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A Study of  Bias-Variance in Variational Inferencing Using Delta Method

We are going to see a technique that reduces the variance in the estimates 
used in Variational Inferencing (VI), leading to empirically faster convergence.
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At even moderately high dimensions of   
the number of  numerical operations 
explode. 
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Bias and Variance
Avg. distance Avg. square distance

D(p|q) = KLD 

Sample Estimate
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Log Evidence , independent 
of  VI params. 
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Minimize

Accurate Calculation
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Delta Method : Approx. probability distribution of    

Technique : Reduce variance in approx. of   

Performance : Faster convergence to 

Naïve implementation 

Delta Method based implementation 

Iterations



8

A Study of  Bias-Variance in Variational Inferencing Using Delta Method

Importance Distribution Re-parameterization params.

Two Step Optimization:

VI params. Optimization

IS params. Optimization
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Key Takeaways:
• Reduce the variance of  the estimate of  the KLD by introducing important sampling.
• Solve two optimization problems. 
• Take larger optimization steps for fast convergence.
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