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Proposal of Graph-based Text Representation Model and
Its Evaluation in Text Retrieval System

JuNJr ToMmITA,t HIROSHI TAKENO,t GENICHIRO KIKUI,ttt
YosHiniko HAavAsHIT and TETSUO IKEDAT

Calculating the similarity between sentences, documents, or sets of documents precisely is
a very important technique for text retrieval, information filtering, document classification,
document clustering and so on. We propose a new model to calculate this similarity; we call it
Graph-based text representation model (Graph model). In the Graph model, each document
is translated into a subject graph that treats the significance of each word as its node’s weight
and the significance of each term-term association as its link’s weight. The similarity between
documents is calculated by the similarity between these graphs. This paper describes the
concept and the realization of the Graph model, and evaluates it in a text retrieval system.
Through the evaluation, we show that the Graph model is more effective than the Vector space
model in calculating the similarity between documents, especially when each document has
many topics such as Web pages, or sets of documents such as user profiles, category profiles
and clusters. In addition, the similarity calculation is fast enough for text retrieval systems,
given the situation where the index of the association is pre-compiled.
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Fig.1 Subject graph.
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Fig.2 Calculating similarity between subject graphs.
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Fig.4 Text retrieval system based on Graph model.
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Table 1 Two QuerySets.
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QuerySet2 14 3.07

gooooosoesobbooooecomunonon
gs000086000MO00O000O0O00O0O0OO

000000 0Oo0OoOoOo'Yos0000000000

oo0oooooo0ooOoooOoos00000000
0000o00ooooo0oooooOooooooooo
oooooOooooooooOoooooooooog
gooooooooOooooooooo

e JO0ODOODOOPIODOODDOODOOOORIODOO

ooooooo
e JO0UIODOOIODD10DOOOOOODDOO
0000000000 000O0OBMIR-J20000
000 IDO0O0O00O0O000DO0O0ODOOO0O 200
oooooooooo1m
QuerySet10QuerySet2 000000000000
oo00ooooooooooooooooooooo
ooooooooooooooOoooooooooo
oooooooo 400 (12)oooooooooo
0000000000000 treceval?3 000000
4.1.1 000000000 OO0OODOOOOOOO
pOO0OOOO 10

0(200000 p0 p=00 0000000000
0p=100000000000001000000
00 0QuerySetl 0 QuerySet20 00000000
0oooooooooo.odo.10o.20...01.00 1100
00 O Interpolated Recall-Precision Averages”+[
Oo0oOoO0O1lptaved0 0000
O00o0o00o0oooooo0ooooooooog
O00oO0oOoooOoooOoUooOooooOoOoUOoDOoO
Op=10000000000000000 pOOOO
00000000000 ooo 5’50000

O 500 QuerySetld QuerySet200 00000
OO0 p=060090000p=100000000
0o0ooooooooooboooooooooo

00000000000CD-0000 9400000
Yl ppoooooOooO00o00oooon
Y2 QoOoOoOoO0O000000000000000000
U3 ftp://ftp.cs.cornell.edu/pub/smart /trec_eval.v3beta.
shar
Y4 0poOo0O0000000000000000 QueryODOOO
00000000 Interpolated00 0000000000 0.1
0000000000 >0.1000000000000000
ooooooo

goooooOooooooooooooOoooooooboooOoOoo 101

10

A__ﬁ,_é_ﬁ—-ﬂ-"'&'-é--

== QuerySet1

—a— QuerySet2

RERBEDRLE %)

P

-60 L I I I
0 0.2 0.4 0.6 0.8 1

pfiE
05 p000000D00DOODOOODO
Fig.5 11 point average of the interpolated recall-

precision averages versus p.

gooodobooooobobobobobobobooboo
Jgooobooooooobooooboo
0o0o0ooooooboooooooooooono
0000000000 OpUOD00O0O QuerySetl OO0
00000000 070000 OQuerySet20 000
Jooo0d0ooO0oOooOoooooooooo-000o
0000060000000p=0.700 QuerySetlD
QuerySet2 0 Query0 00000000 70000
Os500001lpt-ave0 000 2%0 000000
OooooooooobbbebOobbObOOOOobnO
gooobooooobooboobooboobobboooo
goooodooooooooooo roooooo
Query 0 0O0DO0ODOO0OOODOODOOOOODODOO
godooooodooooobooooobooooo
g0o0od0oDoOO0o00b0oOOo0ooOoboooboooono
000 Query00OOO0OD00OD0DOOOOOOODO
BMIR-J2000000000000000O0DODO
gecoODbOOOObOODbDbODObObDOlIDbOOD
godbooooobobobooboooboooobo
goddoooooobboobooooboooobo
000 3.070000000DO0OO0ODOO0UODODDO
gooooooooboooooooo

