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A graph matching procedure to find structural similarities from a legal case database
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This study aims at building a system to find similar legal cases, given a case description. Each case description is
considered as a set of typed statements related each other by argumentation structure. So, in order to put different
cases into correspondence, we consider a structure correspondence problem, as a kind of graph matching, under a
constraint that the correspondence keeps statement types. We examine the ability of the approach for retrieving

similar cases.

1. O0O0oOg

1.1 O0O00Ogoo

0200000,0000000000,000000000
gooooooooooooboboboooooooooooooon
goo.
goboooo,0oooooooooooboooooooooon
gooooooooon.

ooboooooobo,bocooooo0oooooooooo
gooooooooooooo,gooobo.ocog,0o0o0on
gooooooooobooooobooouooooooooooon
goboooooo,0000b0000o0oOb000ooooooon
goo.

gooooobo,obocooooooooooboooonon,o
gooooooobobooobooooooooooooooooD
gbO.00o0o0o0oooooooboobo,0000D0000
goboooooooobobooooo,0oocooboocooon
goboooo,oboooooobooooooboo0oooooooon
gooooooboooobooo.obo,oobooboooboooon
gobooo,0booooobobooooobo0oooboooooon
go,00000000000O000O0DObO00bOoOboOoo0Dn
gbooooooooobooooooooboo.ooo,0o000
gooooooooooooocoooooooooooooon
oo.

gobobooo,0ooooocoooooooooboooooa
goboooooo,0bo000b0o000o0ooObo0ooooooon
oooboooo.

1.2 000000
goodoo,bcobocobooooooo,ob0ooooo
goo,00o0ooobooooobobooooboooooan.
gobobooooooboooooobobooooobobo,booooo
gbO,00000000000,0000000000C00DO
gboooooocoboooooobo.0ooocoboo,ooon

ooo:. OO0 O, ODO0O00ODODOoO00 ODoooooao
gooooobo, booobOoOooDbD 140009
0 0,011-706-7106,mh@ist.hokudai.ac.jp, http://www-
kb.ist.hokudai.ac.jp

gooooobdobooooooboboooooobooooo
gooogd.
gooooooooo,00booooooocoooobooooon
gboooooobo.oooo,bocoboooocobooooon
goooocooo,0oc0ooobobooooooooobooooo
gboodoboooboocoboooooooboooo.oo,o
goooooooooooobooooooboooo,boboooo
goooooooooooboooboooooooooooo
ooo.

2. 00o0DboOoOoOoon

2.1 0OO00OO0OO0OOODOOOOOO0
gooodo,0obooco-oobobooobooo,0ooooa
goooooooooooboooooooooooooooo
g.0oooooooooooooo,bobboboboobobobooboobo
goooooooooooooooo.ooocooobooooo
gbooooo,obooocoooboooboooo,obooooon
uobooooobooooboooooo.oo,0o00o0o00o0o,
goooodoooboooooobooboooooobooooooo,oo
gooooooog.
goo,0o0o0ooboooooooboooboooooobooo,boo
goboooooooobooooooooooooo.
good,booboooocoooboobo,0obocobooobooo
goooooooooooo,bbcoobooocooobooooo
gdoooooo.ocooooobo,ooooooooooooo
goooooooooooooo.oooooooobooooo
0000000000000 00D (B, 00000000
gobooooooooooooooo.
goboooboooooco,oboooocooooooooooo
odoooooooooobooooooooooooogo,oo
gooooooooooooboboogooobooooooo
goooooo.
goooooooooooobooooo,b0boocooobooooon
goooocoooo.cooobobocoooboooooooooo
goooodooooooooboooooo.oocooooooo
goooboooooooooo,o0oooboobbobooooon
gooooo.obobooobooboobooboo,ooboo
goboooooooooo.
go,oooooooooooooooooOoooOooooo,o



The 25th Annual Conference of the Japanese Society for Artificial Intelligence, 2011

goooooooooooooooboooooooooooo
00 rO000.40000000vO0000O0NOOOOOO
000,0Gv)0n0000 fie,.d,

1, neN

0, 0000 (1)

k/|N,k—{

ooo.
000000000000000000000000000
0000,0000000000,000000000000
00000000000000000000000000, O
0000000000000000000.00000000
000 FxFTOOOOOO0OOO,00000000000
00000000,0000000000000000000
0.000,00000000000004 000000 ;0
00, "7 0000000000000000,00000
oooooooooon.

