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Motivation

• Incomplete data are often associated with heterogeneity

• Data are incomplete even during training



Background

Missingness Mechanism



Background

Variational Autoencoder



Proposed: Variational Selective Autoencoder





Factorization assumption



Selective Proposal Distribution



Expected ELBO over unobserved attributes



Experiment

Dataset: UCI repository

Metric:

PFC (portion of falsely classified attributes)

NRMSE (normalized RMSE)

Data imputation under MCAR setting

Missing ratio

Missing ratio



Experiment

Dataset: Yeast, Whitewine

Metric: NRMSE (normalized RMSE)

Synthesize non-MCAR: 
MAR: 25% attributes are default observed, then sample the remaining 
mask from sigmoid function. 
NMAR: sample the mask for each attribute by applying sigmoid.

Data imputation under non-MCAR setting



Experiment

Dataset: MNIST + MNIST bimodal 

Metric: MSE

Synthesize multi-modal dataset: 
MNIST as {(0,9),(1,8),(2,7),(3,6),(4,5)}
.

Data generation

Data imputation given one attribute



Experiment

Dataset: Fashion MNIST, CMU-MOSI

Metric: MSE


