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Honto? Search: Estimating Trustworthiness of Web Information by
Search Results Aggregation and Temporal Analysis
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Abstract If a user wants to ask a query concerned with the trustworthiness of a proposition, such as whether “the
Japanese Prime Minister is Junichiro Koizumi” is true or false, conventional search engines are not appropriate.
We therefore propose a system that helps the user to determine the trustworthiness of a proposition that he or she
is unconfident about. In our research, we estimate the trustworthiness of a proposition by aggregating knowledge
from the Web and analyzing creation time of Web pages. Web QA has a similar approach to our system. However,
the proposed system is different from it in focusing on estimation of trustworthiness of a proposition rather than
looking for an answer to the user’s query. We propose a method to estimate the popularity from temporal viewpoint
by analyzing how many pages contains the proposition in a certain period of time and how continuously it appeared
in the Web page. As a result, the user can know whether the proposition has been true or false for a specific period
and for a longer span of time.
Keywords Trust(d Web QA Web Archive

gbob0obOobOOoboobOooboooobDOobDoooboOoooo

gbobobobobobobooboobooooooobooooo

1. 000g

WebOOOQOOOODDOOOOOOOOOOOOOQOODODOO
gobooooooooooobooobooobooboobooooooo
goboooobobooobobooooooooooooooood

0000 wWebOOOOOOOOODOOOOODOOOOOO
gobooooooooobooooooboboOoooooooboo
gobooooboooobooooboooobobooooooooo

1



606

Honto?

Q www.technobahn.com/cgi-bin/news/read?f=200604201734

DAY ERD

cRIghiine

© sxxmxanes O nsmems
-k Za-3 WA WA 2k T

AhEhi-&E

FEORREDRER

01 000000000000

gboooobooooooooobooooboooboooooboboooo
gbobooooooooooooooooooooooooon
ooooooo0oOooooomooorwooooooooon
gooooooooboooooooooooooooooaon
gboooooooooooooboooobooobooooooboog
gooooboooobooooooooboooooooooOoo
gooooo
O00000ooUoooUooo0ooOoonOon majority(O
00)OoOooOooooooooOooOoo0oooooooooo
goboooooooboooooooooooboooOooooboon
O000000000 majority 0O00O0O00O00O0D0ODOO
ooooooooooooOorooool. oDooooooo
gooooooooocoowwwioooooooooooo
gbooooooooooo2 bOooooOOoooobOoo0oood
gobooooooooooooooooobobooo www
gooooooooooooooooooboboboboon
gooooboooobooooooooboooooooooaon
goooooboooooboooooboooobOoooooooooo
goooooboodoobooooobooooobooooooooooo
goooooboooooooooOoooobOoooboooooooo
gobooobooooboodoobooooboooooooooo
gooooo
o0o0ooooooooooooooOoo?o0ooooooo
gooooooooboooooboooobooobooooooo
goooooboooooboooooboooooOooOooboboooboooo
goooooooooooooooboooboooooobooooo
gobooooboooooboobooobooobooobooooo
goooobooooboooooooooooooooooaon
0000000000 WebODODOOOOOOOOOOO Web
goooobooooboooooboooobooooooooooo
gooooooooobooooooooboooboooooboooo
gboooooboodooboooooooooOoooooooooOoo
goooog
gbooooobooooobooobo2000000000

000 WebOOOOOOOOOOOOODOOOODDODODODOS
gobooooooooooboooooooobooooooo
oobooooooobooooon

2. 0000

2.1 Web QA

Web quesition answeringd Web QAD O O0OO0OOO0OOO
Ogo0oDoo0 WebOOQOOOODOODOODOOODOODOO
0000000000000 0o0oO0ooDUooooUooo
000O0OWeb QAOOODOODOODOODOOOOOODOOOOO
WebOODOOOOOO [1],[15]0Web QADOOODODOODOOO
goooooboooooooDooobobooooboooog
TREC Question Answering TracK"'"0 000000000
JoooooooboooobooOobobOooooooooobo
go0Db0o0b0o0bO0ODO000ODbOo0ODbD0O0DbOoDboO WebO
Jooo0ooooboOooboooobObooobooooooba
goobooooobooobboobbooobbooobog
Joodoooooboooboooobobooobooooooa
gooboooooboooboboobobooobobooobo
0000oooooonD WebOOOOOoODOODOODOO
goooo