(i,v)O (w)OOOooo,

eiliiﬂENf(i,U),nf(j,w),n (2)

ooo.
o00o0oO0o0o0oooUOoUoOoooUooooOooog
oooooO0O0,0000000000OoOoOOO,0000
oooooooOoOooooOoooooooooooOon.
ooo0oo0,000o0oo0o0oooooooooooog
0.
pgobooobo,boooboobboobboooboobo
0000oooooooooooos000OdO. ogooooo
oooooooso000000000,000000000
o0,00000000000000000O0O0O0OoooOO0g
oooOoooos000OOoOoOOOooO.
00,0000000000000,000000 webOODO
0000O000000000,Google 0 Pagerank OO OO0
oo00o00o,0000000000O0O0ooOOoOooooOOoO
O00oUoo0oU0ooOoOooooo [1). OU0Oo,Pagerank
oo0oo0ooooOoooso00OoOoooOooon.

2.2 0000
00000000000000000000000000
0,000000000000000000000000.
000,000000000000000000 GO HODO
0,000000 GO HOOODOODOODOO,0000000
00000000 100000,0000000000000
0000000005000000000000000000
oooooooo.
0000 GOO00 (5,0) 0000 HODOOO (4,05) 00
000000000000 WO
1, w0 v,00000
»0 ¥;0000
oooo

W = [wi,;] (3)

0,

ooo.
0GUOO0O0OO A, HOOODOOO Ay 0D0O0ODO,00 GO

HOOOOOO UQd
Ae W
wT Ay

U = [ui,g] (

(4)

00000.d; = Spu 00000000000,0000
0000000000 L=D-U0000.00L000
000000000,000000000000000000
0000000000000000000000000.00
000000000, A:000000000 Ay 00000
0000000000 POOOOOOOPODOOOOOOO
ooooooooo

J(P) =a||P"AgP'" — Ayl — (1 — a)tr(P'W)  (5)
00000000.0000000000000000000
0000000000000000000,00000000
0000000000000 000000DOODoooono.
0O00000000,000000000000000000
000000000. 00,00000000000000
00000000.00000000 «=05000

23 000000
gooo,goooobooocooooooooboooooon.
gooobodoooooooo,bbooboooooooooo
gooooooooooo,obboooooooobooooo
gobooooooooo.
gooo,0ocoooboooooboocooboooooooooon
gooooooo.
000o00,0000A0000O0O0OO0.O00A0OCOOO
oooooooOoooooogooo BO,00000OO0 CD
00000000 oo JP)ODOOO,00BOOODOOO C
OboOoOoOoOoOoooooooo.cooooo11000.

1000000

000 A0O0OOOO | Do0o00o
ooo B 0.0204
ooocC 0.0836
ooob 0.2205

oooOoOoOooooo,00ocoDo0o0ooo Aooood
ooo00o0o0ooooooO0oO0 BOOOOOOO,00000C
ObooOooOoOoOooOOOOOOOOODO.000000,0
oooooooooooboooooboooooooooooo
og.
gooooooooo,0oobbooooooooobooboooo
goboooooboooo,boooooboooooooDo.

3. gobbbouooooboboboooon

3.1 0000
goooo,bbo3booooooooo.oo,bobboo
gobooooooo,0b0ooboooobooboosoboon
ooooooooooooboooooooooooooooo
gobo.0oocoooboocooobobocooboooooooooo
goo.
o000 GO HOOOOOOODODoOoOoOooOOooOooo,d
goooooo.

