oooboooobgoooboodooooogogno

g oo

g gg

gugbbboooooooobob

1 0000

obooobbooboooooobooboobonog
gbooooooboobobobbooobooooo
gboboobooooooooboboooboooboob oo
oooooboobooobobooooooboooooog
gbooooooooobooboooboooobooooon
0000000000000 (oo)ooouooo
gobbooooooooboooooooooboboo
goooobooooobooboobooooboog
ubOboooooooooboooobooboooaoo
goooooboooobooooooooobooobn
goooobooboooboboobbooooboooooo
gboboobobooooobobooooooobooo
gooobooaoo
ooooobooboboooooooboogooon
ooooooo e 16,1200 0000000000
goobooooobooboOoobobboooobobon
gobobooboobooooobooboboooooooo
gobooobooooboboboobooboooooo
ooo
goboooboooobooooooooboon
gobhoobbooooobooooobooboooooo
gooooooooobobooooboooooo
gooboobooobooboooooooboooog
gobooboOoobOooboooobooooooo
gooobooooooboobooobooboooogo
goboooooooobooboboboooboooooo
gobhbooboooobooooooooobooo
gbooooobobooooboooooboooooooo
oobboooooooooobobooooboooboobobo
goobooboobooobooooboobooooobooo
0000 (D 100)00o0Do0pooUOoOooooooo
uobooobobooooooooooooooon
gooboooobOoboooooooboooboooo
0000000 (D 200)0000000000O0OO
gobbooooooooooooooboooboon
goboooboboooooooooooooooooo
gobooooobobobobboboooobooboo

gboboboboobooooooboboooodg
gobboooooooobooboobooooon
000000000 (booUOoooo)oooooo
gboboooooooboooobooobooooooo
gbooobboboooobbobbooboooooboo
gogboobooboooboboobobbobobo
gbboooobooooobooooooooooooo
goooobbooooooooobooobobooog
goboobooobooobooboboboooobbon
gobbooooobobooobbobbboobobo
oboooobooboooboooo

goboobooooboobooboO0oOoooo
gogboboooobooooobobooooooo
gogboboboobooooobooboboboobbooboboo
gobobOo0oobOobOOooobOooobooooonoo
goboboooooboobboobobooooooon
goboboooboboooboobobbob bo
goboooooboboboooocoobooooboooo
dbooooboooobooobooooooooon
gooooobooboobooobooooooboobn
gogboooooobooobbooobbobobo
gobobOobooooooobooobooboooooo
gboobOoooooooooooooooooobooo
gboobobobooooobooboobobobobod
gbooooobobobobobooboobogo
gboooooboooooooboboobooon

(ooo ) (oooo)
¥ ¥

(oo )
¥

U10o0o0boooooood



LYEFHAR
1L ERE, 1 Hg & {LPYs
, D KQ&

e HAEr 2l %
BEPYsICLacZF 7

SERAR & (L)

2 Bl lE TRT La T
10 cmBEICHa » T
BEET.

0200000000000

2 Joodogbooooood

godoooboboboooboooboobono
goboboooboooboooobooboobgoobon
gboooboobOoooboboooboooboooon
gbobobooooooboooo

21 0OO0O0OO0DOOOd

gooobbobobobobboooobooooo
goooboooboboooboobooooobobon
gooooo
gbooboboboboooooboboboboogn
ggobobobobobbobooooobooo
ugbol1go 200000000000000000
gboooboooobooobbooooooboon
gbooobooooobbooboboobobbod
gbobooooobobooobboboooboon
gbooooooooOoobooooboooboooo
gooooboooooobobooboooooooogg
O0000oO0o0o0o0oDoo0oooooooo 9o

22 0000

uoooooobooobooooboboobooo
000000000ooo0oO 70000000 oo
goooooboooooooooobboobooog
gobbooboooooooooooooooooo
0oooooooooto

obooooooobooboooooooo

gooobobooooboooooooooon
goooboooboooooboo

goooooobooo

000000000 000000000000000000
00moo0o0o0o0oooo0o0oooooooooooo

olio-o-o10-010101010-0-0101
o-0I010-010-010-0-0 101010 |
o-oio0io-010-01010

OOo0oOO0oDOoOoDoOobO |copooobobobooodg
boocoboboom-0oobooboobooo
gooobbooboboobooooooobooooo
00000000000 (KyTea) (10D 0000OO
gboooobooboboooobooobooooboooaon
gobooooooobobbooboboooooo
gboogogbooboooooobobobooooboon
goobooboboooooooboobboobo
gbooobooooooooon

