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Abstract:

search engine log, and individual user interests with every webpage are described through the concepts of common ontology . Then,

A novel user interest mining method is proposed. Firstly, the items of visiting behaviors are retrieved from user’s

a method for computing the score of interest is proposed. According to the scores,a user’s interest list can be judged as different in-
terest patterns, which can be used to find the user’ s short term interests. After that,a user’s interest model is built with concept col-
lection extracted from ontology . At last, based on incremental accumulation of short term interests, long term interest collection can
be calculated. The whole procedure avoids the problem of using similarity computation and document clustering to merge concepts in

existing interest mining methods. This paper explores a new way of thinking. And as the experiment shows, the proposed method

provides a more concrete description of user interest model and obtains an optimized concepts merging result.
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A — 8 JRHE . N T 5 R ) 2R I B S A R
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2.1 EAREE

EX1 RAPXBEF RSB MITHE
XFRE RS AL HE AR IE N item( ey, cpy oty ), 2 D52 ) B
;7 ¢ S o), 0n, e, R H T A,

EX2 HBRIMTUSERE AL % R
WS ¢ R BT_E A= B kRS e QA0 -

0= 2 a (1)
Hrp g, FR B P AERN ¢ BT E B4 Bk NV
FZ 5T TR e ¢ B 3R R A
SR ¢ B P GLIS TR, T e R IR RIS BE Dy ) — ¢,
EX 3 AXBRFERE MBS o MR
[F] , L ] 25 82 55 A 1 R 45 B s ] %) A AN 38 oy
T,ATF . T(c)=t,—t,+m*Q (2)
EX 4 XBES XEME o 91557, %5
SLIF[R] X1 9 T 7 e YR XoF 1 R A e 14— 35
BORFIH 2R S(e) , A WF
S(c):A'T(c)+)u'F(c)+p‘P(c) (3)
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& Hpox I R O AN B BB A e o ST RIER
EXS BHBEHXE X TEBME . & S
()= VARG Vo< S(e) < Vi, 2 55 2%
o, Vo Fl VR T2GEE 5 S MIRIE, SR 3RS
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2.2 XBESWITE
(1)ZREUKBIREF
i FinliE s SO, T ] A AR TR T R 2
BUORATRIY b7 WA, T B F 17 3m) SCIF B 25 B o Gk
BUARSCRSR I A A BOE B 2 RS S BRSOk
FIE A L b AT A
RBOGHR T 15575 Capture _ Item(Page p) Z5 b 7]
5 ET A A BT p, A R = Wy, w,, 0,
w,) ot w; P38 Bl AR 0 L 254 1 3 Con-
text 1) SCTHIZ , ARAS X5 B (1) AL HE 2, A 46 25 2 NP Fi
b2 SRR AE 24 BRI 25 T S K AT 5 AR O E A A

%% Ttem{ -} .

&k 1 Capure_Item

Input: Page p;  Ontology O;

Output: Concept _ Set Item;

1 Context<—Extract( p )5 //FR BN T IE ST

2 W~Analyze(p);/ /23 B 01 [ 5

3 for i<=0 to W.size -1

4 c<Disambiguate( w; , Context, O ) ; //F T4 Bk (3RS _F O HE &

5 for j<=0 to Item. size — 1

6 if ¢ = = ltem; then break;

7 end if

8 end for

9 if j= = ltem. size then Put ¢ to ltem;
10 end if

11 end for
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12 return ltem;

(2)IT &

MH & \qj%EEY%FHFE‘JiﬁI‘ﬂﬁﬂW?W B =B -
B, , %] Wi 240 5T 7 51 Ttem = Ttem, -+ Ttem,, . 2% 4% JiL 1
Trem; B85 BB (epp s ey ooy ) s L 1, 75
Ttem A2 EFF C = cpyeptcpea e ey W
1. AEAH R Y o 1 R — 28R S~ J8 A, S AT
TEF A 2 BRAL E AR AT, B 7, BT AN [ 2

ﬂ‘%: @ﬁ%ﬁﬁ#”%ﬁgigg A9 12 72 Rate _ Interest: %
ARIGE p et ARBUE TP F item{ -+~ |3 73 item, , B
ﬁmAﬂ%uwﬂfy%LﬁmﬁﬂCﬁ%ﬁﬁ%ﬁ
oy ItHIWTsR s . ¢ MBI PS¢ T EAH IR T R TE
C X R —TE R .