1. 000 GO HOOOOO A0 Ag00O0O0ODOOO,O
U00000000000000 Ue O Ug OO UxgUE



The 25th Annual Conference of the Japanese Society for Artificial Intelligence, 2011

gooh0oxs50000 00000

2.G 000000000000 00000 Ve =
v1,v2,..,v50 000, H 0000000000000 0O
000 Vi =v),v,...,05, 000000000

1, v; U v;[l gogo
W = [wi,j] 0.5, UiD ”U;D ooad (6)
0, oooo

ooooad
3. 000 wioboOoooo,0oooo

a® + (1 —a)W, 0<a<l (7)

gbootdb0.«00000000000,00000 a=
0.500000.00000000DO00000O0O0,GOH
gobooooooooooo

ocoooooooobo,ooooooooobooboooo pPo
goooo.oopoooo,0oocooooogogogog

J(P')=a|P'AcP'" — Au|> — (1 — a)tr(P'W)  (8)

goooooooo.cogoooooo,boboooooon
goooooooooooooooooooooooooon
goboooooooobooooobooooooooo.

3.2 00

0000,0000000000 AB,C,DOOOOOO,O
0000 J(P)O0O0D0DO0000.00,000000 o000
oooooooooooo.

3.3 Uuodag
gobooooo,ooobcoooooooooogooooa
oo.
ooo,J(P)ooooooooUoOoUoooooo,0o0,0
gbooob «b0oboboooboobooobobooboobooon
gooooo.
3.3.1 0O0OO0OO0OOO0OOOOOOOO0O0
U20,000000000O0C000O0O0CO0O0O0DOOO
oo00oo0oo0ooo0,0000000000 AD0OO0OO
00000 PAPT0D0D0O0O0DO0O0DOOOODOOOOOOO
gooooooooooo.ooooooooobo,oboobooon
goboooooooooooooooboo.

02 o=0500000000000000000

3.3.2 0J00O0O0O0O «OO0O0OODOOOO
oooooooo,00000b0 «b0ogoooobooboo
gooooooooooobooooboooooooooooo
gooooooobooooooboooooooooooo,ooo
uoooooooooooooboboooooooooooooo
U,boooooooooobooooooooooooooo
goboo.0oobooo,bo0bo00bb0 «ogoboobooo
goos90o100000000,00000000000O
gobooooooooo.
g3boooboooooobooooboooooooooo,o

40000000000000O0O0O0O0~O.

03 =0900000000000000000

000 AOOOOO ooo ooo oon
ooo B -4.998796 | 0.001204 5
oooC -1.919456 | 0.080544 2
oogb -0.37774 0.12226 0.5

04 o=0100000000000000000

OooAO0O0OO0OOO oo oo oono
ooo B -4.998796 | 0.001204 5
ooo C -2.917585 | 0.082415 3
oogob -0.85227 0.14773 1

000 AOO0OOooOo oo oo oo
ooo0O B -4.998796 | 0.001204 5
ooocC -2.917585 | 0.082415 3
ooob -0.85227 0.14773 1

gobo,oo0oobooodoooooooooocoooooooo,
gboobooooooooboo.oooobo,oo0ooaoon

goooooooooboooboobooooooooooooo

gooo.

dddddd «bbbbb00,v=010000 a=0.5
goooooooobooob.0o0ob,00b000bo0oO0ooOoo
gooooooooooooooooobo,oobooooo
goooooooooobooboooooooooooooooon
goooooo.
dd,oooooooOoooooo,oooooooooo
ooooooobooboooooooooooboobil o
goooooo,0boboooobobooooooooobooooo
oobooooooo. o

4. 000

gooooo,0oo0ooocoboooooboobooo,oooo
goooocoooboooooo,0bocooboooooboooo
gobodooooobooooboobooooog.
googo,b0o0oobooooooooboooog,booboo
goooooooooooboooboooooooooooo
goooocooobooo,oooboocoooboooooobooooon
gooo.

