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ABSTRACT

,Q UHFHQW \HDUV PDQ\ FRPSDQLHV KDYH EHJXQ WR XVH GBEWD/ PRQLRDNDQG
DFWLYLWLHV $OWKRXJK WKHLU XVH LV LQFU N DPGHYNRARSWLRXWXAOON L @V [
IRU WKH XVH RI GD WM BUXQULSRVHM RUWKH SUHVHQW VWXG\ DUH VHOHFWHG D
EDVHG GDWD PLQLQJ H[SORUDWLRQ DQG UHSR U W[LSDIR W RERDFODNP B O \REH OV IQBiH
GDWD PLQLQJ WHFKQLTXHV GHFLVLRQ WUHHV FOXVWBODEOD QQ ® VX®ELIW
EDMVG WKLQ FOLHQWRERWH FFLIVQIRR RMDRRIAWY DQG NQRZOHGJH ZRUNHUV
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1. INTRODUCTION

7KH GDWD PLQLQJ LV D XPIINXO WIRR G UR G LGEMALY/L RQ GV SSFOWYQ EQH WWKR-
WKDW WKH GDWD PLQLQJ PHWKRGV PD\ KDYH D FUXFLDO LPSRUWTL
IRUHFDBWRE@HPY HQFRXQWHUHG LQ DOO HQJLQHHUILMD D BDUDOXWRKMG L
‘HE EDVHG WHFKQRORJLHV KDYH EHHQ UHYROXWLRQL]JHG WKH GHVL
GHFLVLRQ VXSSRDW VDODMMRW D 3REBUJDYDORUHRYHU WKH :HI
HQYLURQPHQW LV H[SDQGLQJ DV D YE&G\GHGSRYUMUBKPDNREIHY HORS P
7KH NH\ DGYDQWDJHV Rl WKH ZHE EDVHG WRROFEDAKH) RARABMHD @/ ZL
RULHQRHG LWROXBWHHDAML.YYHUVDO DFFHVV DFURVV LQIRUPDWLRQ W
PLQXWH UHVSRQVH DQG GHG® G EDFW HEEHUSEMOIR FKV  +LP

'HYHORSPHQW RI D FRPSOHWHO\ ZHE ED\RHG GQIWW FPR@ MR WDPYGIRW
WKH H[SORUDWLRQ DQG UHSRUWLQJ SKDVHV RI GDWD PLEHQJ DSSC
HIITHFWLYH GHFLVLRQ PDNHUV DUH WKH PDLQ SXUSRVHVDRWRRCH SUF
QDPHO\ $60LYBHYHORSHG $60LQHU HPSOR\V OLFURVRIW 64/ 6HUYHU
DV WKH GDWD PLQLQJ HQJLQH DQG LW FXUUHQWO\ VXSSHRHMWY WKU
FOXVWHULQJ DQG DVVRFLDWLRQ UXOHYV

2. WEB BASED DATA MINING TOOL DEVELOPED

,Q PDUNHW LW LV SRVVLEOH WR ILQG QXPHURXV QXPEHUV RI GD
SURIHVVLRQDO GDWD PLQLQJ EDFNJURXQG DQG SUDFWLIFRIQX2 ZA\QJ WHF
WKH VRIWZDUH SDFNDJRY@UH[SNUGW\VE\REDONDORWHRYHU PRVW RI DO
VROXWLRQV DUH LPSOHPHHEH B SSIURID FRKRY ZPWEJWKHUPRUH UHSRUW



PLQLQJ VRIWZDUH VWLOO UHARQVUXRLEIKDXRWHWYWHD QGARWERGHWZ IHW K
$60LQHU FRQVLGHUV WKH NQRZOHGJH ZRUNHUV WR KHOS WKHP LQ
DFKLHYH WKLV LW SUHVHQWY HDV\ WR XQGHUVWD Q GUDQUHPLIQLGR G C
PRGHOV EQ HDLWHREYRIW.$ BHUYLFHV

