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ABSTRACT

ABSTRACT

Data mining manipulates on service data of massive size. In practical use, service
data of massive size always include many factors which influence mining algorithm
efficiency and disturb mining result, such as incomplete, inconsistent, high redundant
and noisy, dirty data. Data preprocessing applies before data mining and manipulates
on source data set through cleaning, integration, transformation and reduction, thereby
using field knowledge as guidance, aiming to finding tasks, helping to obtain target
data for data mining key algorithm and reduce data manipulation capacity, improve
efficiency of the mining and accuracy of the knowledge discovery.

Data preprocessing technique include data cleaning, data integration, data
transformation and data reduction. Data reduction obtains a furthest reduced
representation of the data set, yet closely maintains the integrity of the original data.
Mining and analyzing on the reduced data set should be more efficient, yet produce
the same (or almost the same) analytical results as mining on the original data.

Typical strategies for data reduction include data cube aggregation (where
aggregation operations are applied to the data cube), attribute subset selection (where
irrelevant, weakly relevant, or redundant attributes or dimensions may be detected and
removed), data compression (where encoding mechanisms are used to reduce the data
set size), numerosity reduction (where original data are replaced by much more
simpler data expression form), generalization and discretization (where raw data
values for attributes are replaced by ranges or higher conceptual levels to reduce the
size of the data set. Concept hierarchies help mining pattern knowledge from multiple
abstraction levels. ) .

This paper focuses on these typical data reduction methods and implementation
of correlative algorithms, thereby learning, concluding, summarizing and researching
on attribute subset selection, discretization and concept hierarchy generation, rough
set algorithm etc., describes the technical principles, application characters and status.
Also, we do some experimental works on data reduction techniques through analysis

and research on training data set.

Key words: data preprocessing, data reduction, dimension reduction, numerosity

reduction, discretization, discretization and concept hierarchy generation



B X
B et s s s e e e e s s s b s s s e e e e e saanenes 4
Rttt st s e s sa s sssse e et s e e st ne e sesaene e et ne 6
BT LEID ettt st sass e sesesenes 1
1.1 BRI R SR ILIERT R Y eurverrrereresesesssssssssssesssssssssssssssssssssssssssssissssssasosnions 1
1.2 TR GLHL coeeeeeesersersessssassssssssssssssssssssssssssssissssasssassssssssssssssss 3
FE BEMSIEEEEHSTITIE rrrnennsiniiisecsnsecssssssssseens 4
2.1 BHABTRALIBHLIR .....cvoererreerrecrenrnensesssssssssssssssssssssssssssssstisesiasssssssassssssssssssasssssss 4
2.2 HIRTRALTEE B DT TTE rererrensrrenssensessssensisssssstssssssissssssssassassssssssssssssssssess 5
2 2 BB . 5
2.2, 2 BB . .. 6
2.2. 3 BBEE R . . 8
2.2.4 BUREARRL . ... 8
F=F HIEAERBIE O IE oerrisrnssrnssssssissssssssssssssssssns 11
3.1 BEBUIEI ..ooveocverreeeesinsisessssssessssssssssssssssssssssesssssssssssssssssassssssssssssssssssessssssssssasses 11
311 ABIIESI T oo 11
31,2 BHEIEEE oo 12
.18 R e 13
3.2 BUIRIRLEMR ...oveerrrereressssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssasssasses 15
3.2.1 BIASEMRTEAERL e, 15
322 BINGEAE oo 16
3. 2.3 FHHETTIE oo 18
8. 2.8 HTEA oo 20
3.3 BHIL GBI coooreeerereserssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 21
3.8 1 BT B AR e 23
3.3.2 T FHEBRRBENEERMEBHMAE 25