Web QAODUDOOODOODDOOO WebOOOOOOOOOO
000000000 [4],[6,[1400000000000000
ggobooobboobobboobbooobbooobobo
0000000000 QAO0OO0OOO0O0OoooOouooood
O0OWebOODODOODODOODODOODODODOODOO
goodboooooboooboooobDboooooboooobooba
goboodobooobooboobuooboobooboobo
2.2 Term Dynamics
goobooooobuooobbooboboooboboooo
0000000000D0O0KIeinbergOODOOD0O0OO0OO0ODO0O
oo000o00ooooooO0o0ooUooooooooo 8o
Kleinberg O “word burst” 000000000000 0O0OOO
O000000o00o0o0oo0ooO 120 DoUDoUooUooo
0000000o000oo00ooooO0oooooooooon
000000000 00000bOO0O000 Kleinberg OO
ggobooobbuoobobboobbooobboooobobo
Joooooooooooooooooooboooooobooo
0D000000000000000000000Kizast"? 00
Joo0oOoo0ooDbOo0obobOooobobOoOooboooooa
J00Db00O0DL000000DO0DbO0DbO0O0000D0O0 Kigzasi
gooboooOoobooobooa

2.3 Web Archives

000 WebOOOOODOOODODOOODDODODOOOOODO
00000O00DOO0o0obOoobOOobOOWebODOOOOO Web
000000000000 00 WebODOOOODODOOOODOO
JoodoDoOoooOOooooOo WebOOOOoOoooooDOO

00 1M TREC Question Answering Track, http://trec.nist.gov/data/qa.html

0003000 WebOODOOOOOOOOODOODOODOODA4 . o
0 0 2 Kizasi, http://kizasi.jp/



000o00oooooooooooOO0OOWebOOOOOOOoOO
oo0ooboOooooobo WebOOOOOOOODOOOODDO
0000000000000 000000O00O Aschenbrenner
O Rauber 00000 WebOOOOOOOOO WebOOODO
000D0o0DO0o00000o0o0oooo0ooDo0oDo (300
000 Arms0000000000000O0 WebOODOO
goboooooooooobooooobooooboooooDooo
0[2000000000000oU000ooooUooUg Web
gobooooooooooooboooooooboooooboobooo

3. J0oDOooooo

0000000000D0?000000000000000
000000000000D0000000000000000
0000000000000000000000000000
000D0000D0000D00650000000000000
00000000000006500000000000000
0000D000000D0000000 WebOOD6000000
07000 000010,00000000000000MO00000
0000000000000000000000000000
0000000000000000000000000000
00000000000

000?00000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00000000000000000000000000000
00000D0000000D0000000000000000
oooo

000000 20000000000000000000
010 000000000000000 TOOOO0OO00O0
00000D00000000D000000000000000
00000000 650000000000000000000
000?000000006500000000000 TOOOO
000000000 P: 000000 P: 00000000
000000000000000

020 00000000 “P, & P,"0 WebO OO APIOO
0000000000000000000000 /P, (*) P/
000D00D00000000000000000000000
0000000000000000000000000000
00D00D000000000D0000000000000
000000000 TOOOOOO00D00000000000
000000000

030 000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00000000000000000000000000

0000000000000000000000 20, P,
and , 0000000000000000

000000000000000000000000000
0ooooo

WebODODO APIDODDOO0OO0DO0OO0O0DOOO0O0DO00O0O

Anshnt-a
BE(Z65007 F il IR
21— ARIR LT
=47k
BEILI650075 4 MIIHR
-
- IL—XESE
BEE & CHNCER
P P

Search Engine

A= 1000f R EIR

.. B&(% 6500754 HIICAEHR...
.. B (% 5500754 FIHEH ..
.. &L 10,0004 ; ATICHER ...

B A .
RERE FRIZMEEE M
650054 550054
10,0004
T
& & 6500754 & Al & ¥R
E & 5500754 & Al & #
7% & 10,0004 & A & ##iR
Search Engine
A
BE(X650075 SFATICHER 110000 R—
BEX550075 EATICHE R 12000 R—2
& (310,000 A (4R 10 R—T

02 0000000000

goooooboooobooooboooooboobooooooboboobo
00000000000 000000o00ooo0oon0 «¢”
goooooboooobooooooooobooooboooooooboo
oooooooes00000D0OO0OODOODOO0ODOOO &O
0 &6500& 000000000000000O0OOO0OODOO
00000000000000 WebOOOOOOOOOOOO

gooooooooobooooooobooooboooooboo
obooooocooooboOoooboobooooooobbooooon
goboooooooooobooooobooooboooooo
gobooooboooooooobobooobooboooobooooooog
pgorwooo0o0O00O0O0O0O0O0DOOODOOODOOODOOOO
OWebOOODOOOOODODOOODOOODOOOOOODO
o000 WebOOOOOOODOOOOOOOOOOOODO
ooo

goboboooooobooooooooooobooboOooobooo
gobooooboboboboboboboobobooboooo
0000000000000 WebOOOOOOOOOODO
gooooooo



