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Abstract Recently, data mining applications require a large amount of high-dimensional data.

Most algorithms for data mining applications, however, do not work efficiently for high~dimensional
large data because of the so—called ‘curse of dimensionality’[1] and the limitation of available memory.
To overcome these problems, this paper proposes a new cell-based clustering method which is more
efficient than the existing algorithms for high-dimensional large data. Our clustering method provides
a cell construction algorithm for dealing with high~dimensional large data and a index structure based
on filtering. We do performance comparison of our cell-based clustering method with the CLIQUE

method in terms of clustering time, precision and retrieval time. Finally, the results from our
experiment show that our cell-based clustering method outperform the CLIQUE method.
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Procedure Make-Cell ( attributes , input data set 8)

Begin

1. For each attribute in S do
2. Partition(attribute, S)
End

Sub-Procedure Partition ( attribute, data set S )

Begin

1. For each split_points in attribute do

2. Compute = ¢ 2” (, Z"
I
S. Else

6. Split S into S, and S, by max split_point
7. Partition(attribute, S )

8. Partition(attribute, S,)

End
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Procedure Insert Cell ( cells)

Begin

1. For each cells which is made form make cell do
2, Compare the cell-threshold with cell density
3. If cell density > cell-threshold then

4. Insert cell information into cluster info file

5. Compare the volume-threshold with volume density
6. If volume density > volume-threshold then

7. approximation info file[volume] = |

8. else

9. approximation info file[volume] = 0

End
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Ao AHgH Alad 83 CPU 650 MHz dual,
Wixg 512MB9 glE2 Muldx £8sch AH8-E
HojelE IBM Quest Data mining project{11] oA A}
4%+ Synthetic Data Generation Code for Classifica-
tion & ol &3l 2z} 8444, 163¥9] 1009 79 ©)
ole}E WEO AMEE AT 8xe Ho]
commission, age, elevel, zipcode, hvalue, hyears,
loano2 F4E #I2= g AMESIAI 163H49 o
olel= 812l dioletel area, children, tax, interest,
ctype, cyear, job, balance’} F7}g Aolth 7oA,
salary, commission, age, hvalue, hyears, loan, tax,

