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Table 1 The log format
F1 HPAWEEAERBD

Fiald®™ Trescription®

Date Diate, time, and timezone of request®
Client IP Remote host [P and/or DNS entry®
User name Remste log name of the uger®

Byles Bytes transferred (sent and received }®
Server Seever name, 1P address and port®
Request URI query and stem®

Stetus http status code returned to the clent®

(DI @R, QR B B B8], BT 1S, @0 P TP ik ek DNS AN .OF MMM 4, DIRAT VR,
DI &4 8, 1P #uat 7055 05 @URL R, LR R4 L (@658 1 & P & RS,

(O AW ILANERNZEREFLECENE 1 FrmHaEs). L& 2

Table 2 The purchasing transacticn

R2 BMrXRFH

Field™ Description®
‘T'ransactionIl? Transaction identification®™
Commodities The commodities that the user purcheses in the transaction®

OH, R . OFESFING. OARREPFRNES R HAFuEnmiE.
(3) Web MEMEHRER(ENE | FFRLH Web SFMREEHD).
32 HHEENMTHEE
HERGERR AL ER—BMEATMP N FRI A EAERARFESRE BRI VER
wiAE& -0 (e L, 035 AP0 1P bk 0 ip P BIFRIARF £ wid UK B URL o it
Loarl VA B A7 BUUT 1) 1R 665F ] 4. gime. VT 00 48 95 B L A
t pyraidy (L8 ard 1) fime) . o U url B timed )
where, for 1<5eSm JHE L, Hlip=ip,s . wid=uid,, l}. time—l}_\. time<C.
RE.CR—ITEEMNBEE. A Log #f74E, TRIPDITFOBEEN.
(1) X H LT HAL .
@ HEgE—THRERIP WS AE. WE Log PRAF-—THEFHHECRE.
) M E TV REMHEIERE BB CHETTE, BBE T UBEHEME W 6T ®
E. X, §—-MFEESE-RKIGECRERALT — 0 i6E 4.
(1) B oo ik at | H QBT A DTN 3B & B 30 47347 4 4 pY el
MEEHEETUENMARSE. (D FrURNEEE To: (D APXBESE THOTUM
THEFE R EEBW). A 3 T M T, 381 7 8 0 &AW SEAT R A1 H 5 T 3 7T 89 B8 72 U7 R) 48
B ELEW Ta 345K AEE MBI RDRT LSS, LE 3.
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Table 3 The access and purchasing transactiva
#3 BREAEES
Fielg® Description®
Transaction[D

Transaciion Tdentification®
Commodities

AceessPath

The Commedities that the user purchases in the transaction®
The user went through the web path for buying the goods®

D DME.OEEFEF CERNAFAESF P AP FU TS %,
DEBBFFT PR T MY & ST 0B

TE Tar FHHE TN E #0000 1 220 (2R

count (q,—>q;)
corent (g;)

H count (g ~q ) MATEHFE Tar = g, Mg, HEE®R. B M g: —# H q; M58 28 %5 M 4L
countig) X Tat B &H q (45558
ERE g TEHRWLENRE WER NBER ST WE o Ry

count(a f\g)
Plolq)~ countig)

Plg—~q, 1= } 43

s (5}

H count(o Ag) KT Tar PEIME I o F g B FE T coune (g FRTE Tar A g B
FHNEC TR B RIB N S IMNEWA Ta HE S .

XEREOE M BEAE  TOBEE NSRRI ERATHEOFIR, X
AR E B EAT.
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;ﬁg‘ﬁ%iﬂl ’CL }Iﬁ Gls- .. scs ﬁﬁ Gg):

Table 4 The purchased probability of each commodity in each node
Fd4 EEITTHANERBLBNEEE

G- (& {3 G,y [ e G 0y
N 4/10 1/30 6730 5435 2430 10730 1/30 1/3¢
Nn 4/11 1/11 311 1/11 0 2/11 0
N2 Q 4] 39 4/9 ] 2/9 2
Ny ¢ o Y ] 0.2 0.6 01
Ny, 478 1/6 i 0 0 1/6 o
Ny ] 0 6/7 17 0 0 0
Ny 0 0 2/6 1/6 /8 0
N 0 1] ] ¢ { Q .5
N, 0.8 0.2 0 0 o ¢ 0 0
Ng 0 4} 617 1/7 4] [ ¢ 0
Ny s 0 0 0.4 0.2 C.4 g 0
Ny 0 0 0 0 o 1 i’ c
Nus 0 4 o ¢ 0 0 0.5 0.5