3.3.3 ETTREHEEMEERMEBBLTITE 27



Ko AR PR B A 987 10 P S o

3. 4 BB IR BLIELRIR «.ovoverrrerrerssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssns 29
FEME LR G DT ccorererrerrsrersnsrsssssssssssssssssssssssssssssssssssssssssssssess 31
4.1 FHETED I ceocnrenrercnrcnsinenscnssessenssenssssssssensssssssssesssensssssensssnsssssasssessssssssssens 31
4.2 BT (R E A T E o rrerrrsssssssssssssssssssssssssssssssssssssssssssssssssssns 33
4.3 EHBHEIRBIBER D B oreeerererersrsssssnssssssssssssssssssssssessssssssssssssssssssssasasns 35
4. 4 B BB AR S B crerreereerresnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasnsisssss 37
4.5 BT TREAERAESERMEBEIL oo, 39
FERE BIRERBIE e ssssssssssssssssssssssssssasssens 41
B TOER covverrrersrsssnesssssssssssassssssssssssssssssssssssssssssssssssissssssiassssassssssssssssens 42
e TR A ol 708 a4 7 ] R 44



Contents

Contents

ABSTRAGT ..uviieiinicnicsnncsensssnsssnsssnsssesssssssssssossssssssssssssssssssssssssssssssssssssss 4
CONTENTS eeiveienneicsencsanessancssssessassssasssssssssssssssassssassssassssassssassssssssssassssasss 6
Chapter] Preface ......ieeeeiccnicsneiccsicnnneccssssnnneccsssssssnccsssssssscsssssssssosses 1
1.1 Research Background and Significant .....eeeeeeeeeeiirrrsnneeeeeeessiossnneseens 1
1.2 Organization Of the Paper......eeeeeececnnnnneeeeeeeecccsssssoaneoeniessssssensesees 3
Chapter2 Data Preprocessing and Common Methods..............uueeeee... 4
2.1 Data PreproCessSing OVEIrViEW...eeeeeressssseeeeiieesssssnnsssessessessssssssasssssassns 4
2.2 Common Methods of Data PreproCessing ...eeeeeeeeeeeeeeeeeeeeeeeeeeeeesees 5
2.2.1 data CleaniNgG .....oooovvviieiiiieeeeeeeeeeeeee e 5
2.2.2 data iNtegration .....ccccooiiiiiiiiiiiiiiiiiii e 6
2.2.3 data transformation............c..coiiiiiiiiiiiiiiice e 8
2.2.4 data reduction ...t 8
Chapter3 Data Reduction and Common Methods.........cccceeierenercnens 11
3.1 Dimension RedUGCE i ON..uiiinieireinseinssenssnncssessssnssesssasessssssssossssssssossasssssssssssases 11
3.1.1 correlation analySis ... 11
3.1.2 attribute selection........ccccocoiiiiiiiiiiiiiii e, 12
.08 rOUZN St oo 13
3.2 NUMEIOSitY REAUCT i ONuuueeeeeeeereeeerrrrrrnneeerreneesssssnnsanesesessssssssssnssssessssssssssnannaes 15
3.2.1 regression and log—linear model ........c.ccccccoevvviiiiiiiiiiiiiiiiiiiiinannnn.. 15
3.2.2 binning andhistogram...........cooouvviiiiiiieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 16
B.2.8 SAMP L ING oo 18
3.2.4 normalization .......cocoiiiiiiiii e 20
3.3 Discretization and Concept Hierachy Generalization............. 21
3.3.1 entropy—based discretization..........ccccccommmvoimiiiiiiiiiiiiiiiiiieeeeeee, 23

3.3.2 continuous attributes discretization based on dynamic layer



Ko AR PR B A 987 10 P S o

3.3.3 continuous attributes discretization based on variable

PrECIiSION FOUZBN SET cooooeeiiiiiiiiieeee e eeee e e e e eeenaans 27

3.4 AL ZOT i thM DVEIV i @W.ueueeeecccsicirsrisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 29
Chapter4 Experimental Results and Analysis......cccccceeveeerceecsceecsnneennns 31
4. 1.C0rrelation ANAlYSisS.eiiirsenrreereeeecssssssrneneseeesssssssssnssssessssssssssnsnnans 31
4.2 Entropy—based DiSCretization ..eeeecrrrrsneeeeeecccessssneneeeeeccecsssssassenees 33
4. 3 Concept Hierachy Generalization for Categorized Attribute........ 35
4.4 Concept Hierachy Generalization for Numerical Attribute........... 37