,Q PDUNHW VRPH GDWDEDVHV VXFK DV 2UDFOH KX6Q6&/HFBGR:$ L b
$60LQHU OLFURVRIW $QSOM/HRIBBIYWRHFKHDSQHVY DQG FRPPRQO\
OLFURVRIW $QDO\VLV 6HUYWVHW WBQ EHH® MK ARPSRMHQOW RI OLFURV
VLQFH ,Q GHFLVLRQ WUHH DOJRULWKP SODWIRUP POQPPRWRIW LQ
30LFURVRIW '"HFLVLRQ 7UHHV" 7KLV DOJRULWKP FDQDED®S OMHV ERDIO |
&$57 DQG &+$," ,Q DGGLWLRQ LW VXSSRUWV HQWURS\ DQGN®D\HVLI
WKH RWKHU IDPRXV DOJRULWKPV LW RIIHUV QR SUXQLQWBSKEVH (
PRGHO LV FUHBWOGLQ@ FRHBHOGHQF\ QHWZRUN LV DOVR IRUPHG ¢
$QDO\WLV 6HUYLFHV RIIHUV WZR W\SHV RIHBQXVIM}HE L@J @O 9SHRWIDWK
OD[LPL]DWLRQ ZLWK WHID@DE®HH DHUDY OR@V 2Q WEKSIUR R/IHIH D & DRUG WKH
HPSOR\HG LQ DVVRFLDWLRQ UXOHV PLQLQJ

$60LQHU XVHV FOLHQW FRQQHFWLYLW\ LQWHUIDFHV RI 64/ 6HUYF
$'20' 1(7 DQG $02 KDV EHHQ XVHG DV WKH HQWU\ SRLQW WR $QDO\V
IRFXVRIGRWULHYLQJ PLQERW P RERIDHANMHPHW®2 SURYLGHY PDQDJHPHQ
REMHFWYV LQ $QDO\VLV 6HUYLFHV 7KXV PRGHO WUDLQLQHEHSURFHV\
PDGH YLD $02 'RPDLQ H[SHUWV FDQ PRQGQFEBROWEVDRG POMDWML\G B
XVLQJ D UHGXFHG YHUVLRQ RI 9LVXDO 6WXGLR WKDW VKLSSHG ZLW
H[SHUW FUHDWHV D GDWD PLQLQJ PRGHO LQ $QDO\VLV BMDAFWD PF
FDQ BMUUMYHG E\ $'20' 1(7 &RRSHUDWLQJ ZLWK $02 DQG $'20' 1(7
PLQLQJ PRGHOVY PHWDGDWD DQG FRPSRVHV DSSURSULDWH YLHZHUYV
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J)LJXUH ORGXGRVSIRWGIYWE FKDUW RI $60LQHU

$60LQHU LV IRUPHG E\ ILYHDPIDIDQVRRQXYWAFD WIXFF® PHFKDQLVP GHF
FOXVWHULQJ VXEV\VWHP DVVRFLDWLRQ WXIO H¥X WXENQWWHPWILR® FIX@
DXWKRUL]JHVY HYHU\ UHTXHVW DQG YDOLGDWH LI WKHRQVHUWHRKDWLREFF
WUHH FOXVWHULQJ DQG DVVRFLDWLRQ UXOHV PLQLQJIJHZXENAVVIHPYV |
WKHVH YLHZHUV VRPH WKLUG SDUW\ RSHQ VRXUFH FKDUWHAOIJ DQG
GHYHORSHG L@6WKQNMUVIWXBR KDV D PDQDIJHPHQW WRRGOGKBMWMHORSH
FKDUDFWHULVWLFV RI $60LQHU DUH H[SOHDDHRIQHR Q QVWKH FRKEXBHXRIKQ
FRQWDLQV WKUHH W\SHV RI WUHH YLHZHU VNEKUDB QG QHWGCD- O GV W/HKIH |
*HQHUDO WUHH YLHZHU KDV D FDSDFLW\ WR GUDZ ERWKIKNMNHVHHVVLI
VSHHG DQG LQWHUDFWLYLW\ -DYDVFULSW FOLHQW VLGHQVWUHSWLQ
GHVLIJQNHMY WUHH GUDZLQJ DOJRULWKP LV HPSOR\HG IRU SURGXFWL
FDQ QDYLJDWH RQ WUHHV E\ H[SDQGLQJ RU FORW@ D WEHVQ RGN\ GHN



