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Abstract: Non-negative Matrix Factorization (NMF) is a popular unsupervised pattern recognition tech-
nique for the analysis of aggregated data. In particular, Non-negative Multiple Matrix Factorization (NMMF)
treats common elements from multiple data as common factors, and execute simultaneous decomposition ef-
fectively. In this study, we propose a novel matrix factorization method called regional Non-negative Matrix
Factorization (rNMF), which factorises multiple matrics simultaneously, focusing on physical relation be-
tween aggregated data such as regional characteristics in addition to common factors. TNMF expresses data
of physically close areas in a similar feature space, and extracts intuitively interpretable bases and coefficients
from multiple matrics. The information of regional location is given by a graph. Furthermore, by solving
the graph coloring problem heuristically, INMF works at high speed on a distributed system even if the
analyzed data are large matrices. In this paper, we formulate rINMF as an extended version of NMF and
derive multiplicative update rules for parameter estimation. We performed experiment with real data, which
were aggregated by region, in order to verify that rINMF can expresses adjacent regional data in a common
feature, INMF attained similar generalization performance as the original NMF, and rNMF works at high
speed on a distributed system.
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Fig. 1 A schematic image of the proposed method.
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Fig. 3 Base Matrix of regional data by proposed method.
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Fig. 5 Generalization performance.
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Fig. 6 Evaluation of execution time (the experiment 1).
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Fig. 7 Evaluation of execution time (the experiment 2).
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