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00000 &(z,),(z;)00000000000000 K= (®(x;),®(z;)) 0000000
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goboboooobobboooboboooobbbuooobobobooooboo
1L.gggoon

K(xy) = (2(x), ®(y)) = (2(y), ®(x)) = K(y,x) (3.1)

2200000 00ooobod

K(x,y) = (2(x), 2(y))” <[l 2(x) [P[| 2(y) [I*= (2(x), 2(x))(2(y), ®(y)) = K(x,¥)(3.2)

. 00oooon
XOROODDDODOOOOK: (XxX)>»>ROODO00000O K(xy)=K(y,x) 00
000000000 KOOO0OO000000

K(x.y) = 3 a5 (x)6(y),a; > 0 33)

gboboboogoboboboooobon

| Ky () f(y)dxdy 2 0,Vf € Lo(X) (3.4)

0000000 LX) OOOOOO0Oooooooooooooooooooooooo
gbooooogn

gbo3b0bugoobboooganon
gbbbuoogobbboooobbbooooboo

e IDJUUDDOODK(Xx,y)=x"Yy

DO00D0D00K(xy)=(14+x-y)

e ey
0000000000 K(x,y) =exp

202

e JI0JUDDODODDODO K(x,y)=tanhk(x-y)—20

gooobobooboobbbbbbbbooboooudouuooooooooooon
gbogbobodboobbuoobbbuooboboobbooboobobooboon
gbobodgbbogobbooobbuoobbooobbooboobboobbobon
gboogao

18



3.1.2 00000

gbouogbbodbobbooobogbobboobbuoobbooobbuoobood
gboogobodbobogbboobuoobboobooboboobooobooon
goooboobbbbbbboobobbbobobbbbbbbooboouououuuooooon
Ooodoooodoooooodn Ky =K0oooooooooooooooooo
gbobobodgo

k(xy,z1) k(xy,z2) - k(zy,x,)
k(xg,z1) k(xe,z9) -+ k(zg,xy)

K = : : : : (3.5)
k(x,,x1) k(x,,xs) -+ k(zp,z,)

00000000000 bO00bO0oDbO0oDbOOoDooosvVMOOoOooooooooao
gboobogobboogboooobuoobbuoobboobboobbooboboon
OO000b0o0O0O0o0O0obO0obOobooOoboooobosSsvMooooobooooogo
goobooo

3.2 Support Vector Machine

Support Vector Machine (SVM) 000000000000 0000O00O0O0O0O00OO
OO00oO0ooooobooSvMO VanpnikOOOOOOOOODOOOOODOOOOODO
gt oooooooooon
ooooooooooboooboooooobooboobooooooobosvMOn
OOoooboboooboooobobosvMbooooboooboooobobooooogo
gbogbobodboobbuoobboobuoobbooboobbuoobobbooo
00 (v, 4),i=1,.,na; Ry, €1 00000000000000 SOO0O0O0ODO
gbbbuoodgbobbboooobbbuooobbboood

(w-x)+b=0,[x] € R" (3.6)
ooobdoobooobdobwbOOobOoooooobobobosboboboobobooog
0000000000000 000000000 f(x)

f(x) = sgn((w - x) +b) (3.7)
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00020000000000000 (w,b) e R xROODDDO0000000000O
00000000 f(x)>0(f(x) <0)0000000000x00000000000
0000000000000000000003600000000000000000
0000003100000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000 (w,b)0000000000
(z;,5:)000000000

(3.8)

U 3100000000

038000000 y((w-2,)+b) 0000000 |w| 0000000000000
0~0~>000000000000000000000000
SVMOOOO0O0O0O0000000000000000 S00000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
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gbobogobbgobbooobboobbuooobboobbuooobooobobo
gbobogbobodboobboobuobobobobodoboobbooboobobon
oboobobooobo320obobooobobooob¢epoobobooobuonoboong
gbbbuoooobbbouoobobbooogbbbuoooobbbuooooboo

[w-x) +b=1 o
1
[w-x) 4 b=0 o ™ *

032000000000

gbbobooodgobobod

000000000 S = (z1,%), ..., (xny,) 0000000000000000000
000 (w,b)00

ming (W),

3.9
subject to y;((w-x;) +b) > 1,i=1,...,n (3:9)

goobo3gibiwoobowrgooboogooooo V:WDDDD

gbbooobogbbuobbuaobbbbooboboooobuooboobooobo
gbooboogooboood

max W () = Y0y o — 5 30 Yiyi0a0y (Tig,)

. ; (3.10)
subject to >0 y;a; =0, > 0,0 =1,...,n

21



oboodboogobb «rgg31obbogbobbooobbooobooobboan
OoodonD w' =0 sunmyoiz; DO0OO0DOOO0OO 7:mDDDDDDDD
googbbooobogbboobuogbobooobooboobbooboobobon
gboobugubogboogboobbuoobboobooobuoobbooboon
googbboobodboboobuogboboobooboobbooboobobon

gbbbouooogbbbuooobbbuooooboouoon

gbobobooodgobbod

gooobobobbbobbobbobobbbtbdddddooooooooooooon
Oobooobooooooooboooooooboo?ooboono s2000bO00Dn
oooooe¢ooonog

vi((w,x;) +b0) > 1-¢,

&>0i=1,..,n (3:.11)

gogbobobobbbbodooooubobobbbodooooobbobbbooooon
gogd

ggodoooooobobbbuooooo
1-Jobbodoobuodgoobboooobbooobbooobbooobbooo
ooooooo S =(x,y),..(re,y,) 00 000000000000000O00OO0OO
(w,b)0 0O

minwb(w) + 02?21 57;,
subject to y;,((W-x;) +b) > 1—-&,i=1,...,n (3.12)
fi 2 O,Z: 1,...,7’L

