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Finding Intentional Knowledge of Outliers Based on Attribute Subspace

WANG Yue LIU Ya-hui TAN Shu-qiu
(College of Computer Science and Engineering, Chongqing University of Technology, Chongqging 400050, China)
Abstract OQutliers usually contain important information, it can help improving the users’ understanding of the data.
New definitions of cause attribute subspace of outliers,degree of cause attribute subspace and similarity of outliers were
given,and then an algorithm for finding intentional knowledge of outliers based on attribute subspace was proposed, the
approach can obtain the cause attributes set of every outlier, Then the outliers were classified by their similarity com-

bined with the thinking of clustering,all the outliers of every class have the same cause attributes set under certain pre-

cision. The experiment results show that the algorithm is effective and practical, and more ease of use.

Keywords Outliers, Attribute subspace,Qutliers similarity, Intentional knowledge

PRL K Coutlier) ST fif St S04 - 2 4 46 b /K20 0
B 5B B E AR EEN R . e BB B B R
FEd e PEST SUE B A R RR A EI = 5, MR b 3
BRI AT, BE, ~ P ARNRSERIGRES 1A
EWNES I A A EEENEE, I S TR
MM REEZERP - MEES I, RN IEE A&
B ReE .

ML FGEE BE 3 M E M TR O AR
B R A—BUW, BPIKST S B E S QB SUZ B IS s 7
5@ PRSL AR X, B PRSL s i A B R . B RTRTIR
SLEPIRIFST F B A A X PR R AR L, B Ine] R AR
P PR &L P A R B4R T KB M P S Simas™
T ¥ R B3 F5 40 H B IR AR BEAT 40 BT L 45 1 IS 5 B U
BRI . SR, X424 HH I s #EAT 4007 » AT 44 9RSE
BRI S WRRA OB ER T oEENE X,

POST RS Rt 2T T 38 e A IS AR R 5T H IR 4
AR B H PR IS X 52 43 25 55 B 28 LA R X o S48 X S
BRHATHIE, AR RENREBENSE —, ML
SRR B 5T L LA DI ST AR B LB M s R S B 4R
POSL BN R RFAE B BRI . SCER(3 I #E PNaL s 4
AW 3B LR IZ A (non-Trivial Outlier) F13F JL K7 &

ZRE A#1:2010-04-19 &M H #1.2010-07-17

(Trivial Outlier) . FH, 35 FLOKSL A7 43 4 58 PR 5L 4
(Strongest Outlier) M55 PA7 & (Weak Outlier) , SCER[3-51%44
B IAL 5 P TR AR Y 2 LU 3P SLORSE s A T S X 48 B
FESRPNSL i FSH INSL o5 B 50 70 P AIE B A2 BB 6 . Skl 6 ]
FE3HX AR LIRS 2450 T HA R B B T 8K
AR RR R . X B AR R RS BT A RE AR
— BRI R B AL S B/ NB Y TR AR ER . A
Fe M HER b — 2T B R B B S AT BT E T PSR
BRI PSR, BAMA N T S M R 2= 8 5 B A A
B AR SE BE AN PISL AR (L BE AR, HE T 48 T — N2 48
PR S PR R B BB, B B I ST 5 4 B AT B R4 T
T or3, SEIRES AR T 205 B A S A SE A
1 BEEX
R —NBIERE X= {21, 22,2, ) P == {20

o x b (V<GS S @ DA, B D={A), Ay oe,
A TR d RS, B ZEARE T L EER — D n ﬁ d ﬁlJ
BIBERR, I H n PRIEM R 4B, EX D=
A X XA HPHEE X D FWBEE, D =A;, XA, X

XA D ER s feEEFER, B, 1<<d, (1<]<
5)s )JJ—HEIJ D& Dy Oy, = {01502, 500} A D, FRIFRST 5

A 302 R TR BE W &I H (CSTC, 2009 AB2049; CSTC, 2009AC2068) ¥E8) .

