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Abstract

Abstract

With the continuous development of information technology, the informatization
construction of the tax authorities with each passing day, all kinds of operation system
over the years has accumulated a lot of tax-related data. How to effectively make use
of these valuable data to work for tax services, become the focus increasingly of the
tax department. The National Tax Invoice Issuing as fundamental business tax
authorities, bear the Services to the taxpayers, collection of scattered taxes and
cracking down on fake invoices market. It is urgent to strengthen management of the
National Tax Invoice Issuing.

In this dissertation, we make use of data mining technology to do some research
about the daily management of the entrusted agency for normal invoice. We combine
with practical work for the exploration of knowledge discovery. In practical
application, we choose the regression analysis, the K-Means cluster analysis,
automatic TwoStep clustering analysis, Apriori and mining anomaly detection and
analysis. Through the mining results combined with the actual business, we discover
some hidden, unknown and useful information and rules, to provide ordinary invoices
entrusted agency management decision support.

The research methods and research results Involves in the dissertation already are

being used within the national tax system,and has obtained the certain effect.

Key Words: Data Mining; CRISP-DM; National Tax Invoice Issuing

I



B3R

BB ZEIL s 1
LI B R o 1

L2 EAAME B 2
L3R ERTFIIR . 2
LAWK R GG 4
BT ARGHEIFARE T o 5
2.1 BIRIZHRBIIBE R s 5

211 BEIEFZIEIETTE St 5

212 BAEAZHR I FE A S R oo 5

213 HEFB IR I R oo 6

21,4 BT I TT Y e s 7

2.1.5 HAEISIR IR PR ETEAB oo 9

22 BEVHREB oo 11

221 ZRIETEIE oot 11

2.2.2 ZIHLOGIStC [FIUT wovoeeeeeeeeeeeeeeee e, 20

2. 3 BB e 20
2.3.1K-MEANS FVZ5 oo 21
2.3.2TWOSLED FETE oo, 22

2.4 RERFRMGIAIT ..o 22

25 FBEEREM ..o 24

2.6 SPSS Clementineg AT . ..ovveeccccccceee e 26

T ARTEINGE oo 26
BEE BEBRERIWSE T oo, 27
BIEBERRIMWE T oo 27

32 EBAERAWBZHFEREBIBER ..., 30

BB AREEING .o 32
=3t = == s TR 33



H %

4.1 B Z 30 Logistic FIHBER 3 ARTF RS PATEOR. .. ... 33

4.1.1 F57. T Logistic [BARETY e 33

4.1.2 0 Logistic BT FEHIREIE <oooveeeeeeeeeeeeeeeeeeeeeeee e 35

4.1.3 0 Logistic [T ©ovoveeeeeeeeeeeeeeeeeee e 36

4.2 M K-Means EERESIARIFRARER ... 44

4.2 1K-Means FEVETHFE ..ovorvoeieieeeeieiee s 44
4.2.2K-Means FVF B FH ...coovoieiececee s 46

4.3 M F TwoStep HESITAITRAREE ... 50

A3 1TWOSED FETE oot 50
4.3.2TWOStEP FEIEILFH oot 54

4.4 N Apriori BEESHEIARTFRE ... 56
AATAPTIOTE BFVE oo, 56

4.42Apriori FVEII ML oo 59

4.5 N R R A S BIERAEBALEAT T ... 61

451 T REIEIE oo 61

452 FEF ML oo 66

BB A BN 68
BRI B SRR e 69
B G 69

B B 69

3 =S OTTO 71
e vl NSO 74
3§ TR 76

Vi



Contents

Contents

Chapterl INtroduCtioN.........cccocviiiiiiiie e 1
1.1 Research Background and Significance ............cccocevvviveviiciieiiccecce e 1

1.2 Domestic and Foreign Reserch Profile ..., 2

1.3 The Current Situation of National Tax Invoice Issuing ........c.ccccccceevveenen. 2

1.4 Research Method and CONteNt ...........ccoovviiiiiiie i 4
Chapter2 Relevant Application Technology..........c.cccoiiviiinnn ... 5
2.1 The Concept of Data MiNiNG.......c.ooviiiiiiii i e e e 5
2.1.1 The Definition of Data Mining............ccoeiitiiiiininniiiiiiieieeannennn. 5