DDDD3.12DWDDDDDW*DDDDDDDDDDDDWZmDDD 1-0god

O00000000000000000000000O0O00O0DO0O000DO0O0O0OD (3.12)
gboooooooood

max W(a) =>7" 1 a; — % i1 YiYi i (Tia,)

3.13
subject to > y;0, =0, > a; > 0,i=1,...,n ( )

00000000000 «*00 (3.13)00000000000000

2-Jgggobboooboodoooobbobbbdooooubbbbboougo g
ooooooo S=(x,%n),...(x,y,) 0000000000000 00O0OOOOOO
(w,0)0 0

miny, ,(w) + C S0, &2
subject to y;((W-x;) +b) > 1 —-&,i=1,..,n (3.14)
&>0i=1,..n
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DDDD(3.14)DWDDDDDw*DDDDDDDDDDDszmDDD 1-go0o

gboogbobuogbbodgbooobuogobboboooobbooboboobood 3.14
gbboobooodoobooo

max W(a) =27, a; — %sz‘:l Yilj QL <(iﬂmj) + %fij)

. . (3.15)
subject to > y;0, =0, > a; >0, =1,...,n

00000000000 «*00 3.15)00000000000000

3.2.1 SvMUOUOOOOOOO

U333 000000o0o

gobooobbooobbooobbooobbooobboooobboobn
ooobogbobobobobobobuoboobooboobobobobobobobog
gboboobobooboobobbooboobooboboobuooboboobd
ooobbobooboboboooboobobobobobooobooboobobobo
goobobboboboboooobobobobooboobooboobobobo
oogd

f(x) = iwi@(xi) +b (3.16)

gboogbboobboobboobuogbbobobooboobbooboobobon
gbogbobodbbouobbouoobbooboobbodoboobbooboon
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god

n

f(x) =) (®(x;) - D(x)) + b (3.17)
=1
0000000000000000000000000000000000000000
000000000000000000000000000 K = (®(z)- ®(z;)) 00
(3170000000

n

f) = K(xi)-(x)+b (3.18)

i=1

OOooobOoboooogooooosvMOoboooobooo

Flx) = sgn (Z K(xi) - (x) + b) (3.19)
=1

Jdddddddddddoogdgggdda ¢($)DDDDDDDDDDDD
Od00odood 1-oddoooooood2-oogoooooooooogoooooano
ggog
oo nooooodgooon
oo oo oo g oo oo g
ddoodoooodoon

3.3 Ubuobogobouoooobooonboon

OOo0ooooooooobOOO0O000000000000000000000000
Oo0000000000000000000ooooooOooOoOOOObODObOOObOO0O0
oooOoOoOOO0O00000000000000000000O0O0O0O0OOOODOOOO
00000000000000 (120000000000 0000000000O000O0O
0000000000000000000000000 (vector space model) 0 0 000
OoO000000000000000000000000O0O00O0O0O0O0DODODOObOO0O
000000000000 oroo00boo0000ooo0ooo0oooooo0n
Oo000000000000000000000000000000000000000O
ooboooOoOo0O000000o0ooooooOoOoO0bOOoOOOOODODODODDOOOOOOO
000000 [12)0

3.3.1 OJO0Ooooooood

gboogobuogbbuoboggbobooobooboboobbogbobooood
gbogbobodboobbodoboobbboobboobdoboobobooboon
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OO0 [oj0[9ooo000000ooooooooooo sSsvMO0OO0OOOooooooo
svMOOOoooooobooooooobooboobooooboobooboooooooo
0000000 [9o10.0000SsvMO000000000O0o0ooooooooo
gbogobuodgbbodboobobuoouobuoobbbooobuoobbooboon
gboboboooobbboooboboogobobbuoooooon

3.3.2 OUOOOO0OOobooobuobboboboobd

gboodgboboobogbboobobbobobuoooobooboooboobobod
oboobobobobbobobobbobbobbobbobbobbobbobobob
ooobobobobobuoooob4b0bobobobobooobobobobobog
googobodbogobooboobbooboobobuoobbooboooobon
oooSsvMOOooooooooboboboboooooobooboboobooooogoo
O000000000o0ooooo (1o, 12)0
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40 Oooduobootodoood
BN

Dobooooooobooboboboboboboboboboboboobobbobog
gbogobuodgbboobooboobobobuoobboobooooooboboobn
goobgbobobobobobbobobobobobooobobobbobobo
gboogbobodbogobbooboobbooboobbuooboboboooboon
OO0bOOo0oo0OooOoobooIpCOFIFOODOOODODOODOODODOOODODOOD
gboogobboobobbbobbuoobbooboobbooboobobuooboon
gboooboooobobboooobbbooooboboan