E OMA961—). B8 E8R . FEMR RV EIESE BB RS AR BRA R RS RN, E-mail; wangyue@cqit, edu. cn; S TEFE (1984 —),
BB -E, R EPIEE 5 R SRR R R (1982—) , L, Wi A, FEBFR N R SR A E S BRI,

+ 199 -



4,105, | =m J5ts On, 3

EXVEMBEFEED BE—THRASE 0,0
#®

|0b, N0, |

[Op, U0y, |7
WAK D, &5as8 Dy 6T D, LRI S MLt
T, 5 D, MW D, ATEEE 240 SR AR EEXN
D, Bfh Dy %M )8 ¥ F 53 (8] EAS(Equivalence Attribute
Subspace) ,idm DY,

XEW p RFEERAPAENSE RESK W R
F2sia) D, 580A H D, B 7 A AR I 7 S 4 AR MR .
Hik, 4 E—NEIER o BALET LR B - 5 FIG RS
B SR MR T D, SO BIRE NS J
AR T s 4 TERAHB BT ) s=d, Wi#&E D! k
TS — BT TT LIE R B — e g BE R B 0L F i
BEXRE. UTHIRYEEES RSN EHEF2 0 L
1THY.

SCERL6 1 44 th (M S S i R B B M 4R R TR AR i iR R
— B R A TSL ST R NBE S HABRNES.
H3 T GBI N G ST 30 8 9N S AE DU RE o) A A R A, R
g B F T S R B T S R E .

EX 20RHBHFEED I — ML St
F R YRAL AR B T 2 ] B0 I ST S B R R B
], B, G — N IRSL A o, ANIRTE s e @M F a5 D, | o
T — AR WER Dy & o W —AN R R M= | CAS
(Cause Attribute Subspace) ,itl N

CD, (o) =A; XA;, X---XA;

R0, €0 » UG DY D51 < DY (AG<e) » | DY |
R D MR QE DY RS s 5 CD, (o) IS
B s FXRMED.

WL o BETAR TR PR T2 (8 CD, (0,) H R B AR
o WIRERYE,1EH S_CD(o) .

EX IJFHREFEEIWILE) Wors o €O 1E
HE - FRBMHTZEECD, (o) L SHE A BRI R R
BRI R Pz R B R F = P . 28

W_CD.(on=_% D(oiro))

K, n HEIEE X MEEEN R4

TR IS a3 10 R R B 2 TR A 17 B =2 (B AR AT L
HEEMEH, £ E - BT T HERNREN R Z R
e, RAEEEOBILESEE, B MIEXNRZE
FIBEES S oy » TR T
dz'j == \/( |I’i1 _x,jl |2 + |»‘C’i2 _I’jZ 12 +eeet |I/.'d ‘I,jd |2)/S
Fl,i= (22 s DM j=( s 2o a3 ) REET
PRUEILTUAL IS BRI s ERTBEEXTR .

R AR E BT L E R s R E R
P BHE R BB S A RARE., W_CD, (o)
K BAZ CD, (o) A FIRERFH o BT AR E ,
B % D R B T 2% (E) X ST A R RS M R R K

EX 4 HMHEME) HAEWADILE 0,0, €
O , KR RHE R T = REARAES AR S_CD; (o)
1 S_CD,(0)) #5544 S_CD, (0,),S_CD, (0;) F Y TTE (BIFL

« 200 -

SR B R R B T2 (D IS B RN T HES , 3 0 HE
BB TREHASES TSR T E—1 B REUERN
BZICEAUE wi=1i,iC N, Bl EE5FHE-TTEHM
EH w =1, E AN TLEMPUER w =2, KKAHE,

i Int_SCD(o; ,0;)=S_CD(0;) N S_CD(0;) ,W{v, %
K—E o EERS THRE. W WMIN, = Min(W (Ini_
SCD(o; 50,04 »S_CD{0;)) yW(Int_SCD(o; 10, ): »S_CD(0;)))
WMAX, =Max(W (Int_SCD<(o0;50;2:,S_CD(0; ), W (Inzt_
SCD(6;,0;), »S_CD(0;3)) » B, 5E X

5 &Gy 0] WMIN,,
_ T WMAX,
|S_CD(o;>US_CDC(o;) |

RPEAL A 0iy0; BIFALLE SIM(Similarity) .

i 8 a4 0<CSIM(o; 50, ) <1,

kL4123 T B EALE NS, B RENFHAB
PEER M ZE AR o IR A AN B0MY He B R/ 3R 52 S, T K B A 9
S B U AR AR A R R R M T TR X S R AR B i B
AR, WA 5 R 728 (B4R 20 B R /NHE R 97 R
TFAERLAUE , ST BB IS A AR U, B RS 1 ST
BRE S RE T ER .

2 PR3 A HY R E AR S i

RILA_E 5 AT o] AR B IR SE 55 IR AR 7 i
BRI .

