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Abstract

Abstract

With the progress of data mining technology, the importance of data mining is
approved by more and more person. It makes use of passed data to find out the
underling business rule by the way of the establishing mathematics model. In other
countries, many fields have successful applications with the data mining. In our
country, with the focus of data mining, data mining’s application and research will be
wider. The prediction of customer churn in telecommunication is a bit hot.

The main research of this paper is the application of Decision Tree, Neural
Network and Logistic Regression in the analysis of telecom churn. Firstly, based on
the practical situation of telecom corporations, the importance of application of Data
Mining is analyzed. Secondly, the theory and correlation arithmetic is introduced, and
a detailed description of them is made. Thirdly, there is a simple introduction of DM
Software-SPSS Clementine, which is used in this paper. Finally aiming at the problem
of telecom customer churn, one telecom company’s data is analyzed by using the
CRISP_DM (Cross-industry Process for Data Mining) frame, with the steps of
business understanding, data understanding, data preparation, modeling evaluation
and development. And the efficiency and precision of three methods have been
analyzed and contrasted. At last the best is chosen to complete the design and
realization of predictive system of telecom customer churn because of its good
evaluation index. Together with the characteristics of the forecast system, the solution
scheme of telecom churn is mentioned.

The project is combined with theory of DM. The final project is applied to predict
customer churn. The result indicates that the forecasting model accords with the
practical situation scientifically and can afford the predictive information and the
solution project to decision-maker. This predictive model is of significance in solving

the problem of predictive telecom churn.

Key Words: Telecom Churn; Data Mining; Decision Tree; Neural Network;

Logistic Regression.






B X
B I E Gl B st sssssassssessssssssesssssssssssssassssesess 1
11 EBRIEERFNE I ccecrererrenernsnssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 1
1.2 ERIMIZEIRAR «ooverreeerereressssrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 2
1.3 KB FEER BTG cooverveerereerssssrssssssssssisssssssssssssssssssssssssssssssssssssssssnss 5
F2E FURIBIEIEIE SR st ssssesssesssassses 6
2.0 BUBIZIBITIZ ..oovveereeerressrssssesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssanans 6
2.2 BUIBISHETIIR cvorreererererssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssanes 6
2.3 BUBISIERIRIPZE ot s ssssssasssanans 8
2.4 FRIEIFBEIIR coovrereeereeressesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 9
2.5 FHEERIZEFITR .ooovererreerrenssessensenssessssssesssssssssssssssssessssssssssssssssssssssssssssssssssssses 12
2.6 Logistic EIYTIIR .oceererrreerreeresreesessessesssssssssssssssssessessessssssssssssssssessesses 14
E3F HIRIEIEEIEBBITE I cooeeeeereerssssssissssssssssssssssssssssssssssssssssssssssssnss 16
3.1 CRISP-DM HIEIZHE IR IEBLBIFE cooeeeeeeeteteennesssesssseens 16
3.2 CRISP-DM BB ITIZS EAEEL ...oucorcncrcnsncsncsssssesssssssnes 17
3.3 SPSS BHBIZHRERIEINZE coooeeeeeeeerrerersssesssesssesssssssssssssssssssssssssssssssssssssssanes 19
F4E BPRERTRUEBIAIERIL c.ococeeeeeseresersssssssssssssssssssssssssssssssssssssssssssssssasass 22
A1 TEHAEIBIR «.coooeoereercererecnesesessessessssssssssssssssssssssssssssssssssssssssssssssssasssssssssasssasions 22
4.2 BEHBIBIR ..ooooveerereerrrsenssensssssesssssssssssssssssssssssssssssssssssssssssssssssssssssesissssssssassnses 22
4.3 BIEME covreeeeereressesenssssssssssssssssssssssssssssssssssssssssssssssssssessissasssssastassssssens 24
4.4 FEBITHEE ..ocoeeereeersensnsesessenssssssssessssssssssssssssnssssssssessssssssssssssssnsiassssssssssss 34
4.5 FEBITE( o.oocrrereeeeersssssissssssssssssssssssssssssssssssssssssiasissasassssesssinsasssessssssesssesses 40
4.6 FEBUSEHE ....ouoeerreresenscnsnssessessesssssssssessessssssssssssessessstssasssssssssssssssssasssssssssasss 45
ST B G sttt s a s st e sttt a s s e a s s s s es 47
BEZETUHR oovvvererrerssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 50