4. DO0O0DOOO0OOD0DOO

3.0000000000000000O0WebOOODOODO
gboboobooooooobooobooooooobooobooon
goooooooooboooooooobOooboooooooo
gbobooboobooomobooobooboobobobooboooa
goooooooooboooooboooooboooobooooooo
gobooooboooooooo4b000000000O0O0OO
gooooooooboooooooooboooboooooboobooo
goooooo

gooooboooooOo roooobooobooboooboo
goo?»2oo00o000oO0o00oO0b000b0000Ob000on
ocoooooobomoooomooomoooooooon
000000 WebODOOOOODDOODOOOOOOOOODO
goboooodooooboobooooooooobooooooooon
goOo0ooooocobOOooooboooboOoOoog oo000O
goooooboodooboobooooboooooooboobooooboooo
gooooooooooooobooooobooooobooooooo
ooo0OO0 WebOOOOOOOOOOOOOOOOODOOODO
gooooooooobooooooooooooboooooooo
o00000000000000000 WebOOOODODO
goooooooobooooobooobooobooooooo
gobobooooboooooooooboooooooooooo
goobooooooboooooooooooooooooao
gboooooboooooooo

goooooooooooobbooobooooboooooo
goooboooboobocoobooooocooob 2070100
goooooboodooboobooooboooooOooOoooooooOoo
goooooboooooooooooobOoooooooooo
gooooboooooobooooooooooboooboooooo
goooooooooooobboooboboooobooooooo
goooooocooo

goooooooooooobbooobboooobooooo
gboooooboooooboooooOoooobOoOooOoOooooooo
goooooooooooboooboouobbooooooooboo
gooooobooooobooooboooboooobooooooo
gooooooooboooooboooobooooooooaoo
o000 e8000nonooooobooono9esnooog
goboboooooooooobboooobooooooooooa
0000 WebOOOOOOODOOOOOOOODOOOOODO
goooooo

goooooooooboooooooooooboooooDooo
OWebOOOOOOOOOODOOOODOOOOODOOOD
goobooboobooooooooboooooobooooo 3
gboboooooooboocoooooooooobooon

4.1 WebOOOOOOOOODODO

ooD0oo0000O wWebOOOOODOOOOODOODOOOO
oboooob WebOOOOOOOOOOODOOOOOODO

BE(X6500 5 ATICHERL 1=

£ B BEE
i

41
BE & R & 65005 4F & Al
Search Engine | 100044 £% 0§
HE

www.asahi-net.orjp/ ny3k—kbys/contents/nemesis.htm
web.ukonline.co.uk/a.buckley/dino.htm
www.riverofdeath.ca/history/extinction.htm

Internet Archive | 4 REF#AZ IS

E

The dinosaurs became extinct 85 million years ago.

the number of web pages referring
1o the proposition

tire

03 0000o0OO000ooo

0000000000 Internet Archivé”*"0 0 O O O Internet
Archive 000000000 WebOOOOODOOODOO 200
000000000000000 Internet Archive 0000 O
Wayback Machine 0000000000 DO0O0OODOOOOO
0000000000000 0O0D OO Wayback Machine O
go0Ooo0OWebOODODODODODODOO WebOODOODOODOO
00000000000000000 WebOOOO URLOO
00000 Wayback Machine OO0 O0O00O0O0OOO0OOO0O
0000000000000 ooooobooooooooooo
0o00Do0ooO0oo0bOO0D0o0ooooDoOoOo WebOOoooOoo
goooboobooobuooobboobbbooobbooobo
00O WebOOOOODODOOOODOOODOOODOOODOOWeb
000000000000 Internet Archive 10000000
Jodoooooboooboboobobooooboooobo
goobooboooobooobboobbbooobbooobo
0oodooooooOoOo0oooooooboooooo

4.2 J0O000O0OO0ODOOOO0ODODOOO

JodooooobO0oOoobDbOooobOoOoOooboooo
goobobooooboooooboooobo

000000 ¢t000000 AQO PF4(PF : Proposition
Frequency) 0O O OO .