4.1 0O00O0OO0OOOOOOOODOOODOO

gboudgbogbbogbuogboobbodoboobbobobooboobbod
gboogugbbodbboobogobuoobbobooboooboobbooon
gbobbodbuoobobuoobboobuoobboobobogboobobooboon
gboogbboobuodbboogboboobogbboobooboboobboobobon
oboobobobooboobobobobobobooobobo200b00b00b00b0
gboogbboobuodbooboobuogbboobobodoboobbogbooboon
gobooo
oooooobogbobooboboobobuoo  rboobboobboobboobobo
ooobooooobobobbboboboboboboooorbobobobobg
gbobbodboooboobboobuoobboobooogbooobuooboon
OobooboobobooooooobobobooooosvMbooboobooooooogo
O0000000000o0o0o0oo0o0o0o0o0oooooooooooo fo@ooooooo
gbogboobogbbodgboboboobboobbooboobbooboon
OOobOo0obooboobooboobooooobooobobboOoooboboOooboOoo svMo
gboobobodbboobbuoobboobuoobboobooodgbobooboon
gboogbobodboobobuogbobuoobbooobbodgbooobooboon
gboobodobbodbbodobobbuoobobbuoooobobooooobood
gboogobbooboboobboobuooooboobbogbooobuooboon
0000000000000 0000000 [BoODODODOOODOoDOooooOooooo
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gbobogobuodgbboobooboobooobuoobbodboboobooboon
gooobbobbbbobboboobbbbbboobobobouoouuooooooooon
goooboobobbbobboboobbbbbbobootooodooogooooooon
gooobbbbbbobbobobbbobobbototouudooooooooooooon
tfxudf 00000000000 DO0ODODOODOODOOOODOOOOODbOODODODO
gbogbobodbobobbuoobboobuoobobuoobbodgboouoboon
goboboogobbooogn

4.2 OJ0O0O0OO0O0OOO0OO0O0OO0OO0

goooboboboboooobbobbbboobooduougoooooooooooon
gogoobbbbobbbbbbobbbbbbbbbdodoooooooooooooo
00 (bag-of-words) 00000 00OO0O0OO0OOOOOOOOODODDODOODODOOOOOOO
obobobgoboboobobbobooboboboboboobobo200 30
gboboboboooogobobbbouooooboboob1biligbbobbuoooooon
000000000000 (1200 410000000000000O0O0O0O0OOOOO
OOooobooboobooooboboosvMUOboboooooooboboboooogo
oogd

| FRER AT | | Fidf | | Kemel Matiz |

e o] B I T
" |

SVM

041 0000000DO0O0DOODOO

4.2.1 0000 (bag-of-words)

oooooooobdJd0boobobooboboobbooobonoboboobooobg
O0000000000000000 ¢(d)0

925 rd— ¢(d) = ((tf(tflad)7 (tf(tf27d)= ) (tf(th7d)7 )) S §RN (41)

000000 (10, 12]0tf(t;,d) 000 ;000 ¢, 00000000000000000
obobooNOOboobobooboboobooboboobobbobooboo
gbogobuodgbbodboobbobbodobobbodoboooboobbooon
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gboogobodbogobuoobbooboobbboooboboobobuooboon
gbboboooobbbuooobbboogood

4.2.2 tf x idf

bbhooobbgoboboobbooobbooboboooboboobooobbo
gboobuodgbbodgbooobuoobbodoboobooobuoobbooboon
oboobdooboboboboobooboobobobobooboooboboboboo
O0000000ooooooo 1o, 120
O00000000df00000000000f00000000D000 (inverse document
frequency) 00 0000000000000 0O0OOO0O0OOdf(t)0D00t0O0ODO0OO0O
OO0D00DO000+¢tO000qwdf00

idf (t) = In <dfl(t)> (4.2)

OO00O0b0b0ob000d, 0000 tfxdf DOO00O0OD0OOOODOODODOO

On(d) = [LFidf (ti, ), Lfidf (t2,dy), ... tfidf (ty, dn)] € RY (4.3)

oooo¢;000 4, 0000100000, 00000000O00DO0DO0ODO0ODOODO
HEN

4.3 O0OOOOOOOO

OO0000000¢fxdf 000000 0O0O0O0OO0O0O0O0O0O0O0O0O0OO0O0O0ODODOO
gobobooogoon

N
K (dy,dy) = (p(dr) - ¢(d2)) = Yt fidf (t;, d1)t fidf (t;, dy) (4.4)
j=1
gggoooooboooooggoooooooggooooooooogooooog
Oo000oooooooooooooooooooooogoggg K(dl,dg)DDDDDD
ogooogogono SVMDDDDDD[lO,lQ]D
0o b oo oo oouooooo
o000 U g RBFE
Ofdo0d0o 20000000000 oobocobooogobuouoog
gooooooguo 20000 ooooooooogoboogooog
oo gooooooogoboooogo b ooooogooboouoogog
DDDDDDDD[IO]DDDDD4.2DDDDDDDDDDDDDDDDDDDDDDD
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Ooooboobooooobooooobooobboooooobo svMOobDoooooooo
OobobooooooboooobooooboobooooobosSsvyMooooooo
gooobobobbobobobboobobbbboboboodoodddooooooooooon
gbbbuoooobobboooobbbuoooobbbooobbbuooooboo

NOHILEBICHITEETFF—H

T RERBRAT R R B B
& tf-idf st o [or]-[ 0 [-] o
w1520 0 ] 0[] 04[] 03
sEil o4 Jonl-Jo]-[ o
Hita] 03 ] 07 [0 -] 048
B S e S Y | Wl 0
BE e o -] 0 ]-J 0 SVMs '
H— LB sfal o [on |-Jow ]| o P':_; : s = s K.
% ’—> il 0 X [-] X [«] 0
A ] oat Joar <[ o] om ;
Afnf 02 | 03t |-| 06 |- 07 sl X 0 |- X [«] 0
BT 2OAh—=RILTE
YR

O 4.2: One-vs.-rest 0

4.3.1 0O0OO0OOOO

gobooooo3ooouooogoooooooooonn
K(X7Y):X'y (45)

OooobosvMOoooooooooooooobooooooooooooOoooboooo
oooobobocooboboobooboobooboboboooooooDoboboboo

4.3.2 RBF O OO0 (Radail Basis Function)

RBFOOOOOOOODOOODOOODOO
Ix—y |
v

RBFOOOOOOOOOOOOOOOOOOOOOODbOO0ObOODbOobOobOoboobooobDo
OooboodbooRBFOODODOOOOODOO2000000000O0DOO0ODO0ODO
0000000 [320200000000000000000000000O0OOOOO
OOooocoooobobOobooobobooo RBFOODOODOODOyDODODOD
ooon

