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1 Integer variable sampling for deep stochastic integer networks

In this section, we present the detail calculation of integer variable sampling for deep stochastic
integer networks. The other random variables are the same as Pois-DirBN.

Sampling C’l il ) The posterior probability involving C’ ) (l) (ZH) is:
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By integrating out 1r§l) , 1rl(-/l+1), we get the posterior ratio for Ci(kj, 2),
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Thus, when 0 < [ < L — 1, the posterior ratio of Ci(,i?) is:
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augment these Gamma ratios.
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When [ = 0, the posterior ratio of Cl(,j} is:
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When [ = L — 1, the posterior ratio of Ci(,fif%) is:
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Sampling DE,ZC:F) Similarly, when 0 < [ < L — 1, the posterior ratio of DS;/Q) is expressed as:
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When [ = 0, the posterior ratio of Dglfk)/ is:
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When [ = L — 1, the posterior ratio of Dglfk_,i) is:
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2 Running time results

Per-iteration run time: Figure|l|shows the running time per iteration for the four datasets. As we
can see, our inference algorithm scales linearly with the number of layers. We might need around 15
hours for 1 000 MCMC iterations on the PPI data.
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Figure 1: Per-iteration run time of Pois-DirBN-CD on the four real datasets.
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