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Representation learning through graph embedding of multi-domain relational data
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We conducted research to understand how embeddings of relational data
represent information. Specifically, We investigated the additive compositionality that forms the
basis of analogy calculations using embedded vectors and examined the properties of the embeddings
related to it. In conventional additive compositionality, the sum of vectors represents the
simultaneous existence of both meanings (AND). However, | demonstrated that the existence of either
meaning (OR) can be represented by a frequency-weighted centroid, and the negation of meaning (NOT)
is indicated by the negative direction when the origin is relocated to the centroid of the target
word set. Furthermore, We theoretically and experimentally demonstrated that the squared norm of
word vectors obtained through a form of contrastive learning (SGNS) can be approximated by the
Kullback-Leibler (KL) divergence and represents the "strength of meaning."
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