K(x,y) = exp — (4.6)
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4.4 OJ0O0O0OO0OOO0OO

ooobooSvMO 200b0000O00o0ob0obOobDOoboOolbooobooobOooF
obobooboobobboo20b0b00b0oboobobooboboobobonbg
OO0D00200000000000 One-vs.-rest 000000 ODOO Pairwise 00O
OO0One-vs-rest 0 kOO OOOOOOODOOOODOOOODOOOODOOOODOOO
OO0O000b0bobooobOob00OPairwised O kOODOOOOOODOOO 200000
000000ooooz200000000 ,G,0000000000 270
OO0D000000D00O00O0000b0o0boOonDO One-vs-rtest OO0 OOODOOODO
O00000004300000000000 One-vs-rest 0 0O0O0O0OOODODOOO
ifxddsOOODODODODOODDOOODOOODOODOOODOOODOOOD FOODODODOFRFODO
0,0b0boborooboobobooboboo2b0obbo0oboboobobobg
oobooogoboooboooboo FOO0O00DLOO0DLOFOODOFFODOO,O0D00
obobobrooboboborobg,obobobborooboobobobobobg
gboooggbogoboboooobugobbuoobogbobooboooooboon
oboobdgrobboboboobooboobooboobbob  rooboobo
oobooobogobooobuoobbuoobooobooobooobo robDbo
obobobooboobooboobooboobobo

= _% _' ﬁ _.-i- =W )

0 4.3: One-vs.-rest O

4.5 UU00OO0o0Oooobooobooonbnd

O000D00O00O00Db0O0ObDOoD One-vs-rest 00 O0DO0O0OOODOODOODOO
goggoobobbbobobobbbbobbbbtboddddudoooooooooooooo
ooooobooorboboooboobobool1obobooobbooobobuoooboobo
gbobogoobbuoobbuoobbuoobbuodobboobobobbooboon
gboogobo20bdgobooobooogbobboobboogbbooobobon
gbbbuoooobbbuoooobbobdan
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st oot

gboggugoboogbbooobbobboodbbuooboooobboooon
gboboboooobbobugoobobooogoooboogn

5.1 OOOOO

Doobo4000b000b0bobobooboboobobuobbobobobg
oooogboboboboboboboooboboobobobobobobobo
goboobobobobobooooobobobboboboobobobobobo
obooboboobooobooobod

OobOO0boobooooboob0obobooboobo RBFOOOODOODOODORFODO
OO0D00000b0ob00o0bD0o0oobDoboboOnog One-vs-rest OO OOOFOODO
ooobobobooboooboboboobobobobobooobobbobo
OO0O00OD0ORikitoku D LIODOODOOOOODOOOtfxdfOODODDOOOOOOOOODO
ooobdobobobobbooobobooboobobooboboobooboobobo
ooooobooon

5.2 OUOOOOO

OO0000D0O00oboOoNTCIRODOOOO0DODOO0OO0oDobOOoobOOOONT-
cClROOOODODODOODODODOOOMUubuobooooooNTCIRDODODOO
obooobooboobooroboooboboobobooboobuooboonog 19930
0019970000000 b0o0boonDesnbg 19900b000on 21,606000
gbbogoboboboogbbuoodgb ebuogoboooboooboooou1ibobood
ooobdoboobgo2o00b0obobooobooboboboooobobobobog
OO00O0000000ooO0oo0b0OOoONTCIRO FOOOODODODODOODODODOODOOD
OO00o0bOooboOoOgNTCIRODODODODOOOoOoooOoboboooooboboooogo
DboouobooboboobobobsBo4dbbdboboboboorooobonog
gbobobobbbodoooobbbbuoooobbbbboooobbbbooooobn
Oboobooobgboogs2000boboobooboobobgrunon 199000
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gboogbogboboob2o00b0bboobobobbooboobbooboobodon s.30
oboobobbooboobogs40b00d

O 5.1: NTCIROOODOODOOO

gooo ERN oo HRN
oogno | 19930020020 | 3,496,252 | OO0
oogo | 19930020020 | 3,496,252 | OO
gooo | 19930020020 | 3,496,252 | OO

052 000000058B03400000O

g
19970 | 183
19980 | 92
19990 | 107
20000 | 111

053005400 FODOUODOOOLO  FOODDODODODOODOODOODOODO
obobooobbooobboobbooobobooobobooobbooobboobobo
gbobooobobooboobo robo 33gbobooroboboooooobon 33
Oooboobooboboooobooboboboboob0 roboboooooboboo
ooobdboobooooob rooo0o 1ih0gboob 1oL rFroobobonbg
obooboobobobbbuooboobooboobo1ooboobooboobog
U0 FrFrOO00D00O00OOO0SS000000000D0O0ODO
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O53: 00000058B0400 FOOODOODOOO

FOOO [000(@D)/O00000 |00
5B034AA01 92 /382 24%
5B034AA02 24 /382 6%
5B034AA04 68 /382 18%
5B034AA05 22 /382 6%
5B034BB00 1 /382 0%
5B034BB01 82 /382 21%
5B034BB02 69 /382 18%
5B034BB03 13 /382 3%
5B034BB04 10 /382 3%
5B034BB05 37 /382 10%
5B034BB06 3 /382 1%
5B034BB11 28 /382 %
5B034BB13 1 /382 0%
5B034BB15 35 /382 9%
5B034BB16 13 /382 3%
5B034BB17 123 /382 32%
5B034CCO00 16 /382 4%
5B034CCO1 147 /382 38%
5B034CC02 48 /382 13%
5B034CC03 15 /382 A%
5B034CC04 28 /382 7%
5B034CC05 53 /382 14%
5B034CC06 34 /382 9%
5B034DD00 5 /382 1%
5B034DD01 120 /382 31%
5B034DD02 89 /382 23%
5B034DD03 28 /382 7%
5B034DD04 3 /382 1%
5B034DD05 98 /382 26%
5B034DD06 31 /382 8%
5B034DD07 75 /382 20%
5B034DD08 6 /382 2%
5B034DD09 1 /382 0%
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054 0000005B400 FOOODOODOOODO

