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Abstract

Abstract

Applying web mining in E-commerce can help a site to improve its service and structure in order to
meet the requirement of visitors. Web mining has been combined with E-commerce on this occasion. It is a
new branch of data mining and it focuses on the research in the Internet on how to find out all implicit
knowledge modes among all kinds of data including web logs, user register information, transaction
databases, web page etc, and on how to gain some predictive information.

This paper is organized as follows: First, we describes the data mining techniques in general, concepts,
method, techniques and algorithms. It interprets what’s data mining, why data mining, how to data mining
etc. Then, we introduce E-commerce system. After having known the above two, we introduce the data
preparation. Then we analyze mining detailed in two aspects, one is the association rule, and the other is the
sequential pattern.

Association rule mining is a form of data mining to discover previously unknown, interesting
relationships among the sets of items from large databases. To mining association rule, the primary problem
need to solve is the efficiency and scalability of the algorithm. Because in the E-commerce environment,
the dataset for mining usually is the large database or data warehouse consists of millions of records, how
to improve the efficiency and scalability of the algorithm, so as to efficiently descend the calculation
complexity and decrease the execution time then becomes the key probiem of mining association rule. In
this paper, we focus on this key problem.

In mining association rules, we considers of exploring transaction database. We first introduce famous
Apriori algorithm, then propose an efficient algorithm SLIG learning from relationship theory and “AND”
operations on recognizable vectors for overcoming the disadvantage of algorithm Apriori and its relative
algorithms. Algorithm SLIG scans the database only once, which improve the performance of the algorithm
enormously.

Then, we extend algorithm SLIG based on concept hierarchy to form algorithm MLIG and CLIG
respectively to mining large itemsets in multiple level and cross level.

Next, we respectively study on how to incremental update large itemsets according to new data added
to the databases or when the minimal support threshold changes, furthermore, we propose algorithm to
USLIG; and USLIG; to solve these two problems and interprets the algorithm processes in detail.

To some degree, sequential patterns are a kind of extension of association rules, however, on many
occasion, the effect of sequential pattern can’t be replaced with association rules.

So far the study on sequential patterns mainly focuses on transaction database, but the study on
sequential patterns in the web environment is relative less. After describing the web mining techniques in
general, concepts, method, techniques and association rule algorithms, we affirm the difficulty in mining
web access logs is as follows: one is the data preparation of original web access logs; another is how to
create an effective algorithm. To solve these two problems, in this paper, we study and synthesize the data
preparation technique, introduce how to get MFP. Then we extend SLIG to form FAPG to find frequent
user access paths.

Then, we do experiments with the algorithms by use of synthetic data, through the performance
evaluation and comparison with the classical algorithms, the experiment results show the algorithms are
very effective.

[ Key words]: Data Mining; E-commerce; Web Mining; Association Rule; Frequent Access Pattern
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S 0 244 [ AR ILAE PR 28 B AU by & A AT SR RS M s A28 X 4% 1) 25 ) (AR BILAE ol
S M BUERIE T b, RS AR BN 5
2. BAEEIE (Genetic Algorithms)

BB ER L R RS, AN A T (R A

(1) ZHH GEF. BIN—ANIEFEE () A IsRmANME, AR U510 KR
(2) A& CEAD . BIEREPNASFIAMA CGtfd 1R FE R TAC e, FERORT AR AR
(3) A5 (A, RIXFHLEAMAFLLIL B TAR 5 (048 1, sk 148 0O, JERLH MR 2.

BALSVE TR B AR REARMER X ST LGN, S PR, S B
JEESR P EAE CRY ) AA D o Bt Sk AR SR 43 LA 2 ) O T A% 1 W5 E .

3. WREEMHIE (Decision Trees)

YRR O R G R TP EAE R (FRIMEE F A A ST S SR B B
BT I — A5, AR %8 M B R U B2 325 AN o S 4R vh AR T
()RRG5 S AN ST AR o [R5 57 00t 2 o SR R SRR 77 15 Quiulan WF9E % 1D3 771,

SR 5 V2AE IRAT H B P24 7 S AT 5 T2 N AT, Business Object 23w 76°E 1) OLAP
77 BTN S SR R Business Miner,  Ferh R T FhRR S GINI (1 v sfeps 77 ik

TERHEAZ IR AN EN U I B N TR RE A A AR R 7 v SR RS SR ik, )
#EEE (Rule Induction). H#IIZH (Fuzzy Logic). 2 kKINAESE.