00 ¢t000000 AO PFa

00 3 Internet Archive, http://www.archive.org/web/web.php

4



PFA(t) :
ooo

00 ¢t000000 ADDOQOO WebOODOODO

PFO0DOOODOODOOODOOODOOODOOOO
000000000000000000000000000
000000000000000000000000 ¢t00
00000 PFODOOOOOOOOOOOO ADDO BO
PF4(t)0 PFp(t) 00000 PFa(t) 0 PF(t)00000
00000000 ¢t0000000A0DD0OOOBOOOOO
0000000000000000000000000000
PF(#)0000?00000000000000 PF(H)000
000000000000000¢000000 PF(t)000
00000D0000000000D0000000000000
oooo

O0OWeb DOOODDOOOODOOOODOOOODODOO
00000000000000000000000000 PF
0000000000000000000 [9],[11] .

00000000 PFa(t)0000

1 n
PFA(t) = E PF,(t+)TF;5p(000) = 0.675
1=0

2n+1 4

PF(t)d Proposition frequency 100000000000
gob:t0dd2n+100000000000D00C000O00O0OO
goooo0d0o pFOO0OOOOOODODODOOOODDOOO
gooooooooooobobobobo

4.3 00O0OO0OO

goo?o00000O0opD0o0oooO0ooooooooooo
0004.200000000000000000O00O00O00O Web
gooboooooooooboobobobobobobobo
gooooooboobobobobobobooobboobo
goooooooooboobooboboboobobobobo
goooooooooooooboobooboobobobOobo
goodbOOo0ofcO0O WebOODOUODOODOODQODODOO
pgobobooobooobbuoobbboobbooobo
J0000O00O00DO0DOO0O0O0ODO0O0ObO0ODO WebO O
goobooooooooooobobobobobobobo
gooooobooboobobobooboobooobooo

goboobobboobooboobobobobbooobooo
o00ooO0o0O0o000O0o0OoO0Ooo0o0ooooon Web
gooboooooooooooboboobobobobobo
000000000000 000oo0O WebODOOOOODODODO
gooboooobobobobobobb 200b00b00DbO
goo0o0ooo0ooooobobobo

Hermann Ebbinghaus 0000, 00000000COOO
oooOoo (7. 00¢t0000000 ROODOD yDOODOODO
gooooooooobooboD:

LR(1) = —R()

TFA(X) =

oo0o0ooooO0o0ooooOo0ooOoOoOooooOoOoooo
0000000000000 WebOOOOOOOOODOOO
goooopoooo AOoOoOooooooooobobooboooooo
oo00ooo0o0ooo0oooo0o0oo A AOOOOoOooo
00000o00o0000oo0O000ooOooUooooOoooo
oooo0ooOoOoOooooOoOo0oooooooooooo
o0oooooooooOoOoOoooaOOOCOOOoOoOoOoOO
oooooo

pggobobooobbooobbuoobobboobboooo
ooobooOO0OD0O0O0000000O00OO0O0O0000D00O0 Web
pggobobooobooobboobbboobbooobo
ooooooo

PC4.(t)00O0OO0O0t00D00O0O0 AODOODOOOOOOO
00000000 DOO00000PCHProposition Continuity30

0000 ¢«0ooo0O00 AOOOD

PCA(t — l) + PFA(t)
if PFA(t) = APFA(t — 1)
aPCA(t — 1) + PFA(t)

_AdD000@RE,® & NREE- )

d
AOO0O0OOO0OOOOODOODOO
AO0O0000000O0QO0O000000Oo0o0o00o000 «

0 PFOOOODDOOOOO0 PCOOOOOOOOOOOO
0000D00000000D000000 ADDDOOOOOO
000 WebDOOODOOOODOOOODOD ADOODDOO
O0O0PCa(t)0 PFA(t) 0000000ADOOODOOOO
0000000000000000000000 PCa(t)00
00000000000

000?000000PCOO0000D00O00O0D0DO0O0
00000000000000000000000000000

PCA(t) = (2)

5. U g

000000000000000000000O0OODOO
ooooooogo

5.1 000000000 WebOOODOO
000000000000 Yahoo! Web Search APF"#"0 0
00 Yahoo!IOODOODOOOODOOOODODOOOODODO 1000
J0d0000s3. 00000000000000O0Ooooon
0000000000000 0000O0O0OoOoOoOoooonO
0000000000000 0DD0O00 15%00000000
J000000000000000000O0OoO0OoOoooon
jooooooOooooo