FOOO |0O00(0)/0000000 |00
5B034AA01 9 /111 8%
5B034AA02 11 /111 10%
5B034AA04 4 /111 4%
5B034AA05 6 /111 5%
5B034BB00 2 /111 2%
5B034BB01 5 /111 5%
5B034BB02 56 /111 50%
5B034BB03 8 /111 %
5B034BB04 6 /111 5%
5B034BB05 6 /111 5%
5B034BB06 3 /111 3%
5B034BB11 7 /111 6%
5B034BB13 4 /111 4%
5B034BB15 8 /111 %
5B034BB16 7 /111 6%
5B034BB17 15 /111 14%
5B034CC00 5 /111 5%
5B034CCO1 89 /111 80%
5B034CC02 41 /111 37%
5B034CC03 41 /111 37%
5B034CC04 42 /111 38%
5B034CC05 56 /111 50%
5B034CC06 52 /111 A7%
5B034DD00 49 /111 44%
5B034DDO01 61 /111 55%
5B034DD02 72 /111 65%
5B034DD03 73 /111 66%
5B034DD04 75 /111 68%
5B034DD05 09 /111 89%
5B034DD06 106 /111 95%
5B034DD07 110 /111 99%
5B034DD08 111 /111 100%
5B034DD09 111 /111 100%
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gss: 000000 roon

FOOO
5B034AA01
5B034AA04
5B034BB01
5B034BB02
5B034BB05
5B034BB15
5B034BB17
5B034CC01
5B034CC02
5B034CC05
5B034CC06
5B034DD01
5B034DD02
5B034DD05
5B034DDO07

5.3 UUOUOOOOOOOONO

gboodbogobbogbuogboobbuooboobbobobogboobbon
oboobbooboobobooorobboooboobbobobooboobboobn
roOoooooooobobooooobooboobo20b0b0b0obooboOoboOo SsvyMoOooQg
gbobbobbooboobodgsedbuoobooboon

0 5.6: FO
gooo
O [
ooog (0| TP | FP
0o | TP | FP

05600000000 (precision)0000 (recall)DF O (F-score) 00000000

e 000 (precision) : 0000000000000 ODOOOOOOOO
TP

Precision = W (51)
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e 000U (recall) : O DODOODODOOOODODOUODDODODODOODOOOOOOODODO

TP
Recall = m (52)

e FO (F-score) : 00O OOODOOODODOOODOOO

2 x Recall x Precision

(5.3)

Recall + Precision

54 UU0OUOOOOOOOOOONO

oboooboooboobooobuoobbo K=Oooboboobooobooobd
OboooooboobOo b rFOoooboobobboboobuobobobboobo
goobg

54.1 K-D0OOOOODO (K-fold cross-validation)

Ooo0oooboboobboobb KooK -100Oooobooooooooooo
ooboobobo Kogooooboboobobobooooobobob11boboooo
ooooOoOoOoooooooosvMooooooooboooobobooooooooooo
000000000000 00000000000000O0000 32000000 K-—
OOoo0oboobobobooobooboboob0 k=1000000000000000OO
oooobooosvMbooooooboboobooooooooo

5.4.2 0OUOOOOOOO

Doboboboobbobobo0ORBFOOODOODOODOODLDOODOODOODO
gogoooboobobobbbobobbbobobbbbbbbodooudouooooooon
gbbobobooboobbobboboboobbooobbuoobobooobbooo
obhobobobobooboobuoobobbobbobboobobooboobPython oo
oboboobobbobuooboboo RBFOOODOODDOODOOODODOODO
00000 2000000000000 o0o0o0oooooooooooon0 K—0O
00000 (K=10)000000000000 RBFOOOOOOOOOOOODODOOO
.70 0 8o
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O057.000000:000000000K-000000 (KO 10)

FOOO Cost Parameter
5B034AA01 0.03125
5B034AA04 0.03125
5B034BB01 0.125
5B034BB02 0.03125
5B034BB05 0.03125
5B034BB15 0.5
5B034BB17 0.03125
5B034CC01 0.125
5B034CC02 0.03125
5B034CC05 0.125
5B034CC06 0.03125
5B034DDO01 0.03125
5B034DD02 0.03125
5B034DD05 0.125
5B034DD07 0.03125

058 RBFOOOOD:0000000O00K-000000 (KO 10)

FOOO coboboo |Ob0Oobooo
5B034AA01 0.5 0.0078125
5B034AA04 0.03125 0.0078125
5B034BB01 512 0.00012207
5B034BB02 0.03125 0.0078125
5B034BB15 2.0 0.5
5B034BB17 2.0 0.5
5B034CC01 2048 0.000030518
5B034CC02 2.0 0.0078125
5B034CC05 512 0.00012207
5B034CC06 0.5 0.0078125
5B034DD01 512 0.00012207
5B034DD02 0.03125 0.0078125
5B034DD05 8.0 0.0078125
5B034DD07 0.03125 0.0078125
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5.5 UUOOOO

