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Relationship Activity Estimation by Using Utterance Intention in Conversation on the Web
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We often gather information with e-mail, BBS and SNS serive on the Web. We need to grasp our own human
relationships on the Web for effective information gathering. We are able to know the strength of our friend’s
relationship from their conversations. However, it is difficult to grasp all relationship strength. The relationship
strength is not worked on information gathering on the Web. This paper proposes a system for relationship strength
estimation. The system identifies the utterance intention from particles and auxiliary verbs that are included in
the utterance text. The strength of relationship is estimated with the combination of the particles and auxiliary
verbs. Experimental results proved that the correraltion between A and B remains as high as 0.7.

1. OO0Oo

gooooooooooobooboobobobooobooboo
00000 webO0OOOOOOOOOOOOOOOOOOO
ooooooooDoOOOOOO0OO0O0000000 WebOOO
gbobooooooboobooooooooboooooobooobooon
gboboooooobodobooooooboboooooooo
goboooobooooooooboobboooobooobbooooo
goooooooooooooooooboooooooooo
oooooooooDooDoOoOOO0O wWebOOOOOOOOO
goobooooooooooooboooooooooooooon
goooooooobooobooooboooooooooooon
goooooooooooooooodooboooooooon
ooooooboooooooooboobooooooooooon
goooo

2. 0000

21 0OO0O0OOOOO
bobooooboboooooooooooobooobooo
gooooooobooooooboooooooobooooooon
Oo0oo0ooo0oo0oooOouoobobUuoooooo
ooboooooooooooooooDon
gbooooobooooobooooooooboobooooon
gbooboooooobooboooooboboooooobooobooon
O0ooUoO RooUoO0oooUooooUoOooon
ooooooooooooooooooooboob 1200000
goooooooooboooboboooooooooooobooon
ooobooooooooooooboooooooboooooooon
O0ooOoUos0000000000OUDOO 3]0
udodoooooooooooobooooooobobbooa
goooboooooooooooobooooooooooon
goooooooooooooooooobooooboooooon
gbooooooobooboooooboooooooobooobooo
oooooobooooooobooooooboooobooboboo
gobooooooobooooobooooobooooo

O00:00000000000000000560-8531
0000000 1-3006-6850-6363, 06-6850-6341,
yoko@yachi-lab.sys.es.osaka-u.ac.jp

2.2 0000000
Oo0O0O0OoSNSOOOoOoooooOOooooooooooon
doooooooooooocoooooooooboooon
gobooobooobooobooooobooooon
WebOOOOOOOOOOOOOOOOOOOOOOOO
000000 FOAFOODO 4J0FOAFOOOODODODOO
oobooooO0oo0ooOoO0oO0ooOo Ipobgooooboooooo
O0O00O0OOFOAFOUOOODOOOODODODOOOOODODODO
00000000000 000000000OFOAFOODODO
oboooooobooobo 2000000000000O000
000000000000000 RELATIONSHIP[5 000
O000000FOAFORELATIONSHIPO OO OOOOOO
oooooooooocooooooooobooooooooon
oooood
WebOOOOOOOOOOOOOOOOOOOOOOODO
cooooooOoOTyleOOOOOooOOoOODOOOOO
000000000D0ooo0oooooooU elooooo
goooooooboooooooooooooboooooon
gboboooobobooooooobobooooooobooo
gbobooooodobdobooooobouooboobooboooobooo
goboooobooboooobobooooooboboooo
00 [7jo000b00000obo0ooooo0oooooooo
ooooooboooboooooooooo
Tylee 00000000 WebOOODODOODOOOOOOO
Ooo0O0O0O00000000000O0000000TylerOO
dooooooooooooooooboooboooooooon
goooooooobooooooooooooobooboogo
gooooooooooobobooboobobooooooooo
goooooboooobooooboooooooboooooboo
gboooooboooooooboboooboobooobooon
udoooobooboooobooooooboooooooooon
oo

3. Uoobboooobo

gbooooooooooogobobooobooobooobooon
ooboooooboooooboooobooono 10000

gooooooooooooobobooooooooooooo
loobooobooooobooooboooooooooobooOooon
gdooooboooooooooooooboooooooon



The 20th Annual Conference of the Japanese Society for Artificial Intelligence, 2006

input: utterance sentence set

[select utterance sentences]

