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Research on Collaborative Mining Algorithm on Homologous Data

WANG Yong LV Ke PAN Wei-guo
(University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract This article explored the issues of knowledge management and improvement of the interpretability of data
mining models, and proposed the collaborative mining algorithm (CMA), which performs pattern evaluation and know-
ledge management based on collaborative mining of homologous data. In contrast to the ensemble learning knowledge
rules by combining learning models of the same type, collaborative mining sets up learning models of different types
based on homologous data,and each model owns different forms of knowledge rules. Through the comparison study, co-

incident knowledge rules were formed. Experiments show that collaborative mining can efficiently find the latent infor-

mation in data,and improve the performance of knowledge management.

Keywords Homologous data, Collaborative mining, Model evaluation, Knowledge management

1 5|8

VE AR % PR ( Knowledge Discovery in Database, KDD)
A — AN EEFT, HiE 5 H (Data Mining, DM) f2 A K £ 5%
P LA B AMIRAEEY . EOEEEMT T
(Flng i+ REFRERENERZE L, MR Z T L
SR EREHE 2 a] B R A, SRR A T AR
A 4 90 FX —FRIE K, R B EE X — R
BTHREEE MR T/, FREEEEESREH 25
£, 125 TR H B4, WBHE F ATRE R IR AR TR T Kt
BEEFEERY,

ARSI E AT 5 IR AR T LU R B RE e G
DIRE T AR A AT A BB+ R (I 1 B , IR b L 55
PFES B MR SERERNEE R ML
EERETWEES  BRERETEE AR L, I
AT A B S L AR R B B R 25 R0 H 35 B AR STIR
e,

ALE SR T HAFESTHEE T A RIBEER Z M
SRR R AT PR AL F B HE Y (A1 AR, 55 2 5 7E SCER A A R

F# A #1:2014-01-15 384 H #:2014-05-10

ERE T RESEE A F SR BRI AT T X T
3R T X FR SR R A U R 1 48 B O R AT AR TR
IR E A CMA(Collaborative Mining Algorithm) & 3k ; 28 4
TREELY; BAXLERARTHITT 8.

A/ KR

REEBE
TTTY T

A1 BiRRENERESIIE

2 BREBIM{EMIAEE

2.1 BiE¥HE

AR NRT —~REBFELS U T I FES
®:

D8 5E 02 A0 FRA% LA U5

D) RPEHE S, X ROA B AT B AL 25

AXZERXARPFERS (61371155 %H.

F Ok LA UT, EEHRTEAAHREZ R LIREE BERIRS] E-mail: wangyong@ucas. ac. cns & B HEE M EA S, TEHRY
FMAMRARA BFESAE; BIE Ht4, EEHRAT TR HFRRLRE.

» 143 -



DFFRAR YR

DEFSENPER S HARE SR,

SYGERAHT P B S R R4S 5

6)HIREH,

FHREBE—-BENEHBEARELEEZEERAN, X
AR B A T 0 HOHE 4R P AT RB TR AE R B IR W 75 S B B
K CEEENRAMNARBELZBEREAMEERER
— B, BT E SR — BB R BB LR E TR E
FRALEE), HHE T Ab 2 76 3095 45 00 53 72 PR B Rk v AR
H,—ia B TAERMN 60% ., $IE WA HE ¥ AR 50E
B SRR BEE LA HUE T 5 SRR EIL B R
& uy -

EX 1 FRREESE D 23 80T E R T B EE
£ D, M Dy, Di=D2, W D1 55 D2 H#AFREHE.
2.2 HhEEHE

RIEBAE R B FEETE” (No Free Lunch, NFL)UH,
ERAEEMERAIRAEL T DRBIGEIR KB %
JERBEART RN, B S ERARRARETRENIIS
KBTI BB MR, R EH 2T UBBIRIE. X+
BEREANANFFEIBERZRIBEREMREZ5 RS
ARBEREMERAR, F—RE%ERNEREME
— PR BRFERBR% I BB Z BER M, LHEBEARE
EHFENFERZREREER@E 1HTD,

#1 FRKEZIEEQERI L

¥AH % LT L] 5k
S S Ee% 2% B3
JLot di #E i o %

WETHE 1% EE N
WAL R KEE A/ KR
Apriori # 3 HEHEH RERREE

k-3 1 5 BRERM R R
ETF AR MER Geit % B AT

RO AMAER BER EEAM

BRAMBEEEE TR EEERE . EEXAERZ TR
FAAR AR IEA o T % [R) — B AE AR RIS T IS SRR i
ATPRAET 18 A R R B 7R R — 2RAT S I RE T R4 T IR
UE, B HAB MR R B R IE . SERER RS- TIRB 22 T B
Be o MR R A B R — 304 th B & B R AT IZ 48 . e A
/g, BRMEMNMEAERA -, EIERNRNFES
EZR7 ERMRERZFIFRE NS Z 4, RRNARE, #if
MERIE T LIRS AR, LA AR A RS .

EX 2 XHFREEIE D f D, 53R RS RIS
BiERA 5A EXAFRNEEER Ma 5 Man , 1R
IR A AR AR B B AR LM 5§ LMane 22—, 1]
Ay 5 A, BRI RIZIEE R, X% BRI R
.
2.3 HEZESHIAER

HIiH % (Knowledge Management, KM) & B | #42 90
R TR SIRYER M — T 2ER 5N /8, &8
BERSERFEB FEASMREELSEM ., MIREET U
SRR A BRI A B A RALBE A B AR AHR
MM AIRA I BE (B EH R RS TERRE

+ 144 »

B ER .,

RS BN R RGO L A R VR R E
FA4MGBRGE 2 iR BEEEEMREENRAE
B, (B S BAEAZ I AT LU EE PR B R R ExX i
R BB BEFR A AR, B HBIRIS I A B A £ RHR A
REBEITEURE . SESEEAIM REET R SR AE
AT FRIRBAN B AR, PR 4 38 AT LUl 2SR
B Z Al B9 HLx 22 ), SCBL S R BRI R &, B I R 240 72
RELAAREEN—FHEARFE.

