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Proposal and Evaluation of a Private Virtual Library PVL
with Personalization Mechanism Based on Agent Scoring

Mayumi UEDAt and SHINICHI UESHIMA t

Recently, personalization has been one of central research issues for utilizing large volume
of WEB contents over the Internet for personal use. In this paper, the authors propose a
Private Virtual Library PVL, which is a combination of meta search engine and informa-
tion repositories using BookShelf metaphor. PVL has an embedded mechanism that maps
users’ interactive operations to scores of access agents to information sources, and users can
personalize his BookShelf by using PVL incrementally. We construct prototype system, and
evaluate our system with respect to the movement of two kinds of precision factors, which we
define for user’s browsing and saving actions. The numerical results show that the precision
factor of saving increases by 34.1%, while precision factor of browsing increases by 12.8%, in
comparison to the existing search engines.
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Fig.1 Basic architecture and data flow.
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Table 1 Merging and sorting algorithm for meta-search engine.

Method:

2)for 5 =1, n
(3)for a =1 to m;

RVj(a) = Score;; x +

(5)Find max value in RV;(a)
(6)if R; (a) ¢ Result R

add Rj(a) and RVj(k) to R
/* R(i) = (Rr(a), RVa(a)) */
(7) Go to Step(5).
(®)if Rj(a) € R

Find 4o such that R’ (a) C R(io)
(9)Replace RVR(i) = RVg(i) + RVj(a)
(10) Go to Step(5).

into Final Result FFR

Merging and Sorting for Personalization —for Private View

Start : Result R; that is result set retrieved by Agent A; using search engine SE;
Score;; that is score of Agent A; in category C; calculated from Profile

/* Let n be number of agents, A1, Az, -+, Ap*/

(Dresult set R} (a) = {R}(1), R}(2),---, Rj(m;)}
// Agent1, Agent,

/] R}(1) to R)(my)
(4)Compute Ranking Value RVj(a) for all results

(11)sorting R in the descending order, using RVg

(12)Output F'R that is merging and sorting by RankingValue RV

oooo0oooooooooooooogooooo

0000000 oooooouono g “computer”d

oooooo «XML”OOOO4000000000

oooooooooo

0200000 AODODOOOO BOOOoooOoOQ

(1) Start
000 ADQoOOoopoooooooooodg
“computer” OO0 O0D00000O0OOCODODODO
O00O0o0ooooogogong Scorey = 910
Scores = 520 Scores = 980 Scores = 720
000 BO Scorer = 940 Scores = 140
Scores = 970 Score, = 61 00000000
OO0 AOBOOOODO 1000000000
ooooooao

(2) Step(4)
000 ADO0ODODOOODDOOO 10 Step(4)
o0oo0oodoooopoooooooooo
O00oooooooooopooooooooo
00 A, DUOOOOoooOoooRv() O
O RVi(m;) O0OOO0OOOOOORWV() =
Six1=91x1=910000RVi(a) =
91.0,45.5,30.33,---,91><ijEIDEIDDDEI
a=1,2,3,---,m; 000 @MO0O0O0O0O00O0ODO
000000 A0A430A, 00000 RV O
ooooogo

(3) Step(5)0(6)
0000 O0Step(5) D000 RV;(a) 000D
O0O0O0OO0ORV3(1)=980000000000
R3(1) 0 ROUOODODODOOOODOOOODO
D0O0DOO0OO0ORO Rs(1) O RVs(1) OO
gpooo
(4) Step(8)0(9)
(2)000 Ry(1) 00000 ROOOODOO
OORs(1) = Rer(i) 000 0000 ORVa(i)
0 RV:(1) 000000
(5) Step(11)0(12)
(2)0(3)0(4)0000000000000OR
0000 RVgOOODOOODOOOOOFR
oooooobooooo
00000000000 ADBOOOOOOOOO
gooooooooobbobboobboboobobo
gobooobooDbD2@obooobooooboobobooo
gobooooooooboobobbbbbooooboo
goobooboodob ob0coboobooomobogoo
gooooboboobooboooooooboo
oooboooboo
0200000000000 000 10D00DOO
gooooooooboooboboobobobooooo
gooooboobooboooboooobooboog
000 ADO0OO 1000000D00000D0000