BB BB E X ML SLE Op, 15 83855 8] B9 45
MEHETF 0 DY 7E DY B EES— 0L oo MEFEEB S
&, FR A EREEPE - NMEEBE T RIS E, A
JEH % s T R T k253 ] i BB L ST B K/ NRE R HES) 4
BEN 4 PR R R ENE, REHE Op, PEB L
SEIARLE SIMC(o;50;) .,

HE —THASE 0<o<<1, AT SIM0; 50;,) =0 I
ANISEF AR =TT LA ZE PR E I S ERE
PR o« TRFIREE B 72 W EE MR RE, BT A h
XEEPERY & R B TR M ERTRZR,

F TR A A S N ST A5 PR AR AT AR A A S BB
.

3 HEEHR

input: HIEE X, JALEE Op, B8 a
output: i Op, TR A MMNE THBE
/* A EAS Bk, & RIRES 6] Da 6932 T IR K4 Op, WS4
BYETFEM DY =/
D¢=EAS(X,0p, ,p) s
FOR i FROM 1 TO | O |
/* FRSCER (4] DSCM B #:R H o € O B9 R B 1
£ * /S_CD(0;) =DSCM(X,0;) 3
/ * ¥ S_CD{o;) " KT TC R HH IS BEK/NREFFHED « /
DESC(S_CD(0:)); ‘
/%K S_CD(o)) FHEF /G TR R BEAUE « /
FOR j FORM 1 TO | S_CD(o) | -
w; =SetWeight(S_CD(0););
END FOR;
END FOR;

SIMCo;50;)



FOR i FROM 1 TO ,Oof |
FOR j; FROM i+1 TO ]OD:I J
[ * XTI PL K 0110, €Opd * /
IF SIM(o;,0;)=a
¥ 0ir0; WHR—1EHEN;
END IF;
END FOR;
END FOR;
END
it FARE BB E Op, PRITEHRBE T
REEENR L.
EAS(X,0p, ) Bk
input: BIEE X, M7 S8 OD,, ,BH Y%
output: X FYIZSE D, 1% T Op, B B 1723 [8) D?
/=¥ Dy WA FEBA—NEBEA P =/
FillInQueue (Dy,A);
FOR i FROM 1 TO A. Count
/* RSTE D, B3EHEH Op, RIME R AL L2
PEINSL AR = /
Oarg = FindOutliers(A[i]);
I OA[i] ﬂOD |
P,-=-|—(—)E-U—Olj]— ; MaxP= 0;
IF Pi>#
IF P,Z>MaxP
MaxP=P;;
END IF;
END IF;
D =MaxP 3R Dy B9F 55
END FOR;
RETURN D¢
END

4 XBRERSH

S B SR R R B B AP T R E B R R A R
PR X, BRI A 200 KICR, 6 DIEME: “PREEE”,
PR I LIREE” BRI AT R K PR,

SR HISCERL7 )b T B 8 PISL AU B M T B 4R X
BEATIRSL RUAEHE LR W 12 DIGL A B Op, = {22055
100 500 3 124 2 X130 5 L1419 154 » X156 » L157 37160 +L180 } o

EHIEE X, 0p, WSK o M50 EAS HIRIBA (X B i%
BEH ,=0.85) 85 X W2 D, H%T Op, EH R
HFEE DY HAE & 4 MBS EET PR,
“PNTEBE” CBE”. RS AR R R B
KL%

£ 1P| THEERTERPEBIME NI ST R
PR s TR B %o I ST

g 1 PABREETE O, PIRFIL S B BUE
SIM, R ESH «=0. 9,18 313 2 il 5 MREK.

ML B SIS RE 8l X2 88 IS AT A AL
BESr# BB T &AL A R R R A AR A 3R e 9 A 7
A BAR R L R R AR DUV RRAE 453 B 2843 HT i B AR X B
SMRBEFTT A FE—-RPHABE IR E—EHET R
AHFERFEERESE R T 8K PHRAILANIEE
R R P 25 (8], B A X 2615 B AR RS A% B F P SR S st ik

XSRS R B
F1 IS REREE TS R A E

W ot RERET
oy RERETEN ey

(AT BB (FREE WMTRE, (HHHERE, 1534.90,1124, 23,
WLEE, (T EE FwE) (FHEE.HMH 1110.02,1106. 18,
BE RIBE)AFREE, mTRE.A0E), 937, 50, 934. 52,
(MHEE , mTRBE g} 922, 69

