
If parameters are sampled from the prior
AND

Data is simulated using the sampled parameters
THEN

The inferred parameter posteriors should in expectation (w.r.t. data) match the 
parameter priors.
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  Introduction

Problem:
● To have a principled approach that can test  arbitrary inference procedures 

that are specified as code.

Solution:
● This paper presents Multivariate Simulation Based Calibration (mSBC), a 

multivariate extension to SBC [1] , which assesses inference quality using the 
approximate posterior averaged across data simulated from the prior.

● For each iteration, mSBC only requires a bag of samples from the inferred 
parameter posterior and a sample from parameter prior. 

● This paper addresses how to run mSBC on models with a mixture of 
continuous and discrete parameters; open-universe models where the 
number of variables is uncertain; and models where existence of one or 
more parameters in a given trace is uncertain.

  Multivariate Simulation Based Calibration (mSBC)

  Case Studies

  Simulation Based Calibration (SBC)
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Neal's Funnel

Linear regression with outliers

Gaussian mixture model with an unknown number of 
mixture components

Multivariate Ranks

A multivariate ranking function is defined to be a function 

                            for some             , which maps N points of d-dimensional 
real space to a permutation of [N], with the natural symmetry condition.

  Space Filling Curves

Non-uniform rank histogram ⇒ Incorrect inference
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