DuDuDuDuDuDuD ||:|||:| ||:|_|:|_|:| ||:|

oobm obo0obooboobboobbooo
gboooooo

KyTeaOODOODOOO 20000000000
oooooSsvMOoOoOoooopoooooogoooo
gooboobbooooobodol ngramO0O0O0O0
ngram0 0000000000000 0O00O00OOO
gooooobooo

23 UO00OO0OO0OO

0000 1000000000000 (booo)
gbol1gobooooooooooboooooooon
gobobOooobooboooooboobooooaoo
goooobobooboboboboooobobn
goboboobooooooooboobobonooooo
gooooo

00 (F),0 (Q),00 (T),0000 (D),
00000 (S), 000000 (Ac),
00000 (Af)

000000000000I0B200000000
000000000000000000000000
00000000000000000BOO0O0DO
000000 I000000000000000000
0000000000000 000000000000
000000 7T = {F,Q,T,D,S, Ac, Af} x {B, 1}U{O}
000000000000000000000000

gboooboocoooboboon0o obobooobooo

00000000000000000000
0/F-BO0O0/QBOO/Q-10/0

gboboboboooooboooboooooon
gbobooooobobooobooooobooobooo



o0 w
Pylw) | O god oo O
F-B 0.62 0.00 0.00 0.00
F-1 0.37 0.00 0.00 0.00
0O QB 0.00 0.82 0.01 0.00
O Q- 0.00 0.17 0.99 0.00
y T-B 0.00 0.00 0.00 0.00

0] 0.01 0.01 0.00 1.00

03 0000000000000000000000
000 (Viterbi) D OO O

gooBlo2000O00OOOOOOOCOOODOO
gobooooooobooobobooboboooogon
gooobobooooooobooboooobooooo
gbbooooobooboobooooooooooo
O (Viterbi) D000 (0 300 )00000000O0O
0000000000000000D020000000
gobooooobooooooboooboboooooo
gobobooobooooboooo

24 0O00O0O0ODO

00000000000000000000000
000000000000000000000000
000000000000D000000000000
000000000000 (EDA) [1]J000000
EDADOOODOOODOOOODOOO@BO000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000D0000000000000
/0000000000 j00000000000
0000000000000000

exp (6 - p(w, j))
Yierexp (8- p(w,j))
0000wOOD000000000eO00DO0000
0000000¢0000000000000000
000000000000000000000000
000000000000000000000000
00000000

00000000000000000000000
000000000000000000000000

2000 M F-BS-I000000 BIO2000000O0

o(i — jlw,0) =

gbooboooooooooobobboooooboon

h
d= argmax Za(i — d;i|w, 0)
d:(d1,d2,"',dh) i=1

Oo0o0o0orRO00O000O0OCOOOOO

25 0UOO0OogooOo

gooogooo3gobbooooobooobooooo
goboooobooobooboboobooooogoon
gobobooooooobooboobobooooboooaoo
gooooooooooooooobooo

1.000 AcO0D Af0D00DOOO0DO0O0O
000 /Ac

2. 000000000000000bOO0bODbOD
uoooooboooooobooooooobonon

JO/F /000 00/QO
/O0/T0
3.0000000000000000000000

gboobooooboooooooooooooo
ooboooooooboooogoon

000 (0:0-000-00,0:0)

uooooooooooooobooboobooon
goboobobooboooboboobobobobon
gobooooobooobon

3 00

goooooooooboboobboboobooDbo
gbbooooboobooobobobobooooogd
gboooooboooboobooooooooooo
gbbooooobobooooboobobooobbooo
goboooooooobooooboooboooog
oboooooooooood

3.1 0O0O0O0

gboboobobobboboobooboboog
gobooboboooboooooobbbooooo
gboboobooboboooboobboooooo
goboooboooobobOoooooobooooooooo
goobbooboboobbobobbboogoo
goboboobooobooo2300000000non
goooobobooboooooboooobboooboon



Ul.gooooobooooboo

0o 0o 0o 000 000 (00000 | 00000
BCCWJ | 53,899 | 1,275,135 | 1,834,784 - -
0o 000 242 4,704 7,023 1,523 -
00000 | 11,700 | 147,809 | 197,941 - 136,109
oooo 9,023 | 263,425 | 398,569 - 254,402
000 000 724 13,150 19,966 3,797 12,426

BCCWJ: OOOOOOOOOOOOOOO [5)

000 (00=1,497)
0.,0.010-0-010.0,0.,0,0.0.0.0.0 ---
0.,010-0-0100.,0.,0,0.0.0.000.0 -
0.0.0.0.0.,010-0-010,0

04 000000 KWICOOOODOOOO0O0000
000000000000 (00000000000
22000)

goboooooboooboooobooboooo
goboOobooooooboobooooooooog
gobooooobooobooboooooboon

giooobooboobobboboooooooboooboon
goboooooobooobboooboboboooo
gboboobooooooooboooooooobao
ooooooooooboooooboboooboooo
gogoobbooooboobowoobbboobbon

