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Application of Data Pre — processing Method in Mobile
Telecommunication Industry
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Abstract: The main purpose of the article is solving the data quality, in order to pre ~ process data for data mining model customer churn
analysis and prediction of a certain mobile telecommunication industry as a subject. The method used in the paper are: dimension reduc-
tion, integration and structural properties, multiple imputation, discretization, normalization, data sampling and other methods to get a
complete, similar to the real data sets. In this paper, the processing of data containing a large number of missing values to the characteris-
tics of the imputation methods for processing. It is including the method of imputation method of choice and using multiple imputation

methods for missing data correction. The data after pre — processing applied to the data mining model improve the efficiency and reduce

the complexity of data mining.

Key words: data pre — processing; data mining; data cleaning; multiple imputation; missing value

0 51 &

WEEBSEET GRS RS, & KB 38
EEERHERNNEH O MRS KT, N3RS e
7R EER. HABIEERENE AT
HEBRE, ANARGETE, WET KBEE, X
FHAT AR ER MR BIR S . AT
BB BT, X i TEIRE R G TR, BHIAN
BN A R, R T B — R
LR —BOR K, TEA LT XILFELR

(1) B TR R P R P2 SR AGE R S HE, SR
B b B IS B A SRR,

YRS HHE:2010-02-03; 8B H#I:2010-05-22

BeWB: HEHRP RS TR H (70631003); H & #E-L 8
4> (200803590007)

EERIMT T H(1982-), &, WA IEN, B4, BHF TR 3
TR R .

Q)FHREHMBEFEEEIZE P NEERLER
B, R EHRE R A2,

GYHTEMPURIZEM SRR E M —EN E
B, AR 2 IR R X ARSI EE AR %A H, R A
IR IS TIERMERE,

ARt LA Bl {F AP B YR 23 B S TR O
FEHBRETAE SR, —RORETLEEARE
¥ BE 7 3 (Data Cleaning) - 8038 28 5% ( Data Integra-
tion) B HE ZF # (Data Transformation) . $04E # £7 (Data
Reduction) '™, $iEFAEH % SEB M EIEZE
B 30% B 80% A9 At A, BAYE L A 280
8. EREMNFIELEI RS EFEEAHRE N
BLCEREBUEN LRE R HET A, K1 BXPE
AL T R BRI L,

P RGE LR E S RIEEPEERERTH
TEB ST SR T B A 24, FE 9 25 i BOHE 4R AR
HUE B — SRR R Y, B EEP R



- 226 - REIEAR S KR

F20%

LS T —E R e, RIE R — 2 B H it AR
BFER e SCPTEUCRN 4nfay R 47 2 R T Ak B A [R] e, B
ANETHEEAA—EMBR R FOL T RIS B
TR AT R T M 1 e B R A R
VIR SR P TR TR A 4

AAIRENHAR A
Bz R

__________

i i
VOB
1

be—tgppns—

B e—

5
&
pess
&
=
'E%E
=
=k
=
*
]
3
&
£

__?__

Bi1 #EHALEZLEA

1 HEHY
1.1 #¥Y

B S HURE A A SRR I s A, 1T
PG EE m BB . AT TEESEEFHE L
+ZREIER, TP ISR SR EE B
B —RRAPR R R A B 522
PR BB R 22 5 8. it O E b
B0 AT EFER AR X BAR AT T IR M i, MR
BEPRE T 55408 8 5%, T H AT LA 2 5347
FTENEIRR NIRRT E RN EE:

(DEFEEER. FRTEEFNESER 215
28 R, e 5 A XA 5 A EHET.
ZF ID, &P AR, % @S aE G R IS5,

QHFFEREMEMNAEERE, fFRArE
BAGFE ,BIF 26 MR, Kb 5047 F8H X8
A SAVEEET P ID, B ID, SR AT R,
RGBT E]