_ v
utterance intention estimate utterance intentions )
database 1

estimate human
Relationship Activity

output: degree of Relationship Activity

0100000000000

01:0000005000000000000000
001 e0d2r00000MOOOODOOOOOODO
goooooo
NOOOOOOOoOOOOOOOOODODO
gobooooooooooooooooooon
gooo

goooooooooooo
gbo20000000000000O00000
oo
gooooooooboooooooon
goooooooooooooobooooon
gooooooo

130 2000000 ADDOOOOOOOO
gbobooooooooooboooooobobooo

od 2

od1

od 2

od1

gooooooooooooooocooooooooooon
gooooooboooooooboooooooooooooon
0000000000 RAODOOOOOODO RAOOOOO
goboooooooboooooon

3.1 UOoooon

gbooooobooooooooobooooooboon
gooooboobooooooooooobooooooooobooon
ooooU0oO0oooUoOo oooooooooooooo
goooooodao

Oo00000oooo Sw: 0000 RO ARO0000O
Slinit, S2ine: 000000000 S1in::052in:: 00000
sO0000000 QUoO0o0DoDoUo0Doooooooo
goooooooboobooooooooooooooooooo
oo00ooooOoooboo s1os20000

3.2 0O0O00OOUOOOoooO
goooooooboboooooboobooooboooooo
obooooooobooooooobooooooobooooo
gbooouoobodobooobocooobooooooboooo
ooboooooooobooooboboodg 20000000 22
Oo0oo0oooO00oo0O0ooUoooOoo [gobuoooo
oooooooooobob 2000000000000DO0
ooooooo
gbooooooooobooocoooboobOoooooDa
gbooooobdobooooooboooooooboooo
goooboooooooooboobooobooooooooooo
gboooooooobobooooboooboboooooboooo
goooooooooooooooooooooooooon

gooooobooobooooooobboooooobobooooo
000000000000 00000000 SWBD[10)O0O
0000000000 00000000000000000
gooooobooobooooobooOouooooooobooon
gooooooocooooooboooboOooooooooon
gooooooooooooooooooooooooboon
goooooo

3.3 0000000

00000 S105200000 s0000000 1000
000000D0000000000000000000000
00 1000000000000000000000000
0000000000000000000000000000
000000000000000000000 sO00000
0000 ,00 (1)0000

(1)

000 s, 0000000000000 P, 0000PF,,
ooooooo p; 000 m’;jD[ID (2)000O0ooOooo
gooooo

IS = (:L‘l,ll)Q,. .. ,£E23)

Ly(z) = (Y frea(ai,my,))conf(xr) (2)

P;j €Ps;

0 (2)0 freg(z,m)000000000000000 20 m
pooobboomUbobbOOoO0OobbObOO poobbO
gobo0o1gooooobooooooooooobos0nnon
000000 (2)0o000b000000ooUoooooUoo
gooooboobooooboooooooooooooooooon
oooOooooOojuoooboUooUoUooooooooo
gooooobooooobooooooooooooooooo
00000000conf(x) 000000000000 0O0O0OO
goooooooooooooooobooobooooooooon
(000000000

oooooooooboo I, bbooboboobobooooooo
ovooooooob I, 0bbbbbbb3pnoooooon
goboooooooooooobooboooobooooobooo0oDDbO
0000 z,2, 0000 correlation 00 (3) 00000

_ T)T(xm)

correlation(zy, Tm) = W

®3)
0 (3)000007T(z) 0 SWBD[10]0000000000
00000*0000|T(x)| 0000000000000

34 0O0OUOOUOOOO

gboooooooooooobobooooboooobooon
OO0 RAODOOORAODOODO S1O0S2000000000
goooooooooogo

gobooooooooobooooooooooooood
goooooooOoooooooOooo RAOOOOOOO
goboooooooooooooobooobooooooooon
gooooooocooOoooooooooboooooobooon
00000000 RAOODOOOUOOO DLOOODDOOO
000 AlL,h20 RA(RL,AR2) 000000

*x1 00000000000O0O0O0O0O0O0O0O0O0OO0O0OO00O0O0O0O0
660000000

x2 0000 T(x)0000000O0O0 000000000000
ooooooooooooooooooooOoOOOOOOODbDbD
oooooooooo



