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ABSTRACT
In this study, the text information of academic papers (about 2.3 million) published by Japanese
authors and patents filed with the Japan Patent Office (about 12 million) since 1990) are used for
analyzing the inter-relationship between science and technology. Specifically, a distributed
representation vector using the title and abstract of each document is created, then neighboring
documents to each are extracted using cosine similarity. A time trend and sector specific linkage of
science and technology are identified by using the count of neighbor patents (papers) for each paper
(patent). It is found that the number of patents in the vicinity of papers decreased over time while the
number of papers in the vicinity of patents increased. This can be interpreted as an advance the
expansion of the scientific frontier by papers come first, then the technological progress (by patents)
follows in the fields with substantial scientific knowledge already existed. The science intensity of
technology has been measured by non-patent literature citation by patent. However, the citation
information does not give the information of technology’s impact on science. This study shows that

our methodology enables both way interlinkage of science and technology.