2.1.2 The Emergence and Development of Data Mining............ccocovvevnenen. 5

2.1.3 The Process of Data Mining...........cc.oiiiviiiiiiiiieiieeiiiieieeannennns 6

2.1.4 The Method of Data Mining .............ccouiiiiiiiiiiiiee i eieaennn, 7

2.1.5 Application and Development Trend of Data Mining ....................... 9

2.2 Statistical MOAEIS ..o 11
2.2.1 The Linear RegresSion .......oovuiiiriiiiiiitteiee e e i eaaeanaas 11

2.2.2 The Binomial Logistic Regression ............c..coevveinieiiiiniininnannn 20

2.3 ClUSEEring ANAIYSIS ...t e e e e e 20
2.3.1 K - Means Algorithm ............oooiiiiiiiiii e 21

2.3.2 TwoStep Algorithm...........ooiiiiiii e 22

2.4 Association Rules ANalysis ........oveiiiiiiiiiiii e e 22

2.5 ANOMaAlY DEtECTION .....iv ittt e e e e e e e 24

2.6 SPSS CIemMENTING . .oviirii it e e e e e e 26

2.7 SUMMEAEY ..ottt et et e e e e e et e et re et e e e e eneeneees 26
Chapter3 Analysis of National Tax Invoice Issuing ............cccccuv...e. 27
3.1 The Business Analysis of National Tax Invoice I1ssUing ..........c.ccccceveiennen. 27

3.2 The Problems and Risks of National Tax Invoice IssSuing ............cc.ccooveeee. 30

3.3 SUMIMIATY ittt et e e e e e e et e e et e et e e 32

VI



Contents

Chapterd Application ANAlYSIS ........ccccovieiiiiiiiniieee e 33
4.1 Application the Binomial Logistic Regression to Analysis the Tax Invoice
Issuing Business IMplementation ... 33
4.1.1 Building a Model of the Binomial Logistic Regression ........................... 35

4.1.2 Examine the Binomial Logistic Regression .................coovveiiiiinn... 36

4.1.3 Application the Binomial Logistic Regression.....................oeoine... 44

4.2 Application the K - Means Cluster Analysis to Analysis the Tax Invoice

Issuing Classified Management ..........cccueiiiieiiii e 44
4.2.1 The K - Means Algorithm Analysis Procedures ..............cccooevininn. 44
4.2.2 Application the K - Means Algorithm ................coooiiiiiiiii . 46

4.3 Application the Automatic TwoStep Clustering Analysis to Analysis the

Tax Invoice Issuing Classified Management .........ccccooiveieiininineieee e 50
4.3.1 The Automatic TwoStep Algorithm ..., 50
4.3.2 Application the Automatic TwoStep Algorithm .............................. 54

4.4 Application the Apriori Algorithm Analysis to Analysis Violations in the

TaX INVOICE ISSUING ..ouvieiiiiitiiiieiieie ettt 56
4.4.1 The Apriori Algorithm .........ooiiiiiii e, 56
4.4.2 Application the Apriori Algorithm................cooiiiiiiiiiiiiiiiiiane. 59

4.5 Application the Anomaly Detection Model .....................61

4.5.1 The Anomaly Detection Algorithm .................coooiiiiiiiiiiin... 61

4.5.2 Application the Anomaly Detection Algorithm............................... 66

4.6 SUMIMAIY ...ttt ittt et e e e e e e e e e et e e e s 68
Chapter5 Conclusions and Prospect .........cccoccvvervienninniesnee e 69
5.1 CONCIUSIONS ...ttt sttt bbb ne e 69

5.2 PIOSPECT ...ttt 69

N o] 0 1=] L 1 SRR PURPRPRR 71
RETEIENCES ... 74
ACKNOWIEAGEMENTS ..o e 76

Vil



HoE Al

F—E &
LIREMRERREX
HyET2 4 (Data Mining, DM) & —F SRl i, © B2 T AT,
PLER 2 IR S 50K, i B st 5 K, (e R g vEERE, M
P AR AR X, AT icdls SR Bl T A5 2 o Bdle 2 5 H At o 2