3.2 0O0O0O0O

0000000000000000000 KyTea®
[10)0000000000000000000000
00000000000 (BCCWJ) (5000000
000000000000000000000000
000 UniDicD00ODO00D400000000000
000000000000000000000000
42348900000

00000000000000000000000
00000000 [11)0000000000000
0000000000D00000 KWIC (0400)
000000000000000000000000
000000000000000000000000
00000000 800000000 1000000
00000000000000

3http://www.phontron.com/kytea/ 000000 (20120 6
ogooooo)o

4http://wuw.tokuteicorpus.jp/dist/ 00 0000 (2012
0s5000000)0

96.0

95.8

©
a
IS

ainsesw-4
©o
o
(o]
— é
J
|
|
|
\
\

95.21

95.0

0 1 2 3 4 5 6 7 8
Work time [hour]

s 000oooooon

000000000000000000000 FO
0oo [8)0
0500000000000000000000
000000000000000000000000
000000000000000000000 (98.13%
[10)0000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000

3.3 UOooodng

gboooooobo230b00000000000
oo0oooooOoOoooOoooOoooooOoD (o1
00)000O0o0o0 s00000000000D00OO
00o00oooooo 1/1000 10/lo00D00O0COO
goooooo

00000 FO (DODODOOOOOOOOO)OO
goboooobbobooooobooooboboo
gobobOoooooobooboobooboooboboon
gbooogbooboobobooobobboobogo
goood



68

66| X

64

621

60

ainseaw-4

581

56

541

52

% o %o %0 %o Yo

Training corpus size

geoboooooobooon

gebooobooooooooboobooboono
OO0 1/looooooOoooooOoooooooo
goooooooooooooobobobobooo
gooobbbooooooooobobooobooobooo
00000000000 00O8UOOFO 40
goooboooooboboooboobooboon
12.000000000000000000000000
goboooboooboboogooooo

34 0OU0OOOgO

00000000 OEDAS1 00000EDADDO
000000000000000000000000
000000000000000000000000
0OBCCWJOOOOD0O00O KyTeaDODOOOOO
000000000000000000000000
0000000000000000000000

00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000 80000000
0100000000000000000000000

00000000000000000000000
0000000000000000000000000

07000000000000000000000
000000000000000000000 (00
000)000000000000 (0 97%) (1000
000000000000000000000000
0000 00000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000

Shttp://plata.ar.media.kyoto-u.ac.jp/tool/EDA/ O O
0000 (20120 600000)0

93.2

©
N
©

Aoeinooy

©
N
)

92.41

92.2

0 1 2 3 4 5 6 7 8
Work time [hour]

gro000ooooooogon

3.5 UOOoggn

gboboboboooooobboboboobooo
gbooboboboobooboobbbboonbog
gboboooobOOooooooobobooobobooogan
goboobooobOobObooboboooooooo
oooogoooooo rooboboboogooooDbo
gbgbgoobooboboobobboboboboood
U20000000000000000 200000
oboooooo

(000,0:0-000-00),(000,0:0)

gobooOobooooooobobboboOoooooo
gobooobOoOooobbooooooooooood
gooooooooooogooonog
goooooooboobooboobooog FO
042.01000000000000O0O0C0O0O00000
FOO 82700000000 DOO0OOOOOOO
goooooooobooboobooogoobooo
000000 80 000000000000000
gobooboooobobobobooooboooooo
gbooooboobooobooboboboo 2100
8+5+8)0 000000000000 DO0O0O0OO0O0
ugboooboooooobooooooon
gobbooboooboooboboooboooboooo
oobooooooooooooogooooooooo
goboooooooooobooobbobbooogoo
0000000 0oOoO0oooOoooooo (O5,6,7)
gbbooooooooooobooobooooooon
goooobooobbooboboobboobobooo
gobobooooooboooooooboooboog
gooobOobboooboooooooboooooooo
gobooooooooooooon



4 O0OO0OO0OO0O0OOO

gobobooooboobooooboooboooooo
gooooobooooboobooboooooo
gboooooooobooooboobboooooboon
gooo

4.1 000000000

odbooooooboooooooobooobono
gbooboboooooooooboooboboobgn
00000000000 oooooo (o300)0

goboooboboooboooooooboooo
gbobooobooooooooooooooooao
goobobooooboobooooooooobobbo
ggooooboobbboboboooooooogo
goobooboobooooooooboooooooooo
gbobOoobooooooboooobooooooo
gooboooobobbobooboboooob
gobbobooboooooboobooooobooobbog
gboooooboooooooooooooooog
goobooboobooo

