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Non-negative matrix factorization (NMF) is widely used for various problems, such as item recommendation of shopping, 
image recognition and bioinformatics. However, when the data are sparse, and the row and columns of the items have no 
association with others, these items tend to be independent resulting poor linking. Here we investigated a method to compensate 
such too sparse data, by adding information of hierarchical relationships among the items to the matrix analyzed. We show 
how the additional information helps to make desired new clusters. In addition, too much expansion of class information makes 
many items into the same clusters, the situation in which is not desired. Some ideas to avoid it are discussed.  
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H-InvDB (http://h-invitational.jp/) [Takeda 13]
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Non-Negative Linear Models (NNLM)[Lin 16]  
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