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This paper reports a new document retrieval method using non-relevant documents. From a large data set of
documents, we need to find documents that relate to human interesting in as few iterations of human testing or
checking as possible. In each iteration a comparatively small batch of documents is evaluated for relating to the
human interesting. This method is called relevance feedback. The relevance feedback needs a set of relevant and
non-relevant documents. However, the initial presented documents which are checked by a user don’t always include
relevant documents. Accordingly we propose a feedback method using information of non-relevant documents only.
We named this method “irrelevance feedback”. The irrelevance feedback selects a set of documents based on learning
result by One-Class SVM. Results from experiments show that this method is able to retrieve a relevant document

from a set of non-relevant documents effectively.

1 0000

oooooooooobobobooboooooooobooboooo
oooooooobooobooooooooooobooboooooo
gbogbbooboooboboobobuoobuoboobo
gbogboobooobobobooboboboboobooooa
oobooooodoobooooboooboooboooboooooboooo
oooooooooooooooooboooooooboboooo
00000 [Yates 99]0 000000 TREC(Text Retrieval
Conference) [TREC] 0 NTCIR 0000000 [NTCIR] O
gooooooood

ggodooooooobobbobbbboooouuogo
Oo00o0ooOoo0oUOoUOoUOooOooO (VSM)ooooo
00000 [Salton 83]J0VSM OO ODOUOOOOUOOOOO
gboboboobobobobooobobobuoboooo
gbogboboooobobooobobuoobuoboobo
gooboooobobooobboooboooobooa

OO0 vSMOOOOoOooooooooooooooooo
0000000000000 O0UOoOooOOnO (relevance feed-
back) [Salton 71] 0000000000000 OOODOOOO
gbobobooboboboooobobobuoboooo
gboboboobooobooobobuoobobbooobo
oooodoooooooobooooboobooooobooboboooooo
oooobooooobooooboooooboooboooooooo

oooooobooooooobobooooooobbooboon
gob0obO0o0o 200000000000 DOOO0ODbDOODOO
000 [Okabe 0100000000 DO0ODOODOODOOOO 2
0000000000000 Support Vector Machine(SVM)
00000000000000 [Drucker 01] [Onoda 03]0 O
ooooboooodoooooooooooOoboboooooo
gbogbooobooboboobbobuoobuoboobo
gboboboboboboobooboboboobboobboo
gogooooobobobbbbbobotboooooooooooo
obooooooooooooooooooOboOo0ooobooooo
oooboooboocoooon

000: (0)0o0o0OU0O0O0 DODOOOODOOOO 201-
8511 OO ODOOODOO0O 2-11-10 TEL:03-3480-21110
FAX:03-5497-03180 murata@criepi.denken.or.jp

goboobooobobobboboobooobooobo
OO0 One-Class SVMOOOOOOOODOOOODOODOOO
obboodooooooobooobooooooooooboooo
goooooon

2 One-Class SVM

000000 x1,...,x,x € ROOODOOOO0O0OO0OO
One-Class SVM [Scholk6épf 99] 000000000 OO0O0O
gooooooooo +1goobobooobogoooooono -1
00000000 fOo0O0O0O0O0OO0O0OO0OOOOOOO
voooooooooooooooooooooooooog
ob200000000000000

. 1 2, 1
min  fiw]| +V—é;§z—0
(w-xi) 2 p—&i,
& > 0.

subject to

O000vOOve(0,l)D00000O0OOOOOO
wl pU0000O0O0O00O0OODODODO

f(x) = sgn ((w-x) —p) (2)

goobbooobboolb x, booobboooo
0 (1)0O0O0O000OU0O0O0O000000LLagrangian 00O 0O
obobooooooooboo

-

L(w7£_;p70_27/8)

1, > 1
§||W|| +V—é;§z—0

=Y ai((w-xi)—p+&) — > _ Bk 3)
i i

O0000aq4,B; 0 Lagrange 0 0 00 0000 Lagrangian O

o, 3 000000000000 w,§,p00000000O

oo0o0obooooo



The 18th Annual Conference of the Japanese Society for Artificial Intelligence, 2004