2.1.3. BRSO

To1R R R UMBAK e AT 55 . A RE_EnT LUK s 42308 (19 23 B 7728143 BA R YR G4
IBM (181507515 KIBESrT (Association Analysis); JE#I#E 207 (Sequential Patterns); 43257
#t (Classifiers); 4047 (Clustering).

1. REESHF (Association Analysis)
44 RS, SRIBR BT I H A2 oh T 4230 R B s TR AR AH B 2R o RIBR AT R I SC IR U

RIFNGE I A=B, B “AcAN A AR=B A A By R, Hrf A Gedl,...mp),

B; Ge{l, ...n}) REVE—Mnf, 52 HIEMESFE (Support) AIA[{F/E (Confidence) M,
Ban, AR AR S AR, — AR R T Re IR T 2 DGR

age (X, “20~29” ) \income (X, “20K~29K” ) = buys (X, “CD_player” )

[Support=2%, Confidence=60%]

Hop X A, AR . ZMNES, Bt A RA S8R ETH 2% (GCREEED rymiE
£ 20~29 %, FIA 20K~29K, Jf HAEIZA A CD Hl. XAER ML 5 CD #l
T BETEAT 60% (AT,
2. FHER S (Sequential Patterns)

Fe AR S A AN SRR 2 B ARABL, - JEH B2 1424 B0 2 TR IC 3R, (B 2 a0 A )
MEE fFE T A AT e (BRI R &R s PIRE il B il sk, FE R T LURILE 7
TERIEYIRES, 140 9 AN H LARTIE S35 PC )% AR AT REAE — > H I SISHT ) CPU 5 )7,
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PR BASHEBAR

3. K4 ¥r (Classifiers)

e RS dbsid (TAG), Frifbmideds AN FERERIZEN . 23280 i 5 584
BT MRl BIHARId 7 2l sk, RE R B IR LEARE il sk, FA H X Sl Sk (KR AIE
XA T DU W o, o — R e S s 2 Ry, gl — N EeE s s . A e
PLordmad s, SEbr Bl —Fiial. HuroaIRZ Mo Ko Ra 2N A, b iy Lk g g
PRI LR PE R AR | PR SRR AR | R A TR 0 ot 2 D 2 AT

ZE AT, A5 R A RS R RS SRR AR SR, PRI E B (FRid),
BRERANME=: BIF, Hl, 8x. X—dEERREMERERE R A dskbre h =2, 5Bk
X Sdsk, ARG 4 — I E B E Y WA -

AR R AT R R ISR ONAE 25000 SETGEL F, SRR AE 45 3 55 % 2 TH), fr A XYZ M
X BRI N7
4. ZEESHHr (Clustering)

L RONHEARR, BRSPERANE LS IR e 3%, ol 2 ULIE i S i i S8 3%
HHATATA 32 L H SR — e, SR d g s, IRk fid A
[ IR0 o T JIT A4 P X SO i i B SEAi T Hoe e BT 2R vl UR AR S,
DU T AH R i s A AT ReA AN IR (R4l 45

22. BIIZEHIGHANDE

22.1. HBUEZHEKSRE

R BN B s 42 4 R e A B Y (interactive) AT AR B4 1E &2 (1Y (iterative) . Fayyad,
Piatetsky-Shapiro, &Smyth £ “Knowledge Discovery and Data Mining Towards a Unifying Framework”
RS T B Z R, il 2.1 PR

B

Az

51
K e B W

&

e e )
IEAEIE

Hm 1isb

2.1 Kol fe
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222, BT ALK KGN

n Eprig, %ﬁﬂ%’ﬁ?@ﬁ‘ﬁ%bﬁzﬁ%ki BHE Hlassa>) . guitsE, H—4> DM RELA L 2 I
BRI LIS, T2 DB, I H E S RBIBRI SR, A R i RAE . Tkt
B HE T %Kﬁjﬁ ARIUESS Bﬁi:% PSR BUAE ] T . ARPELhAE, #E DM R

genl LRSI 73 =2k 4iky (i 2.2).