(FREE)AFREE MRBHE P BFE.  4963.76,3527. 61,
o TR FBEE L EWED (FSEE M 3521.70,3521. 38,
Yo, mIBE R MHERE R g, 2880, 84,2880, 61,
(FREE mLBE. FmE) (HHEE) 2884, 79,437, 49

X4

(FREFE)(FREE, WTRE (FR&E, 1616.68,1178.82,
xiso B AP REE MR (P EEHE, T 1165, 19,1157, 80,

BE BWE)AFBEE HNEE B, 980. 09, 973, 28,

(FERBE MREE, FinE) 962, 44

K2 PALRAREGER

55 E# HEHERBHT RN
(M LBE) A RIEE R FREE.
1 X4 Xy30 7 TRE(MBEE. mTEE)(FREE, T
Xisgoxisy BT MR A TR s
(FRBEE MEEE L EE)
2 X35
(CRBEE L WTEE A FEEE . A E),
X0 X114 (FRBEE MBNERE) L (FREE MTBE,

X140 (FRBER MHEE BB FRBERE T
BE,BmE)AF SRR MHEE, T BE)

(FREE(FREE  RmE) (FREEH
Xig1oX¥i5a0 RFEE)FREE mTRE)(FREE, AN
X180 HE AW EYAFSEE. W TRE.EME),

(PGP A REE, LR

5 X119

XtER 145 PR ER R TSR R 2 K
REGRPE -BENLZRNBEE T8, T LE N, A
ALK BT G A B SR 7 T B U, RS A2 A
AR B AR B 5 RS %ok 2800 4 PP R T ) #R) IK ST AR 047 1A B 3
Kot REREHLER.

5 HEMEESH

AXH BT EMEA EAS B u 3k i R R 4 A bl
BN RIET B R P BREh 6 DT 4 4,0
AT THEHEREZRE B8 TEERNEER. AXTEEE,
RO A R S SR s [ £ A0 R A s B T AR B AR
BARR A AR RER B H RN PATHCR, BREE K
BRI R . TSR R 3

SKWRARTS 3 HE &P B BIERE I BESR,
PR A E 8 B (BE Sis % Mn, 8% P, BR S, 4k Ti, 4% Cr, 48
Ni, 8 Fo#TMIR. M1 BR T APEENME n—=200.B
FIPSLREE O FPPL AN 15 BB FER R A EAS
BEMARA EAS BB, BRI EFTH FF 5 .

SRPUBRESE R 4 5 B, RAMARH EASHE
L BAE LT [EJLF R X = E R A EAS Bk
BENBEREERNENRETSRPFREGAEMRE
He. LD 6,7 MN8N, AT LIEBI R THERM EASH %
AT —AIRELE, AT 35 AT B K488 . 3ip
HISCE & AT A R BRI 4 B M , Bk M BT A e it
HATREH A BRI .

+ 201 -



J ™ FRREASH S »
o 07 e EHEASKE /
£ /
& 30000 /
& rd
3';5 20000 A e
& T
B 10000 T w
P P AP
0
4 5 6 7
fsiz =it d

B 1 R[F 4R B R SR T A A g

50 FOAE AT ERIGL R E B A
BB A MY S B T A R T s TR AT
P XA R AR BEE R AR K, B RAT R R B B S
B ERANEEDE IR RIS R, A 22 LR E T A
BENBOE IR R A RN AT R SRR M BITA R R
EF#—B AR .

BHRIE DL RIS B ATZE IR S 55 U
gL, L Rl H B H EEAER, XL S BT 47
BT $Z48 th B & 7R LR W A B B T B S s AR A
W RBANEKFER. AXEEELTBIEEMSN B
TS A, B T TR R AL b AR, TS A 46
HAR 37 s O SRS 4 2 1) B HL ST BE IR ST s i DL 4%

& BRAR T A RINSL RN T P B ST A 2 TR A AR
PESE N BA IR 455 RS04 U B A 9B 9T o5 1 PR AR
PERFAEBERT T 5038, B — D ERP R BTA I S —ERE T
BAMRRSEHBEESE, ASCHE K WREMST T 0, 5%

WA FUEM TR — RS R 7% AN IR E
BENSHED, WO THAFNSS, 5 AERE.

