A note on the evaluation of generative models
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Training generative models
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Evaluating generative models



Sample plausibility
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Parzen window estimates

q(x) = % ZN(X; X, 1)
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Parzen window estimates

Model Parzen est. [nat]
Stacked CAE 121
DBN 138
GMMN 147
Deep GSN 214
Diffusion 220
GAN 225
True distribution 243
GMMN + AE 282

k-means 313
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Log-likelihood

_ / p(y) loga(y) dy > ~ 37 P(x)log Q(x)

X

Compression performance (bits/nats)
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Samples and log-likelihood

0.01p(x) + 0.99¢(x)
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Lookup table
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Samples and applications

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

- 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.q., 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
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LAPGAN (Denton et al., 2015)

LSUN (bedroom)






