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We learn deep latent variable models over discrete structured domains... Stochastic Argmax Tricks (SMTs) reparameterize X as the solution to a NRI (Kipf et al., 2018) is a VAE with a latent graph...
random linear program...
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...where the discrete latent variable may be... ..where U induces a distribution over X (Hazan et al., 2016). \ —> GNN Encoder — —>| GNN Decoder \
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..on which we can impose varying degrees of structure...
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For example, using a k-hot variable, we can learn to identify important Finite Set Random Utility SMT
words without direct supervision... o _
SMTs recover the Gumbel-Max trick in the one-hot case and generalize it to o Indep. edges X |V| — 1 edges X' Spanning tree X |
Pours a slight tangerine orange and straw yellow. The head is nice and bubbly but fades very quickly : . : :
with a little lacing. Smells like Wheat and European hops, a little yeast in there too. There is some structured X for which efficient linear solvers are available... For traiectories f f di d al ith ith | :
fruit in there too, but you have to take a good whiff to get it. The taste is of wheat, a bit of malt, and a Random edge util. U Spanning tree X or trajectories from a force-directed algorithm (with true latent spanning
little fruit flavour in there too. Almost feels like drinking Champagne, medium mouthful otherwise. U ~ Gumbel(9) One-hot X tree structure) more structured models improve performance..
Easy to drink, but not something I'd be trying every night. N ™™ Sg‘éiﬁi'ni
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We leverage continuous relaxations to design gradient estimators for Stochastic Softmax Tricks (SSTs) relax a given SMT... —e" 97 ) N ~ —e" 9\
structured discrete variables.. . T _
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..to relax discrete X to continuous X; and admit a reparam. gradient..

Our framework generalizes previous work on relaxations and includes new X - * — ’ o
relaxations and new structured variables.. v
. We use SSTs for subset selection on a sentiment prediction task...
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cee SSTs recover the Gumbel-Softmax in the one-hot case.. .to select contiguous phrases (see Motivation) and improve performance..
Soft X, U ~ Gumbel(6) One-hot X
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