MBFHMM AHE - SHEEE TN N BIC, WBEE.
(1) Palhl(N” ysz ;J\fga 3N4j 9C5>}}’\ }V]P«%ﬂ J\rza !IV.-‘,R 91\{43@] (;s E‘I?gﬁmﬁ/’?

© HIEERES AT hip:/ www. jos. org. cn



604 Journal of Software HAFM  2001,12(4)

PN, =N ) X PN~ N X PN NG X P(N=C)=1/3X0.5X0. 75X 0. 1=0. 05.
(2) PathZ(N s Ny s Ny s Ny s Ced A NI Ny Ny NGB C, INEBRESR
PN =Ny X P (NN ) X P(Nyg—>Ny ) =P (N, —~C)=1/3x0.5X0, 25X 1=0.125/3.
B 3 B 3 #F Pathl R4, m R HMM, 5 2, .
(1) Pathl1(Ny Ny Ny, Ny )COM N 25T Ny Ny, NGB Cy . e la g 8 — IR S B4
WG MBER
(PN Ny ) AP (G | Npd Y X (P (N> Ny X
PG| Ny X (P(N3j3=N )X PUG NG K (PN C) X PG | C)) =
(1/3>0.6) X (0. 5X3/6) X (0. 750, 42 X (0, 4 1) =19. DOG.
(2) Path2(N Ny, Ny N OO M N Bt Ny Ny NGB R E B E — I RE SR EK
B3 G R,
(PUN, =Ny ) X PG Nyg) ) X AP (N Ny ) W PG Ny ) X
(PN N X PG Ny X (PN, —C )X PG| Cd=
(/30,6 (0. 50X 3/6) X (0,25 1) % (1 x1>)=0.0125.
Bl A EEF Pahz B, AU N EBHAMAS AREHEH S HIZH HNE . Pathl |
Path? HEREER . HAREERFHEMN P L4t Pathl X G. B 5 M X Path? &, W B 7%
HueHn EReAR.
B BN R EL, RIIT LB GG GG (G GO AR E. G—~G A —%#
R N B C B3R G WEEERE &K BIE Viterbi Bk of LR M 529 B R K85 W
3 &R &S,

Table 5 The 3 paths that have maximal purchased probability from Ny, to C; for G,
£ NEHOHBEIGC WEASAMEEEN I &BE

The path from Ny to ¢, The probability that &; is purchased®

Path (N1, Nza: Ny L) (1/370.3: 1330, 53X 1% 1)=0. 08
Path (Nq, Nyg. Ny Ny, . Cg) (1/3X0.3¥0. 25X 1)) (0. 68X 0. 531 % 1)=0.0125
Path (N1, Nz50 N3z Ng3,Cp) (L/32 6. 5X0, 75X 0.4) X (0. 5X0.5X0.4X1)=0.006

NGB C; BB G E Ce iR F.

Mo, B ABEESE T LM GG, A E XL BE2 ) i dE TE L.
4.2 SEHARTARNER

BRGNS P AR T AN A THENEOSRESERTEE M ENRA

(D AN TETGE EFEIAMRENAETRTEFTR NBEWEER P(G|ND (K
B A BE A R B A AR T AR B R SRR M LB AR TR S B NV, A R

2y A N, ST B AN AT AP AEEBE A EREME P(CIN)GE
WSt R IR AER Y AN LEE) N R BIERNAS AR AR N TR L.