4.5 Continuous Attributes Discretization Based on Variable Precision

(1L TUT =4 g T - N 39
ChapterS Conclusions and QutlooK.........cccoveiiiiiiinnnnriccsicnnreccsccnnnnnes 41
| 2] 1 ) 1 O OO 42
Papers During Study.......ccceeeeevveicinciiecscinnicsssnesssssessssssssssssssssssssssnsssses 44

T RANKS .. teeuereenereeneeeeneeerecesrmsecortssscessssssssssssssssssssssssssssssssssesssssssssssessnsssns 45






457

B ik

F—E &t

1.1 XA REERIEFEENX

UT e, B A2 A 22 AR ST, N AR T e Jf A T
]z BURIZIAERAT . ORES . HAE . D ARSI B e, A R
FA] o of RIS G A PRI S R B, AR F S 18— SR R 3 gt 2 22 T 5 42 4 17 i
W CAE— R sk 2

TERHEAZ IR 2 b5 B v, 4 A B 42 300 IR b 28 Bl 3 IR 2
MR EEHATROR . TS A R 3, W IR ERE . A3 mi
R MG RS . EAIR IR T, LSRR $R S, DURIAT:
55 Hbw, 0PSB BEdEAT TIAL B, SRAG T PRAE 12 3 A o SR A 10 H AR,
A DL B AL B R AR, A AR I IR R R HE AR

Kol T A REAGE W 38" . s B (Data Cleaning) « $dE &K (Data
Integration) . ##EA5#e (Data Transformation) M ¥ 4id (Data Reduction)
P B AZ I T =B Sk 5 20 A, A AL 3R A i oy AN H 42 3
AR LARR M 60%LL Eo

Bl L (Data Cleaning) & [ AL BRAF 298 2od £ Hh AR S Bt . o P s
JIEHOH 45 o RIS BUE FERFAE B B A e Sk R R I3l e A D SGBE R0  ) 4
BT A L 252 )5 Mk s 5l 8 St P A AR A R DR S Y (i 2 01 B84 05K
Wi e A SRR A ] B T A B T AR G AR U R s JUE A 45
HA P TR L0 T 1 S R B P SR R A AR A S AR NP AR A — B0 (e
T R B AR T 1A I, R BT T A R S T, il sk
PIIE R TAAED o SRR EH Mo P 5l o 0 0 L S 7t vt A P 7
FEH A S K BT LU LA Bl FEQIR AT, — el A o e A 2l
SR, SRR A VIR EE: 5 B U B S EA A A, i R R AR
WA, FBUE B O R 118 S 2, B3 S i sk ST E il R W AEA B
ol s NI BN B AL R P R AR T O B LR, S8 LB A
YRR 8



S T B2 B A 9T VR N SE BRI 5L

Hfla Bk (Data Integration) $§K H 24> Hfa i 10 5749 Kot (kR HSQL
SERVER [¥14#s AN EXCEL AR M) 4% gt — MR st T & e 2, ik B2
AN BRI S A S AR B AH ELULIC, W R B RAEILE, B R e
RIEE R 1 o HEAT B B I o 3 25 5 D Bl P IR I A — Bt A Bl B
H ) JE A AR DRI RS, ARSI RS
JEVERE A5 BERR” F850 — MEs T RER AL “fHER7. IR
ZJa, AT R R T BEEE UG, DIEERER T B A s . A A
A CTEWIIV S YUY UK Pk 1PEYA AN PR & P [Pt 7

Hyi A2 e (Data Transformation) XF Rz S As HEAT IS AL3RAE, Fh Bl
(RPN I e BB UP O F LU RN I8 B2 38 KA T 30 e A2 2% 5
IR BT AR RAF LA T BARAZ IR, AU Bt i = € Va2 A,
[0, 107, DARFSHL SR80 ISt 25K

