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This study investigated novel methods to improve the accuracy of nonnegative
matrix factorization (NMF) from both theoretical and experimental side. Theoretically, it has shown
the equivalence between information-theoretic clustering (ITC) and NMF based on generalized KL

divergence. Then, it proposed a novel initialization method for NMF using ITC and experimentally
showed the effectiveness of the method compared to conventional methods. It also proposed another
algorithm for NMF using competitive learning which selects a subset of vectors as winner and showed
the effectiveness.
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Table 2 Property of text data sets
Data Size(N) | Feature(M)
20Newsgroups | 14111 60149
RCV1 685132 284338
Enron 23959 28058
Nips 1491 12375
Kos 3088 6906
NYtimes 296829 101631
Pubmed 7478052 141043
K=10 K=20
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Table 3 Comparison of perplexities with different
initialization (K = 10)

Data Rnd sdCL | sdCLS
20Newsgroups | 5669.9 | 5637.9 | 5631.1
RCV1 1802.1 | 1789.4 | 1791.7
Enron 2037.4 | 2924.1 | 2022.1
Nips 1991.1 | 1986.4 | 1988.3

Kos 1794.4 | 1788.6 | 1789.8
NYtimes 5982.6 | 5953.0 | 5956.7
Pubmed 4919.1 | 4877.7 | 4876.1
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Table 4 Comparison of perplexities with different
initialization (K = 20)

Data Rnd sdCL | sdCLS
20Newsgroups | 4762.5 | 4683.3 | 4708.6
RCV1 1542.0 | 1529.8 | 1534.5
Enron 2549.6 | 2552.0 | 2541.8
Nips 1812.6 | 1813.0 | 1814.9

Kos 1680.8 | 1676.2 | 1673.9
NYtimes 5158.8 | 5165.9 | 5132.1
Pubmed 4198.6 | 4143.0 | 4145.3
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