G RBR. FHAPHRERER, 115 31
AEAR I, Horp 543 EE REIA 4 DRI
ID,%F ID,KSFEH, SR,

DERERBER, FRAHPEH SBRHAEARR
B EHE 20 MR, K 540 ERUE XM 6 4
AR P D8P D, RSEH , AR, k2
H L e,

(S)BAIMHAEER. FRAPSH SRR
fEE, B35 16 MBI, K 5 90 E8E X89E 8

ARG AP D, WE,E P D, KESER, R
AL B RITIREL BT .
1.2 BHEMNERSHIE

LSt 4347 2 B AT T B0 A9 B o SEAT A 3k
B, AR BT R . BEZFF IDBEFE
REAPEREA:, ERES 10 MR MG E
SAMPLE _01( % 1),

# 1 SAMPLE._01

#FID Ap 1D HrRA 3 FH
RERTY  R&EkehE  FodurtE FRHE SEKRE
HAprEd R B HIEE PR, EFB
KT BB FAZELE B USRI A
B AGE—NEFEHANER, SAMPLE. 01 &/
BRSBTS ERNE, WA R ERENK
B SR FEFE N TE T T R TAR it — 2 1T
%o 2 HimetR SAMPLE_ 02,
%2 SAMPLE_02

APID &P ID kFER BRAE  ASHSRE KREiER

RITEW .. | FEME
wigg O s

18 1 Py S R B3R AN B I8 AP BT AR B R
TS, £ BT I Bt SAMPLE. 03, 363+ 6

GRPS #tA] @I Ka#m

AR AR AP ID,E P D, &R, BRI

3, Rt E, R P EENRERRFERN
KB B, AP BT R BR R E R SR T
HEBE,

P b =AM 4038 7 B R R 7F ORACLE ¥ 2
PIZF SQLIE T ME MBS RN, ZHK
R AT R AR L A XT 44 A R R G B A B
BEENT . ARXEFEMRAD TR, FEHT
W— HE VR R HE

2 BUEHFEEINAY

EELHEEE D KB FESKREE . FEERA
BEHHE, HPPkBUE=EWEE S IHAE: —%
EVUER, —REARER. 0P R Br &S
FEIEH AN FERER AR, ERARPAEAE
ZEAHTRASREERE D RAREESAERM
BR ERESIT AN ERESEE. W5
R 123, - 12,3 s EERAP R Z T 4 NFREEE
WP F5F, SN I 0 88 1 LIAPRY L &8 X863 i
FFETHE RS TEARFNHEALEEE, 587 6
FAERF{H, B R AN THER, @8R
B E R R BB 55—



%113

O BRI R B R ShE AT P R A - 27 -

2.1 REBHBISKHENLIE

FHEHETAREEERBENBE AL, R
HER BRI FFHRE, SISO R E — &
WL AT R BENE LA SE. BB
AMEBEXREE ATLUHESST., BEREAEROK
PEBRR S5 40T TAER R T 3k, M, RELT X548
BATHEANG B S EE BT IR T E RS
LR R
2.1.1 @b F ks

TEAL SRR B ZHOR UL T sk e AT AL 3 .
(L) MR & A SRR ;5 (2) 7T A AR AR R {H
HApEA TR : () HEER; (b)) ZEHEHE, DL
PR E RN s, BE A AN R B E A k. b
T RHEE R, B T, hTRAMERN, (GEA B
REE R, RRBEE/NFRL TR, sk
FlEmAeE BB REATEE, SEFHEN, B
KREGFEEHEL T R RBLET, SEFEH(MDE
Rubin(1978 4F ) 13 SR g 0 By, bR Bk — 4R 1 3R
EZRTIEMES, FEHNABBLOE., Bar
BRHLAFICEER T ZEMINBERIIKMES, H
i, SAS BAFTESCER[9 19 si¥s M 1 2 1E RG22
PAMER . XX ZEIGOIE— B0 BB T BN
HIYER . MREMNEHMESFAFN, EEER K
NF 15% Va5 %W B AN T B A K K H 2 Bl
AMBEER AN MBRERAFZ LA 15%ZE
35%0Int, BEFBRE THEHME, HA R
RAEEHEE THERY. A TREEFMENT
R, WT LASE S 3R B AN R SR FHE A AR SR R
BN E MBS L EH, HRYBARE T 35%
BHX TLAPEAN T BB £ T A BEL . b R R
R B EE R R 29.7% , H B L KRR TREML5:
S (MAR)ZE 78] | B L0 fpf 5 18 A9 4B 25 1 400 0 T UL
EA S FERRBTHRME, FAENASEBIMK
o BOCH R RIE B AN T BT SR SR R IE
#ho
2.1.2 2EHAbeh RESER