&% 2 Rate_ Interest
Input: every Page p; in the log;
Output: T(¢) and S(c¢) of every concept c, List C’;
for j<=0 to p.length—1
item;<—Capture _ Item(p;) 5
for k<=0 to item;. length — 1

cp<item;. gelItem( k)

1

2

3

4

5 Copy ¢ into List C5
6 end for

7 end for

8 for every concept C, in List C

9 find all concepts ¢ = = C,;

10 Q<Zqu3//Zq, ] C, RFRE ) T 455 B e i) A
11 T(Cx)“(l[—l,.+m'());

12 S(CH<AT(C) +puF(C,)+p-P(C,);
13 Put C, into C’ without any repeater;

14 end for

15 if S(C,) > =V, then flag= STRONG;

16 else if V;> S(C,) > = V, then flag= WEAK;

17  else flag= NONE;

18 end if
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< Vit ARETE C FRIDLE GRS . TE cover( ) TEREIN , HE
& W BLEMBLR . BRE y = H(L) FRBEE F 51
L AR AL CAS T BV s [R] A% A2 Ak ) [l s i 390 0% 55 2% R 11
ANEIC TR R 555 % R 9 R 8 B ) 3 R, il A 8 Y A K
H(L)WEHR =R ZHR G , 1B S, i 3(a) Fi .
WAL [ B %) 2 RS U 2, TH BRI 2R, BT %
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1, B ANFEE AT =, 0 L 7 B . L RE O
EIGHIW, i 3(a)BE . B U=1{clcEC* and c.
L=L"}, R L, < L B4 TR A A U .

20.0 DI
]
ﬁ 10.0
-3
0.0 a
W& HIALE
(a)
MI

RERIFFINLE
®)
B3 XA 3240 B

(4) TR AR BOA o %
FATBERL , 5035 AL A 2 LA B %

(5) 8% Find_Set 7ESREOGERE AR U Tk
Find _ Set H, & AR & par, Fil A K TCHE & JC R 1940
BIPA) € 4G BaRArAr 40 o 2% i R0 R 1
pat = SI,W U= 1{clSCe) > = Vi HU0 2 25 par = MIL, N
U=1{clS(e)> = Vlf;ﬂ])rlu3 %pat:DI,mJJ U=lclcin
C* and c. L,> =L | ;i 4 = pat = NI, ] 7 = NONE.
PRI 15 Find _ Set BARLIAR . € x 55 2480751

, Vi lH]

%3 Find_ Set

Input: List C’, C * ;Pattern pat;

Output: Concept _ Set U;

1 switch(pat)

2 caseSI: U=1{clS(¢)>=V,and ¢ in C’};
3 OaseMI:U={c|S(C)>=VlandcinC'\l;
4 case DI: L = check_DI(C’);

5 U={cleinC* ande.L,>=L"1};

6 case NI: U = none;

7 end switch

8

return U;
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FEINGERAR & SRR BN S U R T8 AR RS A
MBS U thon R Z MR ORI T AL
KRB U* =y Uuy Uu,, UxBF U, HETF
AR SE A R 2 A T4 BN IF B — A 2% 0 [17]
05 I 14 S SR I — 4 i A A A B

U TAFICE ¢, 5 e, BITERKPEAFTELL T AL —
KZ PR HAFAEAE T SRR ICHE close_to( e, ¢,).
(De, He, AABEESEHE ETAHXER;(2) e, Fe,
AALE EHE EAEE (B) e, 5 o) FATEILIR BT A
(@) e, 5o, AR CEHRMKE.

