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Abstract Outlier Detection, a data mining technique to detect rare events, deviant objects, and exceptions from
data, has been drawing increasing attention in recent years. However, much existing research targets record data
constructed with numerical attributes or a set of points having numeric values. Very few studies have attempted to
detect outliers from data having categorical attributes or items. We focus on transaction databases typified by POS
data, and propose a framework for detecting outlier transactions behaving abnormally compared to others based on
information of association rules with high confidence. To the best of our knowledge, there are no studies detecting
outliers from transaction data using association rules.
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1. T, minsup HhSEMT7 A T LEEOHRE F 2185
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! ——min_conf=0%
oy ~—min_conf=70%
§ o8 —=—min_cont=80%
8 0.6 | 3= min, conf=80%
804 |-y
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S 02 "mg_'( -—\.\—\...:\L-\
0
1 21 41 61 81 101
Rank of Outlier Degroes (Descending Sorted)
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EI—0F 3. BENZLEEEYE B5h2TOR
HBEELV—ILVD3B, X =ZAY C W THZHEL—V
Z W e REHEEVEBEN—IVX 5 Y € ROAEELIC
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WELTHAT 3. 37T, M ZRHVTHANENS VTS
YaYOREOEE C ZRDB. COT7INVITYXLIREI L
[ARRDENE TER 6 ICHEVEEAHEMMERATZRD, NNEED
EIRDBANNMEE minod UED b S YT a3 v DBMA
9 3. 417H TR getOutliers ZMEUH L, REFF Y
¥ a Vi U TERCANMEE D EZITo TV 3.

5. £ B

KEERICHEA LD, Intel(R) Xeon(TM) 3GHz ® CPU
L 6GB DALV AEY ZFFD RedHat Linux ¥~ C, Java
1.6.0 TEELE. ¥7, ERICERALET—20OFHAZLE
%, T2 LBLNINNEBODIHEREL, NNfE+S
YO a VORIHER, RETNVTY X LONEEEERD
HREZEIRT.

5.1 F—4€vt

ERICBRH LT — 2 AT — & Zoo THB.

Zoo 7—#%1%, UCI Machine Learning Repository [9] I3
BEMOEREICET L I— FRIDTF—& % FSUY sy ay
F—REBLIELDTHS. Tla—KF—&i3, &lLa—
Ric—EROBMICET 2 BESRMENTEY, BI04
RREDOH, hEDERE, KEMED,, ISR E, 18HDOENE
THREhTWS. B, WILE B BR%0755
ADSBEOVThh—DICHEEh3. BOLiiBEL 7S
ABELUND, 15 BOT—IVEKEL 1 BOSEBIHCNLT
Y'Y v a Y TF—ENDEREIT, Zoo T—REMER LI
ToIVBHIENLTI, EThoLE, TOREGETAT A
ELTRS UV vavicmil:, SERkICHLTE, b
MEY4e : BiE 2—BD7 A 7L RE Uk, Zoo T—&D
bWy a I 101, TA T LOREE 21 BTHB
EHIC, FEHBRERT, WERHOLEBEZITVRTLTEE
T, Zoo T—RDR S UYH v 3% 200 DD+
YWY a YT —4 700200 ERAB L. Z0o200 F—XDE
TOT7 AT LEEDY R— MHIL, Zoo F—RICHIF B R—
MEEFLL.

5.2 SNh{EEODH

27, ANEED DX SITHHT 20 RBRT B0, 2T
DrSUFI Y a VENUTHNERDHERTo72. K14,

Zoo F— X DHNEEDRHETHS. BN F—F% 10%L
L, B/NEEE#R 0, 70, 80, 90%& Lzt EDENNEE %
FELUE. SEENNEEORBEICIEN S VY s v a Vi
MIELTWS. SN NEETHS. B/NEEEIKEL L
3L, FEIVNELED, XDDPBONS I v a vt
BOKEENANEEEZRDOL SR> TW3.

5.3 ANES YT a3 0REE

#£ 513 (min_sup, min_conf) = (10%,90%) D& &D, HNh
EEORENEDEMN=DD S ovarve, MET5H
MDA (Name) ZRL TS, & 6I1c, SHEBEMRAD T 0
BRECER L IKRENTBRLV—IVOY X FERY. Crab D
NANEENKE (IR T=DiE, BRIV—)V {legs:4}—{toothed
backbone breathes} DIFEDBMF THB. TDIL—)Vi 4
AEOEHWAESITELEENH OMMERET S TLERL
TED, HBNEHIABEICYTRESZN—IVTHS. Crabld
AR 8EBTHBN, TI TR TAHDE] LWSEKTTA
T L legsd WMEDhTWELEXABNS. LAL, TA4T L
legs:4 34K T4 &R ZEKTILDOTHY, 4 DRI &
WHEKRTHEDNSDIIASMHINNTHS. RiHhH
BENKEVDOD Housefly & Moth TH3. ThHD RS UY
a2 A—DT AT LEEER>TVWS. BRIV—V
{hair}—{milk, backbone, breathes} A WHFLIE® %9 BB
W=IVTHolcledh, TOMOMEIE, BEEEZTI—IVET
MBRIV—IEixofz. TR, Housefly, Moth BET B EH Y
SRR, T—2LkT 8 EELIRYT BB DR
VS5ATHB. FDS5H, hair ZEHLDEHRIE Housefly, Moth
Ofticid 1 BT, 4 BBICHNEBENKE 4 Wasp THo =
U EDRKEED S, BALENANEED, BVHEETEDID
=R BB ENNETH B LS BLAOEEICEE, H
WMEL LTRIHENBZRE LSOV v a Vi EEVERRL,
MOENSD RSV I a VHARINNELRZEVERTBHN
B LTHRBAVDZEDTHB T LHOh o1,

