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Abstract Commercial data mining tools basically support binary attributes only in mining
association rules, that is, they can mine binary association rules only. In general, however, transaction
databases contain not only binary attributes but also quantitative attributes. Thus, in this paper we
propose a systematic approach to mine quantitative association rules—--association rules which contain
quantitative attributes---using commercial mining tools. To achieve this goal, we first propose an
overall working framework that mines quantitative association rules based on commercial mining tools.
The proposed framework consists of two steps: 1) a pre-processing step which converts quantitative
attributes into binary attributes and 2) a post-processing step which reconverts binary association
rules into quantitative association rules. As the pre-processing step, we present the concept of domain
partition, and based on the domain partition, we formally redefine the previous bipartition and
multi-partition techniques, which are mean-based or median-based techniques for bipartition, and are
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equi-width or equi-depth techniques for multi-partition. These previous partition techniques, however,
have the problem of not considering distribution characteristics of attribute values. To solve this
problem, in this paper we propose an intuitive partition technique, named standard deviation

minimization. In our standard deviation minimization, adjacent attributes are included in the same
partition if the change of their standard deviations is small, but they are divided into different
partitions if the change is large. We also propose the post-processing step that integrates binary
association rules and reconverts them into the corresponding quantitative rules. Through extensive
experiments, we argue that our framework works correctly, and we show that our standard deviation
minimization is superior to other partition techniques. According to these results, we believe that our
framework is practically applicable for naive users to mine quantitative association rules using

commercial data mining tools.
Key words :
Mining Tools
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o FHF JAAGE = FPoldk T FAL 9
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~(6)8 #L EE L W3}t gg WA wEHEG
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AR GudEe AN BEREE ey 2o 29
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£4 S st Z 7y FEUAE PR o7
A, LEel A = e e 7FH - ]9 o) gE
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Al dez FIo wy, FFRUA ANE @
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For a given domain D,[5; -4;] and the number p of distinct attribute values.
(1) Do the equi-width partition as follows : //or equi-depth partition
B0} k) gl s - 1),
where ;=5 1,=d;, and [;=b+j-§ (1< j< a-1).
(2) Compute 1}:::([1) b
(3) repeat
[¢Y) for j=1 to n—1 do
[6)] Set I; as the value in the range (l,—v IJ,,)
such that ﬁ;a([lj_, -1]]) becomes minimum;

©) end for
(7) until no change

I¥ 3 BEEA Has PEe 73 R ¢nag

AL RFP Hash 7L A42de] SRY 2
A43de] Y BT HEo] shsdich oo @
A¥dT= A6l 4B
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3 #AE 74 29Ech
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B AolAE 48 sloly EFA 28¥ o QB
FH5¢ os Asy FHe TR Pue A
Btk 77 B8] Wad ol FBH 48 oA
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dole} tlold =N E 59 e old ApFAS
& 2UATT B2 o, o AWFH 19 B 7
I, Lye @49 Fhome 73 Bl sbset
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6. 45 "It
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Aj D,1.12] L[ 1,3 1507 3, 8 4= 8,121
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g £4o] 5000 vteRdTE, &4 % 0& 5000x
; 100709 EA o] dehtes dAsso.

AL FEE Y 2 JYHeE o] £
stk w4 FEEY AS- 1 B, 2) FUA, 3)
THUAL 8] A 7R g8 A8E YA o
22, ETY ZAe FE yuig Y Holo dis)

FTHA FH4g 7PHE ARl Ae 18R g
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A% ¥R ARE Tol 44 =79 AuH dne
Fe #4934 guE 3YH ABAHAL vholdshe
e AL,

2 =29 FAS aokW TR 2o AN, 48
doleh wlold 78 AMgslel 3w ABFHE 2
Shi7l 1% AAAQ ZeAYA2S ALk AW
zdgNaE 34 dols vold =78 FHow 3
B4 £4¢ oA $402 WP AAY HB3} o
A AUFHE FFA AvHASE ABSE A
oz P48 BA, FUEYY Ade 3P
2 Aolsim, J1ed FBE L CRUS 7 2T )
de Agsd AR B ERAAE IR
deld BF R FPA e, TRE BN 5
Uul 2 EY ol A T BT AEe A8l
A2t ARsdck AR, FlE FAEE PaEel =
Ayel $EE TSN gt wAe AP Aol
E2RA A48 1Ye Adsigch. GEUa Az
AL ol$F £4 gol BB AW Y gE
598 Tl EIAAR, EFVAL ackd ol
te 7oz B¥St yelth uA, 28 dol
st ETE AbgEle] pholQE ol ARFAHE
dojel 34 AvFHes AP FAY I
ARSI T, FEYH o) W Tk
49 Fo, AQYY TN A FAYFL B
oz, BEBA AANE ASSE P 23X ge
A%l val 958 ARE JeiE YFseth

of R AAE ¥ W, ALY PHEL 4§ dole
slold £7E ESHe Aw AR AFA QBT
g 47 dhold ¥ & A& YFHeln YA =
d9ae 4AeT BF Qe D vy 3P
A QuRde F4¢ B A9, 9 E2UR ol

to do S o rlo

7+ 28 HEse A9, 3) k-H7F E28lE(k-means
algorithm)®} 722 F&2H# 7|9& AL F28
2&@sle e vz A 58 Y Hold.
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