B—Ritr U InER B HA close_to KRMILRIF
AJAl— T4 BT 1Y close  to ¢ 22 3 E 1 R b vk S 1)
B [ S A VA e T 3 Sl N VA e N W X eab ) AN
MR FAE, AR Ux =uyUuy - Uu, . 4N
faj HLAE ).

u‘ {basketball,website, Twitter,

social_network,community,
search_engine,country,NBA,
election,democracy}

community,search_engine}
u,={politics*,country,election,democracy,policy*
u,={basketbal,NBA}

U*

u,={web*,website, Twitter,social_network, }‘

Ontology basketball

web* NBA politics*
. . country
searcg “u ebsite f]‘e’}cmlfk election

engine olicy*

... Twitter Community democracy

B4 REAEH BRI NBEH T

TR, UY R T U+ . [ close_to XX R T
W R RHIEA T F— T8, L U & FEEK
B Ry s XTI Ik AR AR OG- A A TR &R 1 Oy =K, 5
[ LAEERRE A (U SCiik[ 10 ) XA bR ZE HE AT SR 2K A
IER AR, T B A DS BR AR AR LB TR VR 2
N3 S A

4 KPMBEAHKESRT

FHPHR I R iy Bsf (1) 325 B2 K, 5t 21 A2 %, KW
FHER H EME DL e Ak P OB J A R AE K 2%
LEWTFHIT. AP KEXEBES U, MG 2w
BB PRI IG B AR e YT B E S U S
CUIZRAE WA ISR G U, 1 & B A o
255 Uy, BT e Uy h TR B0 YaTeH e U,
L TR N T — I B4 B K 35 2%

4.1 ZAMM

U5 U, &MFFCsRoc R &2 R Bk v, X
STIFENE LGS IETELT =0

M1 U5 U PEEMRICE, W% TR I
R FHEEIF ZTTREMIHEON 1.

M2 T U5U PERMETTENES . A U
HRIGER S U P ICEFTE close_ to & F, N H iy
FEFEEETE U AR R AT A BE S, 7E close_to KR
T AT RITEUEI 1, U 5 U FENTTER
[B] O] REAFAE— X 2 8 2 X — ) close_ to AR, MAF ) K&
M FHE 2T AIE.

M3 TCAHFIT R close_to K RMFHEAL,
RS R A R A
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CAMEMXERZ 5T 5.

X SIS N ABE 5 e v ) AR S B 0 A T A 7 T g
PEROR , B IUE 0 98 85, 50 LA 1) S AP AR AR A7 AR
BB IRBCLIRIEAR , B 2T MG 4 1 ARITAR 2%
R . O B AE AR T AR, AT X — B 28 115 20 AT
DA R85 B 25 B 5 AN 110G T 1) 0 ME A8 28 I O B8ORS 1
K SRR IS IR AT A

5 XBELERST

5.1 SKIGHESE

SEEO6 R FH R ML A 2R 5 5 A TE R 1 R
R H BRI, 95 83566 45 H ARiC®, LA < P
id ;i) B 8], title, URL > A9 T8 2047 . AR SCHf 25 0L
Tk Tl O A G OE SCN A R R T, DA H
50 ANIA] id FH B 64273 20T F T SCAR K R B AT R
(AT AR RSx4 . 40 A FH P ) 48263 Z5ic sAE Rl
SR 10 NN 13216 A5iC sRAVE IR . L4 5L
ARFREBARAE N S H A, R T BLA 7 ik I 4E 5L
TR PR B AR AR 120 o 4% H R4 56 R 0 R A
ENNS L SO S o

FA P B ER DL — J R PF . A H T, T
{5 BRI IR L Tmin S A5 RV ), 457 B4 R 1A] o 2 %) 1) 00
WA 45 SR s ), AS ELF ST M
5.2 SHETe

4.2

B/ IME IR mg, 45 B I 0] Z F g, < mg B
IOV G ST, TS B RIS AR avg - om
=3min. £ ¢ A A RERCN 55248, N E LT F(e) >3:
ARG AL T PTIRAE cover(¢) = D, HEEBINA —IK
PLbidsg. B IR Fo = 4,0 mg = 12min. 7223
K)o, 2RI ETL ¢ — o, (KSR (EAE—JRE
BN, ¢ — o, (B KT W 545 B Bf (8] 2 i Q = Sig,, Bl
FIWH 22 . L TEY RASEL m HEATIEIE . 3% 1 BEPLYZE
T AT OGN ¢ — o, (HFNQ BY L. R 1 Al I,
FHF X Search _ engine A G 01 1 s I EL F(e) %,
Q EWE K L 1, — 1, (A1 Basketball 55 7E 4 X %4
fH_EAHZER K, RE SN IR E Ty i 2%