110 gooooooooooooooo

OBOOOO 160000000000C0O0O0 BO
1300000000000000 AO0O0 16000
goooooooon

4.4 O O
pvLOOODOOOOOCOOOOCOODOODOO
goboooooooooboboooon

o JOOOODOOOODDODOODOODLOODOODD
gooooooooooooooooa
goboodoodoooooooOoooooooa
goboobobooobdooooooooooon
goboooobooooboooooooooooo
goboooooooobooooobcooooobo
goooobooooooobooooooooo
goooooooooo
goooooboooooobocooooboon
goooooboobooooooobooooooo
goooobooooboooobooboboboobooooo
gooooooobooo

“Ooobo”0 “cooorboooooobooboooo
gbooboooobooboooooboooooon
gobooooooOoobOOoOooooooboooon
gooooboooooobooooooboooboo
goboooooobooocoooobooooooo
gooooooboooooooooboooooboo

5. 00O O0O0o0oooooooooaon

00000000000000000000000
0000000000000000000000000
5.1 0000000000

030000000000000000000

000000000000 200 GUIODOOOO
03000 GUIDOODOODOODODO Ex
amplel 0000 XMLOODOOOODOOO

00D000000000000000000000
00000 Yahoo!JAPAN®OODO OO0 OO 'Y 0Ex-
cite 00000 ™0 Lycos Japan ¥ 0000000
000000000000000000000000
00000031 0000000000000000
0000000000 URLOOOOODOOOO000
000000000000000000000000
oooo

Example30 00000 = “Java”’and “XML”
http://google.yahoo.co.jp/bin/query?=Java+XML
http://www.infoseek.co.jp/Titles?qt=Java+XML
&btnchk=1&lk=noframes&qp=0&nh=50
http://www.excite.co.jp?search.gw?target=web
&look=excite_jp&lang=jp&search=Java+

Dec. 2002

XML&perPage=50 O
gboooboooobooooobbooooboboobo
gooobooobooooobooobooooooboboog
dooo0ooOooooOobOCobOODOOooOoOon PVL
gooo0oooooobOoobOoooooboooo
gooooooooooobooboooboobooo
goooooooooooboooooouooobooog
goboobooooboobobbo2000000bo
gbooooooboobbboooobooobobo
gbooboooooboboooooboo 3gbogoo
goobooboooooboooobbooooobooobo
gooooobooboooboooobobooooo 3
goooboooobbooboboooobg
gooooo «co”0o0b0o0ooooooooo
goooobooooobooooboooboboobbo
Jooooo «0o0”?00000000000000d
jooooboooooobooo
000 (A)0O00 10o0oooooo1goo
googooboboooooobooboobooo
gobooooobooobobobooboobooobog
Jo0Oo0o0DOOoCO0o0oO0DOoOs.200 Examplel O
gooO DbDIbooOoOoboooooog
o30dboooooooo3ooooooooon
goooobooboooboobboooobbooobogoo
JodoooooobOOoOoooboooooooo GuIod
gooboooboobboobbooooobobooo
goooboooobooobooobooboobo
Oo00oogooJava2 SDK v.1.220 0000000
XMLOODOOO xml4jO00000PVL O Win-
dows20000 Solariss 00 00O OOOODOOO3O
0 GUIDOOO OJava3DO VRML2.000000%0
52 0 0O0OODO
5.2.1 OOODOOOO
51 0000000DOOOOO0O0ODOobDOobOOon
go0o0o0o o000 pVLOOOOODODDODOODODO
0000000000 2000000 «Op0O0D0DO
goboooobboooooboooboboooog og
goooooooooooo pooooooooo
gooooog
DDDQ:DDDDDDDD(C)

oooooo (4)
gooooooouoo (B)
ooooog (A) )
gboooooboobooboooooboobboo
goobooooooboobooogoboboobooo
gbooooo0o0obO0ooouooooboboboo

