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Bayesian methods at scale: big data
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MCMC methods generally require
evaluating the full data at every iteration
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Scalable methods
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Piecewise Deterministic Markov Processes

Example: Bouncy Particle Sampler

® Deterministic Dynamics

dz _ dv _
a7 ac

® Switching Rate
Az, v) = max{0, —v - Vinn(x)]}

® Transition Function

v-Vinm(x)

Bl = = P

Vinn(x)

Invariant measure: 7(x,v) = w(x)m(v) with 7(v) Gaussian
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Bouncy Particle Sampler
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Does the transition function need to be linear?

® Deterministic Dynamics

dx dv
_— = _— = O
a at

® Switching Rate
Az, v) = max{0, —v - Vinn(x)|}
® Transition Function

Fy(v) st F,

~L(v) exists and m(x,v) is stationary

Does a non-BPS process satisfying these conditions exist?
Does it perform better with dimension?
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Potential benefit of nonlinear transitions

Idea: swap magnitude for direction in hyperspherical coordinates
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Solving the Fokker-Planck equation
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Does it work better?

Target: isotropic Gaussian
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Breaks in sufficiently high dimension
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Conclusions

Still not good enough in high dimension
® Nowhere near performance of SGD or SVI

® Need more than non-magnitude-preserving transitions

Fokker-Planck equation has many solutions
® Which one should be used?
® Are there other tractable transition functions?

® Are other switching rates possible?
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