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Application of Distributional Distances such as the Wasserstein Distance to Official Statistics
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In recent years, the comparison of probability distributions has gained increasing importance in fields such as image
processing and artificial intelligence, with the Wasserstein distance based on optimal transport theory now being
computationally feasible. This study demonstrates two applications of distributional distances to official statistics. First, we
introduce the Wasserstein distance as a concentration measure in economic statistics and propose a new agglomeration index
that incorporates spatial distances between regions, an aspect overlooked by conventional measures such as the Gini coefficient
and the Herfindahl index. For example, industries distributed between Tokyo and Fukuoka are compared with those distributed
between Tokyo and Kanagawa. While conventional indices evaluate both cases as equivalent, the proposed index indicates
stronger agglomeration in the latter. Second, extending beyond geographic distance, we employ various distributional distances,
including population and industrial distributions, and apply the framework of the linear variogram in spatial statistics. Using
data from the SSDSE (Standardized Statistical Data Set for Education), we detect spatial autocorrelation in diverse
distributional spaces and clarify its relationship with Moran’s [ statistic.
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