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We believe the key to advance further the state of deep learning (DL)-based
natural language processing (NLP) is combining its technologies with those of symbolic reasoning. By
the combination, it will be possible to develop an Al system that is (1) more data-efficient, and
(2) more robust to variations of texts (e.g., domains), with (3) the more visible inference process

essential to symbols. However, as a major key to the success of DL is end-to-end training using
backpropagation, it is challenging to iIncorporate discrete symbolic function within a neural
network. In this project, we propose a simple extension of the Gumbel-Softmax trick to overcome the
problem and enable gradient-based learning of such a neuro-symbolic system.
Using the method, we tackle numerical reasoning, which is an unsolved problem in DL-based NLP.
We approach this problem by incorporating an arithmetic calculator layer within a DL-based reasoning
model .
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