Hyudimk (Data Reduction) fERS ] RELRIEFALHE LR RS, AN (BUIEAAN Y
Wi ) f5e A2 A0 A5 RN DT S K BREERS Tl Bl i, A/ D2 B e AR £
Aok e (1 Bt S EREAT o3 A B, w] DL B kD s S 8t A BE -5 08k 20 A P
FEBR VI R), JFIRAG 78 5T Bt S EAR R SOL U R R 30 45 1 o AT 2%
e MUY REE 4 a0 5 s 1D BE SRR AR B L R
REGAIIEAR A 20 JETETEIIER: I RNATHERAADG . 59AH5C
SOUAR I B PRSI a2 08 3) K I A G BRI g Bt SR (KR s 4)
WA Aol A S 2 PR B s T AORBUA A 1 8ot LS BB 4 i 5)
B B B 03 J2 R AR S i (P DX TR (L BB e 2 IR IR ok i, 4
NEEERNIRN, RN 20 2 3 mT A B2 30 AN [ ik 5 2 R (R R

i HL A BRI AR e A R AL BE TR I AN A ELAALR A ORI
(e e JHERERITCARBE W UG ot — MO B8R e, n] LI 2 —Fd
Yo dF ko cHe ToLAl B By et Actie 1) o, ki B $R Bt A R PR AT Rk
AMHERE o Kl TUAL B O 28 o B B 129 5 U L R rh — S AN T AL
HELIR,

JUEHE TR P T A AN R 2 R R AR 60%, (HRAE B2
EpuR il SN NPOR-6 e IV SENI D PRERS EINVAIEr A NI MU E ot 1 ERPSIDPRERALE 'S



457

B ik

AR o Ao M T T PRAL P 2 BHa A 9857k, T 45 G0 I R Kodha 1) . H]
TP RS R A 2S, S : H A 3 A mT DL e K PR RS 3 Kcdfs e
P v B2 I P T I 5 2808 o T Rl TAL B ARl AR A kA4S o D 1
IR, e B 724 S U R B B RO IR D BN IR AR A Y

1.2 EXHRBEHNAREHR

ALy TiwE, HLEE T

St G, SRR %
R L T LS TG ESTE Y NS D iy

=5 N HEIEAR AT LB SE, A T Hls i g X A o v 5
PUEAR IR B S T 4

FIUTE LIRHIr, NI Z R ITRREIT 9, TR SR A R BT R o A

FhE RESeS, IFNS IR P IIR I LA LAt



S T B2 B A 9T VR N SE BRI 5L

FE HEMAEREERSWAZE

2.1 FHETALIEHRIE

HAz i (Data Mining) & MAFTEAERCHR 7 Hodle G P4 s A A BLZE R KR
(1B PRI ) S BRI AT AN e 2 ml B KA S AP FLLRE
AREARIZI I H bR 728 T 2RSS, R M sl 81 o0 A, JLREAS I R
ALK e DEE L B TRAL TR . B LR A R A R B

i) 5 X = K AL 2

a5 B A ™ .
[ - LAGITE

K 2-1 Hdmdz it iR f2

MIX IR AT LA, 250 TiAh B B 24 Gk i f i —AN1 4
FLP IR TR R AR B Bl e K, bl H AR/
AR TUR PR, T A28 10 s 58 L Hek B TSt S0 PR B U e, A
A B AN S R BB R SR AL RN . () A TE R
BB PEERIR BT E . A3k BT R AR R IEAN R, i X
B2 g hrit, FERZENIEIE RA—EG G)EMES: s A R
B s (4R Bl REUE M ES . B, 7R e X2 a. S
PEAIETFAG 20, XA A AR A T Bl PUAL B, Kb I ke (i e 2 i AR
By, AL4%: A5/ DRHZ GRS MR, SO Z IR AL AT RCR, SRICE
AMAE A RS R

Kol AL FE AL HG - B 3 (Data Cleaning) « 4 (Data Integration) |
Hfli At (Data Transformation) . H#u#iik (Data Reduction) . Hdfs AL PLH
B4 AU AN O Fir 5, AR 48 Sl Sk 25 5l , W5 B

4



55— Bl B LR T Tk

2 B bs ook E e, sz AR SRR T HER . AT R
f, AT A% I B A BE A, 3R i s s SRR, S my A I RS 1
ANFIVRS R IHER o Bl s — D0 o WA AR o M B 2 i e B 2
FER A28 SR T Wi A A e 2 W) Bt e e B R N A ke S
FEIRAT G5 AN SSEH S B B HR R i B S PR RS, e B R g
A, ROk Ao B I S R AL A BT Bk, e 126 v 10 i ad %
ABATAEAE 2R ATH . BEEA B, S EPrik - R0 HdE
TRAC PR T A, W LLR S 3R = B A2 0t B0 e, S e B2 SR I AT ReR
S AR A R AOHER S, JF S 208 B3 e s 129 P D s s R (1
¥