OobobobooboosBo34U 0o

Oo0O00D0O0OO00DoOooosBo340dDOO0OoOoOoOooONTCIRODOOODOO
0000000000000 0000 FOOO0OOOODOOODO (O05.1)0

g 1== i BBO34
= HFEr
T T T 19575 153
e oy
199685 g2
MTCIR 1999 107
= 2000 111
F—Rt e k |
Fa—2 1|F2—2 2] |FE—2 i|- |FH~2n
B/iE 1 (] g 5 o
e Bt 2 X X o 5
BT O O3 e o
%EEF' L X {:} >< X
O 5.1: J000000Ob/B4O00ONO
tf xidf O OO

gooobobobbbobbboobotoodduduuoogooooooooooon
0000000000000000000 MeCab 092 00000000000000
gboogobodboobobuoobbouobbooobbogbooobooboon
gbbbodboobbuodobbotobuoobbooboobbodobobooboon
0000000000000 2,20000000000000000000O030000
oboobooboboooobobobobooobobobos3soobobobobog
OO0b0o0bobooobooboobobooobooboboooOtfxdfoboooogon

00000000000 (05.2)

ooooobbd

Orobooboobobbooboooboobuooboboboboboobnon

Thttp://mecab.sourceforge.net /
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R R
g

e

IRER

e ¢ tfidf 1 [thef 2 |~ [thef i |- |tadf n
W& 1|03 [012 [~ 0 [ ] 01
®F 2| 0 | 0 |04 -] 03
¥ | 04 [013 [~ | 0 [~ 0
##Fon| 03 | 07 |- 013 [~ 046

0 5.2: tf xidf 000

oooobod

000000000 K—-00O0OOOoOo (Ko 10)ooooooooooooooooo
goobod

One-vs.-rest D 000000

gs3bipoooboboooooboob rboboobooobooboboobon
ooooboooboOoRBrFOOOOOODODOODODOODOODOODD FOOODOODO
gooo

FF—i 1 |FF—L 2|~ |Fo—2_ |- |FF—En
FHE_1 @) X X o]
REAE_2 X X @] @]
it S = | [tfidf_1[thdf_2[--- [tfidf i - [tfidf n | F¥—2_n
FHEE ] — — X X [ [tfidf_1]tfiaf_2[--- [tfidf i[ - [thdf n] F¥—2_i | O
= % @ — % % [ [ tficf_1 [thicf 2] - [tfidf i] .- [tidf n| F¥—h 2] X @) y r
a0 thidf_1 [ thict_2 ] -~ | tidt_i| -~ |idf n| FF—A_1 | X [0) SVM
tfidf_1 | thdf 2| --- | thdf_i | - | tidf_n =w 1036 (042 [ 0 [—[ 04 B kX - X i)} Linear Kernel
#1035 [o012 [ o [ 04 I:> 2] 0 | 0 |04 -] 03 X X = |::> e
e A G S T T N N I ) P I £ T = ii) RBF Kernel
— Fari| 04 019 || 0 [--] © [@] C‘ %
W@¥i| 04 019 || O |--] O Efn| 03 | 07 || 019 ]| 046 B3
#EF n| 03 0.7 (---]0.19 |---] 046

O 5.3: One-vs.-rest O

0d

gbooooobobobobooobobo robobobooboboboroboo
000000000 FOOODODODODOOOO0ODOOOOOOOO (O 54)
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F¥— 5L 1 |F#— Ak 2 || FZ—Ah 0]+ | E#F—A n
HEF 1 @) % T % O
HiE 2 X X Q O
FEFT_I O O X x
Ee= BE= FiE:
fic )
i AL - N a 2 " XX XXX XXX
FiiE_2 XXX XXX XXX
TAER > XXX XXX XXX
F#—t 1 |[Fr—2b 2] [FF—s i|-|FF—in HERE XXX XXX XXX
B 1 ol 0 [ ] s ~a XXX XXX XXX
W 2 % % 5 O ¥ n XXX XXX XXX
B O e X O
iy X B X O

U os54: 0000

5.6 UUUOOMO

0000000000 000DO00DODO00oOoO0ODOOobOooOOobODOOoDOoOOooDOog
000000000 (Python)DOO0OOOOOO0O0OOOODOOOOOODODOODODOO
00000000 Proceessor: 4 x 2.5GHz PowerPC G50 Memory: 1GB DDR2 SDRAM
00000000000SVMOOO0O000O000D00O00O0 LIBSVM(version2.91)2[32] 0 0
oooad

5.7 UUOOO

booobgobobooRBFOODOODOODOOS900 51000000 5900
s.1000bbobobrobobooooooooooboboboboooobonn
Doobobooboborooboboosiitogboboos11ogRBFOODOOO
gboobobdodboobbuoobboobuoobbooobbodobobooboon
oboobuooboobboobooboobooboobooboobbOoobg RBE
gboobobuodgbbodboobbuoobbodbobbouoooboobbodoon
gooobobobbbooboboboobobbbbobootbodoodooooooooooooon
goooobobooooooooobobobobobobobobobobobobog
goobogog

http://www.csie.ntu.edu.tw /~ cjlin /libsvm /
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gs9: 00000gooo