9LVLILUH 9LVEKIDUHNLQJ VROGRUIRD VDO WHKHRRGH KLVWRJIJUDP GLVSC
LPSRUWDQW IHDWXUHV)RD JHQW B DKID WH BDRGYIKHDZX &S R WWK U)R RIXKO G b WU
FDQ EH VWRUHG DV &69 RU ([FHO IRUPDWYV

As INER.
e

@ Intemet | Protected Mode: Off A RI0% v

J)LIXUH *HQHUDO WUHH YLHZHU RI $60LQHU

'LVFHWH WUHH YLHZHU KDV VRPH VSHFLDO SURSHUWLHV VSHFLIL}
UDGLDO WUHH YLHZHU LV HPSLULFDOO\ LPSOHPHQWHG WM SURYLG
GLIIHUHQW SRLQW RAKMLEGHSIRQGRYMWMUVYUMDWBKY DUH SURGXFHG IRU
H[SORUDWLRQ $60LQHU KDV WZR W\SHV Rl GHSHQGHQF\ QHWZRUN
QDYLJDWH RQ WKH RYHUDOO JUDSK DQG H[SORUH WKH FRIQWKHQW $
=*59LHZHV SUHVHQWHRWKHYLEHSHQGHQF\ QHWZRUN JUDSK YLHZHU L
,Q WKH ODFN RI -DYD 5XQWLPH WKLV )ODVK EDVHG YLHBDHKDOQG WKR>
WKLV YLHZHU LV FDSDEOH RWKHIRABVIK\QHDLU PYW YKRIKBRUV RI VHO
IHDWXUHV OLNH JRRPLQJ URWDWLQJ DQG XQLTXH FRORULQJ RI QRGFH
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J)LIXUH 7KH =*59LHZHU SRZHUHG GHSHQGHQF\ JUDSK

,Q RUGHU WR FRPSOHWH WKH SXUSRVH RI GHFLKH R S\RUHMHXBD WH.E
GHFLVLRQ WUHH EDVHG SUHGDNWGRRQ @B QHQ S HIE WD CRHGEW RRQ WUH
SUHGLFWLRQ LV QR PRUH WKDQ KRSLQJ RQ WKH GHFLVI RO WRIGHV Z
UHFXUVLYHWKURKFBDWVKH RI WDUJHW YVHFOHEOD R UDIV WS UV WXIW HX VE HR @ PWM
ZRUVW FDVH ,Q WKH FDVH RI UHJUHVVLRQ WUHHV VOKHRY DEHFL \RU R/QC
QRGER W\SHV RI SUHGLFW MRREK TDX(H® WVHL\D MXHFW RDQ/ HE[D ¥ RVZ HQY HELD DROQ YL V
VLQIJOHWRQVIXSHSRWYHGVE\ $60LQHU