1SS TR SR E PSS

REEFEAR AL NAE W 7 b SRS 12 R 55 D SR A 227 i 5
R ORI EAEIE" . BRI SRS R AR E, [ R B4
HUIRHEAT B 2 AR 5545 B 1) B Bl 8 A P B i %, X TR i Bl
AL R AR, 3 ZEBUCR R N T = SR

W3l SR ATT A2 BB 55 LK B A 55 L 90 22 0 11 He At B AR WALk Oy B
$ReMET7 55 k55 7 IR, ARBEGEIL ML DLRCHAR R P SR e, A4S
ATBEE 153 55 55 Wk 55 5 T Bl R SR AT N o il R SO E 55 1T e D5 (8 1
JURFRENBN, R-TF TR ST EL, Se 1 DA R B BAR K, A
AT B HLIINR WO IE ) & B, S ZERCIL IR, 497 R U7 A4 2 Bk
Fro

FAXS FAb 2 ST IO PRIE A i 38 5 SR AT S 1l P AT R it J 1) 22
BWHREE, 4 SAED TAHASRZIL, BIREBNRAWS 7, EREEK
SEARTT B BT SRAFAE — 8 i AT JX Ry o T 1 ] R RIS 7 A= ) P B AR 2%
BRI RT3 R AT 55 A B 5 1 A SE 0 1 (0 A EE R 2 M it
7M.

BEEE RBORMAW A R, IERLS RGE B AR B =0, 12 L
B B BOR T BOI L5 #0118 Mk 55 3471 TR AR 3R R I B dEAT IR M e 124
NBUSUE B AR SRS Oy Ll AR A A R R SR AR, D2 OB 5515 12,
W 2552 S ESREB TR, W LRk, W EATECE L, M2 IT 25—
FIUEBATTH 5, EFL RGN H S H O 2 M U = HUSOR & B A
PUE BB RIS 4L & B AR08 HW LA AR R BRI i A R
M, RPN EMSIREN . RMESChrE H A, H AT E R R g

1



B 248 BOARAE E B I8 R ST R R 7T

R 55 BT RIS, SREIGZ S5 PR . R AT, B E,
T 380 2 ) L TV o AU T A
1.2 ElASMARIR

TEFESN, BHm 1240 B AR AR B 55 AT Bl T 52 P ) SR AR > o ot 548 1998
42 [ N B 45 R RS B T 35T IBM DB2 ¥l e 0 2k 1 25 2 W6 i\ WA 22 07 F %
ORISR NC) TUH, (MBS Reas fE I 2.2 (2T 15 K rp Rl
FH R B R AR HEAT AL 25 400 Lt NCR Teradata FRDIHSE i 7 604% 2% [H [
FHLR (IRS). WMMEFBS R (ATO) Z7E M % P BRI 85 H
FIFIBAR AR EAR, 1996 4722 [H [ 5B 55 Rl B4k S Bk pi 1228, 38l 200 12
ETLIBER TR, BT T 120 ALK H it

R4 R 55 2R B ) O 20 S P SR, AR R AR P ST U, A7 EAR
LA Z b, I [F R R G P R > G — S 3 I ER R AE AL (5 8,
KR e, B SRR — 5 b SR R S R SS & 0ol 45 R G
TR KR E W SN, LY, BT RGETHE: RS
ZIHARA X B, S BB ERL SR8 T SE T LIl 5 5
ISR G P, (R O B R S PRSP, P Y B A 2 (E T S A [ R 45
J8 B BRI T BN SR =R B b k. BUER AR, SEFiIS A%
KRB RS HIRANT 6 BRGEEIEI TG il A SR T4
(=256 SR AT &
13 EBAERFIK

RIFREL, R4 BRI (BRI SRS ) HIHiE, 1K
VR BB DU LA SO s AR (BB SRS T T
B ST, M58 R SEARTF 2 NI RUIR S5 TR ZHLARIF PR 7 K, AL
ETERERR BT, T R SR TIT R AR ML BB A B (BRI ) AR TSR
L5 2 B RFEARTTAT o

LA G R T R 45 R @k SERIT R G, Ak 2012 42 12 H 31 H4:
i 5 X R FEZAT BHBARE I BCR AL 35 4, BEARTF & 72 4. ZHBAIE B

2



HoE Al

3FhRAL: 1R EL; 2 2E g 3 R, HIRIF RGBS
WEA: DFAMEATTIGPHFPEE (SRR E AT . A rFam
T X BRI I 25 A NAT s i BRI i 48 S NAT RAME S LRSS
WLORHE X AR P AN RIS N

RGHE 2007 F BT KR, RO EE KRS 108 TR 4, MEWBLK 7.78
5. RBEN T MBI B AR FEAS, MINSRAETE . S5 ZEBIUSCIN I . H
RS T HA T E iR . 2012 4, 2wl ARIF R IE K 2E
306292 (AEHEERD Ay, FEWCEEK 2.8 147G, o B 17%.