B2 SRR AR

2.4 HhEEZESER¥S

£ % > (Ensemble Learning) BSR40, — 2K 57
RAIrzZiBEsEA, EEIER—EHEIHREL 15
—MERER, ETHEIER AIERFEIEGBNERE
BRI SR BRERSM, BT haERM, £
B3 KRR B Rl B B (voting) I R ME 4 A &
8. BRALANEEIR UL ORRE¥XIEM &
HEMTERA 2 ERTME R, w, RREFEIHFM, B
B, B4R EASEREINEEEE y RS R

yzé—‘:l'wjdj (x) (@Y
oA, w, >0 E_gijL
RIRE2E RS d; () ZEME MR 44, HSEN E

[di ()}, 77 ZH Varld; () 1, B4 B R w; =1/L i, Hi i
BB 2

L
ELy]=E[ ¥ 1d, () )=1LE[d;(x)]=E[d; ()] (2
L L
Vary Ey]=Var[,§1—i—dj (x)]=§var[_§1di (0]
& LVarld, ()] =1 Varld, ()] &)

M2 R(DOF M EREIFHSEHERARE,
R TR 2 R B , BT ZREE 2 5 B4R L 58 hnm ke

ARCGEE S R E BT HEZ R EROU . R

BLT » R B2 ) 8% 2 18] 36 M 37 T A2 S AH 5C, A K (4) Af
DA Y A R B Bk 7 20T LA — 2P R, InREEZ
g mEA RS, MiRE WS,

L
Var () =4 Var(3d; (x))
=1

L 1
=L (S Var (4, (2 + 23 SCov(d; (1), di
L /= i=1i<j

(P (4)

ME R S BRI PR B AR RTE— R T

HTHEAIBENE— B EEE PR, X LR

Ttk B — 552 S B E PR B, BRI R AR R
®.

PHRIE R R A Rl S R HRT = ST R — B A

AN , B2 S R RVER AT LA2% B 7= 2 FR AL » BRI b ] 42



PHOR XS HIR B
3 CMAEZ

PRE R R R RS IR R B AR R, TR
SRVE X B R AR B, RS B R 48R CMA B
EAEPWAGE: DESL AR, O EEMARN . BxHE
B 3 FiR.

Fi::CMA. FRMEZESAMRER
B D JFIEEARE AL AR B % I Bk Max_ L RAFHAM
.
B LM AL EE
ik 3
L #2 LA B g s FR A
DX REIAREESE D HATHE B3, 7= 4 RIREEESE D
DWEIEE: A MABIRREEESE D B EHEER Map,
MBI Map, P AHANES LMan,
2, LT R BB AR
D) Li=0, FEALI B o 0+ B 2
2)Do while LMap, #@ and Li<{Max L
DITAFRFEFN LMap, #47 R He 3% 5
O LMap, Xt 85
5) Li=Li+1
6) LM AN LMap,
7)End
88 G LMap, o M Bk 1 £ toxd 2 57 i B S HE)
9) Loop
B3 SKEO R CMA Bk

CMA B3k B B 2 M et PP 40 2L A - 7E 2 ST R AU
BB BHENERAT RSN -2 IRBEERE R RSN
HE  BAGMA—E )RR ERTRIFLEE T EY, HE
Z IR E S A s AR, B DART OB 3R TR
TR REERE R EE ARG B, B E RS
MR ER A RS S X% RN R AR, B S
55 o xob 2 3 10 R 0 6 T BT 5 B LA B ke 4 R A ) i
BRI 3B AT LS S B AR FE e A R BR A, Xk R
FEEILIAR,

4 HI|LH

T R4 8 o AN [ 2 S AR bR 2 ST L — B A
RN, PR T B A RUE S T BE R AL, AR R R
EH R BIEIS BB E BB R UK, B
W TEHEAT U R 425 48 =2 T AR 7 B K B e A 0 R R U , T X
FFALT R Z A BB R ITH. AT IHEAEERE
FAE, SCEAS ZE IR R R S B B4R | SCHE .

SERFEE R IR R FE R BB 4 HT 3R 8% (Waikato Environ-
ment for Knowledge Analysis, Weka) £& 4t (http://www. cs.
waikato. ac. nz/ml/weka),

$H 1 ELIEEEE UCLAFEIEES iis(ZE1E)
¥#E4E (http: //archive, ics. uci, edu/ml/datasets/Tris) , (&%
R 150 MER, B4k 3 26 (Iris-setosa, Iris-versicolor, I-
ris-virginica) , - MEAA 5 NBHESHE, BrERHER IR 2 A,

# 2 ins(BRIEBIEE R R

Bt X3 /A BAE HE FE
sepallength
4.3 7.9 5. 843 0. 828
(grex
sepalwidth 4y 2 44 3.054  0.434
(R R ’ : :
petallength
1 6.9 3.759 1. 764
rmkp) 0B
pealwidth 01 2.5 1199 0.763
€3 349 ’ : : :
class( ) PR Iris-setosa, Iris-versicolor, Iris-virginica

1) 7 J48 R B 1T /0 R L 1 I AR AN

M 4y PR AR 5 AN E#S2E 147 MR,
o 3SR

If petalwidth <{=0, 6, then class is Iris-setosa
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If petalwidth <C=0. 6, then class is Iris-setosa

If 0. 6 << petalwidth <=1, 7, then class is Iris-versicolor

If 1. 7 << petalwidth, then class is Iris-virginica
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