Supplementary Material: Max-margin learning with the Bayes factor
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1 MODEL ARCHITECTURES

We detail the neural architectures for each of the exper-
imental setups. We use Keras (Chollet et al. | 2015) to
implement the models described.

1.1 Pinwheel Dataset
Encoder: p(z|z):

e 1 — Dense(20, ‘relu’)
e h; — Dense(20, ‘relu’) — ho

e hy — Dense(l) — p
e ho — Dense(1) — log %

Decoder: p(z|z):

e 2z — Dense(20, ‘relu’)
e hy — Dense(20, ‘relu’)

e ho — Dense(2) — fobs
Reasoning Model: p(z|Q):

o {z1,...,209} — p(z|z) (Elementwise)

o {[u1,log%4], ..., (1o, logXgl}
— PermutationEquivariant(20,‘elu’)

e {Nf,...,h{} — PermutationEquivariant(20,‘elu’)
o {R2,..., hQQ} — PermutationInvariant(1) — p
o {hi,...,hg,} — Permutationlnvariant(1) — log XX
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1.2 Minilmagenet Dataset

Embedding Network f(z) — z':

e r — ResNetl8 (He et al. | 2016) Conv Layers (see
below) — hq

e hy — AveragePooling — z’
Encoder: p(z|z'):

o 2/ — Dense(512, 'relu’) — hy
e hy — Dense(128, ’linear’) —

e hy — Dense(128, ’linear’) — o
Decoder: p(a’'|z):
e z — Dense(512, ’relu’) — hyq

e h; — Dense(256, 'linear’) — fiops

Reasoning Model: p(z|Q):

{z1,...,2q9} — p(z|z) (Elementwise)

{lp1,10g 4], . .., 1@, log Xol}
— PermutationEquivariant(2048, ‘linear’)

{h2,..., h%} — PermutationInvariant(128) — p

—  PermutationInvariant(128)

{h3,...,h3}
— log X

Training Details:

We take |Qs| = 1, |@ns| = 5, learning rate = 5e — 5.



1.3 MNIST Dataset

Encoder: p(z|z):

x — Flatten() — hq
hi1 — Dense(500, 'relu’) — ho
ho — Dense(500, 'relu’) — hg
hs — Dense(2) —

hsz — Dense(2) — o
Decoder: p(z|z):
e 2z — Dense(500, 'relu’) — hy
e hy — Dense(784, ’sigmoid’) — hso
e hy — Reshape((28,28)) — u
Reasoning Model: p(z|Q):

o {z1,...,20} — p(z|z) (Elementwise)

o {[u1,log%4], ..., (1o, logXgl}
— PermutationEquivariant(20, ‘relu’)

o {h%,...,h,} — Permutationlnvariant(2) — p

o {Ni,...,h%} — PermutationInvariant(2) — log -

Training Details: We take |Qs| = 5, |Qns| = 5, learn-
ing rate = le — 4.
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