Z X, (4)

1 1
- Bi < —, i =1
5S pp Te= )

;

vl
0 @)OO00D00{x; :i € [{,a; >0} 000 x; O Support

Vectors 00000 () 000000 w0000000ODOOO
000 (2000000000000 o000

f(x) =sgn (Z QX X — p) . (6)

0(4)00 (b)00 (3) 00000 Lagrangian 0000
goobbooobbooobbooon

. 1
- E aia]-xi-x]-
a 2 £
5]

. 1
subject to ogaigy—é, Zai—l.
3

(7)
(8)

;04 0000000000000<a<1/(v/0OO0OO
00000 (1) 0000000000000 oooOoooOon
U0 o, U000 pO0O0DOOOO0OO0COOOO

P=(W~X¢)=Zajxj"><i- 9)

3 bUuooobobboogooboo

00000000000 One-Class SVMOOOODOOO
gobooooooooooooooboOobooboobooo
goobooboooobooboobooooooooono
gooooooooooboooooboogoooooooooo
gooooooooooooboooooooooooooo
gooboooooooooboooooooooooboooon
gooooooooboooooboooooocboooooooon
gobobooooooooobooboobooooooooooooon
goooobooooooobooooobooooboooooo
goooobooooboooooooooooboooboobobon
gobooooooooooo
SsvMOOO0OOOO0OO0O0oO0oo0ooooooooooooo
gUo00/o00oUOo0o0oOoUOoUOOOooooOo
oo0ooooooooooo/oo0boboU0obUOoLoUooO 2
gooooogoooooooooooooogosvMoono
000/00b0000o0oooooUoooooooooooo
gooooooooooooooboooooob2000000
osSsvMOOoooOooooooooo
ooooooboooooooboboobooobobOooobooo
goooooooooooobooooboooooooooo
000000000 OOne-Class SVMOOOOODOOOOO
goooooooooooooooobbooooboooo
20000000000ne-Class SVMOOOOOOO 10
000000000000000 One-Class SVMOOOOO
gooooooboooboooooooobooooooooooo
goobooooooooooboooobooooooooooo
gobooooooooooooooooooboogooooo
goooooooobooooooooocoooooooooo

Non-relevant
documents area
- %
o |
O
gOd
m] ] R .
W Discriminant function

01 00000000000000000000 (DO00O)d
e 00O DLODOOLODODOOOULODOLODODODO

gooooooooboooooooooboboooooooo
goobobo

One-Class SVM O OOOOOOOOOOOCOOOOOOO
gooboboobooo

Step 1: OO0O0O
o0o0oooooooO0ooooooooooooooog
OOoo0ooo0ooO0oOooooooooooooooog
O00ooO0oooooooooooOoooooooooo
goob0ob0o0obOobDOo0O0obO0O0oDOOo NOODODO
gooobod

Step 2: JOOCOOOOO
Step 1000000000000 O0O0OC0DOOOOOOO
oUo0ooOooooOooOooOooUOoUOoUo/oooooo
goboobooooooooboobooooooboobooobooo

Step 3: OOOOOOOOOOO
O0000000oooCooO0Odd One-Class SVM O
gobobooobobobooobobobobooboboo
goobooooooo

Step 4: OO
O000ooooo0o0ooooooooooooooog
oooooooooooooooooOooooooog
Oo0ooooooOooooooooooo NOOOOO
00000 (0 100)0Step 200

goboooooooboboobooboboooboooboog
OO000O00ODO0O000O00oOoooooOOStep4adddd
gooooooooooooobooocoooooooboooo
obboodoooooooboooooooooobooooooo
goooooooooooboooboooooooobooooo
gboobooooboobobooooooboobobooboooboo
gboobogoboooobobooboobooboooboo
gbooboboobobooboobooboobooboo
gboboooooooboooboobooooo

gooooooboooooboboboooooobooooa
OO00DOOOOoOoOoOOStep20000000000 SVMO
goobobobooobobooboobooboo



