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Abstract
Beyond words, continuous representations of entities and relations have led to large recent improvements in
inference of facts in knowledge bases, as well as applications like question answering. Comparatively less has
been done about modeling types and their associated relations (is-instance-of and is-subtype-of). In the first
part of the talk, I will present a new representation of types as hyper-rectangles rather than points, which are
commonly used to embed words and entities. I will propose an elementary loss function representing rectangle
containment. I will also demonstrate that recent work on type representation has used a questionable evaluation
protocol, and propose a sound alternative. Experiments using type supervision from the WordNet noun hierarchy
show the superiority of our approach. In the second part of the talk, I will move to unsupervised discovery of
type representation. The idea is to represent each entity using a type and a residual vector. Each relation is
represented by two type-checking vectors and an entity-to-entity compatibility checking vector. We do not use
any supervision from KG schema to guide the type (checking) embeddings. Experiments on FB15k and YAGO
show two benefits. First, inferring new triples becomes more accurate, exceeding state of the art. Second, the
type embeddings are very good predictors of KG types to which the entities belong, although this information
was not available during training.
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