LA min AL, T()ERFZERT F(e). F(e)TE
BUE g2 RN ARG Q EARXT N, PR =%
B2 510 ¢ - o, A1 A . R A8 TF 248 %0 45 (6 A
2%, m i

m(Q+F(e) avg_m) ~, -1, (4)
m(Q+ F(e)ravg_m) <t,-1, (5)

o 75 3R IR WA g B A (], AT i S 500G
M7, <" RARMUET 5 —t, WESHAL, F(c)- avg _
m A G5 — . 3 (4) B iz, 20 (3) 48 S 80
LS S I ZRAE TR BE AL 100 > %8R A0 2
X R A () (E - AEASTR] m AT A% e . H L
LA -1, LT S5KFEHEAWHLE R Q+ F(e)-
avg - m. FHAWK m-(Q+ F(c) avg_ m)TE m £5 HAHE
TR, Kb m =85 45 1, — o, i, BUAT X
(4) W S M R BE X e e L. S0 6, 24 mo > 85 I,
AN (5) 9 X R B B3 2, A 2R SEER R 12
LR A BT 1000 N HE S, X 45 4 45 SRR I e

(DBH m BRI m = 82.
R1 WA SHERLE (B min)

CONCEPT Q t—t, F(e) CONCEPT Q t—t, F(e) CONCEPT Q t—t, F(c)
Network 53 7827 11 Basketball 23 6530 6 Computer _ science 25 5466 7
Athletic 32 1764 10 Scheme 35 6045 15 Person 16 4726 5

Search _ engine 34 2451 12 Operating _ system 19 3128 6 Company 23 3002 9
propotion m

E5 #HemfE
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TE ) H, HEWE N 514 P(e) 20, AN
¢ —E TR, o [ HTF RS PR N SR 2 1
SRR, 5 A TR ML o= VT A T(e) + o+ F
Ce)PBar, o S8 Br 28 56 mT AT, a5 BN 28R 1) ) W 52
MR A, F () B HA —E 520 J7 , AR N ) K il
FELER AR, FFAE PSRRI, I LT LA T () b
S =1L, BRI R T(e) ~p F(e) XTHFE 1
Bt , 2 WaT AR Al = 100,

X TCOER RIS BN, T(e) 5 F(e)
B A TR A P4ERAR AT i hy iR %R, E b i v, BT R
UERRSSER A HER oo AEI X S B S WL T(e)
EARMRIRE S Q (EAEABARMR, SR AL F (o) N H
AR, S(e) ~ p F(e), T HE V) RFEH. 58
RGBS T(e) BN QBR(T(e)=Q)H F(e)th
SRS, o LA W] 852 e LRy . R I mT BB U Oy 55 2%
BRI A7 0 (ELRZ M AR L DI (1 A v
B PufEN 1 WEES . 13k 2.

% 2 M 5(7]‘ P[)[E"J%ﬁur‘ﬂ

n Py 7 Py “ Py,

40 57.3% 90 61.2% 110 51.4%
60 59.1% 100 61.8% 120 60.3%
80 60. 6% 105 62.1% 140 60.4%

1561
%3
(a)1RYE P JBRE V) (b)1RHE P, BHZE V,

Vo Prae Riee Vi by R,
1100 84.7% 82.9% 4100 56.4% 83.8%
1200 84.7% 85.3% 4200 60.6% 83.3%
1300 81.5% 86.2% 4300 66.0% 81.7%
1400 80.9% 86.2% 4400 72.5% 81.7%
1500 78.7% 87.1% 4500 77.4% 80.5%
1600 78.4% 87.6% 4600 77.4% 79.9%
1700 78.2% 87.6% 4700 80.2% 75.4%
1800 77.6% 87.6% 4800 82.1% 71.3%
1900 76.8% 87.8% 4900 82.1% 68. 8%

2 2 A WWAYTE 0= 105 40 Podie . 24 o /N,
F AR T {EARE /NI 55 24 B A5 5 KAIK, TCIE$2 3G 2
TRRHT, F AR A S H T (A BAR Y 55 2480 215 55 43 1 A%
h5E R, T B Py R R 6 2 IR AR LR A 4 B
THE R BEHLARIT) 250 A RO Z S50 1, R
A 55 W TUSOELPE 43, S8 A = 1, 0 = 105, m = 82.

