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Priors in deep Bayesian models are built by composing random functions. We » Sharp threshold r.(d) = v/2e¥9/2/2 ~ \/d (3 = digamma): M can exhibit complex behaviours.
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G1, Gy, ... are 2i-i-Ol- R9-valued Gaussian processes with the RBF kernel k(x, x') = I - 5 » The window of visible structure is narrow and shrinks with dimension — it lives at
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d = 100. Left: above r, log v7 decays (synchronisation). Middle: below r. it equili- | 3 |
The generative model brates. Right: the stationary law of log v? *Not a t-SNE artefact: the same chain-specific structure appears under linear
- PCA.
* The composition above can be viewed as a generative prior model (Damianou & ays
Lawrence, 2013). Exchangeability
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-With larger depth L, we might expect to be able to express more complex distribu- Because the same G; acts on all coordinates, 5 is exchangeable.
tions. * By de Finetti it is a mixture of i.i.d. products:
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* M is a random directing measure on R? and Q = Law(M); conditional on M the
coordinates are i.i.d. M.
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. . : * An explicit generative prior form. | |
collapsing onto constant functions. Not useful as a prior. Supported by the Israel Science Foundation (grant No. 2198/25).
—Rich functions stay available, but only constants are likely. * What are the distributions M?

* Infinite-width NN priors collapse to a single GP. ReLU synchronises; tanh has a
non-synchronised phase. The limit is always a GP.



