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Analyzing the Behaviour and the Convergence of the Data Polishing
Algorithm

Abstract: Data polishing is a methodology to increase the efficiency and accuracy of data mining algo-
rithms by removing the ambiguities of the data to clarify the small to middle size structures of the data.
For example, data polishing clarifies the cluster structures in the given network data by changing a dense
subgraph to a clique, and a sparse subgraph to an empty subgraph on the other hand. Clustering algorithms
with the use of data polishing can find small concentrated clusters, relatively more completely, with keeping
the independency of each cluster from the others so that we get proper number of clusters, while ordinary
clustering algorithms are good at finding few relatively big clusters. Actually, the clusters given by these
algorithms are good to interpretation, so that we can enumerate topics in the news paper articles or twitter
data. The behaiour of the algorithm is quite stable and efficient such that the algorithm converges in few
tens of steps even for very large scale data. The basic design of data polishing algorithm is quite simple,
and the observation on the data is clear. On the other hand, there is no proof for the convergence, and the
correspondence between the solutions and the mathematical structures are not clear. It is a kind of ”feasible
hypothesis based model”. In this paper, we aim to clarify the mathematical aspects of data polishing algo-
rithms. We analyze the structures of algorithms in mathematical ways that supports the practical efficiency
of data polishing algorithms.
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3 FVURLT T TDHEFE n &I d DT S, 2 DDTEHMADEEED Jaccard
BB 1/7 2B R DR
d\n 1000 2000 4000 8000 16000 32000 64000 128000
5 0.006491802 | 0.003187322 | 0.001578883 | 0.000785738 | 0.000391935 | 0.000195740 | 0.000097811 | 0.000048897
10 0.000978246 | 0.000351608 | 0.000143965 | 0.000064347 | 0.000030306 | 0.000014699 | 0.000007231 | 0.000003592
20 0.000035067 | 0.000003460 | 0.000000408 | 0.000000079 | 0.000000021 | 0.000000007 | 0.000000003 | 0.000000009
40 0.006745979 | 0.000208886 | 0.000004621 | 0.000000489 | 0.000000009 | 0.000000005 | 0.000000002 | 0.000000000
80 0.628150236 | 0.109967285 | 0.006393139 | 0.000196616 | 0.000004335 | 0.000000483 | 0.000000009 | 0.000000005
160 0.999999253 | 0.988410352 | 0.622203291 | 0.107687697 | 0.006216719 | 0.000190481 | 0.000004192 | 0.000000481
320 1.000000000 | 1.000000000 | 0.999999197 | 0.988094154 | 0.619229818 | 0.106547903 | 0.006128509 | 0.000187414
1/n%/% | 0.007625058 | 0.003492859 | 0.001474704 | 0.000561281 | 0.000187803 | 0.000053827 | 0.000012878 | 0.000002504
1/n3/* | 0.005515838 | 0.001797775 | 0.000466104 | 0.000091026 | 0.000012766 | 0.000002118 | 0.000000078 | 0.000000010
1/n%/3 | 0.000978246 | 0.000091819 | 0.000004160 | 0.000000079 | 0.000000001 | 0.000000009 | 0.000000002 | 0.000000004
1/n'/2 | 0.000691351 | 0.000662736 | 0.000642658 | 0.000628461 | 0.000618422 | 0.000611324 | 0.000606304 | 0.000602755
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BIAWERIZp THD. 2O E u & v OIEBADEK
A 4 K TH BHERIZ, 0.0000192 LR TH 5.
Lo TEREIIREI N

5, ¥&H

AT, 79705 AR) VTR T BT —XMET
NI ZLOPWHREDRE ZH S ITT AL, T ORI
REMEMT L. 2T, BT 7 AXEEN VW VX
LTT 7 THAR n 120 U TEERED n'/2 Rilich 5
k2% 757 TIE, T RMET VI X LIEIERITEN
ERTUHIHZRS W, DEVAED2HEEZHPE -
TR—2 5 AXIZAET % LRI 2HERBIEF ITE D
ZeERLUE BWT, 2O XSRS T TITHBEEN
HBREUEE N S AZDBHEDIAENLIGE, 75 AX
HOD 2 DDTEMIFIEFICE VR TENESN S, DD
F=RMETNITV AL, 202 ODIHS ZEWERT
=25 ARICHBLTWS ER#HTLI 2R %
To, TNFNDOTHEEAPNERD 2 5 AR IZFFEL S %Y 7 b
T5AR) VT DA VAR Y AIZBEWTS, T—XET
VTN ZLIFFEFZENERTR— 2 7 AXIZHEL TW»
LZIHMZRBT A eREI N

T=RWET VT X LIE, EBIZIEARTICIEAL 72 &
DRBHIREDREX T I I T, HhHBREDOREIDI F
AZTIRBWI TAEE, FAETEMRLIEDIT, E
BRIZIR L TWA. 2D &5 BGE0OMITIzIE, & 0K,
HBEWIEHLIBREORI 2R O>ROVICL OV AREEZ DV
EOBRETFTINDERYE, TNOMERNEN B BEIZR B
A9,

A

Z ORI R E MR CREST, @#EEF S JP-
MJCR1401 OB % ZIF T\ 5.
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