+ salary,

interest, cyear, balance 4X)(numeric) RE | HEJ
43} elevel, zipcode, area, children, ctype, job& ¥
ZF(categorical) NEZHE 3t wElA, 8%
162199¢] wiolgt BF X NELHFES] HF fEF
HEE BF L3 dolg Aloirt. & 28 £ =&l
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obgz Aol A8 dojel 4l A JHAE, WY
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Bk =3 70k g2 AP fsid 3 dEHR
E9 Hu) 733E A7 59 108 ARSI AYe A}
28 Holet] £X9} 0] e HY WyEe ®
37 2ok E 3009 ol £ =FelA Ay 4-7)
W YA PH(CBCM)E CLIQUE %ia A 71
o] dioje} Az} F74A F7Hgel tEte P ving
ot vladide® CLIQUE ¥ye Ad3 AL 7&9
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# 2 gdolete HEIYRE &4
Attribute Description Value
salary salary uniformly distributed from 20000 to 150000
commission commission salary »= 75000 => commission =0
else uniformly distributed from 10000 to 75000
age age uniformly distributed from 20 to 80
elevel education level uniformly chosen from 0 to 4
zipcode zip code of the town uniformly chosen from 9 available zipcodes
hvalue valte house owned uniformty distributed from 0.5k100000 to
1.5k100000 where k<{0..9) depends on zipcode
hvears vears house owned uniformly distributed from 1 to 30
loan total loan amount uniformiy distributed from O to 500000
area area code uniformly chosen from 20 available area codes
children the number of children uniformly chosen from 0 to 4
tax tax salary < 60000 => tax =0 else = salarv*0.01
interest interest loan -< 100000 => inLer‘est = loanx*(.01
clse interest = loan*0.02
ctype car types uniformly chosen from 10 available car types
job job tvpes uniformlv chosen from 20 available job tvpes
cvears vears car owned uniformly distributed from 1 to 10
balance total balance amount uniformly distributed from 0 to 500000
H 3 dlojel Bxep 773k o2 Ay FHoZ FrlEle PHELS U8 uojehy o]
v e = AESHA o7] Wiolvh AE A 100 e wel
CBCM—ZR( : Ho T4 05 — el FoaEgste APe, A7EA] dolet Ao B
CLIQUE-5R 2 e ¢ random data set of met ofzke el AAT, CLIQUE &
CBCM-10R A 275 1 3502 HEolx, Aty CBCM HHHe ¢F 502 Ao
CLOT 10| £4 941 b i s ok AQHE CBCM '$o) 4ol @AsA & off
CBCM-55ND | o} 72k - - £, CBCM H4o] CLIQUE '] uls) wj He 4
CLIQUE-3SND &4+ 819} : standard normal distribution data set o Ao gAE, mebA Fe2Hg Akl o 8507}
t&C;\LIH‘IOIS():ED ;jﬂ' ;ga standard normal distribution #aE7) HEelth 29 9% 163 Hlolete] Fei2H
CBCM-3NDWOS) | Ad) 27 g A7re Jebdth 16349 dlolElE 83193 B
CLIQUE-3NDW03) | 4% B8l nonml distribution (variation = 0.3) FHE Holx glem CLIQUE %2 ¢F 650%, At
CBCM 1ONDKOS) | ) 773t she CBCM ¥ 91002 A= 428 9oh
CLIQUE-10ND(05)| ¥4t €k}l normal distribution (variation = 0.5)
4.2 4597l
553 2@ Agsle CBCM¥ CLIQUE Wyl
9283 M-S FA437] skl 94 F0 JAR

< 0 o2 d4stu FeaEy AR F4%c O¥
82 84 10039 delgtg EelaEHsle AN
vepdch F oy 25 dolelrt F4eel ahel e

By Aol 48Ros 21
vgael HoleE
oy Holefe)

Holi itk ol Ae
A o o9 wigrE R 4ol
z7lo] we ZelxH A7) A

RRREFILRITE

dlojete] Sl Azt

oy 8 8¢



dioleltol oA natd i &% dleletE AT d-7k FSE Y P 565

A CHMHIR
IR
GOSN |
S QHLEOND
—X—CEMANIOS)
—O— QL SONI0S

dlojete] FejiEyg A3t

23 9 1639

29 108 829 1009HA9] HelglE F¥2HE T
43 & Ao g WA A7ke Jepdoh Hd
Tk} 1020 73, diolgl Ao} BXEo| uwhal ot
21xjgt CLIQUE WL ¢F 12722% 3% A8H0, A
QkstE CBCM WHH& ¢ 2% 75,“; A9 CBCM
Wiio] AMA|Zto] WE olfv 4 A4 ¢F
A He Fo| A OEY, w1 —W ARude *}%
3o WEly AWE A7) WRojth okgel Hu 7
o] 591 A wEoR ZFH2EHY vt @RS
A7) gol, wolet Aol B¥o] met zlolrt AAT
CLIQUE W< of 590x% AR A8H9, Agshs
CBCM HPHe ok 12 A% 42890 £§ dHolely
Aol BFEo| WE zjolE Muaw P9 X #F 3
FEE, skewed —'?—3‘(:‘?:{} 059 AFEYE) ¢o2 3
Ak ZEolEH, ol ulojEl Ale Bilo] FHETE
FY2e9 MgErt 3101%1093 A4 Aghe] Zoj=e
AE HQIh 18 11L& 16314 dlojetd) gigt AsE
UERA S, 16319% 8213} vl4:g Hejol A4%S Hol
i sl