FHL P L

IR 7> B

Fe B  Ar

Yy
G/ R ENEE

K 2.2 DM &L= )24l

223, BIEZEEISE

1. ¥E#EL (Data Preparation)
AW B S AR S A, B R RN T AT

2. 24 (Mining)
S35 R T B B ) DU 24 7 o0 A e R A

3. *&i& (Presentation)

Bz R R A5 B DM T F P PR A8 ) 77 A S ks FH P, XIS T AR T AAG T -, BT
SR, DM 208 AR R A B AN, 1 o3 b —E N sl =A H NI B DL, 7541
WA HT - SR H X BPU SR HL X (A B 15 0, IXFE DM RESF A RIS . R AFEIRE A5
Mrah Rbk T T T HARELS P ok, e nT AP AR, At H S0 i R

4. VHH (Assess)
WA AT N GO A3 M 4 AN, AT UG AT PR = AN R, By 1.
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2.3. HEIZHEHNH

2.3.1.  EIEISYE N A W v R )
B2 P BT S N
1. THHENNA

BRAZIRE A TT Al 101 17 N PR o e AN I [ 465 S et A ) il ARG = A g s P iy L 22
XX EHARATIO . PR MG 8 SR AHERE, DU T SERs B oK AR, AL
PRI AR ORI, R CAT IS AR R I3 S 34T 1o SE AN R i (v, MARJZ IR
Ao EWERAE, PR B HRAE RAAR PR SR RN 2R R, DA I RR A A
XHERT s AT E AT PEAN LA« T [ R 5 U, RN I B RE 08 5) 1 B B, S e B4R
HE R R .

2. BRIZEE R AR I

R B A LA B AR KT T e GB AR CAEE WL, TB R E
CZe I, e R E AN DO R T IR e, o A SRR KR T e o DRI e 200 P 40k
SNPGRS, BR8N, IR R AR o AN KRB 2 il BN DR Sk 2 2
AR, RVECR I SR AT I R a2 T, HonTRRs2,  HR O 2 IR 2R PR K VA AN HAT S8
FE.-

2.3.2. N

Kt TG 0 55 Bk 2 A 7 R IR e T8 AP JE RO R . AT A B RE AE X EA K
RHE TR BT R IE. R ML R SR B E A B, B H T A A 2 A AR
PR EATIRIZ RO AC B, A AT R “ 07 XL

B P4 R i b PRI B A A (AT R S, ROk (AU R, I
WA TR IR, 9 AT IERf RS PEAE TR B

FEECH A28 A Y FH 8 P 7 25 s, MRS P U el s b SR O 6, R A ki [
RS MARK A B o A2 AT 75 F 77 55 0 il v 02 P BB A2 3 BoR e 2 0 T AP IIE N S ke
K FICBATEEN TR 55 R G TIRAN N T A
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RIEAIN 55 F P Vi B i 5

E=ZF BTEFS Web {21

B TH SRR IR AT Internet (1935 K, FE45 27 3l 1) e 55 s oH 1K) WWW St 1 RIERZ K
ARG N A E BB Z B S T G A R IF H H &5, Hili T Web S v
RIRP R, I S BRANGE H N HIAE Web (45 B33 . Web HEE /& id 5 H % Web
w5 A S, IR KRS R, XX BRI AR 3o A R S48 1 14
AN i) 3G, JF AT LU A 99 32 4 45 R A T A A A0 i i 24

BT WWW B RIS, T D4 Web 4k ) SGB R e T H M7 5okt 12
HHRAZ BRI 07 T A O0sT 7 7 55 Wl R A A R R+ 0 R R o AR TR0 2 ) e
Fi55 5 Web 23/ ERAS 41,

3.1 ik

311 HTREEAIME

HLF R 452 T L TR, ERRSEXGR IR B A S, e seBl 7485 e aidb.
AN Ak, RILT ML B gy POE R fE B B AR, X TE 1)
WK HESAE SRR MPAT A TE 2 AR A e o AR 48 AT (IR, 38 P9 28 R - I . AR
oy SCARACH DL S HATIEAR AT EDI CEF A4 BridbtAr kAT b, AT LAi 70 f 7R
SIHEMIER R, Wt v, BTFmseeilEHm N HES.

WAt 2 e TR SWE? BT B9 s 48k h Electronic Business, fi#K EB, A 144 Hmx
A Electronic Commerce, FI# 45 SR 45, 1058 W SEG DRI ANV 55 iaE . TPl
ML RIS MES, HATIREA s 1w X, FURTESCENY A 18 al EnbLR g5 i, 264
21 OECD &% 0] il 1 1 55 AT R HIALAY, B 38 5 SON 2 8 TR T AL T BON g
LG, BT AR EERIE BBR, WSeA ., AR R SR AL, 3 BRSNS TCP/IP
P B TR AR UE , 11 WEB 15 B A Hubn i, 34t 22 R HR . OECD (1 SURFI 5 IA T Internet
Fefih ERH TR R E, R AT . BATTAT DA HL R 45 AR A LA B AR FE AL 7 4506
B, EEAEAET U I3 ASHORI O AR e A e A 2R TR TR S H A AL B