2.2 HIEMAIEERSWTE

Ko AL PR — I LR, W R T T A B i 2 (Data
Cleaning) . #(#E4E K (Data Integration). i#i7E#: (Data Transformation) .
B4 (Data Reduction) %5,

2.2.1 HiEHE

IS SR IR R o AN TR L R A (PR — 2 . BT v R i b P
Kol i RS . WS RN R, E S BRI . T R
R R L G S (DA S 2] A — SO A

B MR BN B AR R 2, Aok BT
LA JUAS: (D) Bl Y], — Sl s B 0 i w2l s, &f —
SR e A PR G W IR AT WU AR Chn: A S5 H TP M B B A
AAD s )5 B GUHE B 5 B R g b S A AL DR, 5 SO A 1%
B R ) A AR AR S A7 R L e TN I SR 5 s G S B
SR AN Clt s 985 = 2% s T (0 1) e IR L R AR A A S B 1 s ok g
I EED: (3) Fdi s NI B BB A F b e AR T A B LR R, S
SO VA W S I i s R ke

B RBAE WA TRV A (1) 2 BRI i %, BB 35 B ok
el B0 FAT o XA AU ER ], BRARRICIEMIIA . oV s (8 12



S T B2 B A 9T VR N SE BRI 5L

Fidsk, —ARE S MEREEETR IR, (2) T Lokh, IR Y55H
B i SR RS RO I SRAT AT B A TR o IXMPOTVE CAERR, AN, W)
BAEMEZE o X TAAAEVE 2 GRS DL R SR AR T 5, A7 I X DA SE I sl 5 AR A
ToVESEHL . (3) s AT, RABRUE . PR B [R50 P BBk 2R
Hlls AT . XM VA AT RN B Z I AT . () R A, Dl
Y7 R SRR AT T R 2 SRR S P 0 B T REIDUARL S, 0 Bl SR B AT A
o XETPVEET H, 5L, e KRR R R A 0 A5 ok
M S R A A, PR T RO B

M 7P 00 A A B ) B LA DR B O 22, R 5 10 1 it 25 6 2 1 9IS
mio BRI, ATRUH BUR BRI e A i, R A B S0 (1) 2046 757
R e UK = T R i 1 S B U 75 = 19 i/ 9 o1 1 B 4 €7 TR M AT
KHLAR P 8ME . PR FHE AT P (2) IS, KRR E A 2
u CIRRT, ARG ZAMOEM I A A . T SRR AdE, R
W, T LSRR, A5 Ok B AR B AT IS s i . (3) B T
MG Bk B, FERIER M S . Bl Zetkla, ZochlEa%. (4)
NHLEE SR T 16 5% s vk SEALR ) I I 48 7 S R KT I B 1) 2
P, ARG N T AZIR SRS, Wl T e IRy v e Bl i N TS A B e

IS F o PR R PR A BRI SR N A BRI A3
MIRER 2, R BYEG ARG B S AN S 55 5 . AN — SO i b 3
— I I HE S A DGR AR, . B SN R A R R B T
AN T2 B3 e A 5 T LU I 5 DR R A X SR I A 1 o BeAb, AT DA — 2] 72
B A A LR B 2 A e I A A R R o TR AR T B T LA B
IS R 2T ARG B H80
2.2.2 HIE&EK

Hells A ot 24 2 Bn U R EEE & AR R R s A7 (A
PO ) () — PR AR R, B sy L@ 2 AN . B 3 g 4
e A6 G L N I R e 1o ] LD O D B S| 6 /1 o SO 1R
bk AT B A B AR AN T 5 (1 el R, A B R 6 P A 2 FIAN RIS
I R 414 (an: EXCEL T4E3R. SQL SERVER %i##5 /2. ORACLE %#i f2)



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