Oo0O0O0O0000000 Query O “000O0O7

0ID1140000000 7000 Query 0OODOO

obooO00100000000 IDoo4424300 000



102 gooooooooooooobooo

—— JSTETIL

3 -%X- RNYRLEMETIL

0.6 |

0.4

0.2

0 1 1 1 1
0 0.2 0.4 0.6 0.8 1

BHE
06 O000O0O0OO0OOO0O0OCOODOODOOOOOOOODOOO
oo
Fig.6 Comparison of Graph model and the Vector space
model when each document has only one topic.

100

REFEEOMLE %)

_60 ;
-80 |-

T MILOMT=D—MLO ANROOFTROONTORONTIO
OOOT™r—ANANANNANMMM OO Tr—r—AIANANANNM MMM

QueryID
07 QueryODDOOOODDOO
11 point average of the interpolated recall-

Fig. 7
precision average for each query.

gboboooooooo
goboobooooooooboooobobooo
goooooooooooooboobooboooo
oooboboooboooobooooo
obooooboooboOoobooo«“ooon
oooooor’ooooooooon
ooooooo0 «coobooboro0o0ooo
ooooo 00”0 “00”"00000000000
oboooocoooobooOobOooOobOooOoOboooooo
000000000 0000000 Query“0O0QonQ”
gooooooooooooooboboooboooooo
gboooobooooooooooooboooDooDo
gooooboooooooboboboooooooon

Mar. 2002

oooobobooobooooboooooooobooon
gboboooooooooobooooboooobooo
ooooooooooon

4.1.2 OO000O0OO0OO0O0OOOOOOOOOCOO0OO0

gooocooo 20

BMIR-J20000000000000000OWeb
ooooooobooooooobooboooooobooo
oooooboooboooooooooooon
oooobooooooOBMIR-J200000000
oo nO00001000000000COC0OO0
gooooooooooboooboooooooboooo
gobooooooobooooooooboDbOoud nO
00000o0oUO0ooOooooUs,080/,O000000
oooboobOdn0O000 100000000000
gooboooocoooooooooooooboboon
goooooobOobOo0o 100000 0 1020
40801600 00000000 0ODOOp=0.7000
QuerySet20 00000000 O0O0OOOODO

goooooo nO000O00O0O0O0D0ODOO 11pt-
avelO0OOO0DOOO0OO0DOOCOOOOCOODOOOO
gbobooobooosooooobobobOn=16000
obooo-0oooocooooenonboOoun

gsioooooooooooooooooboo
goooobooooooooooooooooboooo
obooooobo n=80n=160000000
10%0000000000000000090000
goboooooooooboooooooobobooooo
gooooooooooooooooooboooooo
goooooboooooobooobooooooooo
gooooooobooboobooobo

4.1.3 ODO0OOO0OO0OCOCOOOOOOOO0O0 30

oboooooooooooooooooboon
goooboooboooooooboooooboooooon
gooboooooooobooooooobooooo
ooooooooooboooo 200000000
0000000000 On =160p = 0.70QuerySet2
obobooooooooobooooooooobooDboo
gooooboobooooooboooooooooboo
goobooboooooooooooooooboooon

Y 0000000000000 000000000000000
000o00000ooOoooooooooooooooboooaon
0oo0ooo0o0oooOooOoooO0DDoO0D0D «00oo00”o
gooooO0oooooOo«“0c0b0000o00o00o0oooonao
go0oo0oooooo0”0 “000000000000”00
goobo0Oo0oo0O0oOOO0O0000O0O00O0O00D0000D0O
goooo000000O0b0ob0000o00b000b0000o00o
goobooOo0oo0o0ooooOoOobooboOooooooo



Vol. 43 No. SIG 2(TOD 13)

15

o
T

RRFEED R L= (%)

ol
T

L L L L L L L
0 0 2 4 6 8 10 12 14 16
HWELEXEHn
08 0O0O0ODODODOOOOODOO
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