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Possibility-matching based knowledge transfer
prototype clustering algorithm

NIE Fei', GAO Yanli’, DENG Zhaohong', WANG Shitong'

(1. School of Digital Media, Jiangnan University, Wuxi 214122, China; 2. Jiangnan Institute of Computing Technology, Wuxi
214083, China)

Abstract: Aiming at the optimization problem of migration prototype clustering, this paper introduces a migration learn-
ing mechanism from the source domain to the target domain in the clustering scene, considering fuzzy knowledge
matching migration prototype clustering, and clarifies that the source domain clustering center assists the target domain
to obtain better clustering effect. However, this method still faces the following challenges: 1) how to overcome the neg-
ative effect brought by knowledge matching among different classes in existing transfer prototype clustering methods.
2) when the similarity between the source domain and target domain is low, how to avoid the irrationality of fuzzy man-
datory matching and the magnification of the defect of overdependence on knowledge from the source domain. There-
fore, a new transfer prototype clustering mechanism called possibility matching-based knowledge transfer prototype
clustering algorithm is proposed, and two transfer prototype clustering algorithms are further presented. Referring to the
idea of possibility matching, the proposed algorithm can automatically select and focus on useful source domain know-
ledge, overcome the constraint of mandatory matching between the source domain and target domain, and has better ad-
justability. Experimental results on synthetic datasets and real NG20 text datasets in different transfer scenarios show
that the proposed algorithms outperform the existing related algorithms.

Keywords: transfer prototype clustering; transfer learning mechanism; mandatory matching; possibility matching; pro-

totype clustering; adjustability
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Table 1 Synthetic datasets for evaluating PM-TFCM
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Size 600 Size 400
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Cluster Cluster-1 Cluster-2 Cluster Cluster-1 Cluster-2 Cluster-3
u [13 14] [5 6] u [7 18] [10 9] [7 6]
Z 7 0 19 0 Z 16 0 9 0 4 0
0 11 0 8 0 6 0 5 0 6
Size 60 Size 90
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Fig. 2 A brief comparison of two prototype based transfer models
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Table 2 Synthetic datasets for evaluating PM-TFSC

Source domain with three clusters

Source domain with two clusters

Cluster Cluster-1 Cluster-2 Cluster-3 Cluster Cluster-1 Cluster-2
u [8 14 18] [4 2 7] [15 15 20] u [10 12 15] [15 7 2]
15 0 O 1 00 7 0 O 3 0 0 300
0o 7 0 0 8 0 0 15 0 Z 0 10 O 0 9 0
0 0 14 0 0 3 0O 0 8 0 0 8 0 0 8
Size 600 Size 400
Target domain with two clusters Target domain with three clusters
Cluster Cluster-1 Cluster-2 Cluster Cluster-1 Cluster-2 Cluster-3
u [11 18 9] [8 4 11] u [12 14 18] [16 10 5] [7 8 7]
16 0 O 300 6 0 O 10 0 O 15 0 0
> 0 12 0 09 0 > o 120 0 6 0 0 8 0
0o 0 17 0 0 8 0 0 9 0 0 10 0 0 6
Size 60 Size 90
« Cluster-1 . _
- Cluster-2 Chisters
30 - Cluster-3 30 -
20+
N 10+
o0l
=10
20
15 20
10 15
Y 5 10 X
-10 —-10 05
(a) Source domain (3classes) (a) Source domain (2classes)
* Cluster-1 # Cluster-1
L +ClI -2
Cluster-2 CIEZEZLS
20
151 ® w ¥ -
10 *X-h = +1 o
N sl . 5?1,;:'5'-}. N
0 ‘-
75 *
30
20 5 20
10 10
Y 5 X

00
(b) Target domain (2classes)

4 R1GINSHERNERBIEE 2
Fig. 4 Synthetic dataset 2 corresponding to the paramet-
ers in the right column of Table 1

05
(b) Target domain (3classes)

Bs5 R2EJNSHERMEHBEESES
Fig. 5 Synthetic dataset 3 corresponding to the paramet-
ers in the left column of Table 2