FOOO |[TP|FP|FN|TN 000 000 FO
5BO34AA0L | 0 | 0 | 9 |102 N /A N /A N /A
5B034AA04 | 0 | 0 | 4 |107 N /A N /A N /A
5B034BB05 | 0 | 0 | 6 |105 N /A N /A N /A
5B034CC02 | 0 | 0 | 41 | 70 N /A N /A N /A
5B034CC06 | 0 | 0 | 52 | 59 N /A N /A N /A
5B034DD02 | 0 | 0 | 72 | 39 N /A N /A N /A
5B034BBOL | 0 | 6 | 5 | 100 0.0 0.0 0
5B034BB02 | 0 | 2 | 56 | 53 0.0 0.0 0
5B034BB15 | 0 | 2 | 8 |101 0.0 0.0 0
5B034DDOL | 0 | 4 | 61 | 46 0.0 0.0 0
5B034BB17 | 1 | 2 | 14 | 94 | 0.333333333333 | 0.0666666666667 | 0.111111111111
5B034CCOL | 17 | 3 | 72 | 19 0.85 0.191011235955 | 0.311926605505
5B034CC05 | 1 | 1 | 55 | 54 0.5 0.0178571428571 | 0.0344827586207
5B034DD05 | 1 | 0 | 98 | 12 1.0 0.010101010101 0.02
5B034DD07 | 2 | 0 [108] 1 1.0 0.0181818181818 | 0.0357142857143

5.8 OO

googbobodgbobooboobbooboobboobooooboobobod
Oo0O00obooOoOoooo0oooDoo0oooooOefxdf00DOO0OO0OO0ODOOOO0O
gbobobobuooogbbobbooooobbbboooobobbooooboboood
goobobbobbbbbbbbbbbobobbbbbboboooooououooooon
gboogbobodgbobbogboobbooboobbooboooboobobooon
gbodobboodboobboobuobbobbodoboobboobooboon
gbobobooooobobooooobbbbooooobobobooooboboboood
goobgbobooooooooobobobobobobobobobobobobog
gbobobbouooogbbobooooobbbboooobobboooooboboood
gboobobobobbooboboboboboboboobobooboboboobo
000000 .,00000000000000000000000000O00000O0O
ooboboboobooboboboobobobobooboboboooobooon

41




O 5.10: RBFOOOOOOO

FOOO |TP|FP|FN]|TN 000 000 FO
5BO34AA0L | 0 | 0 | 9 |102 N /A N /A N /A
5BO34AA04 | 0 | 0 | 4 [107 N /A N /A N /A
5B034BB02 | 0 | 0 | 56 | 55 N /A N /A N /A
5B034BB05 | 0 | 0 | 6 |105 N /A N /A N /A
5B034BB15 | 0 | 0 | 8 |103 N /A N /A N /A
5B034BB17 | 0 | 0 | 15 | 96 N /A N /A N /A
5B034CC02 | 0 | 0 | 41 | 70 N /A N /A N /A
5B034CC06 | 0 | 0 | 52 | 59 N /A N /A N /A
5B034DD02 | 0 | 0 | 72 | 39 N /A N /A N /A
5B034DD07 | 0 | 0 [110] 1 N /A N /A N /A
5B034BBOL | 0 | 6 | 5 | 100 0.0 0.0 0
5B034CCOL | 17 | 3 | 72 | 19 0.85 0.191011235955 | 0.311926605505
5B034CC05 | 1 | 1 | 55 | 54 0.5 0.0178571428571 | 0.0344827586207
5B034DDOL | 5 | 8 | 56 | 42 | 0.384615384615 | 0.0819672131148 | 0.135135135135
5B034DD05 | 18 | 4 | 81 | 8 |0.818181818182 | 0.181818181818 | 0.297520661157

gsl1l: 00b0ognoooronoon

gbooodg ooog (gbg | Frd
gboobogg 0.17 0.03 | 0.05
RBFOQOOO 0.25 0.02 | 0.03
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el UU

OO00000ooooooboooooboooooboobooDooonDg tf xdafo0O
ooobobobobobooroboooboobobobooobobooobobonoo
gbobodboobbuogbboobuooboboobbogboobobooboon
oboboodbooboboobooboboooboboooboboboo RBFOOODOO
2000b0b000bbood0obuoobobbobbooobbooobbubbooobb
obooobdobooboobuoobooRrRBrooooobooobooboobooobg
oboboobobbobuoobobboRBFOODOODOODDOODOODODOODO
OoooobooooobobobuobobobobobooRrRBrOooobobonon
gbbbooodgobbbuoooobbbbooooobbbuoooobbbboooon
gbooggobobogbobuogbboboobboobooobogoooboboon
gbbogudgbbodbobooboobbuobbodobbouooboobboobooo
gboogobuoooobuogbboobuoobbooboobbodgbobuooboon
gbbbuoooobbbduooobbbouooobobboooobbboooon

oooo

boobobooooooboboooooooboboooobooooboooooooooooboboOono
Oo0oobO0odRBFOOOOOOO0OO0O0O0O0O0O0O0O00O0O0O0000O0000000
OooooodooobooodoooboooooooooooboooooooooooOooo
OoobooobooooboogboodoRBFOOOOOOO0OOOO0OO0O0O0O0O0O0O00O00
OooooooooobooooobobooooboOooooobooooooobooooobooboOoOoo
Ooodoobooooooobooooooooboodooooooooooooooooo
Oo0oo0O0O0ob0OrO0oO0000O00O0000O0oo0O0oOO0rOooooOoooooooaoo
Ooodooooobooooooooobooodooboobooooogoooooanoo
doodoobooboooooboooooooboodooboooooobooboOooooooo
Ooodooooooooboooooboodoooooooooooooogooagon
0000000000000000000000 (latent semantic indexing) D00 00O O
Oooboodoooobobodoooobobooooooboogooooooooodgoon
doooooboboooooobooodoooboobooobobboooooboobooooooo
Ooodoooboooooooooooogoooooodooooooogoooon
Ooodoboodoooooooooboooboooboobooooooboboooooboooooo
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gbbogobuodgbbdoboooobuoobbooboboobobuoobbooboon
OOoooboboooboooobobooogosvMDk-nmOOOooooooooogo
gooobobobbobobobboobobbbboboboodoodddooooooooooon
gbodgbboobuodgboobobbuobobobbodoboobbooboobobon
googbboobuodboobobooboobboobooobbooboobobon
gboooao