ZEFEM MDD BA— D=2 EHHER
BE—-MREENER D MEREFRY, B ifeME
KE B S D M EeBEE - T REERTY
WA BRME -0 ERE WEHE -1 a s
£, 5T EH TN BHE A RINE,
Vot s A e i, b dkee . SR
BEATH ST B EEENGEITF ST H T4
B, Xk B & MEAMIIE R S R ARE I R EOHTT
B, P A B IEME . BB B TR 15% ~30%

ff, 28 M1 AL BEJE RIS AT 45 SR el Eose 1, e
FIH SAS i ZEF T R F R M ETEERMN
S RIHEAT T ARIFEA S Z B, 8t PR
FM & FPEALE 5 S R R BB R AR AR K, B
683715 4T3k, H A age MZSHA 193311 4, BRK %
H28.3% , W RARMFT R XBEMPEARE N K T #HHb
BOMERE FUE BIBR ST B R B 20 . BCREUREAS
FEHOR o 3 SEBE AR TR TR B8 #h 4T T RE A At
BEFAR 1/6.8, 1 YIZRAEA 100547 I, H A age
TERN28.3%, £ 3 BMNEEREBATERRE
PRI PR AN B ELER
&3 100547 MR T AR R LR

8 ZEHE HatE JE R
<16 % 862 283 283
16-25% 34778 26718 26718
26-40 % 34611 52533 24049
40~ 50 ¥ 20816 13859 13859
5060 % 7209 5158 5158
>60 % 2271 1996 1996

MIERMNE SRR BRI E 1 A £ B SR MR i
REPEH 2, BEYEBHMBEETHEREC TS
THEEEE, MEERNSSFEHEESIHFEFRR
Wl ERAESEBH ERERFT 5, T RBEFHH
HEW BT HEES, SRS EHINRNSEREE
VB R 8 B 12 PR A AL A s A B3 o
2.2 HEHEANLE

SCH BT AL Y YR R R R TR IR A R )
R, BT LATE R 00 P P Y — Sty 2 pP 3R LM PR 2R
HEIDRFREI RN, SO ARy ER KRR
B SEKEA BB UM%, Blin—A% P R EE
A5 B P HEASERE RBIL SR BE
KREWHPHETHERT. EPRESFSBE
A, RAEREEMNAF %, EHTSRICLEFRSH
MESICHE, BEHEE SQL &S FHY distinct HF 7
BEATME—ALALEE
2.3 BURERMBERL

EFEMLHESREREHEIMENICRAER
SAMPLE_ 04, o d {1 %% 18 M@,

% 4 SAMPLE_04
P ID BPER 3]

PATE MR
HIGIR

JHEMEM GPRS
WHEKRE #H

B RAXERE, A KRB LW RN
RIFEE . ELRN T R R e AR B 25 ) S, 5

ah FE AU

MHBW
jidecid

fBRIE  RERE

WEWE KRB A KBS TR

BirsH K@l SREAX EMafE




.+ 228 - TEYHEARS AR

00 ¥

WGREA LT T AL, TERXHELB ST
BibAb 3R, BB ERER, LR FEWNFR, F
ARERE GHRSERT T ERRIE. BFERTF
BRI B AV B ARE , AL N B E 1,2,3,4,5,6.
AT EMCE 16 AT, 16 3] 25 % ,25 8 30 %,30
40 % ,40 3 50 % ,50 LU LA R EA
T BB G FBUE b,

EWFERABELEMN S TERLSIRR
T . HEAGEBRELUSBRAEBRT, ERAREESH]
AIIREH AT E A B A RIEE & WA ISR ERR
e, P ERA COX MBI LHIT RIS .