0000000000000 00000000000
Mecab """ 00 0000000000000 DOOOODOO
Jd0000000000000000O00OooOooooon
00000000000 00000000 100000 3.000

00 40 Yahoo! Web Search APIs, http://developer.yahoo.com/search
/web/V1/contextSearch.html
0 0 5[0 Mecab, http://mecab.sourceforge.jp/



“EU 0000 15007
“000 000 oooo”

oooo od
ooono 00

25 187
ood 589

15 156
oood 574

10 141

01 0000o0o0oog

0o00oooooooooo
gO0o0o0oO0bOCocEvUCOO0ODOOODOOODOOO 1OOO
goooboo0oo0oooooDobO0 200D0D00DO00O
Verificationtargets 100000000 1M 0000000
ogod
01000000000 WebOOODOOoOOOoOOODO
gobooOoooooOobobooOoOooEvOOoOO 10000
goo0oooog2miocdbooooogonooboooog
gopboOoooogo20b00o0booooooooboooooog
0O1000000000000 EUDODOO0ODO 2004000
gi100000o0oobooodooooooooooooo
Jooo00oooo0ooooooo0bOoOoEUDOOO0O 100
go020gooopooooboo0ooobooo0ooobpooo
00oo00ooooooDo0oooooooooooooog
gooooooo0ooboUobobooooboooboouoooo
ggoboboooobbooobobooobboono
goood0obOo0obooO0ooboboOoooooooooobooo
goooobooboooobooooboboobono 200300
goooooobo10000oboobooobooOobooooo
goboooooooooboOooboooboboobooo 2000
gooodooooooOo0oooOoooOoooooooo
5.2 WebOOOODOOOODODOO
40000000000000000000OOO0O00OO0O0O
0000 PFO PCOOOUOODOOUOOODOUODOOOUODO
oono
WebOOOODOOOODOOOODO Internet Archive 0 00O
0o0oogo 1998000 20060000000 WebOODOO
OO0O0000OInternet Archive 00 Web OO OO OO OO 60
0o0000DbO0o0bDbOO0o0oboooooD 20060 6000000
ooboooooogo
gooOoOoOoOoo0O0Onn=60000PCO0O0O0O0O A=0.80
a=0500000
0400000EUDCDOOCO 150000D0OO0OO0OOO
PFODO 20040000000 200000 PFOODOOODO
oobOo0oOo00oOo0oooOoboOoboobD 200400 EUDDOO
0000o00ooooooooooooooooog
gobooooOobooooooboooOoo pFOOODOOO
Jo0oo0oo000ooDooooooooooooog PFRFOOO
goodpbOd200300000000000000O00O0 5000
J0000O0Db0O0 20030 b000000o0bOOobDOoOOO
gooooooooooooooooboo
060000EUDOOO 1000000000 pCOOO

PF
“w

S A S A S S O S
Nid &
® D

04 PFODOO:000EUOO0O0O 15000

— e
Lo IRE

PAWNI

0
o ~ N N N N N N

2

KOO
\ N

O R

05 PFOOO:000000000O0COOO

—255F
- - 1058
1548

PC
8
~

e
% —
o # ’
30 UCL S /
20 - /
10 o
0 T ‘-—;'/
N N N N N N N N
& & & & & & & &
N P ¢ » B3 by » B3

06 pPCOOO:00OEUDOOOD 15000

gooooboooobooobooboooobooooooood
ooooooooooo

Or7oo0000O00O0O00DOO00OO0OOO00O0O PCOO
oooo00oooO0O0oomoOoooooooooono pCcOO
gooobooocboobooobooob cboboooboobooooa
oono

6. 0 0O O

gobooooooobooooboocoooOooboooooboo



400

s0 || ---IRE e
300 . /
o I
200 / :

[&]
o ,. / ______
150 o /
N - /
50 . .’
P :
N N N ~ N N N ~
VE“\ QQ\ Q\i\ N Q'b\ Qbﬁ\ S’-’\ 0&:\
S L
Time

07 pCOOO0:000C00000O0C0O0O00OO

do0ooooooboboOoooooooooooooooooo
OO00OWebOOODOOOOODOODOOWebOODOOODOO
goooodoo0ooOoooOooooooooogooooo
ooog
WebOOOOOOOOOUODOOOOOOOOOODOOO
0000000000000000000000000000
0000000ooooooooooooooooooooo
000 WebOOODODODOODODOODODOODOODO
00000000 bOOOWebOOOOOODOODODO
Internet Archive 0000000000000 DOOOOODO
00000000oooooooooooooooooooon
000003000000000000 Yahoo! Search 00O 0O
J000o0O0000DOOoO0oOooooboobOoOoboog 1000
ooo0oO0 WebOOOOOODOOOOODOOOOOODO
00o0ooooooooooog
000o000o0o0ooooooOoOOo0oO0OWebOQOQoOoOoOO
00000000ooooooooooooooooooooo
000000ooooooooooooooooooogWeb
000000ooooooooooooooooon