555 5K, S5, AT AP DB AR A R R RS ARk < 985 -

R3 3MFCM EXESREFEE LRMERELLE

Table 3 Performance comparison of three FCM algorithms on synthetic datasets

Indices fcm E-TFCM PM-TFCM
- RI mean 0.966 67 0.97 0.983 33
G EHEEL -
NMI_mean 0.894 14 0.904 72 0.915 31
- RI _mean 0.820 91 0.833 01 0.845 72
B RS2 -
NMI_mean 0.699 59 0.706 59 0.712 69

R4 3MFSCHEEGHBIREE EAERELLR

Table 4 Performance comparison of three FSC algorithms on synthetic datasets

Indices fsc E-TFSC PM-TFSC
RI_mean 0.919 38 0.9509 0.973 33
A IEHEES
NMI_mean 0.788 8 0.869 93 0.915 31
RI_mean 0.871 96 0.886 32 0.906 07
A A4
NMI_mean 0.721 57 0.742 12 0.770 55
x5 0 FHEANTAHEELAA K RER
Table 5 Clustters of 20 newsgroups text data used in this study
Cluster Subcluster
comp com.os.ms-windows.misc comp.sys.ibm.pc.hardware comp.sys.mac.hardware comp.windows.x
rec rec.autos rec.motorcycles rec.sport.baseball rec.sport.hockey
sci sci.crypt sci.electronics sci.med sci.space
talk talk.politics.uns talk.politics.midest talk.politics.misc- -
&6 XF20 NMHTEAXALIEE AT IEREITM
Table 6 for 20 newsgroup text datasets for performance evaluation
Data Source domain Target domain
Pair Dataset Number of clusters Clusters and subcluser Dataset Number of clusters Clusters and subcluster
comp(comp.os.ms-
1 NG20-S1 2 comp(comp.sys.ibm.pc.hardware NG20-T1 3 ) ]
windows.misc)
comp.sys.mac.hardware rec(rec.sport.hockey)
comp.windows.x) sci(sci.crypt)
rec(rec.autos
rec.motorcycles
rec.sport.baseball)
size 293142978 size 979+995+993
comp(comp.os.ms-
2 NG20-S1 2 comp(comp.sys.ibm.pc.hardware NG20-T2 4 ) ]
windows.misc)
comp.sys.mac.hardware rec(rec.sport.hockey)
comp.windows.x) sci(sci.crypt)
rec(rec.autos talk(talk.politics.guns)

rec.motorcycles
rec.sport.baseball)
size 293142978 size 979+995+993+912




* 986 - /o R 4 ¥ W 5515 4%
gxReo
Data Source domain Target domain
Pair Dataset Number of clusters Clusters and subcluser Dataset Number of clusters Clusters and subcluster

3 NG20-S2 3 rec(rec.motorcycles
rec.sport.baseball
rec.sport.hockey)
sci(sci.electronics

sci.med
sci.space)
talk(talk.politics.mideast
talk.politics.misc

talk.religion.misc)

size 2978+2979+2804

NG20-T3 3

size

rec(rec.autos)

sci(sci.crypt)

talk(talk.politics.guns)

992+993+912

comp(comp.os.ms-
4 NG20-S3 3 p(comp
windows.misc

comp.sys.ibm.pc.hardware
comp.sys.mac.hardware)
rec(rec.autos
rec.motorcycles
rec.sport.baseball)
sci(sci.crypt
sci.electronics
sci.med)
2935+ 2978+ 2979

size

NG20-T4 2

size

comp(comp.windows.x)

sci(sci.space)

975+ 986

comp(comp.0s.ms-
5 NG20-$4 4
windows.misc

comp.sys.ibm.pc.hardware
comp.sys.mac.hardware)
rec(rec.autos
rec.motorcycles
rec.sport.baseball)
sci(sci.crypt
sci.electronics
sci.med)
talk(talk.politics.guns
talk.politics.mideast
talk.politics.misc)

size 2935+ 2978+ 2979+2718

NG20-T4 2

size

comp(comp.windows.x)

sci(sci.space)