23 129 138 Zbz 8xe 163H991 CLIQUE
i g Algkd CBCM W el FEEE vepdoh

- CUQUE-  CBCM-5 | CBOM-
0

Normal Drstrbutiont ) 51

19 10 8x+9 dielers) HMAIL

L + 1 il i Il ] 1

! i w il o= w w L= W w

= 52 2 2 2 e 3 2 Z 102 2 e

3 B 3v ' a2 5 §- & 32 32 |8 &e &%

@ o = 5 @ C i i} @ (8] s =1

© s} o © o o “ ] s}
Random Standarg Normal Distroution Norrmat Distribution{08]

Methods

23 11 1639 dlolebe] HAAIL

CLIQUE W& 37t AdARE AMSHA &7) mEol
T YARE 022 o FEERE ST
CLIQUE #®le RE Z9olAM oF 95% o RAges
wolm, Aksh= CBCM e Hul #7htol 109
Afele 90% ool FHEE Role ¥ Hu 73t
#kol r?l%"?“’““f o] oF 80% FER Hojr)

o] ol Hul Tkl 5UASAE B4HE TS
Ble) A5 Moy Felxee] Yol Yolxy| o
2ot}

.wkstazo& ani’mu—aam—s &I)lr mw& CUUE-! ceows | oo | cuoe-| cuae

12 5 w0 ! P 19 5 0
Fanaoy: i Sandard Nomat Distnod Mo Distriogonil 61

M

19 12 x4 diolere] AR

semrn

Rardum

g 13 16349 dlojete] AER



566 AR A E=EX : doletdo]2 A 28 A A 4 F(2001.12)

CLIQUE w3 ztshe CMCM "ol 4jA]
23 AHE Apolo) Ed o= E(trade-of ) WAL &
Astez, gd Ha JAAE T Qg 95t 3
AT AHREE AYE EEAHE AU AeHe
248} o] Aejdc)h

- . Pup . 1
Ewp=W, Proin + W Tom (4)
Tan

Evpe #39 ¥A(MD:method)Eol g HAA ks
FEEte] 5848 Jea, A& i 7HERle
W, 28| YA g AAEHE WE ZYd
ZrZt Pup®t Tapes ZF S did B8&3 F4A
Hg JeH, Puaxe WE, E4to] 191 & AFE
X, o] 05 ARERXE w2 deolg A dis)
CBCM-5, CBCM-10, CLIQUE-5 Zg]a CLIQUE-10
WY E Aggol M ¥ G JEUM, Tand 9
E PHE JHed @d4azie] 7hE AL gg vepdd,
A9 doJele 163 1007 A9 HolelE AME3tY T,

Aggnr AY A dizk AT FY F1EAV 2
& A W,=W=05) BEES 7FER7 3w A¢
(W,=0.75, W=025) 2 ZA3dct. 27 149 158
E&40 3 A5Hr A9E vepdch

¥ 14 E8-HWp Wt =1:1

o T
| CBCM-$ ; CBOM-10: CLIOUE-6! CLIOUE-
i "0

i CBCM-5 | CACM-10"CLIOUE-8! CLIOUE- | CBCM-8 | GBOM-10" CLiouE-s| cuove-
© ¢

Random ! S

28 15 AfAHAWp Wt =3: 1)

5%t de, B =8 AL CBCM o)
dlolel  Ale]  EIxol A@gle]l EEA WM
CLIQUE el 93] 5% 4%< Jehdo o}2y
W, 9 W, 7} 2& ZA$(2¥ 14), CBCM 9y 71
Ho F7hgho] 51 A9-9 Aol $3ka, W, 7 W,
o] 3wl A(2¥ 15), A F23ke] 102 H$9 A

