











ie, H* hen om uting the S o the most
a t, the same vesemanti featu es to i s mentioned
a ovea eidenti a le ithea h models ei ed y
Ta le 2 These elimina y esults suggest that many
of the parts odu ed y the S an e noisy in
the sense that dive se to i s a e sho n to s an the
same semanti featu es asis ve tos W, u the
tests simila to those des i ed in [18] es e ially ith
la ge te t olle tions a e needed to ette unde stand
the a u a y of do ument luste ing odu ed y ou
hy id a oaha lied to the simila ity mat i
S

5 Concluding R marks

eve al othe methods have een o osed fo non
negative mat i fa to i ation ee [14] fo a e ent
su vey  tudies and om a isons of va ious algo ithms
fo non negative fa to i ations have een given y Guil
lamet and Vit ia [8] and y Liu and Yi [14] Ea h a
oa h has advantages and disadvantages, ut in gen
e al the algo ithms e amined in these a e s have een
found to e effe tive on e tain a li ations, and so the
method of hoi e is often a li ation de endent [§]
We have demonst ated ho a hy id algo ithm fo
om uting the an e used effe tively in te t
lassi ation The o osed GD-CLS algo ithm an
eused to om utea ats aseda o imation X ~
WH ofas asetem ydo ument mati X in hih
the wuality of a o imation e o edu tion an e
enhan ed yanenfo ement of smoothness ands a sity
in H uthe o isneededine lo ing the effe ts of
diffe ent te m eighting s hemes fo X on the uality
of the asis ve to s Wi and do ument luste ing using
the ats ased e esentation of the simila ity mat i
S Designing a o ust C++ im lementation of GD-

CLS ithin the GTP soft a e envi onment [7] ill
fa ilitate a mo e om ehensive study of the ene ts
of fo te t mining a 1i ations

R frncs

[1] A. Berman and R. Plemmons. Non-Negative Matrices
in the Mathematical Sciences, SIAM Press Classics
Series, Philadelphia, 1994.

[2] M. Berry and M. Browne. Understanding Search En-
gines: Mathematical Modeling and Text Retrieval,
SIAM, Philadelphia, 1999.

[3] M. Berry, Z. Drma¢, and E. Jessup. “Matrices, Vector
Spaces, and Information Retrieval”, STAM Review, Vol.
41, pp. 335-362, 1999.

[4] Concise Columbia Encyclopedia. Columbia University
Press, New York, Second Edition, 1989.

[6] M. Cooper and J. Foote, “Summarizing Video using
Non-Negative Similarity Matrix Factorization”, Proc.

[13]

[14]

[17]

IEEE Workshop on Multimedia Signal Processing St.
Thomas, US Virgin Islands, 2002.

D. Donoho and V. Stodden. “When does Non-Negative
Matrix Factorization Give a Correct Decomposition
into Parts?”, preprint, Department of Statistics, Stan-
ford University, 2003.

J.T. Giles, L. Wo, and M.W. Berry. “GTP (General
Text Parser) Software for Text Mining”, in Statistical
Data Mining and Knowledge Discovery, H. Bozdogan
(Ed.), CRC Press, Boca Raton, (2003), pp. 455-471.
D. Guillamet and J. Vitria. “Determining a Suitable
Metric when Using Non-Negative Matrix Factoriza-
tion”, 16th International Conference on Pattern Recog-
nition (ICPR’02), Vol. 2, Quebec City, QC, Canada,
2002.

P. Hoyer. “Non-Negative Sparse Coding”, Neural Net-
works for Signal Processing XII (Proc. IEEE Workshop
on Neural Networks for Signal Processing), Martigny,
Switzerland, 2002.

A. Hyvirinen and P. Hoyer. “Emergence of Phase and
Shift Invariant Features by Decomposition of Natural
Images into Independent Feature Subspaces”, Neural
Computation, Vol. 12, pp. 1705-1720, 2000.

I. Jolliffe. Principle Component Analysis, 2nd Ed.,
Springer Series in Statistics, Springer-Verlag, New
York, 2002.

D. Lee and H. Seung. “Learning the Parts of Objects
by Non-Negative Matrix Factorization”, Nature, Vol.
401, pp. 788-791, 1999.

D. Lee and H. Seung. “Algorithms for Non-Negative
Matrix Factorization”, Advances in Neural Processing,
2000.

W. Liu and J. Yi. “Existing and New Algorithms for
Non-negative Matrix Factorization”, preprint, Com-
puter Sciences Dept., UT Austin, 2003.

Z. Mu, R. Plemmons and P. Santago. “Iterative Ultra-
sonic Signal and Image Deconvolution for Estimating
the Complex Medium Response”, preprint, submitted
to IEEE Transactions on Ultrasonics and Frequency
Control, 2003.

S. Prasad, T. Torgersen, V. Pauca, R. Plemmons,
and J. van der Gracht. “Restoring Images with Space
Variant Blur via Pupil Phase Engineering”, Optics in
Info. Systems, Special Issue on Comp. Imaging, SPIE
Int. Tech. Group Newsletter, Vol. 14, No. 2, pp. 4-5,
2003.

S. Wild, J. Curry and A. Dougherty. “Motivat-
ing Non-Negative Matrix Factorizations”, Proceedings
of the Eighth SIAM Conference on Applied Linear
Algebra, Williamsburg, VA, July 15-19, 2003. See
http://www.siam.org/meetings/la03/proceedings/.

W. Xu, X. Liu, and Y. Gong. “Document-Clustering
based on Non-Negative Matrix Factorization”, Pro-
ceedings of SIGIR’03, July 28 - August 1, Toronto,
CA, pp. 267-273, 2003.