The 18th Annual Conference of the Japanese Society for Artificial Intelligence, 2004

4 0000

4.1 0000

3000000 One-Class SVMOOOOOOOOOOODO
oooOooooo0ooOoooooooooooooooo

goboobobobobobobobobobo
TREC [TREC] DO0O0OO0OOOOOO0OOODOOOODO
0 The Los Angels Timesd 0 13000000000 52600
0000000000 0oo0o00oo0ooooooooooon
O00o0o0o0o00oo0o00o0ooo0o0ooOooooooon
ooooooo

00000000000000 [Schapire 98000000
00 TFIDF [Yates 99000000000 0O0DOODOOOO
ooooooooooao

d

wy = Lxtxu
_ 1+ log(tf(t,d))
L = 1+ log(average of tf(¢t,d) in d) (TF)
N+1
t = 1o IDF
6 (IDF)
1
TS (normalization)
uniq(d)
0.8+0.2

“average of uniq(d)

wf[l[l[l dO000000¢t0oooo

tf(t,d)000 4000000 t00000

NODOOODOOODOOOODO
e df(H0 DD t00DDOO

e unig(d)000 d0000O0DO0OUOOOOOOO

300 Step1000000000000O00O0O0O0O0 N
001002000000000ne-Class SVMOOOOOO v
gooirobpoOOoOoboboOoobOoOoO0oOOoOooDoOooDOoO
O0D00000000OOne-ClassSVMOOOOOOOOOO
OO0LibSVM [LIBSVM]OOO0OOO0OO0OOO

coboboooooooboooooooooooooobooon
cbooooooooooobooooooooooooooon
ocoboooooooooooooooooboooooogd
gooooobooboboobboobooboboboooooo
0000 Rocchio-based 000000000 [Salton 711 0O
gobobobobobobobobooooo

Rocchio-based 00 0000000000000 O00O0O (Q4)
oooooooooooooooooooooooooo

Qit1 =Qi+a Zﬂi—ﬁ Z T,

TERR TERn

(10)

OODOOR.O0:000000C0O0O0O0O0DDODODODOOD
ooboboOR,0:0000000000D0DO000DOOO
gooOoOoOOoOoOO0OD0DOeO0pOODOOODOOOOOOOO
goboodobooboobooboobooboobooo
0000000000000 0 e=100p8=0500000
ooooooo

01 000000000000000(QO0O00 20)

topic 306

goooodg One-Class | VSM | Rocchio
1 1 1 0
2 - - 0
3 - - 0
4 - - 0
5 - - 0

topic 343

goooog One-Class | VSM | Rocchio
1 1 0 0
2 - 0 0
3 - 0 0
4 - 1 0
5 - - 0

topic 383

goooog One-Class | VSM | Rocchio
1 1 0 0
2 - 1 0
3 - - 0
4 - - 0
5 - - 0

02 000000000000000 (0000 10)

topic 306

gooooo One-Class | VSM | Rocchio
1 1 0 0
2 - 0 0
3 - 1 0
4 - - 0
5 - - 0

topic 343

gooooo One-Class | VSM | Rocchio
1 0 0 0
2 1 0 0
3 - 0 0
4 - 0 0
5 - 0 0

topic 383

gooooo One-Class | VSM | Rocchio
1 0 0 0
2 1 0 0
3 - 0 0
4 - 1 0
5 - - 0

4.2 0000

goodoobodobobodoobobodobbooooooo
goobooOoobo boooobooooooooo 3
OO0 topicO0000DOODOODOODOOOOO NDOODODO
goboobooobooooobobobooboooboooooo
o000 NOOODOOooObOooobboouoDbog

0000 (One-Class) 000000000 0ODOOODOODOO
(VSM)O O OO Rocchio-based 0000000000000
JdoDod0oboobobOooboOobobOobooooo 2000
goobo 1gboboboob wwoobobobn 20000

gi1ooobooboi1gbooboobooboon 200
goobooooobooboobobobooboo0o 1oboboo
goobOddbD4000000000D0O000O00DOODODOO
2000000600000000D0DOO0O0O0ODOO 20000
gobooboooooboi1boobooboooobob 00O
gooboboboooooo 200b0b0obobobon