00 0OoOoOOoOoO0oOooOogoooo221gbo coEdOoOoOO
gboooobooooboocobooobooooobooo ooomoo
goooo0ooooo wgsgooooooooooooog
oooOoo0oooooOooOooooOOooOoooD ITDODOO0O0O0
goooooooboooooooooooboboooooooo
0000000oU0oUoOUo(oU0UDO0O0D0oOAo01-00-02,
0000 180490410000 18000000000 (B)oOoo
ooooooboooooboooboobooooomoboooon
87000860 000 00OOOOOOOOOOOOOOOOOOO
oobooooooooo

O O

[1] Andrenucci, A. and Sneiders, E., Automated Question An-
swering: Review of the Main Approaches, Third Interna-
tional Conference on Information Technology and Applica-
tions (ICITA 2005), pp. 514-519, 2005.

[2] Arms, W. Y., Aya, S., Dmitriev, P., Kot, B. J., Mitchell,

(9]

(10]

(11]
(12]

(13]

[14]

(15]

(16]

(17]

(18]

R. and Walle, L., Building a research library for the history
of the Web, Joint Conference on Digital Libraries, Chapel
Hill, NC, USA, pp. 95-102, 2006.

Aschenbrenner, A. and Rauber, A., Mining web collections.
In Web archiving, Springer Verlag, Berlin Heidelberg, Ger-
many, 2006.

Brill, E., Lin, J., Banko, M., Dumais, S., and Ng, A.,
Data-Intensive Question Answering, TREC2001, pp. 393-
400, 2001.

Cafarella, M., Etzioni, O., A Search Engine for Natural Lan-
guage Applications, Proceedings of the 14th international
World Wide Web Conference, pp. 442 - 452, Chiba, Japan,
2005.

Dumais, S., Banko, M., Brill, E., Lin, J. and Ng, A., Web
Question Answering: Is More Always Better?, 25th Annual
International ACM SIGIR Conference on Research and De-
velopment in Information Retrieval, pp. 291-298, Tampere,
Finland, 2002.

Ebbinghaus, H., Memory: A Contribution to Experimental
Psychology, Thoemmes Press, 1913.

00 00,00 00,00 0O0O,00 O, document stream
0000 burst 000, 0000000000, 2004-NL-160,
2004.

Hamilton, J. D., Time Series Analysis, Princeton University
Press, 1994.

Kimpton, M. and Ubois, J., Year-by-year: From an Archive
of the Internet to an Archive on the Internet. In Web archiv-
ing (Masanes, J., ed.), Springer Verlag, Berlin Heidelberg,
Germany, 2006.

o0 oob0O,0000000,0000, 2005.

Kleinberg, J., Bursty and Hierarchical Structure in Streams,
Data Mining and Knowledge Discovery, Vol. 7 Iss. 4, Kluwer
Academic Publishers, 2003.

Kleinberg, J., Temporal Dynamics of on-line information
streams. In Data Stream Management: Processing High-
Speed Data Streams, Springer, 2005.

Kwok, C., Etzioni, O. and Weld, D., Scaling Question An-
swering to the Web, 10th International World Wide Web
Conference (WWW10), pp. 150-161, Hong Kong, 2001.
Radev, D. R., Qi, H., Zheng, Z., Blair-Goldensohn, S.,
Zhang, Z., Fan, W., and Prager, J., Mining the web for
answers to natural language questions, Tenth International
Conference on Information and Knowledge Management
(ACM CIKM 2001), 2001.

Salton, G., Automatic Information Organization and Re-
trieval, McGraw-Hill Inc., 1968.

Tanaka-Ishii, K. and Nakagawa, H., A Multilingual Usage
Consultation Tool Based on Internet Searching: More than
a Search Engine, Less than QA, Proceedings of the 14th
International World Wide Web Conference, pp. 363-371,
Chiba, Japan, 2005.

van Rijsbergen, C. J., Information Retrieval - Second Edi-
tion, Butterworth & Co. Publishers Ltd, 1979.