Fo] $43he,
588

HZ dlolglrfolyd HokolA g th8-3 toleld]
3 el Yio] 8% olsrt Hx Ut} 23
Y 71Ee] ¥ 2HHY WYEe axg UeF Ho)
EHE A€oz Yskx ®3ln Ut olHF} EAE
A AHM, B =FdMEe 4-7y SH2HY W
He Agtsiuth A-7wk F2EY wge T osiA
B2 A, FgolM BEYag B8l 7 A49
THE A3tz 27 B 20y HA 9Ho we
Ag TS, TAY Mol Uxrt dAGE ol A
sy FH2HYE Heske WHes 34 Beg
doleldl &4 4 74 dweEe A &
A, Mg FH2Hy JDE Y8 2 Ee Hest
™ ol& sl WEH WL o)&F AR Agapz
£ ARERITE ABYULE A8 7129 W & nag
g% vlolels Eg3ow Asle CLIQUE i
B =R Agtste A-7t S48 wWyes 4%
3 F2EY AL a2z ZgAxze) geld A%
Hag At 45%7 23 B =294 Agsie 4
-7k EeaEy wEe g SdME 9 ve
g BolY W& dojetE HYsledl F8E &
288 Aoy AN EHAME $5F A5
Helth ol2#|, AMATIY FHEE A T AE
A ARANHE B =FA Ajbehe Zu288 4y
o] CLIQUE We] wisj $43 4%g Jehio,

Aangs

[1] Berchtold S., Bohm C., Keim D. and Kriegel
H.-P., "A Cost Model for Nearest Neighbor
Serarch in High-Dimensional Data Space,” ACM
PODS Symposium on Principles of Databases
Systems, Tucson, Arizona, 1997, pp.78-86.

[2] Han J. and Kamber M., "Data Mining : Concepts
and Techniques,” Morgan Kaufmann, 2000.

[3] Ng RT. and Han J, ’"Efficient and Effective
Clustering Methods for Spatial Data Mining,”
Proc. 20th Int. Conf. on Very Large Data Bases,



(4]

[6]

(7

[8]

[91]

{10]

(1]

dlojetntolidol A nAtd t&F HojetE AT A-7igt F22HY U

1994, pp.144-155.

Kaufman L. and Rousseeuw P.J., "Finding Groups
in Data : An Introduction to Cluster Analysis,”
John Wiley & Sons, 1990.

Zhang T. Ramakrishnan R. and Linvy M,
"BIRCH : An Efficient Data Clustering Method for
Very Large Databases,” Proc. ACM SIGMOD Int.
Conf. on Management of Data, 1996, pp. 103-114.
Ester M., Kriegel H.-P., Sander ]J. and Xu X,, "A
Density Based Algorithm for Discovering Clusters
in Large Spatial Databases with Noise,” Proc. 2nd
Int. Conf. on Knowledge Discovery and Data
Mining, 1996, pp.226-231.

Ester M., Kriegel H.-P., Sander J. and Xu X,
"Density-Connected Set and Their Application for
Trend Detection in Spatial Databases,” Proc. 3rd
Int. Conf. on Knowledge Discovery and Data
Mining, 1997, pp.10-15.

Wang W., Yang J. and Muntz R, "STING @ A
Statistical Information Grid Approach to Spatial
Data Mining,” Proc. 23rd Int. Conf. on Very large
Data Bases, 1997, pp.186-195.

Agrawal R., Gehrke ], Gunopulos D). and
Raghavan P., "Automatic Subspace Clustering of
High Dimensional Data Mining Applications,”
Proc. ACM SIGMOD Int. Conf. on Management of
Data, 1998, pp.94-105.

Breiman L., Friedman J. H., Olshen R. A. and
Stone C. J., "Classification and Regression Trees,”
Wadsworth, Belmont, 1984.
http://www.almaden.ibm.com/cs/quest.

A FE A

19999 HBdgm FHFE T A,
2001d HEEn HFeF S (FE
AL, BAEoks HErIt o] dHlo)eiulo)
2, Qelvide] AR AM R AFE2

A S
AR EFA]  Ho|ew ol
A2wAA2E B2

567