£5 Zoo T—RDANEFS VS 3 (Top-3)
&Rl |FThSVYIvave

Crab eggs, aquatic, predator, legs:4

Housefly | hair, eggs, airborne, breathes, legs:6

Moth

hair, eggs, airborne, breathes, legs:6

%6 SNEEICEMLUERLV—ILDY R b

£il | BRILV—NLVOV R

{legs:4} — {toothed, backbone, breathes}
{toothed, legs:4, tail}— {hair, milk, backbone, breathes}

Crab {eggs, aquati hed, tail}— {backb fins, legs:0}

{eggs, predator, backbone}— {tail}

{hair, predator}—{milk, backbone, breathes, catsize}

{hair}— {milk, backbone, breathes}
Housefly | {eggs, airborne, backbone}— {feathers, breathes, legs:2, tail}

{hair, backbone}— {milk, toothed, breathes}

{eggs, airborne, backbone} — {feath breath

legs:2, tail}
Moth {hair, backbone}— {milk, toothed, breathes}

{hair}— {milk, backbone, breathes}
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{=—BF —=—MinRi ~—MaxCls - MinRiMaxCla |

1 § 10 15 20 25 30 35 40
Minimal Support [X]

2 min_sup IZHd 3 A0FREEG

~—BF ~=—MinRl ——MaxCls -%-MinRI+MaxCls
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5.4 SMEBRRROLLE

TTTR, BREZ VI XLHHBAICHANE LS TS
vaVHIBRHATRETH 5 T L 2R T 2 RBRE1TS. BhL—
VEEEFALEDBL L, BAEEEHAIZFIE LR
{EDRENFhEDBEEREN THEhERARSB S, T)V—F
T4—AT7 )Y XL (BF), BAVV—IVEESEFIA LR
DHET> I ERE (MinR1), BAAHEBEAIERIRL
MBILDOHEIT> N NERE (MaxCls), ZDD%R{LET
5 REF# (MinR14+MaxCls) DI b DILELHEEE LL#d 5.
B 2 {3 Z00200 I 351) BN R— b DZEALITH 3 2 ALY
OB (TTRr—)) 2RLTWVWS. (minconf, min_od) =
(90%,0.6) TH 3. B/IYR—FI/NEVEZIF Y BF 38
Hh b, DREFEOFHENMELTWEZDNGN 5.
MinR1+MaxCls (& min_sup < 10% i< U Ti& MinRl &b b
FHOCHBERRIAVNE 7D, B0 L EFHND, min_sup > 10%
Ti& MinRI DRI G 5 & &< oz, Fiz, min_sup 2
30% Tl MaxCls _BEHIEL &ofe. B/ R—FHAE
WA, BIIV—IVEEOBEFIAT 5 FETHILEDE
HENRIRETH AL EXS. ML T, MaxCls lc X 2%%{b &
Y, MinRlIC X BEIBEDIES V& D LEEERFE THT L
WA TH BT LHH 5.

T 5ICH 3 RE/MVWEEOZELICN T 3 LB O HER
@ITRr—)V) TH3. BINNEEIKE S RBICMHENY,
MaxCls OFELFENEMICE > T BRTH LS.

6. B8 M

COETRE#EPAZEICONWT, AMELOHRER, LEA%E
BN LENLERT 3.

ANERBICETAMER ChETICLBAREIh TS
f=[5],[6]. LML, ThoOMEEENLBEEOT—2%N
HKLLTHD, AFIVHOT AT LDHTHEHRE NSV
Yo varF—2E2ANERBONSRE LTV EARELIZR

z3.

Z.He 513, [7],[(8] T, AWELAR, FSYsvarri—
RN BHNERBICBI BB RITO TV, ®BI, 7—
SHPCEBICHBRT 3 TOBEMT 1 7 WEE%R, Kbk
WESYFILa Y BESNNETHB EVSIEIDTT, fh
BEORZHALTWVS. BT A FLEEEFRLNANE
BEHETIHEODOFETRRENBNNE NSV vay
&, HBLV—VERIET 2AFETRAENBNNE L S OY
Jvavid, RENSRE-TL 3. HEOWETIR, HIX
ERABENMNENF ST a vabiE, BLOEHTA
TLEAZATLTVRLAREENKEL, BRIKANELR
BENTLES. —K4, FHETE, PSP rvarvezo
HEERAIOENEETH D, BEBEOKEV/IEWIEEE
A NEEDOKRE SICHE L.

7. BbYic

FRTR I UP Iy arF—a—220%E L, ShiE
B IV a v ERRTBFEERRLUL. BUORE
EERFOHEBL—IVERVSC L THERHAOOES2ESL,
NNEEORERE Uz, £, SNEFS T I a2 %%
RIRUT 5728, ZDODTRERD A&k b&EEET IV
JYXLEREL:. RERF—2E2RAWEERT, BERFE
PERE LTEBESNNE NS VY g vERiTEBC L
BirUle. X7z, TI—b7x—A7 )Y XL OIEERE
HBERT, #RLE7LVIY LB DERICANE RS Y
FovavERHAIEETHAC L RET. HELV—IL%ZFIE
Ui FS YUY Y Y a v 7—2R—2h b OSNWERHOBIZRIE,
FAHHMBED ciTOh TV,

SHOBHELLT, AMN—LISUY I Y aronnid
BEHEL, VTLVEA LHANENS T oY a 2RI
I—PIEAY BV AT LADHBEEZ TV 3.

HE FAWMEO—BENEHEBRGHSHF EHEPE
(#19024006) DBIRIC & 5.
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