Contents

Contents
Chapter 1 INtroducCtion .......cccoccveereccssssnneccsssssnseecssssssssessssssssssssssssssssssssns 1
1.1 Background .......c.eccoveicnceicnsnicssnnicssnnsssssnssssnssssssssssassssnes .1
1.2 Research situation 2
1.3 Contents and structure 5
Chapter 2 Theory and technology of DM ........ccccceeevverccccnrccscnnrccsnnnes 6
2.1 Summary of DM 6
2.2 FloW 0f DM ...cuuiiiiiniinniisnnennensnissnesssesssessssesssessssesssassssesssssssssssssssssasssssssass 6
2.3 Classify technology of DM 8
2.4 ClasSification Tree.....eieecneiiseensennsnensecnsnecssnessessssnsssessssecssessssssssassssssssass 9
2.5  Neural NetWOrKS .....ccceeicieriiiiiininicnsnncssnicssnncssnecssssecssssscsssssssssssssssssssssnes 12
2.6 Logistic Regression 14
Chapter 3 DM model and soft introduction ..........ccceceeesveeescueecsueecnnnes 16
3.1 CRISP-DM model production ..........ceeeeecsenssnenssenssnecssesssaessseesssessassssacens 16
3.2 CRISP-DM reference model .........ccueeneecnueisseecsensseecsenssnecsensssecssnessansssncens 17
3.3  SPSS DM soft introduction ........cceeeeeseecsseicssnnecssnnecssnecsssseesssncssssnessssnessase 19
Chapter 4 Foundation of predictive model........cc.uueeeeervvrnnricessccianncs 22
4.1 Business understanding.........ccccccevveecssnicssanssssancsssanessssssssssscsonsssssssssssssssssass 22
4.2 Data understanding .........coeeecceeeiiseecnieicnsnicssnicsssnissssnesssssesssssessssnsssssssssses 22
4.3 Data Preparation........ceecceeeicssssicsssecsssssssssssssssssssssessosasossssssssssssssssssssssssssnss 24
4.4 MOdeling ......ueeeevueicrseeiissnnicssnnessnncssnnessnnessssnessssnesnsessns 34
TR TI DA'Z: 1 1 E: 15 11) | DTN 40
4.6 DeveloPMENt........ccceeeiiereninicssnncsseecssnsesssnesssssesssssessssesssssssssssssssssssssssssses 45
(@] 1 F:1 41 1) QT OF1) 1 16 11 ) 1) 1 47
REfEIENCES .cccuueeiiiniiiiniiiniticiiniicnnnnicsntecsinencsssseesssenssssssessssssesssssesnes 50

ACKNOWIEAZEMENL .....cuuuveerieirrrrnnniccssssanseccssssassesssssssssssssssssssssssssssassssssssnans 52






ok .

1w 5 F

il

$= E]

1.1 ZEMERMEX

SR, TR PR I P R R TEAE HE N PR R JE S LB T, A S R RAR
RAEFTI I A [ PR SE RS B R AR BB, 5236 RIS BT 0 % s
R 55 A0 ) T 320 855 s A 60 28 A FELARE 38 85 il /0 0 A B 1 [ 4 Sk P vl
BB A >], LI RIS ) B B3 4 o B [ A PR AT 0 5 T R
th, SEEHAESKRES . KRS TP W5 Bah s Sas e IT 7 s
(55 METEERRA . SNBSS P A M5 T a0y g i, g iR
A, HETTE) RIS A BB e, HHET T — WIS A E . Aot
8 5E ) LR Pt S AT 5% o 2 AR R 45 1 3R S LA 7 () 91 H 1 AT
WL S, EIEAILEIEER . SIS IR S RS RS

