-two-univariate-gaussians



Bayes Rule

P(H)*P(E|H)
P(E)

P(H\E)=

E : Evidence
H : Hypothesis

P(H) : Prior Probability - A0 11 Q= HIL et ot=
P(E[H) : Likelihood of the evidence ‘E’ if the Hypothesis ‘H’ is true - 2= AtZ1 ‘H’0f| CHSH EV} 2l 2
- How well H explains E : ZtZt2| H7} EE 0Lt & LIEHL =7

P(E) : Priori probability that the evidence itself is true - ‘E’0f| CHEH AFM &HE, E7| 2HAEH &t
P(H|E) : Posterior Probability of ‘H’ given the evidence - E7t X2 [f, H7| 2HMEr ALS SHE

“ZO{Zl & AHA(E:evidence)dl CHEAM H(hypothesis)7t &gt RI2” M2 A



Monte Carlo Approximation
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ELBO: Evidence Lower Bound - step1, 2
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Step 1.
P(x;|z)P(z)
logP(x;) =log :
P(zlx;)
=logP(x;|z) + logP(z) - logP(z|x; ) - logP(z|x;)
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ELBO: Evidence Lower Bound - step3

Step 3. step22] Al0f step 12| Zx= CHE
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ELBO: Evidence Lower Bound - step4
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ELBO: Evidence Lower Bound - step4

Step 4. EBLO2| 354
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Cross-Entropy

N\ N\
cross-entropy —> Zx,- logx; +(1-x;)log(1-x;)



VAE Result: latent space0l| CiS5t= 00| X| A4Ad
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Thank you.