BRI AR AR N AR AR G BB AR e %
AMEG AR G, %2 Mk 23 1 rk sy ocE, o AR ATE 2 6 HMM B #7384,
HMRUE AW SHEE R RBZ RS, DB 2R . BAYDRAE TN AERH, B 2R/F
el Eo R S

BE--T2ATHNAER? REFR - T8R4, BIBEFE NoHARA G #d,N,
TR G i N FTRBA G BE AN G B{UKT Gy BB WK N & N fl Ny ¥
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RYZECH-THEBAG &, FRSA W T 8. Y3 SmENFARRBENN, MR
a2 BT B4 B R A S PR B B AT B (E R X U R A M X PR L e B B
MR LR B, M2 B — R BT % R R B TR, B A T B R
ERRAHETLRERIN@E.

BN B R BN R RER. ELREA TR, Rk FEA N, W L0E
BBEERGHEAEN AL RERINEE Nt A G Na A G5 Ny A Gysa oo B8
RGBT 2 MW RETI R MBE RSN R — R KRR, T8 2, R ) 8 77
S TH : AEAKITE
4.3 RRARXTENXR

Proxy {EE —THBAMTRAH MR, RITUST SBPdE S S0HETR
(R TR R Ea51E B EOMES N8 Weh HESH. ETHEAEAE. B E# MPI &5
BAR—TRENEXTEFFWNANEL A TEREAFEF IR TR MP3 &K (A Y F
MW &) B RN A LB Proxy (RER 4 23 8 — 1 MP3 & & 35847 Wi Fs, D78
FIRITEREM2BEE. B 7 & BRHEC AN, 4+ MP s amiimle . a7
HMM LA 124, 07 6.

Table 6 The minmg result of three MP3 music sites

F6 MITMPIERBEAERSHR

The number The number  The total number  The pumber

SSZ? t‘f:;m of the aécesi of-the large of the pa.th.e to of [he.\ s?liziia:?a;};:i?c T:pizz::ij
*raasactions® iterns® the large items™ levels®

Sitel FTP 3124 10 14 4 Same®

Site2 HTTDP 1027 12 31 4 There are 3 large items that are put in

irrationel way; HMM hasn®: 1he problem
(15 50% of the tofal paths ). @
Site3 HTTP 1311 13 57 5 There are ¢ |arge items that are put in
latiousl way; HMM hasn™t the problem
(7 is BCY of the total paths), 8

D OB, QT EF MDA RS G XTI SMER .G H.D 55 2 #E RS
FORE LA G — B @R R L A 3 A TR TR A MM b R SR RS
509 OB B A FHE P RIURA T R A T, HMM 558 7 L S8 G 4 B FRR0 60%),

FTREREH, MR- ERTENAERT L REEMRER Web AEEHERRE, R
BB SRREA NEES BRI 29 5 ER TARKRBEN. 20 Web 35 5 H &N
fa &

§ St RRRRIIE

AT/ Jr & A K L& Web i [ {5 B 4 il (Web usage mining) & € — f # #
(recommendation) 5% EIREREM PV ES EE B TES AWl Web 58 1, BEFH
WULHTRE A 2 A 00T F A 2R, Lk AT R F A W A i E. RAITH 2O HMM 3)
AR FENARANGEBZSH2P BRT UMM (i S, ST R THERTELTF
WHMEREEEANEE, M AR TERT LB 2T Web B MBS L. ERITINY
EP BVREARERRAESH WEMEME RN RE LR TEFE.

ROV S TAEER (R Web RIEEZET WS FE. T B G R FW (prediction) 7
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Adaptive Onlinc Retail Web Site Based on Hidden Markov Model
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Abstract . There is a problem in online retail: the conflict hetween the different interests of all customers tu
different commedities and the commodity classification struciure of Web site. This problemn will make most cus-
fomers access overabundant Web pages. To solve the problem, the Web page data, server data, and marketing da-
ta are mined o build a hidden Markov model. The authors use assnciation rule discovery to get the large item set.
Viterbi algorithm is used 1o find some paths that come from the root Web page to the Web page that the center of
the large item set is in. This large item set is marked in the nodes that are in the paths. Through these steps. one
ean raleilate all item seta and mark them in these paths. The lzrge item sets will compete in the nodes for rhe Tim-
ited space. Through this method the Web site will adjust itself to reduce the 1otal access time of all users. This
method can also be used mn analysis of paths, advertisements. and reconstructing the Web site.

Key words: 'Web mining; hidden Markov model s association rule; self-adaptation
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