)38V, 5V,

L5011 ,62% W9 FH P [A] I A7 7E 224 2408, H AP A
FI4ERERE. E 6 T REEAS o 2 B X 4y, B A
AROUAF A & ML B 5 SC 00 WU 25 & 2 A& 1557
FEAR I, B AN BRE, 25 RAEBE WERIEH AT : (a) Vy
FHFHEBRAE X488 , K I LR D480 A R Py A 156
R fEZ% 3K 3(a) . FHE V, (HI K, 2R 48R
G BE Y | R AN TR 7, TR ERE 5 20 S5 AHG 1) 55 2% i8R At
SRR i Py, BEAR, BURT £ 1E A 5 [ 5,
WAE Vo =1200;(b) Vy FIFHEIGE 248, R 0L BUE K P8
SRR ER PORTA R R OBE. WK 3(h) . BEH V,
FI3E I, P, WSR3 K, ) B A 2 B 45 0 5 11K 11 568 2%
B, NIRRT Rt 32 3(0) AT, H V, = 4500 %8 &
i

i b R AINGSE N :m=82,m; =12, Fy =
4,4 =1, =105, p =4500, V, = 1200, V, =4500.

5.3 ZWERSM

M A H S AR AR 2, ZHUBON 2R M. LR
TEIBCHE MR F) MIASS S50 P AR 4R SR S 191 (&) 7
FH—FRN LR, B m =82, my=12,Fy=4,A=1,p =
105, p = 4500, V, = 1200, V; = 4500. U * Hii A * 51
SR close_ to R ANTA TS . AR MG 5 java
TET P MR 50 0 2 LRI, 24 R AR B 03 28488 D ik i, —
B0 LBl 32 RIUAH O BE AR, o AT AN [N 28591 (ELA A7)
i 1 web _ service .computer _ science SEME A B OCRR, —
FHHAE X5, A5 2 FHOC ) java S 1 ) 51 2%
R S A AR A P S2bRii ok . B 8 iz 24
H B RIADGER S I G i P s U, FE AR U
R R, RS PR A R AR BN ap = 3.3, RIKER o
=4 MICRWGETE U, P A5 S S H B R

P19 Ay 2 VRN 36 J5 75 1 DI R  HUA U +
JIr & BB PR . EoHR basketball | java 55 S5 AR TR A I
B U," F B movie 5 U * 111 cinema, movie _
ticket 5 ticket _ price YITEAE close_to B &R, TTEES S
Ft, movie Al movie _ ticket I EIEIN. 7E U, 7. K E EAK
HEZ40 Yahoo ., Oracle ¢ W 25 3 28 & PE W) music J7 10 2%
BFBR 5 70 SOGB40 movie J7 T = JE AR}
ZIWCARRITHECE = DR B BN 1 TP . 7E
BUA T, T RO T W 5 OB ER B 0 2, M4 1 1
B IHE S politics SRR .

Concept Score
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6,000 -
g 5,000 -
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U={basketball,Olympics,sports_strategy,Apache_software foundation,Java,linux,server,
MySQL,website, Twitter,Facebook,Iphone,mobile-phone,social-network,user,community,Ipad,
google,company,browser,game,web_page,Obama,politics,search_engine,election,country,
economics,NBA three-point,corporation,program,government,democracy }

U*={{basketball,three-point,basketball_terminology* ,ballgame* NBA,
basketball_leagues*,game,sports_strategy,sport*,Olympics},
{Apache_software_foundation,program,Java,program_language,linux,operating_system*,

software_platform* server,web_service*,MySQL,database* ,website, WW W * Twitter,Facebook,
social_network,community,network*,computer_science*,web_page,google,company,search_engine,
web_browser,corporation,Apple_company*,Iphone,lpad,smartphone*,cobile_operating_system*},
{Obama,election,politics,country,USA* ,economics,democracy } }