2Q0LQH SUHGLFWLRQ FDQ EH UHSHDWHG PDQ\ WLPHV WWR\WREWDLQ
)LJ VKRZV WKH VWDJHNVRIGS 6§ IMQAHRED AHERO ,Q WKH ILUVW DQG VHFI
VHOHFWYV WKH SUHGLFWDEOH YDULDEOH V SUJHGIDGWWD RKQ WIXRHLPO ¥ L 3V
SUHGDFQWWLRQ UHVXOWY WKH YDOXH RI SWIHMRIESWR UVDOQOEWERGQ WLHWWHK
WKH VXSSRUW YDOXH RI WKH) SWK & W NR-UBDMINIDHESW NOUEWER® GHFL
PXVW HQWHU WKH FDVH WKDWVANDIH EMW ISH H Q ISKKW/HGQ KRXIE GOHDQ/ INWURHWHD(
HVW® DUH WDNHQ RQ WKH IO\ DQG HYDOXDWHG E\ GHFLVRRBHPDNHU
FKDQJHG ZLWK GLIIHUHQW FRPELQDWLRQV DQG RYHUNOWMAHBGULR

6HO $WYV ,QSX *H W
SHGLFWDESM| VX Lwaueoaioy LQGHSHQQC SUHGLFWLRQ
YDULDE|OH IXQFWLRQ YDULDEOHV RI| UHVXOWVI|LQ D WDE
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JLIXUHKH VWDBEWVYEB& SUHGLFWLRQ RI $60LQHU

$60LQHU FOXVWHULQJ VXEV\WVWHP IRFXVHV RQ GHVFULELQJ DQG L
SRLQW RI YLHZVY ODMRPSWHRHQMEGYQHOHRYXVWHULQJ VXEV\VWHP W
XVHUV DERKW. VWKDEWFWWDWLVWLFDO GLIIHUHQFHY DQG GLVFULPLQD
EDVHG FOXVWHU GRPLQDQF\ H[S QR IDWWMLRBSP H WKIRGOD GE YHOIREHG W |
WKDW ZKLFK FOXVWHUV DUH BWJKWEHGIRPL QD QMF®WURDHRHWWIONMHY R (
GLPHQVLRQDO VSDFHYV

$60LQHU KDV VL[ GLIIHUHQW W\SHV RN XPBKWINHHL GL WW H ZBXWLARID
GLVWULEXWLRQ JHQHUDO FOXVWHU SWOXKINWYWHYV PASHIDULN FQ@ XOQNGH O |
QHLIJKERUKRRG G LWORWIHERXYRAUWRYS ¥ LHZ HWH Q W V XWHRG Q R B DYDKIEREHD N
GLVWULEXWLRQ DQG FOXVWHU GLVWULEXWLRQ %\ XVIRQKWKHYH YLF
VWODWLIFD O LQVLJIKWHF&RXVAD XV WRHRZA-HIQWAMKEY SURSHUWLHY RI D VHOHF'
G HF U HDX/3. SRDUONK H

ing - Windows Interet Explorer —n— o] e
0640, spx?Moduleld=CMO1 &t -=Customer+Mining & = Customer+ Clusters -

AS thiNER.
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J)LIXUH &OXVWHU GRPLQDQF\ GLVWULEXWLRQ YLHZHU

$VVRFLDWLRQ UXOHV PLQLQJ LV RQH VRD WRKH WKRMNIGHIBWRUB\FDL Q W LRI
UXOHV PLQLQJ PRGXOH LV LPSOHPHQWHG WR $60LQHU DQ@WWKUHH
YLHZHU UXOHV YLHZHU DQG UXOHV GHSHQGHQF\ QHWZRUN YLHZH!
$60LQHU BBOLLQFOXGHV D FRPSUHKHQVLYH UXOHV YLHZHULRBQOLNFE
DOJRULWKP $QDO\VLV 6HRSRBW®DRAOY WL IRQ WKBUWMK HR X VRHB O R B VY
WKH WOFBOHQQDQ HWSXMH LPSRUW D QF i HWRHNHR XBIQ WHRS RWM QWL DO



DGYDQWDJHV $60LQHU IRFXVHV RQ WKH ZD\V Rl ILOWHUNBUWQG VD
UHTXLUH WR UHSRUW 7KHUHIRUH UXOH YR Y WDIQILN RID XLEHEGH Z L W K
WH[WKDOFK FRQWUROYV