975+ 986
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Table 7 Performance index of several algorithms

ik RSl RS HL MRS R T ILE Fl E
FCM RO CI (IR 2T BERIHE Kom
" e B , sy - mimy = [2"4,2"3,---,2"5]
E-TFCM BERICKI(H R FNIT R FCM R 2 BRIFEEL mym,, FHESEL A, A =[0.204.23, - . 25]
" " . mymy = [274,2"3,--. ,2"5]
PM-TFCM FET AT REMERIHIC AR IE RS FCM BRITEEL mym,, FHESEL A, A =[0.204.23, - . 25]
T=[2"1,2"2,---,2"10]
FSC EREILIE SRS IEEE 7, P SH o

o=[5"-9,5"-8,---,5"0]
m, =[2"-2,2"-1,---,2"8]
E-TFSC B 725 [ S FSCHIT A B 125 [ 32 BOMHEE m BB S o, PS50, @=[2"1,2"2,---,2"10]
A, =1[0,2"4,2"3,---,2"5]
my =[2"=2,2"~1,---,2"8]
PM-TFSC FF AT AR IL AL T FEFSC BOWITEEC m JIBGEEL o, S E A, a=[271,2"2,---,2"10]
A =[0,2"4,23,---,2"5]

*8 BHIEMEITER

Table 8 Results of several algorithms

Part A: JICERI B T HARRIE 4L

Hkt PEREFE R FCM  E-TFCM PM-TFCM  FSC E-TFSC PM-TFSC
RI mean 048245 0.69879  0.71468  0.70687 0.74944  0.770 94
NG20-T1 RI std  0.000397 0.041032 0.034525 0.078714 0.10324  0.062 257
(NG20-S1 = NG20-T1) NMI _mean 0.023969 043896  0.46488  0.383 047849  0.5275
NMI std ~ 0.001 195 0.067252 0.070364 0.15315 0.13488  0.138 37
RI mean 047839 0.679582 0.685415 0.73287 0.75392  0.78101
NG20-T2 RI std  0.001039 0.059877 0.056451 0.060 879 0.047396 0.044 765
(NG20-S1 = NG20-T2) NMI_mean 0.032 985 0.2816 0.300 037  0.378 569 0.400 18  0.449 14
NMI std  0.001 68  0.08491  0.065879 0.052514 0.057617 0.033 958
Part B: A T H AR B %L
Btk -
PEREFE AR FCM  E-TFCM PM-TFCM  FSC E-TFSC PM-TFSC
RI mean 050237 0.62722  0.63035  0.63433  0.6762  0.684 17
NG20-T3 RI std  7.19E-08 0.053115 0.048987 0.058425 0.050099 0.059 193
(NG20-S2 = NG20-T3) NMI_mean 0.079306 0.28184 029519 022229 028081 031816
NMI std  3.58E-05 0.083169 0.059944 0.11336 0.078226 0.092 16
Part C: B E 2 T HARESE HI%L
Btk -
PEREFE AR FCM  E-TFCM PM-TFCM  FSC E-TFSC PM-TFSC
RI mean 050052 0.54222 057117  0.63387 0.67051  0.743 63
NG20-T4 Rl std  1.I6E-16 0.076941 0.11171  0.10088 0.083 816 0.016 126
(NG20-S3 = NG20-T4) NMI_mean 0.00246 0.10859  0.13814 02302  0.29414  0.4017

NMI_std  4.55E-19 0.070 741 0.1881 0.15905 0.18034  0.022 894
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. Part A: YIS BT HERZEBI%L
HiEsE P
P RETR bR FCM E-TFCM  PM-TFCM FSC E-TFSC PM-TFSC
RI mean 0.501 18 0.54112 055165 0.64005 0.68645  0.720 09
NG20-T4 RIL std  0.00E+00 0.067762 0.10043  0.085854 0.10303  0.081 048
(NG20-54 = NG20-T4) NMI_mean 0.004 194 0.10663  0.13617 024797 0.32043  0.401 19
NMI std  9.10E-19  0.095343 0.11803  0.134 0.15631  0.103 02

18 ik 8 1Y Part C #4351 A1« 7E I A7 76 3%
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