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Abstract: We propose an approach for Non-negative Matrix Factorization (NMF) with sparseness con-
straints on features. It has been believed that the non-negativity constraint in NMF contributes to making
the learned features sparse. In addition, several approaches incorporated additional sparseness constraints,
by hoping that the constraints make the features more sparse. However, previous approaches have mostly
focused on coefficients, and have not considered the sparsity of features explicitly. Our approach explicitly
incorporates the sparsity of features, in terms of independence of features and correlation of features. The
proposed notion of sparsity is formalized as regularization terms in the framework of NMF, and learning
algorithms with multiplicative update rules are proposed. The proposed approach is evaluated in terms of
document clustering over well-known benchmark datasets. Several experiments have been conducted on the
datasets, and comparison with other state-of-the-art NMF algorithms is reported. The results are encourag-
ing and show that the proposed approach improves the clustering performance, while sustaining relatively
good quality of data approximation.
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Require: X € RY*" //data matriz
Require: ¢ € N //number of features
Require: A1 //hyper-parameter

1: initialize U, V

2: while not yet terminated do

. y N XV,
¥ Uij = Uy (UVVT+)\1U1q1<7;)w'

4: Vij HVm/Zi U?j

5: Uij — U” 5

V2 U
. - o UTX),,
6 Vi = Vi grovy,

7: end while
8: return U,V

1 7NTY XA scNMF
Fig. 1 Algorithm scNMF.
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1(C;C)
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http://people.csail.mit.edu/~jrennie/20Newsgroups/ (R
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#* 1 20 Newsgroup (23957 —% v b
Table 1 Datasets from 20 Newsgroup dataset.

Tty b | FENDLTN-TH
Multis comp.graphics, rec.motorcycles, rec.sport.baseball, sci.space, talk.politics.mideast
Multil0 alt.atheism, comp.sys.mac.hardware, misc.forsale, rec.autos, rec.sport.hockey,
sci.crypt, sci.med, sci.electronics, sci.space, talk.politics.guns
Multils alt.atheism, comp.graphics, comp.sys.mac.hardware, misc.forsale, rec.autos,
rec.motorcycles, rec.sport.baseball, rec.sport.hockey, sci.crypt, sci.electronics,
sci.med, sci.space, talk.politics.guns, talk.politics.mideast, talk.politics.misc

&2 TREC 7—% v b
Table 2 TREC datasets (original representation).

dataset # attr. #class | #data
sports 126,372 7 8,580
reviews 126,372 5 4,069

klb 21,839 6 2,340
ohscal 11,465 10 | 11,162
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- NMF
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- scNMF
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IX-UVIIIXI!

0 10 2 2 4 50 0 0 2 B 4o 0
Number of itarations Number of itarations

2 ZEHIREAL T O RS o s

Fig. 2 Influence of iterations.
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Multis Multi10 Multi15 SRAA
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M4 7725 IREE (NMI)
Fig. 4 Clustering performance (NMI).
i Y > bt S
Multis M L7z (PCA) ZBHATRY.
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Fig. 3 Influence of parameters.
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