AL A T AR AR B, % SR AT T2 S P I . ey
ZVe R RIS M T, TR E TG H Y R, S kB A
K. RS T HUE T K FS B R N, SR T BRI g N
(K55 P AU o OV 28 B B8 T A L 20T, RS PR T3 B T RS T T 4T A, T
Sy b %0 T SR R 2B IS0 ) e R 6 2 T P IR Ko B UL
2 PRI T M RTE SR b B Rk . WS R A S IR RS, B R
PR A A RIEINTE B, FOHAEAE TLAE R, SR s R K A WA DAL,
LETFRF L IR, R 2 P T (AR R R, e S
THAEEEAIRT . — U5 T LR e R R R A
R —ADERM 45 B BWE TR 5%, WAL FRE R 25%; [#%
G = SRR 15% . RIM, AR B & A L % 10 S i e ok
FEAER PV, EORE 28 R AT 35 % P B Tk R A Rl IR S R th 45 3
VA 101 /N S35 ER (=49 SN ke A7 N B 0 R b 1 i 17 A1 0P P = 4
N RIS o T FE BT SIARAS F  K) FRAS LSRR P (K A i, BRI L A3
PR IR K S RE T AR G SN T R RS RS SR 0 A 22
fh, SHREANEE PR B H A s T B S o S A A
0 8 A 24 125 LA PRI (L FEL P A5 P 570 15 55 58 R A A K Y S R 25 2 v
PR A T 00 2 T AR 3 5 R TR 2 o % A 2 2 1 A0 28 1

1



B AR A R R

AR wT LL s D AN b B E A B

R AT ML KR s B AR AT, anfe) AL 55 Bl h S B Rfm ],
NLERE B BB 6, ARG EE A BEEOR CANBEIEAE, B G AR
B ME T AR BORS R B AR SE 4 FDEREY, A LR A
188 AR T R T 51 5 & e A B 12 98 ORI 408 70 i REEIF AT
R PRR NI RGN I, F I AR I R R R
Ky PR A AT, BEATIZ 0 M, RS20 ) R RT3 AR 825 )
[ RN, AR IO AT R, 2 e A AR DGR 3=,
s RN SR AN A S L B A Y (R % P SR Bt o SeMcHls , T TG AE 1%
SRR IR Lo

Heya 23t e I Kt B SR A A SR i e . 35—l
S ZUHHR 70 HOE 25 AR 2550 1) A8 v, AR TX S8 Bt e o ) —Ffr
Hia AR MR IR VAR A AN, 1A 12 7 ORI L8 e 5 ol R F LA &
— PRI X b 5, Bz B AL S A N, Hos e
g, PRI LR, IEH B AL 34T H S8 T 55 Bl IR B D =, LAIA 2
BN BRAREAS, A b 5E A R 1 5 4O B 0 H

ARSC R AR TE R A A 2w B8l O 19 5 T 110 o G 3 e ) R AL
i L EARAIT I, FIHRFER . P2, Logistic [H]JA%Edi2
TR, L PR TR, IFAE IRl EREAT 0D (IR S 2 B A K
PTG, g AR R
1.2 EWSMFRIR

FEHE, WAL A RERINGE D, B S s ) 3R i ede S i |,
IR T Bt T 2L Al W10 1) 1 S I AN 2 1 7 2540 0 A 4 L R 45 2Rk
T B IR 55 HEms o B AR FEZRANE 55 S FE R 45 (BSS) S Hi AR . 15 JLAFE
K, S AR R IR B B O e R, JT AR P T I S s
BEAT MM 23 B, RER 2 # U RV g N R PR RO, A I AL i
WFS AT YR MR BE,  IFBOA SE Bl F R SR i A

B PSR SRR RN AL S AN wi (0] N T TN SN2 ST )8
PR, BNBITTI N Z e WRE IR, IXERR R I AS B2 R 5 1Y



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