44



BN

DboobooboobbbobbooboobuoobuoobuobUdl Ho Tu Bao OO
googobuoobbdoboogbogbobuoobboobooobuoobbooboon
gbbbuoogobboooobbbuooobobbboooobbon

45



[]

1]
2]

3]
[4]

[10]

HREEN

gobboood,bbbuoooobbbbuooodg, 2002

bbb, o0bbbdugdgbbooobbbuooobuooobboo,obbod
gooood, 2007.

gobobog,gobboogdgn 200900 000, 2009

ogoooaodagd, Ooooooooooood 0O oo
O o0 ooooodoodooddoooaoao 21 O ooooodooodd
http://www.jpo.go.jp/cgi/link.cgi?url=/torikumi/zinsoku/h21zinsoku_plan.htm
May. 17, 2010

M. Iwayama, A. Fujii, and N. Kando (2005), Overview of classification subtask at
NTCIR-5 patent retrieval task, In Proceedings of NTCIR-5 Workshop Meeting.

M. Iwayama, A. Fujii, and N. Kando (2007), Overview of Classification Subtask
at NTCIR-6 Patent Retrieval Task, In Proceedings of the 6th NTCIR Workshop
Meeting on Evaluation of Information Access Technologies: Information Retrieval,
Question Answering and Cross-Lingual Information Access (NTCIR * 07).

M. Rikitoku (2007), F-term classification Experiments at NTCIR-6 for Justsytems
Proceedings of the 6th NTCIR Workshop Meeting, 2007. ACM Trans. Asian Lang.
Inform. Process., Vol. 7, No. 2.

Y. Li, K. Bontcheva, and H. Cunningham (2007), SVM Based Learning System
for F-term Patent Classification Proceedings of the 6th NTCIR Workshop Meeting,
2007.

Y. Li, and K. Bontcheva (2008), Adapting Support Vector Machines for F-term-
based Classification of Patents ACM Transactions on Asian Language Information
Processing, Vol. 7, No. 2, Article 7, June. 2008.

N. Cristianini, and J. Shawe-Taylor, 1000 (2006), 0000000000000,
0000

46



[11]

[12]

[13]

[14]

[15]

[16]

[19]

[20]

[21]

J. Shawe-Taylor, and N. Cristianni (2004), Kernel Methods for Pattern Analysis,
Cambridge university Press.

J. Shawe-Taylor, and N. Cristianni 0, OO0, D0 00000 0OOOOOOO, O
ood

L. Zhang, D.Zhang, S. J. Simoff, and J. Debenham (2006), Weighted Kernel Model
for Text Categorization Fifth Australasian Data Mining Conference, 2006.

F. Colas,, P. Paclik, J. Kok, and P. Brazdil (2007), Does SVM Really Scale Up to
Large Bag of Words Feature Spaces? Lecture Notes in Computer Science, 2007,
Volume 4723, pp296-307, 2007.

N. Cancedda, N. Cesa-Bianchi, A. Conconi, G. Claudio, C. Goutte, Y. Li, J. M.
Renders, J. Shawe-Taylor, and A. Vinokourov (2002), Kernel Methods for Document
Filtering The Eleventh Text Retrieval Conference, 2002.

M. Murata, T. Kanamura, T. Shirado, and H. Isaharam (2007), Using the K-Nearest
Neighbor Method and SMART Weighting in the Patent Document Categorization
Subtask at NTCIR-6 Proceedings of the 6th NTCIR Workshop Meeting, 2007.

00000 (2010), 00 22000000000000 (00000)0000000
00O, 2010

goboooboobobooobbgubobooobooobbooobboooboo
00, http://www.ipdlinpit.go.jp/HELP /pmgs/database/format_summary.html O
goodg 20110 20400

T. Joachims (1998), Text Categoraization with Support Vector Machines: Learning
with Many Relevant Features European Conference on Machine Learning, pp.137-
142.

0000 (2009, 00000000000000000, 000000000000
00, Japio 2009 YEARBOOK.

0000 (2007), 000000000000000O000,00000000000
000, Japio 2007 YEARBOOK.

0000,00,0000,0000 (1998), 000000000000000000
0,000000, Vol. 39, No. 7, pp2207-2216

gbooobg.2008, 00booooOoribrFroo0boooboobooboooDoon
gooobooogd.

47



[24]

[25]

[30]

[31]

[32]

000000 (2009 DOOOOO (2009000000)000000000O.

H. Tanabe (2008), Prediciting Protein-Protein Interactions Using Multiple Kernel
Learning Japan Advanced Institute of Science and Technology, 2008

00 OO0 (2008), 00000000 —0oQ0ooOooooooooooOo,ooo0

00 00 (2004), OOOO00O0O0O0OODODOOCOOOOOODODOOOOOOOOOO
goboboooobbbooobnbbo?o04

G. Richter, and A. MacFarlane (2005), The impact of metadata on the accuracy of

automated patent classification World Patetn Information, Vol. 27.

I. Schellner (2002) Japanese File Index classification and F-terms World Patent
Information, Vol. 24, pp.197-201

J. Rousu (2006), Kernel-Based Learning of Hierarchical Multilabel Classification
Models Journal of Machine Learning Research, Vol. 7, pp.1601-1626K.

K, Muller, S. Mika, G. Ratsch, K. Tsuda, and B. Scholokopf (2001), An Introduction
to Kernel-Based Learning Algorithms IEEE Transactions on Neural Networks, Vol.
12.

C-W Hsu, C-C Chang, and C-J Lin (2003), A practical guide to support vector
classification, Department of Computer Science, National Taiwan University.

48