The 18th Annual Conference of the Japanese Society for Artificial Intelligence, 2004

010000000000 00bo0ooo 4000000
goboooobodoooooboooooobooooooboOoo
O0000o0o00O0b200000000000000000
godooobodooooooooooooooooooooon
00o000o0oo0oDOooo0ooooooooooooog
O0topic 306 0 4000 000000D0OOOOODOOODOO
0000 Otopic 34300 100 00O Otopic 38300 60 000
oododoodobooooboooboooooooooo
000000000000 00 Rocchio-based DO OO OO
0000000000 Otopic 306003430383 0000000
0ooo0oO0ooO0oo0DOOoboO0oD 1200000000000
0000000000000 0o0ooooUoUooOooO (10)
gobodoooooobobboooooobooooooboOoo
(10) 0000000000000 00DOO0O00O0O00DO0O0
Joo00o0ooUoooooooooooooooooooon
00do0ooooooooooooooooooooooon
(lo)oU0o00300ULOUDOLOOUODOUOOUDOn
ooo0odooooobooooooobooobooooon
0000000000000 0 100000000000
oooooo

Jooodooboooo wwooooooobooooobo
O200000¢%0pic306 D0 O00OO0ODODODOODOOODODOO
gol00000000000000O0O0DOO000000O0ODOO
ooo0doboooboooooooobobooooboooooon
ooodobooooooooooooooboooooo

5 Udgn

0000000000 00oO0Oooooog One-Class SVM
ogooboocoooooboooobooooooo

TRECOOOOOOOODOOOODOOOOOOOODOOO
goooooooooooobooooooboboooooo
JooooooooooooboooogooooooooDo
oooooooooooooooOooOoOoboOoOoobboooboooo
0000000000000 0000000D0O Rocchio-based
obobooboooooboboobooobooboobooobooog
ogoo

gooooooboobooboboooooobooboooboooo
gooooooooooooooobobooooooooboooo
ubooooooooooooobooooooboboboooooo
ooooooooooooobooooobooboooooooo
goobooooooobooobboooboooooo

gooo

[Drucker 01] Drucker, H. Shahrary, B. and Gibbon, D. C.:
Relevance Feedback using Support Vector Machines, in
Proceedings of the Eighteenth International Conference
on Machine Learning, pp. 122-129, (2001).

[LIBSVM] http://www.csie.ntu.edu.tw/cjlin/libsvm/.
[NTCIR] http://research.nii.ac.jp/ntcir/index-ja.html.

[Okabe 01] Okabe, M. and Yamada, S.: Interactive Docu-
ment Retrieval with Relational Learning, in Proceed-
ings of the 16th ACM Symposium on Applied Comput-
ing, pp. 27-31, (2001).

[Onoda 03] Onoda, T. Murata, H. and Yamada, S.: Rele-
vance feedback with active learning for document re-
trieval. In International Joint Conference on Neural
Networks 2003, pp. 1757-1762, (2003).

[Salton 71] Salton, G. ed.: Relevance Feedback in Informa-
tion Retrieval, pp. 313-323. Englewood Cliffs, N.J.:
Prentice Hall, (1971).

[Salton 83] Salton, G. and McGill, J.: Introduction to Mod-
ern Information Retrieval. McGraw-Hill, (1983).

[Schapire 98] Schapire, R. Singer, Y. and Singhal, A.:
Boosting and Rocchio Applied to Text Filtering, in
Proceedings of the Twenty-First Annual International
ACM SIGIR, pp. 215-223, (1998).

[Scholképf 99] Schélkopf, B. Platt, J. Shawe-Taylor, J.
Smola, A. and Williamson, R.: Estimating the Support
of a High-dimensional Distribution, TR, 87, Microsoft
Research, (1999).

[TREC] http://trec.nist.gov/.

[Yates 99] Yates, R. B. and Neto, B. R.: Modern Informa-
tion Retrieval. Addison Wesley, (1999).