3.1.2. HTREEIEMT

. RS R I 5 T R A A SR A DU B E AU T
TN BT A R

T RIS, ANATA S U BRG], 20 RE AR W RTE 7 X5 iad 2800
FORITE 555, WIEL MR ARAT BENS A R IAF BT ik ™ A B A%, [ AR Al 2
[ 55 o i Tl AR K s

BARYE: 7RSS REMS RV S AR B AR VR, RN RN A5 RAL BRAR B — A AT
Oy R RERR, XA RESR i A DA IR, o m] DA ey R Geia AT 1™ 1

Zaf: ER TS, ZeMRE AR REEAL I, &R M 2GR i 2w
GARRPTTRE, WIENLE AN B fRIEE. Bk Bm R OR RS, X1k
GRS iE ST B R KA

A RSESIA LR AR, B RS S AR A, AT, kR FE R
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=R R 95 Web f2HE

e, EHRFRISIEI, EREEOREMT. Boik . IR BORIRSS 2 AN B3 ) b
Y, AR TR 55 A A R e U ) o

313, HTFHRFMNIRAERE

AT THEHL 0GR A AR G BB, BieA hIb NSRS HE AR S SR
RIERM . BIEMEE N R Z R, REE RN ETT . RN Z
I, AEAE RO BB ) A PR B R A TR, A AL S IR BRI S, KRB AL 57 )
Hepr, HESNAGF AR AL T, IR A ERIERIM A 5. BUA. . SOl RER
JEART AR Z AR A 5, A S AP, SO BRI B, HEsh Tl
UL M HT AR B —— W 4 2 SR BT B o

BOBF R RN, MBATHEZNRIE, SEE . RO BT RREE K, HL T R 452 R R 5 1)
RSN EAE, L7 55 A= AR TF U DAAS o] BEAS 2 AR NI R R e o A U PR 55 R
HHE IDG HL 7R 45 9T Hhony 19991 4F 11 H Fiiil: 2003 44 BR o 17 45 20k 40K 12 £1) 28000 1235 7T .

VER—FI R 5515 NI AR, LT R 25K R — 3 SE TG AT ) iy o 1T L S ADHRE S G B H 7 45 AR
RS AR B AT AR R . BURERAE . V2RI DL B SOl & ok ok
g, PR 40 N R EIE AN BAt

32. MTREIZESM

TR AR, MEGE R SEAR R R I 2] Internet A FAE 5, RIS EAE T 4 B e R0
R MK R BE, W R RIS a AR I, AT 19 5 EE R 2 i S AN, AN AT =
AR R A 2 [RIUE, PR R A PR T T R BT BE L IR AT, A
PARIUETE HL 775 45 AR I 55 4 )

B Web FARIIARE, HISHL R4 W Kl 27, g — A7 R 55 Ml A A, 1A
(P W] L8 PR L T 45 Xl A i . AR R R I 5 1 7, S8 N RE A SR AR 1 2 R
o BT % AT R ES AT DA Web Log TR, 845 KEWURGANR P IE— M EE . IR
WA AT A T g WA IXAHLE, AIXEE “TER 7 BB P15 B K KA REE 1)
AU E IR TSR R R A AT DT I D i)

L7 7 55 M0 25 11 55 G LU AR G (0l 25 56 4 S i g, IR IR 2 051, P — AN e % 7
— AT S5 Pk A B SE e TR, U s LN SR T o S S AR R IR FH R AR
5 % RS ST — AN A T RE B S 1% 7 RIS AT B R 52 P BRI #5 o i ] i
L7 1 25 X R R AT BT T IRIIAEER AL 5y, AR I S (Log Files) FIEdER,
DO IXECE IR AT AT FIAZ 48, A TRE& T IS ar . SR, HRE —mithal), Wit
WA AR P BER T ZE RN, BEm R NI E Ay, JL AR RASEMT . IR AU A A
IR T RIS M I AR A R 2 18 AR SE P A AF b g, S LU K SE 4 X T3 TR

321 HTREEBEISNHES
1. A5 EE A I H 8] ) 2eEk

FERE LTI 55 Web 225 Bdia et BATTRT LUAEL “DESC T AT i IR [N I S B 7 i R n]
REMEAS 81%”, JXFEAAB I AT LU AT Bh 2 HE W st 1 it PRI 271 7 3 DUR G 1 A R AR 555
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