3)

0ooo 8=




Vol. 43 No. SIG 12(TOD 16)

ooopooooooooooooooooooo PVL 111

25.00%
20004
15.00%

oo L\W

3.00%

@ f ob iaf

0.00%

T8 5REIE

—+— PYL —=— browsing —#*— saving

N

1t 2 3 4 3 & 7 & 9 10
H&sRE

|+ PWVL —®— hrowsing —%— saving

04 J0000D0O0O0O0D0O0ODUOOOODODOOOODDOODOOODDOO0OOOO @O0 OO0
Fig.4 Movement of precision factors «, 3 of saving and browsing (feedback only

browsing: left, feedback only saving: right).

25.00%
20.00%

15.00%

& 4% o @

10.00%
9.00%

0.00% . . . . . . .

1t 2 3 4 5 & 7 8 & 10
%3 B

—4+—FYLo —®— Infoseekd —%— Lycos

40.00%

35 00%
30.00%
E 25.00%
(=}
= 20.00%

. 18.00%
10.00%
5.00%
0.00% . . . . .

1t 2 a3 4 5 & 7 8 8 10
ed=aimabony

|+ PYLA —e— Infoseekd —— Lycos S

05 000 «O0pO0O00O
Fig.5 Movement of precision factors «, (8 of saving and browsing.

0000000 3000000000000000
00000000000 00000000000000
03000000000%%0

gooOoDoo0oODbDODbOO0OD DO “computer” 00O
000000000000 D0000000000000
PVLOODOODOOOOOOD O00OD OO0 Lycos
Japan00 0000000 DODOO0DODOOODOO
ooooooon

000000000000 00000000000
000000000000000000000000
000000000000

5.2.2 0000

0D0D00000000000420000000
0000000000D0000000000 1M O
020000000000000000000000
0000000 10000000000000000
000000000000 00 2000000000
00000000 0D000000000000000
0000000 «0400000000

0400 10000000000000000 o0
000000000000004000000000
0000 000000000000 1000 20

0000oo0o0oo0oooooooooOoodUOmO
000200000 10000000000000
0000000000 0000000 «Op0O0D0DO
ooo

00ooO00oooo 1Moo 2000000oOo
00oooooooooooooooooooooo
O0o0o0oooooooooOoOo1moo 200
doool1oooooouooooooo

0500 10000000000000000 «O
OO00oobopoOooOooooboOos000bOOooDo
0000 pO0O0D00ODO0O0O 5000000000
00 «0p0000000000000D00O00O000OO
0000000000 00000000 DOOOOO
O0D00D000Lycos JapanOO OO DOOOOOOO
ooooUoOooooooUoOonD eOpoooooog
OO0O000D00O0Lycos Japan O OODOOOOODO 1
o0oUdoooooooooooooooooog

00ooooooO0ooOooooooooooooo
0000000 «0p0000000000O0000 2
000000000000 00oooooooogd od
f000000000000000000000O00O
0000000000 0oo0oo0ogooogo 100



112 gooooooooooooooo

Dec. 2002

02 000000000000000D0

Table 2 Comparison of the precision factors a, (8 of existing search engine and PVL.

100 200 300 400 500 600 700 800 900 1000

PVL 000 o 1.95 1.60 1.01 1.02 1.55 1.30 1.53 0.91 1.51 1.03
ooo g 1.36 1.17 1.04 1.00 1.36 1.07 0.96 1.04 1.05 1.23

Infoseek 000 « 0.94 0.82 0.60 1.17 1.06 0.68 0.73 0.65 1.15 0.88
ooo g 1.02 1.10 1.15 1.12 1.10 1.11 0.79 0.85 0.91 1.12

Lycos 000 o 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ooo g 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

03 0D0O0000O00O0 1000 11000000 «OpO0O0O
0 computer OO0 OO
Table 3 1-st and 11-th precision factors «, B for same

keywords (category “computer”).
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