The 20th Annual Conference of the Japanese Society for Artificial Intelligence, 2006

02 000000000000000O0

good gooooooooooo

1 oo goooooboooooooooo
goooooogd

T2 oo gboooooboooooooooo
gooooooooooooooo
goood

3 oo goooooooooooooo
goooooooo

T4 good goooooooooooood

5 good gboooooboooooooooo
goooooocooo

Te good oo

7 oo goooooooooooooo
goooooo

8 goood gboooooboooooooooo
goooooocooo

To oo gboooooooooooooon
goooooo

zio | OO gooooooooon

zyp | OO0OO goooooooooooooo
goooooooooooooo
goooooooobooooon

zi2 | OODOO goooooooooooooo
goooooooooooboog
gbooooooooooon

z13 | OO goooooboooooooooo
oo

r14 | O goooog

z15 | OO gooooooo

z16 | OO goooooooooooooo
oo

zi7 | OO goobobooooooobobooooo
gooooooooooo

zig | OO00O0O0O0 | O000COOOOOOOOOO
goooooooooooonoo
goooooooooboooo

g | UOOOO0O0O | 0O0O0COOOOOOO0O00O0
gooooooooooooooo
goooooooooobogoo

z20 | OO goobooboooooooooooo
oo

zo1 | OODOO goooooo

zo2 | OO goooooooooogoo

zo3 | OODODO goooooog

03 0000000000g0ao

000

0o

00000 | 00000 | 00000 | 00000

ooo
ooo
pooooa
ooooa

gooo

oo

gooo
wikipedia 0 00O

3 59 42 72
5 43 5 110
4 22.5 9 33
9 75.8 14 156

*E5% BELE
e © ¢ B
08 . » ¥
' o
sl e o *e
= 4
04 . *
"W W EEm NgmEmy
0.2
" .
IR A RRAEER AN
% g %% %
@ 3
8,

0200000000000000

RA(h1, h2) = type(hl)type(h2) (@)
num

0 (4)0000 type(h) D000 AOODOD0 SODOO s,

obooooobooobobooD L, 00000000000

gbobooobooboooboobooobooboooonoOondnum
gobooooboooooobooooon

4. 0O0gbDOoOOOdo

41 0000

000000000000000000000000000
0000000000000000000000000000
0000000000000000000000 RAOODO
0000000000000000000000 (0000
00000((b)IO0D000000()OD00000000(d)0
0 4000000000 RADOODOOODD RAODO
000000 RADOOOOOOO

4.2 00000

goooooooooosbooboboooooooooooo
oboooooooocdoooobooooooooboooooon
gooooooooboobooooooboobobooooooooo
goooooooboooooooooooboooooooon
000000000 300000000000000 RADO
ooooooooooooboooooooooooooooon
ubobooooboobooobobooocooOobOoboOoooo
odoooobooobooooooooooobooooooon
RAOODOODOOOOOOOOOOOOOOOOOOOOOO
0000 RAODOOOOOO

4.3 0O0O0OO
04000000000 RAODDOUODOO RAODOODOOOO
goooooooooboooooooooboooooooon
00000004000 RADOOOOOCODODOOOODODO RA
gooooooooooooooooooboobooobobOoon
goboboooooooooooooooooooooooboo
ooo00o0oOoU0oooooo0o0 RAODDOODOOOOO
00000000000 )ouoo RAODDOOODOOO
gooooooo
040000000000000 (2)00D0 000000
gd0ebOO0OO0OO0ooooooOOoocooOooooooooooon
gboooooboooooboooobooooo 40000000
goooooooooooooobooboooooooooooon



The 20th Annual Conference of the Japanese Society for Artificial Intelligence, 2006