2012 4, AT Ak ST ST HESOEL K 3.315 1278, Hrhim il BHRAE )
T AEYCRLEK 2.83 1270, KITARIFAENL 0.48 127G, 2010-2012 F-31F], AIFAEIL
P K 112%, HAPREAIER K 163%, WA 1-1 s,

2010-2012FE 2T RIFBIN (B Ao
30000. 00 _ G 98397 59
95000.00 H O ZAMEERHERT  BIRIFRGIF 94193. 09
20000.00 |
15000.00 |

10767. 98
10000. 00
6521. 1

4890. 7 41827.4

5000.00
0. 00
20104 20114 20124

A 1-1 2010-2012 FFE T B R BRIERITF B R

CEEATH, Wil R EARFRICARIEFEE 2010 F£17 69%H 2] 2012 H 1)
85%, [AILb¥EE 16 ME A, WK 1-2 Fios.



B 248 BOARAE E B I8 R ST R R 7T

20104 FF 201 2FARFF
fiECRL 2K 5 EL EWCBLEK 5 b

‘ W SRS EE A AOT O fRIFRGATE ‘ ‘ W SRR R AR ORI AT ‘

& 1-2 F1 2010 £ 5 2012 AR THAEW B 5 EL L

LA RXHMEAETSEH

AR RAFETT B K55 JRi Bl R AT R G A N Fin R, S CRISP-DM
BTV FRMR . BORERME . BRMEA . HEIBIAL, BIBURAL . A ENE A
AR, T HIES . K-Means 2870, TwoStep HZNEREIHT. Apriori
I R S A I AT P2 A A

AR NI

WEmAIR, TR AERENT SN TR LN

SR EN TN 1B IZ ISR B SRR R BUIR, IR A T
PEAZ YR R 1) — LA RIA 7 515

O =B EEIN A R AT AL S HEAT A A AT, 48 R R R ATT B —
5E Y KU

SRV LLEE . = F AR USRI, 256 SR, R T I Logist B AT
K-Means 22K 734« TwoStep H3IZEK 704 Apriori 7341 S A kAT 42 48 A
A

B ALY, JFRBAR 2 IR B ARTER 55 2R 48 IR T #EAT T R



BE RGMREARFE N

F_E RGHEXEAEN
38 AT AL 55 (R 48 70 A R R 12 8 O BOR AT W 7T A 5h A
IREH AR K F LA HE CRISP-DM B, [FlJH43H7. K-Means 253 #7. TwoStep
H B R E M. Apriori 70 #7 K S H RIS, SR A RO BdlE 42 48 T H & SPSS

Clementine.,

2.1 BERIZHIEAR S

2.1.1 HIEIZHRRE X

(IS N € Pk =W PN = /e e 7o) ) O i ST 208

BARFZHE, O AR &I (Knowledge Discovery from Database
KDD) B — A MR PR 42408 R K01 AU B =R 5 S
WA Bl E SIENRREE G, JRES T ELA T, ik
. HLERES] . ER ARG (KET R MAREND AR S £ 5ok st
R H xR

Y2 NEEHRAZHE08 KDD, 10 55— 28 A R H AR T2 90 00 R ik ke i it
PRI —ANFEAD IR o A SCHTHE R0 2« BOHR P24 2 AT JOE B 2 s
£ A B A 5P Hp I R A A R IR 1 e R
212 BIEZIENTES AR

MATHERIA T AL 23 2 5 AN (8] TR 45 T VF 2 S 30, X 28 Y 255060 T AT
TRZ U T iR R R U A R 5 o BRI AT TR AR T R SE R 1 22
56 VL R AX B 28 [y e A 1) (R 22 B AT B0 A R DS ROk, anPASCR IR
TR IR NEE . I SRR, X Bl T St i P 2 32 HiiE

b Nt i WUk R, AR E s g M 2 re i, AT TAEA:
TR SR AR RIS B H g, AZRIE 30 Ak AT ARG B A LUK
R T 90%. M2 THREVLMZS ISR K R, B R 2B EUE K. BLElk
S ), 26 E A HIESGRETT Wal-Mart 5 ZETEME T TB FK UK
FISTAT BRI AR B RS . BT RSO, &KW RS W ERAT.
BT AR L ISR R Web s, G R Z 51k GB K.