B7 EXEEaRs

U, '={{basketball(7),ballgame(9),NBA(5),basketball_leagues(6),game(10),sports_strategy(4),sport(10),
Olympics(1),small_forward(2),basketball_position(3),three-point(1),Air_Jordan(1),rebound(1),
basketball_team(4),basketball_player(3),basketball_terminology(3),FIBA(1),shooting_guard(1),
sport_shoes(1),FIFA(1),football(2),football_leagues(1),football_positon(1)...},
{Apache_software_foundation(2),program(7),Java(6),program_language(7),linux(3),operating_system(7),
Python(2),software_platform(9),server(4),web_service(5),MySQL(2),database(5),website(6), WWW(6),
Twitter(1),Facebook(2),Yahoo(1),social_network(5),community(4),network(7),computer_science(11),
web_page(3),google(2),search_engine(6),web_browser(1),corporation(3),Apple_company(5),Iphone(1),
Ipad(2),smartphone(1),mobile_operating_system(2),Object-oriented(6),hadoop(1),0pen_source(2),mahout(2),
data_structure(1),program_tool(2),0Oracle(1),Web_application_frameworks(7),vim(1),recommend_system(1),
machine_learning(1),Internet_search_algorithms(1),algorithms(2),search_engine_optimizaiton(1)...},
{Obama(1),election(1),politics(3),country(1),USA(1),economics(2),democracy(1),stock_market(1),
finance(1),economics_terminology(1),banks(1)},
{fashion(3),design_firm(1),clothing_brands(2),suit(1),workwear(1)},
{movie(5),Hollywood(4),movie_ticket(2), movie_star(5),director(1),sciencefiction(4),
comedy(4),tragedy(2),film_box_office(2),film_festival(1)}.

I 2

U *={ {music,classic_music,rock_band,singer,musicalinstruments,music_ranklist},
{dunk,basketball,basketball_terminology*,shooting_guard,NBA basketball_player*,DPOY,sport*},
{java,web_service*,Websphere,j2ee,Apache_software_foundation,program_tool,computer_science*,
machine_learning,algorithms},

{cinema,ticket_price}}

B8 ER KNGS LA

UL0={{baskelball(g),baIlgame(g),NBA(Q.baskelball_leagues(G),game(10),spods_stralegy(4).sport(g).
Olympics(1),small_forward(2),basketball_position(3),three-point(1),Air_Jordan(1),rebound(1),
basketball_team(4),basketball_player(4),basketball_terminology(4),FIBA(1),shooting_guard(2),

dunk(1) DPOY(1) sport_shoes(1),FIFA(1),football(2),football_leagues(1),football_positon(1)...},
{Apache_software_foundation(3),program(7),Java(Z),program_language(7),linux(3),operating_system(7),
Python(2),software_platform(9),server(4),web_service(6),MySQL(2),database(5),website(6), WWW(6),
Twitter(1),Facebook(2),Yahoo(1),social_network(5),community(4),network(7),computer_science(12),
web_page(3),google(2),search_engine(6),web_browser(1),corporation(3),Apple_company(5),Iphone(1),
Ipad(2),smartphone(1),mobile_operating_system(2),0bject-oriented(6),hadoop(1),open_source(2),mahout(2),
data_structure(1),program_tool(3),0Oracle(1),Web_application_frameworks(7),vim(1),recommend_system(1),
machine_learning(2),Internet_search_algorithms(1),algorithms(3),search_engine_optimizaiton(1),

j2ee(1) Websphere(1)...},
{Obama(1),election(1),politics(4),country(1),USA(1),economics(2),democracy(1),stock_market(1),
finance(1),economics_terminology(1),banks(1)},
{fashion(3),design_firm(1),clothing_brands(2),suit(1),workwear(1)},

{cinema( 1) movie(6),Hollywood(4).ticket_price(1) movie_ticket(3),movie_star(5),director(1),
sciencefiction(4),comedy(4),tragedy(2),film_box_office(2),film_festival(1)},
{music(1),classic_music(1),rock_band(1),singer(1),musicalinstruments(1),music_ranklist(1)},

U ={{basketball(8),ballgame(9),NBA(6),basketball_leagues(6),game(10),sports_strategy(4),sport(11),
basketball_team(4),basketball_player(4),basketball_terminology(4),...},
{program(7),Java(7),program_language(7),operating_system(7),software_platform(9),server(4), WWW(6),
web_service(6),database(5),website(6),social_network(5),community(4),network(7),computer_science(12),
search_engine(6),Apple_company(5),Object-oriented(6),Web_application_frameworks(7),...},
{politics(4)},

{movie(6),Hollywood(4), movie_star(5),sciencefiction(4),comedy(4)},
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