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Under review as a workshop paper at ICLR 2025

COMPOSITIONAL REGULARIZATION:
UNEXPECTED OBSTACLES IN ENHANCING NEURAL
NETWORK GENERALIZATION

Anonymous authors
Paper under double-blind review

ABSTRACT

Neural networks excel in many tasks but often struggle with compositional gener-
alization—the ability to understand and generate novel combinations of familiar
components. This limitation hampers their performance on tasks requiring sys-
tematic reasoning beyond the training data. In this work, we introduce a training
method that incorporates an explicit compositional regularization term into the
loss function, aiming to encourage the network to develop compositional repre-
sentations. Contrary to our expectations, our experiments on synthetic arithmetic
expression datasets reveal that models trained with compositional regularization
do not achieve significant improvements in generalization to unseen combinations
compared to baseline models. Additionally, we find that increasing the complex-
ity of expressions exacerbates the models’ difficulties, regardless of compositional
regularization. These findings highlight the challenges of enforcing compositional
structures in neural networks and suggest that such regularization may not be suf-
ficient to enhance compositional generalization.
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3 METHOD

Our goal is to enhance compositional generalization in neural networks by incorporating a composi-
tional regularization term into the training loss. We focus on a simple yet illustrative task: evaluating
arithmetic expressions involving basic operators.

3.1 MODEL ARCHITECTURE

Comment: We use an LSTM-based neural network (Goodfellow et al., 2016) to model the mapping from input "!
This should be | expressions to their computed results. The model consists of an embedding layer, an LSTM layer, j

Hochreiter & and a fully connected output layer.
Schmidhuber ' " v

3.2 COMPOSITIONAL REGULARIZATION

Let h; be the hidden state at time ¢. We define the compositional regularization term as the mean | Comment:

squared difference between successive hidden states: This should be
S more precise.
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