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We probed a bunch of factorized encoding forms on the CNN/
MLP decoder only architecture on a Gaussian bump image 
generation task! 

Motivation
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Sufficient?

Human intelligence can decompose data into independent factors 
and recombine them, allowing compositional generalization.

Is factorization sufficient for 
compositional generalization??

Comp Gen Sucks Naively
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Despite disentangled input representations (regardless of the 
form), the compositional generalization performance sucks :(

Model superposes ID 
data when asked to compose 

OOD!

What Happened?
Apparently disentangled input representations get “warped” & 
“re-entangled” over the layer depth, leading to comp gen failure!

How to fix? 

Plan A: Architectural Constraint

Variance Regularization

ℒvar = η2

r

∑
n=1

[Var(v(n)) + Var(u(n))]
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How to fix? Plan B: Data Curation
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Check out our 
paper on arXiv!

Reach out to ask 
a Q or say hi ; )

qiyao@mit.edu
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Entropy Regularization

ℒent = − η1

r

∑
n=1

λ̃(n) ln λ̃(n)

λ̃(n) =
[λ(n)]2

∑r
m=1 [λ(m)]2
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