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Decision list from Yarowsky (1995)



Sparse linear models are more interpretable...
but we use bigger models today!

Decision list from Yarowsky (1995)
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Sparse Neural Attention

sparsemax
(Marঞns & Astudillo, 2016)



Sparse Neural Attention
p = 0.0%!

sparsemax
(Marঞns & Astudillo, 2016)



Structured & Sparse Attention

fusedmax
(Niculae & Blondel, 2017)



Structured & Sparse Attention
exactly equal!

fusedmax
(Niculae & Blondel, 2017)



Smoothed Max Operators

softmax(θ) = p

argmax: Ω(p)=0

so[max: Ω(p)=
∑

j pj logpj

sparsemax: Ω(p)= 1/2∥p∥22
fusedmax: Ω(p)= 1/2∥p∥22 +

∑
j |pj − pj−1|

oscarmax: Ω(p)= 1/2∥p∥22 +
∑

i,jmax(pi,pj)
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Constrained Attention

argmax
p∈△

a≤p≤b
p⊤θ −Ω1(p)

=argmax
p∈△

p⊤θ − Ω(p)︸︷︷︸
:=Ω1+Id[a,b]

e.g., ferঞlity constraints for NMT
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(Kreutzer & Marঞns, 18)
(Malaviya et al, 18)



Structured Attention & Graphical Models



Structured Attention & Graphical Models



argmax argmax
p∈△

p⊤θ

so[max argmax
p∈△

p⊤θ +H(p)

sparsemax argmax
p∈△

p⊤θ − 1/2∥p∥2

△

MAP argmax
μ∈M

μ⊤η

marginals argmax
μ∈M

μ⊤η + eH(μ)
SparseMAP argmax

μ∈M
μ⊤η − 1/2∥μ∥2

M
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Structured Attention for Alignments
NLI premise: A gentleman overlooking a neighborhood situaঞon.

hypothesis: A police oLcer watches a situaঞon closely.

input

(P, H)
A

gentleman

overlooking

...

situaঞon

A

police

oLcer
...

closely

output

entails

contradicts

neutral

Model: ESIM (Chen, 16)
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Structured Attention for Alignments
NLI premise: A gentleman overlooking a neighborhood situaঞon.

hypothesis: A police oLcer watches a situaঞon closely.

input

(P, H)
A

gentleman

overlooking

...

situaঞon

A

police

oLcer
...

closely

output

entails

contradicts

neutral

Proposed model: global matching
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Summary: Neural attention with...

structured sparsity
(e.g. fusedmax)

th
is is
th
e

la
st

hu
nd
re
d

ye
ar
s

la
w of th
e

la
st

hu
nd
re
d

<
E
O
S
>

<SINK>
.

jahre
hundert
letzten

der
gesetz
moores

ist
das

.

th
is is

m
oo

re 's
la
w

la
st

hu
nd

re
d

ye
ar
s .

<E
O
S
>

constraints
(e.g. csparsemax — ferঞlity)
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structure
(e.g. SparseMAP alignments)

and dynamic computaঞon graphs with structured latent variables! (Friday 15:36 in 3B)

vlad@vene.ro github.com/vene/sparsemap https://vene.ro @vnfrombucharest
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Extra slides



SNLI

so[max matching sequence
85.5%

86%

86.5%

87%
accuracy
(3-class)

MulঞNLI

so[max matching sequence
75%

75.5%

76%

76.5%
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