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Training generative models
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KL div. / log-likelihoodData

Jensen-Shannon div. GANMMD



Evaluating generative models
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Sample plausibility
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argminid(xi, s)
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Parzen window estimates

9
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Parzen window estimates

(see also Sohl-Dickstein et al., 2015)
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(see also Uria et al., 2013)

Log-likelihood

y = x+ u, u ⇠ U([0, 1[D)
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Compression performance (bits/nats)

8 > > > > > > > > > > < > > > > > > > > > > :
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log [0.01p(x) + 0.99q(x)] � log [0.01p(x)]

= log p(x)� log 100

⇡ log p(x)� 4.61

Samples and log-likelihood

0.01p(x) + 0.99q(x)
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P (y,x) = 0.01p(x)p(y | x) + 0.99q(x)q(y | x)

P (y | x) = ↵p(y | x) + (1� ↵)q(y | x) ⇡ p(y | x)

ln p(x) � ln q(x)

Samples and applications
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• Evaluate generative models on applications 

- Compression: log-likelihood 

- Content gen./rec.: samples/psychophysics (e.g. H. Gerhard et al., 2013) 

- Unsupervised feature learning: supervised task (e.g., classification) 

• Recommendations: 

- Do not use Parzen window estimates 

- Do not rely on nearest neighbors to test for overfitting 

- Use samples where relevant for application and as a diagnostic tool but  

do not rely on it as a proxy for other tasks

Conclusions





LAPGAN (Denton et al., 2015)
LSUN (bedroom)




