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Inner-product Degeneration MC: A Matrix-clustering Algorithm
Combining Detections of Similar Rows and Similar Columns

MASATOSHI KAMIHARAKO' and SHIGERU OYANAGI!

Matrix-clustering is operation on binary matrix to find dense submatrix. We propose a new
matrix-clustering algorithm, inner-product degeneration MC. By being specified a one-element
(base element) in a binary matrix, this algorithm finds an dense submatrix whose rows are
similar to the base element’s row (base row) by the columns those are similar to the base
element’s column (base column), and the columns of the submatrix are similar to the base
column by the rows those are similar to the base row. To find the submatrix, this algorithm
combines the operations of finding the rows similar to the base row and finding the columns
similar to the base column, and gradually decreases the size of submatrix monotonously. By
this monotonicity, this algorithm has ability for meeting some requirements for output sub-
matrix. We confirmed that this algorithm can find dense submatrix and is fast enough for
practical use.
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Fig.6 Ping-pong algorithm.
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Fig.8 The difference between independent and mutual de-
pendent similarities detections of rows and columns.
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Fig.10 A degeneration graph.
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Table 1 The change of processing speed corresponding to

the change of initial submatricies’ sizes.
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2,500 | 2,500 0.52, 0, 1.82
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162 gooooooooooooooo

gbooooboooooooboboooobooooo
00 RRxC; 0000000 ,0000000000
500 x 500 0000000 1000000000000
goboooobooobooooooooobooo 200
oooboooooOR xC, 00000000000
goooooooooosooxso0on00donoooog
gooooboooooboooooboboooooo
0000000000 91%0000000 94%0 0
goooooobooooooboooooooooa
gobooboooboooooooboboooooon
7.2 0O0OO0OO0OO0OOO
uooobooocooobooboobooboobooooo
500 x 5000 0000000000 50%000500
ooooooOoooo MCO 10000000000
roooooooooooooooooooooon
o0 19000 1000 1w6eMmoObOO0000 18830
01000 e61M00oboooOoobDoD 100000
0.07000 19000000 459000 1000 32660
goooooooooono oo2rOObOODOO
obooooboobooooooooooooon
gooooboooooocooobooboobooooon
gbooooobooooooooobooooooboobooo
(WU UILOUOD0OU0DOOOLDOOUOOOO 99%0
goooboooboooooooooboooboooon
gboboooboooooooooooooobooooon
ooog

8. 0000

oooooobooooooooooooooooo
OMCOOOOODOOOoOoOoMCOOOOODOOOO
gbooooboooooobooooooboooboo
gooooobooobooooooooooooon

goooobooooooobooooobooooooo
gooobooooooobooobooobooobooo
gooooooooooboboboooooooooooo
gooooooooobooooooooobooooo
gooooooooobObOO00o0o0ooooooboobooo

gooboooooooooboooooboobooan
goboooobooooobooooooooooaon
boboooooooboooboooboooboooobooo
gbooobobbooooooobooboobobooooo
goobooboooooooooboooooboooooo
gobO0oooooooooooooooooobobo
goobobooooooooooooooooobooono
gobooooooooboboooo

June 2004

U0 OoobooooboocoOoooooooo
gboodooooobmvooooooocooo

g o0 0 0O

)OO 00000000000 00Matrix
ClusteringDd CRM 00000 0OO0O0ODODOOO
0000000000 ODODODODVol42, No.8,
pp.2156-2166 (2001).

2) 00 0D0D0D0DO0DO0DO0OODODODOODOOOO
goowwwioooooooooboboooo
0000000000000 OdvVol.J87-D-1, No.2,
pp.232-243 (2004).

3) Resnick, P. and Varian, H.R.: Recommender
System, Comm. ACM, Vol.40, No.3, pp.56—-58
(1997).

4) Agrawal, R., Imielinski, T. and Swami, A.:
Mining Association Rules between Sets of
Items in Large Databases, Proc. 1993 ACM
SIGMOD International Conference on Man-
agement of Data, pp.207-216 (1993).

5) Schafer, J.B., Konstan, J.A. and Riedl, J.:
E-Commerce Recommendation Applications,
Data Mining and Knowledge Discovery, Vol.5,
No.1/2, pp.115-153 (2001).

6) 000000000000 O0OoOoOOOoooo
0oooooo (2001).

(00 150 120 20000)
(00160 40 12000)

goooooo oo ooo

goooog

1997 000000000000
obooo1999 000000000
gboooooobobooooo
goooooooooooon

oo gooodad
19720000000000000
gogvvrooooooooooo
goooooocooooobooooo
obooooooozoo02zocooOoonOn
- gooooooooooooooo
goooooooboooooooooobooobooooboon
OooooooooooooDoOoOOACMOIEEE-CS
gooo