3 &XRiE

FESCIRAIH , FEWA X B BT B AL, R
BB A, ERBE, R SRR RTEMER
WS BAE N ASE, AR K EASHEE RS
B BIBBEERA . TRES MG, BT 0
AR SR, TSR AR 2, BT T
— B RBIEIE TAE . Wit B IS i
Yighreds , BIEAEH:, BRI IS ARSI TR A M
o

R e E N A BE AT AT R E AT R L F
JUF

(DHBAM BB RS B8 o 085k 5
540 FBEEMEN B, W T E8;

Q)ERHBIR&H WA, ok, R LR LEBIEN
B X045 MRS A R B R B R T T3R5

(3) BB XTEAR HEAT HUMS A AL T LA B IR 25 89 7
EHAT R, REBEAT S BEZSHEREBNER,

SC e RS B8 15 30T S I P R O BRI 4
B AL B AT T i, PR T SRR, 5
EEG AEAENSLE. AHESAERT R TH
SRR AL TR A AR , @A 4 T 4 4T SO AR AE R AL 7
B, B A S IR TR M RIE AT BIE , 250
T—HURKRANE R EF MG E—ER T, #

U T G G W VU G SO O

B IE G W% B N BGR B SC . ML BIR Ak
SR EL AR A CHA B BYRTL, #75
EHALEA - EEERE L,

RFTRA BRI R T REMSRE, 5 R
B E RN AR AR R, ERES T EE
OO R AT AR SL A9 AL 2R, FE1E B 40 JL UK B9 A B SUR AR
TRXEFRAE . AN frT B I SE 4 69 B ) AL 38 L T I T 9
BHE, ERETHHE HRE

BEIH:

(1] ZBE. BELESHEZRIM] LR HERKFHR
., 2005.

(2] Han Jiawei, Kamber M. $iBIZHHEESBARIM]. b5 4L
B Tkt Rt , 2001 .

[3] Z=#H%,ZF FRESHESHIBERIAIM] L . HEH
# AR3E,2003.

[4] Rahm E,Do Hong hai. Data Cleaning: Problems and Current
Approaches[ ] ]. IEEE Data Engineering Bulletin, 2000, 23
(4):3-13.

(5] Dasu T,Johnson T.Exploratory Data Mining and Data Clean-
ingl M]. USA: John Wiley & Sons, Inc. Publication,2003.

(6] T PEEFAHEEARMHREEM(DI. WH KK
FHHA YR, 2002.

(7] dA4rwme, B .80k BREELEIEEEHE]. TH
A, 2007, 15:352~353.

{81 Lide RJ A,Rubin D B. Statistical Analysis With Missing Da-
ta (M].7h 1L JERT . ESEIHHARAL, 2004: 10-74.

[9] B 2.8 8. SAS PAEPURE S KMEF EHX LB
FTLI]. S EHLRLI, 2007, 27(6):438 ~ 439.

[10] % 2,8 F,T30% HREEPEEEERRE S
[J]. #3855 B 3,2008,27(5): 821 - 831.

[11] Muller H, Freytag J C. Problems, Methods, and Challenges
in Comprehensive Data Cleansing [ EB/OL]. 2003. http: //
www. dbis, informatik. hu ~ berlin. de/fileadmin/reserach/pa-
pers/techreports/2003 ~ hub-ib-164 — muller. pdf.

[12] A8, SPSS for Windows St [M]. 88 3 iR . Jb &
B Dolk 4 hdt ,2006:571 — 578.

B S SO S U S S S G VAT S P SV U SR S SO S SR W U

(E4% 224 W)

(8] #F ¥, HEukb, i W% NEFREEEMGE LR
FHREL) ] HYLS A, 2005,24(3):4 - 7.

[9] Fan R,Cheded L, Toker O. Internet — based SCADA: A new
approach using JAVA and XML[J]
control engineering,2005,16(5) :22 ~26.

[10] Viswanath P, Tse D. Sum capacity of the vector Gaussian
broadcast channel and uplink — downlink duality [ J]. IEEE

. Computer putting &

S et cilotn St bt SRt alete snlesn SRS S st st de ciate alute mleas aton aloos afuin ol sl afut aletn ats o

Trans. Inf. Theory, 2005,51(2):506 — 522.

[11] Hui SC, Leung M K H. Eleview :remote intelligent elevator
monitoring system[ J]. International Journal of Computers and
Applications,2004,262(2) : 111 — 118.

(i2] Hz® 4T HREEEITHBERESHERF LR
JrRl)). B HLAL,2005(4) :67 - 68.