TN ¥ B 0, e 8 23 AT SRR F BN 2 55 2 8o KBS S s 11
AR ERANR IR E A AT I SEBR TR SR, B E T 20 5 90 AT ¥ I

5



K2 BORAE [ B 3 R AT H (9 ST 7E

REAR, Xt e B O PEH AR FBERZ I H AR o
2.1.3 WIEIZIBM T 12

HORPEAE 2@ i A 3Rk B S T B K R SR AT IR R AT I A,
FCH R oA SRR R R

H A HR 248 S AU S B AL & CRISP-DM . A4Y, B H AT 995k |
BB AT VAR #E . CRISP-DM ( Cross-Indusry Standard Process for Data Mining),
B EAT R F2 S AR A

CRISP-DM #8458 LT 6 AN B, 73 il =2 i I 2R i ( Business Understanding)
i B % (Data Understanding) . #(4f5 i & (Data Preparation ), & 37 B 7Y
(Modeling). F#IPfl (Evaluation). 4558 #%% (Deployement) Pl

—

Business —_— Data
understajdingJ —| understanding

IELE
preparation

o] S |

\ \ s
\
=

K 2-1 CRISP-DM &7

CRISP-DM R —/> KDD $2 4t 7 — A 52 Bt e fifiid . — 240 1
H A A5 6 BT BL. 1X 6 AN BUIMY & AN B E 1, 225 5 2EH e 1 4
XL B, AR RN BLEGE P B R AR 55 K7 R 5 2 T AN B
AN o B 2-1 7S5 T R BRI A = BT BOR &R

B 2-1 (41 el SRAL B 2308 B 5 PRI AS o ——E — M5 SR A 22 e
AN EIEZR R A T AR SR . AEIX AN I RE RS B AR AT DU R R A, 22

6



BE RGMREARFE N

HAE IR R S 2R I R R DA — AN R F 3

1. EIERE

I BRI B Hp TR BRI E AR MO S5 (0 £ B ERAAR TR R, RIS I A
IR AL B 12 08 1) R ) s SORN 58 1 H b I8 4l

2. HURIEM

HOE LR BNVIIA I AR TG, i —SeyE S A, H PR
i, B R SR R, ORI R I, B IR 51 DGR TR 2
TE BUBa & A5 B IR .

3. HEEE

B A B B LA AR A 2 (B b3 o o O R T P A TR Bl o X SRR
KR BN TR RN . XN BT S5 175 BT 20, BB AEATHLE 1
o AESAIER. KB IERERE, DL T BB AE B A0 .

4.  BEIMER

FEIXA B, AT RARIR A [ R ROR B 2 B4 i 8 B i R R A
— P AR AT LR R 2R AR R B F S R, AT S BORTE R Y BB AT R
PREESR, DRI 7 2 40 Bk [l Bl v 4 B B o

5.  IEENEM

FH XA B, DA NBIR T MBS T — A E R A T
B Ja B A A, TR AR A A, KA A KD IR, B RS T DA
SEE S H bR X ANBY B DG H AR R A LS W A R
J8o AEXANMEEHG, i — MR A SRR S w] DM

6. LHRPE

HH, BRI AR T H 4R B R AE A BGOSR B AR, 3kA%
SR T B DS T P 5 SN E A VR B MR R, AN BEAT b= AR
RS , SRSl — AN AR R AT R 2R AR AR R,
X ANHY B B2 T AN A2 HE 2 B N\ SRR AH B A
2.1.4 BIEIZIRAV 75 5%

HARIZIE AT ) RIS R VAR 2, BT LU R R 2 7
TR HTTIE RAETTVE R Rkl T 755

=

o



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