04 00000000000000 RADOOODOODOOO
ooMiOM2O0M3OOOOOO

M1 M2 M3

oooo oo OO0 |oo 00 |oo OO0
oo 3.46 0| 277 485 | 3.77 4.62
oo 16.1 146 | 884 244 | 11.2 549
oo 0 0 0 253 0 0
oooo 0 0 0 0 0 0
oooo 0 313 | 244 0 0 0
oooo 0 0 2.3 0 0 0
ooo 2.3 0299 5.29 0 0
ooooo 0 441 | 245 0] 221 221
oo 2.02 5.18 | 4.03 0] 288 259
oo 0 0 0 331 0 0
0oooo 0 4.05 | 2.32 0] 232 3.09
oooo 0 291 0 0 0 2.08
oo 0 295 0 3.4 0 0
0 0 0| 2.00 2.00 0 200
oo 0 0 0 0 0 0
oo 0 0 0 0 0 0
oo 0 0 0 0 0 0
oooooo | 342 3.75 | 214 342 | 2.25 0
gooooo | 410 2.4 2.2 4.4 2.3 0
oo 2.14 0] 221 0 0 0
oooad 0 0 0 0 2.5  2.66
oo 0 0 0 0 0

oooo 0 0 0 0 0

ooo 7 9 12 9 8

00 RA 0.09 0.15 0.10
00 RA 8 15 7

0000000000000000000000000000
0000000000000000000000000000
0000000 RAODDODDOOOOOOOOOODDOO
000000000000 RADDDOOODOOOOORA
0000000000000000000

050 ()00 (d)000 4000000000 RAODO
0ORAODDDDOODODODOOOOOOOOOOOOOODO
000000000000000000000 500000
0000000000000000000000000000
0000000000000 RAODOOOOOOODDOO0
0000000000000000000000000000
000 50000000000000000 RAOOOOO
0000000000000000000

0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
00000000000000000000 1.7000000
0000000000000000000000000000
000000000000000000 RADDOODDOO
0000000000000000000000000000
0000000000000000000000000000
000

5. g

obooooooooooboooooooboobooobooon
goooooooooooooooocoooonoooooon
goooooooocooooOooboooooooobooooooon

05400000000 RADOOOOOOOOOOOOO

000 000 | 000 |00001 | 0000 2
(000 0.21 | 0.80 0.75 0.68
(hyOoooo 099 | 082 0.72 0.32
(yODODOO0O | -095| 088 0.73 0.24
(0ooo 0.84 | 0.95 0.72 0.73

oooooooboooooooooooobooboooooooo
goboooboooooooooo
OO0ooopoooooUOOooD RADOCOOOODODO
goooooboooooooooobooooooooooooon
goooooOoooooooooooooboOoboooooon
goboooobobooobooobooooobooOooooooboon

gooo
(1]
2]

O000: “0000000O0”, 000000 (1991).

Tadahiko KUMAMOTO , Akira ITO and Tsuyoshi EBINA:
“Recognizing User Communicative Intention in a Dialogue-
Based Consultant System — A Statistical Approach Based
on the Analysis of Spoken Japanese Sentences —”, Systems
and Computers in Japan, Vol.25, No.14, pp.91-105 (1994).
[3] Hideki Mima, Kazuaki Ando and Jun-Ichi Aoce: “A Ro-
bust Method for Understanding NL Interface Commands in
the ICI Intelligent Command Interpreter”, Inf. Sci., Vol.85,
No.1-3, pp.185-198 (1995).

[4] the foaf project,

(URL) http://www.foaf-project.org/.
[5] RELATIONSHIP: A vocabulary for describing relation-
ships between people,

(URL) http://vocab.org/relationship/.

Josh Tyler, Dennis Wilkinson, and Bernardo A. Huber-
man: “Email as Spectroscopy: Automated Discovery of
Community Structure within Organizations”, HP Labora-
tories,Palo Alto, CA 94304.

[7] Yutaka Matsuo and Yuki Yasuda: “An Analysis of Re-
searcher Network Evolution on the Web” , ANDI’05 (2005).
(8] infoseek DO O OO
(URL)http://jiten.www.infoseek.co.jp/0
[9] Yuji Matsumoto, Akira Kitauchi, Tatsuo Yamashita,
Yoshitaka Hirano, Hiroshi Matsuda, Kazuma Takaoka,
Masayuki Asahara: “Japanese Morphological Analysis Sys-
tem ChaSen version 2.2.”, Dec (2000).

[10] D.

asca:

Jurafsky R L. Shriberg and .
Switchboard SWBD-DAMSL Shallow-
Discourse-Function Annotation Coders Manual,
http://www.dcs.shef.ac.uk/nlp/files/bib/ics-tr-97-02.pdf

(1997).

D Bi-