s % x &

[1] Han Jia-wei, Kamber M, Data Mining; Concepts and Techniques
[M]. Academic Press, 2001

[2] Ramaswamy S, Rastogi R, Shim K. Efficient Algorithms for
Mining Qutliers from Large Data Sets[C] // Proc of the ACM
SIGMOD International Conference on Management of Data. [ S,
1. J: ACM Press, 2000

[3] Knorr E, Ng R. Finding Intensional Knowledge of Distance-
based Qutliers C] // Proc. of the 25th VILDB Conference. Scot-
land; Edinburgh, 1999.211-222

[4] Chen Z, Tang J, Fu A. Modeling and efficient mining of inten-
tional knowledge of outliers[ C]//Proc of the 7th Int’l Database
Engineering and Applications Symposium. Los Alamitos, CA;
IEEE Computer Society Press,2003:1-10

[5] Papadimitriou S, Kitagawa H, Gibbons P B, .LOCI: Fast outlier
detection using the local correlation integral{ C]// Proc. of the
19th Int’ 1 Conf on Data Engineering. Los Alamitos, CA: IEEE
Computer Society Press, 2003;315-326

[6] XM, XWHE, BRi&ia. ML AP E Wi i B S8 A
RIRSECI. SHEHLRE 2009, 29(11) . 3077-3079

[7] Angiulli F,Basta S, Pizzuti C. Distance-Based Detection and Pre-
diction of Qutliers{]J]. IEEE Transactions on Knowledge and
Data Engineering, 2006,18(2):145-160

(E#% 181 7D
2.1E% -

HHESES;

HAEHF1E

SRS MRS 5
Else
{
VIR ALAB AT TR
IR 55 VR BB 28 v X 5
I AR 55 W R MR B R R 5K 5
While(KABR)
{
I EEBUR %8R & R D) Break;
TR —;
}
VIR A A 5
IR BRI A A L2
) .

BT B RE SES5 I RR AEMEL, WESR i &
HHRA OCOSR B, 5 S A — MRS IRIEAR S R
bt E A XS R ARG E. FAEFEAENRD, B L
W, FEAENSERSRERAERAE=E K. ot
SN BTG SR A Bl 45, SR BT IR T AR BN PR URAZ IR, I it
FE T 7R AR B R 2R B 2 % SR TR PR o AR B B0 BE TRUE BLIR
FEEMREER. XA T e RIS R
THRHOUn, K In RRRETHFHEOATE XM EE
HAFO TR UNF 100, H0] LISk A E A 18 R4k A~
WA, BERPERFER T TS EERK while 53,
B A Bt TR B 2 B Sk DR 48 3 [ B4 B A 2402 O(time) . BRI IS
BHEBIEBINE LT A9 B 22 B S O(time * In) , Y RH

. 202 -

HEDFHET 10 88250 OCtime) , FREI OCn) . X, 7EH#E
ARG X R A R R A DIBER A

HHRIFE AYNTETERERRNENA, BAXRS
B2 MAEE B P —NAA RN E SRS . S
H T R E AR AR RGN R E SR TR
BIRGSRUEEE, XPRBAEHT HMRENTN, BE55
THRABEEREEAEE., AEMWECETEXRRRAPRAE
H B R R HERND SIS RN YN &H, A B TE
S EITEARARREHTRE RIT.

2 % X

[1] Ponnekanti S R, Lee B, Fox A, et allcrafter: A Service Frame-
work for Ubiquitous Computing Environments [ C] // Procee-
dings of the Ubiquitous Computing Conference. Lecture Notes in
Computer Science, Vol, 2201, 2001.56-57

[2] SREF. %6, £ITF, % WRETHE T RAIEEES
RO T EHLFM, 2004,27(D

(3] #obth, g%, ook, %. U1 i8N, 2007, 30(7)

(4] Brge. E8 XFHLETRENERARRAUL HENBE,
2007,34(11)

(5] 2WiZF, SEEE, FEW LETERERRGEHHRLL HE
HAF, 2007,43(9)

[6] 3, FiEi, AlEE, % BEHERGRANIRI] HE
HLRH,2009,36(4)

[7] 4%3%, T4, 818 TEHTERREMOBRLI]L AR
HHEHL, 2005, 25(6)

[8] Muhlhauser M. Ubiquitous Computing and Its Influence on MSE
[C] // Proceedings of International Symposium on Multimedia
Software Engineering. 2000.48-55