$ ZHEDVBIGG IOPPLEMIHPHQW VI\WVWHP IRU DGPLQLVMRUDMWRUYHRI V\V
%\ XVLQJ WKLV WRRO XVHU UROHV DFWLYH PLQLQJ PRGHWK DQG W
WKH KHOS RI $QDSD\¥ ISWRBBUNYPPFHYY LQWHUIDFHVY PRGHO LQIRUPDWL
XSGDWHVY DUH GLUHFWO\ UHIOHFWHG $GGLWLRQDOO\ X\ANW KNP WRBPL
H[SORUH VHOHFWHG PRGHOV )LQDOO\ WHRRRGB® VKKH VX\HH BDIQD & HU ILF
WUDLQLQJ RU PDNLQB3SWHGQRWLBOWRYHQL®J RULHQWHG GHFLVLRQ
WRR PXFK WLPH GXH WR WKH EDUULHUV EHW ZH® @ GGIFWY RRQ HPIDRKH B K
XULQJ WKH JHQHUDWLRQ RI UHSRUWYV UHTXLUHV DOWGIWEYD\WQLABZLQ
ORRSYV EHWZHHQ WKH GHFLVLRQ PBRANWYHIDQ GV KLVWHFP DV P WQ ROWRID\W
RSHUDWLRQV WR EH SHRQRBDNEWUWE\VWREVGWMKEDW WKH FXUUHQW DSSL
VRIWZDUH SDFNDJHV DVVXPLQJ WKH WDUJHW XVHUV DV EDDOWDR UL QL Q
WR WKH FRPPRQ XVH RI GDWD PLQLQJ $V WKH GILRPMSO RVILE H VN DRJIFK
DQG LQVXUDQFH FRPSDQLHVY PDUNHW PDQDJHUV DQG GHBMHG&RQ PDN
ULVN DVVHVVPHQW IRU DOO LQFRPLQJ UHTXHVWV FDQ EPMLODRQULHG F
H[SHUW

3. CONCLUSION

,Q WKLV VWEGBMHG ZBHEQDPHO\ $60LQHU ZDV GHYHORSHG ,W LV GHVL.
DGYDQWDJHV RI XOWLPDWH WHBERQAWRHLEBW VL] Q,IQQVHVUWBWH DYRBPHQ Y
GHVLJQHG LQVSLULQJ IRUPJ WIKAHH R IILH. WDV $ QPWWKVYVEHHDVRQ $60L
WKH ZHE EDVHG YHUVLRQ RI $QDO\VLV 6HUYLFHV ,Q DGIBWWWRY DO
IRU FRQQHFWLQJ WR LWVHOI RQ +773 SODWLRWPESZEBWIU PIQR QLG H
SODWIRUP ,Q DGGLWLRQ E\ FRQVLGHULQJ $-$; EDVHG WHFKQLTXF
LQWHUDFWLRQ FDSDEDOL WRHW KZH{ B K DHIDKFDNQHAUHIG/ WLFV R1 $60LQHU LW
VRPH DGYDQWDJHR XAL WKHW KIHR RBKMBG ) DQG H[SORULQJ WRROV XVHG

$V WKH IXUWKHU UHFRPPHQGDWLRQ H[WHQGLQJ WKH PDQDJHPHQ
HQKDQFLQJ WKH V\VWHP IRU DGPLQLVWUDWLYH XVIDQW WK 5 DLQ/Q BIIGP
WR LPSOHPHQW LQ WKH IXWXUH LV WKDW VXSSRUWLQJ EDWFK T
LPSOHPHQVEDYHG@HEDWYH %D\HVLDQ PRGHO YLHZHU DQG VHTXHQFH
LPSRUWDQW PLOHVWRQHRD GODWKRI GHHYHDRSPHQBMLWLRQDOO\ $60LC
DXWRPDWHG DQG PRUHEBDRPSUBEHRVLEMWAHEHFLVLRQ PDNHUV DQG G
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