goboo,0o00ooooooboboooobboooooo
gooooooooooooooo,ooooooobooooo
gobooooooooooooobooon.
goo,00oc0oooboocooobocoobooocooobooooon
goooodoooooo,oobbooooboooooooooo
gooooooooooooboooooooooooooo.o
go,000o000ob0o00obooooooooobooooon
goooooooooooobooooooo,00oobooooo
gobooooboooobooobooooboooooog.
gooo,0ocoooooooboocooooocooobooooo



The 25th Annual Conference of the Japanese Society for Artificial Intelligence, 2011

gopooooo.
goboooo,0booooboooooooboooobooooon
goboooooooobooooooobooooboboooon.
gbooo,00o0ocobooobooooooo,0ooooon
goooooooooooboboooboooooooooooon
gooooo.
gooboooooobooobooooobooooooo,bo
gooooooooooooooooooooooooooon
0,0000000000000000000 (#*) 00000
goooooooo. ocobooo,000b000o00o0on
gboooooooobooodoooobooooo.ooa, o
gooooooooobooooobooouooooooooooon
goooooooobooooooooooooooooooon
goooooooooo.
gboo,oo0oocoboooboooo,boooboooooon
goboooooooooboooooobo,0o00o0o0o000oo0on
goooooooooo.

oooo

1) 00 00,00 0y000000000000000O0
oooooooooooor,0o0oob0o0 1vooo
OO0ooooo (2005), 2G1-01.

[2] DOO00O0O0O00O0OO0O00O00,”WESTLAW JAPAN”
ooo,,000000000 DVD”
(4]

5]

Oo00,,00000 DVD”, 000012000

SHINJI UMEYAMA, ”An Eigendecomposition Ap-
proach to Weighted Graph Matching Problems”, IEEE
TRANSACTIONS ON PATTERN ANALYSIS AND
MACHINE INTELLIGENCE, 1988 sep, voll0, num-
berb, pp695-703

Miquel Ferrer and Francese Serratosa and Ernest Val-
veny, ”Evaluation of Spectral-Based Methods for Me-
dian Graph Computation”, Lecture Notes in Computer
Science, 2007, vol4478, pp580-587

[7] Miquel Ferrer and Francese Serratosa and Albelto San-
feliu, ”Synthesis of Median Spectral Graph”, Lecture

Notes in Computer Science, 2005, vol3523, pp139-146

[8] Xiaoyi Jiang and Andreas Munger and Horst Bunke,
”On Median Graphs: Properties,Algorithms, and Ap-
plications”, ”7IEEE TRANSACTIONS ON PATTERN
ANALYSIS AND MACHINE INTELLIGENCE”,

2001 oct, vol23, number10, pp1144-1151

[9) 0000 A.OD0ODO0OO OO O0OOO0O O DOO,700

ooooooooooogr,00o00,1973

[10] David White and Richard C. Wilson,”Mixing spec-
tral representations of graphs”,18th International Con-
ference on Pattern Recognition(ICPR’06)Volume 4

,pp140-144, August 20-August 24,2006

(1] 00 00,00 00,00 0,00 00,00 0,00
00,,00000000 HELIC-O”, 00000000

0 vol35 No.6,June 1994

[12] Adam Schenker,Horst Bunke,Mark Last and Abra-
ham Kandel,” Clustering of Web Documents Using
Graph Representations”, Studies in Computational
Intelligence,vol52/2007,pp247-265,2007

[13] 00 0,00 0,,00000000000000000
0000000000000000 JCare”, 0000
000000,0000000000,v0120/2001,ppl5—

22, March 2001

Adam Schenker,Horst Bunke,Mark Last and Abra-
ham Kandel, of Algorithms
Web Document Clustering Using Graph Repre-
sentations of Data”, Lecture Note in Computer
Science,vol3138/2004,pp190-197,2004

” Comparison for

[15) OO O,,0000007,000,2000