4.2 0O0OO0OO0O0O0OO0OO0OO0OOOOOO0

goooobooooboooooooooooon
gobooobooooboboooooooooooo
gboboobooooooooboboooboobobooon
goboobooobbooobooobbooooog
0000000000000000000 (AfO Ac)
ggoobooooooobooooboboboooobbooo
goooboboobooooboooooboooboobo
goooooboooooooobooboooo
gboooooooooooboobooooooooo
gbooooooboooooboooon

4.3 0U0O0O0O0O0O0OO0O0

gbobgooboobooooooobogoooooo
(01000)0000oO0oUDOoD (D 1oo00)oo
gobobooboooooboooboboboobobooo
goboobooobooooooooooooboobo
gbobooooooooboobbobobboobobbd
0000000 (0D 100000o0)ooooooo
gbboooboooobooooooobooooboboo
gooogo

44 00O0OO0OOOOLOOODOOOO

goboooooobobOoooboboobobooooo
goboooboooooobooooobobooooboo
gbooobobbbooooooobooooooon
gdbOooooooooboobooooboooobooog
gobooobooooooooooooboooooonn
oobooobooobobobogooooboboboooo

ggoboobobooobboooobooboogoon
oboooooooooooooobooobooobo
goboooobooooooobooooboobboo
gbobooboooooooooobbooooooo
gooo

5 Uuobbooobd

gooobOoooboboooooboooboboooboo
gooooobooboboboooboooboobo
gbooooz20b00bobobbooooobogon
gbogboobbooobboobobooobooooo
goooooooooboboboobooooobogd
gooboooobobobooobboooooooon
gboboooobobbooboooooooboo

5.1 UUdgobbooogobboboboa
goo

gooboobooooobbooooooboo
gbobboboboboooobbbobobogo
000000000o00oooOoOoOD [14ooo00o
gboobooboobobbbooboooobooo
gobbooobooboooobboooobooooo
gooobooooobobobooboobooooooo
gobobobooooooobboooooboooooo
gboooboobobbobbdoooobobobooo
gobooboobobooobbooo

goboooobooboooooooboboobonoo
gobobobooooboooooobobooooo
gboogooboooobboobobooobbbaob
gooogoboibooobbobil1gboobooboogoo
goooboboooobooooooboooogt
gobooboooobobooooboooobooooboo
gooboooooboboooboooobobooboo
gobooboboboobbi1bobobgoo 1b000d
goboooooooobbobooboboo 1oo0o
gbbobooobbboobboboboooobo



gi1goobobobobooobobboobbobo
Oo0o0o0oo0oOoooOOoooO4oooooo
goboooooooooboobbobobooooan
gooobooobobbooooooooboboooooo
gooboobobbobooboboobooooo
gooooboooo

5.2 UU0b0gOoouoooobobod

ubOobO000 200000000000400a0
gobooboobbooboboooobobobbogon
goobooboobobbbooboboooobo
goboobooboooooooooboooooo
gobooooooobobooooooobooooooo
0000oo0oooooooooooo (o200)0

gboboboobobbooooobooobad
gooooobobooboonboo

5.2.1 OO0O0OO0OO0OOOOOOODOOO

00000000000000000000000
000000000000000000000000
000000000000000000000000
0000D00000000000000000000
00 [13)0

00000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000 [2J00000000000000000000
000000000000000000000000
000000000000000000000000
000000000000100000000000
000000000010000000000000
000000000

5.2.2 0OO00O0OD0OOO0OO0OODOODOOO

gobooobooooobooooboooooo
gobboboooobooboboobobogbo

goobgoboooooboboobbobobooo
gooboboooboobooobooobobod
gboboooOoooobooobboobooobogan
goboobooboooooobooboboooooo
ggobobooboobbooobbobbbobd
gbooooooooboobooboboooooooobo
gooboobooooboobooboboooooooo
goooono
gobooboobooboooboboooboooban
goooobbooooooboboboooogo
O0000O00U0O0oooOoO (1hooooooooo
gobobooboooboobboobobonooooo
gbogoooobobooobobood

5.2.3 OOOOOOOO

gboobooooooooboooobooobobooon
gobooooboooooobbooooobooobooo
ooboooobobooooooobuobbooDbo
ooooooooooooboooboooboooboo
goo

goboooobooooobooooooooobooobo
l0%0 000000000000 Oooooooo
gboooooobobobooboboooboooooo
goboooboboOooooooogo

6 UJUooooogogon

gboboobooobboooobobooooban
goobooooobobobooobobobobobo
gbhboooboooobobooobboooobooo
goooogo
gbobooobobobobobobooooob
goboboooboboooobobon

e ]00UDODDO (BO): OOOOOOOOO
gbooboboboobooooooobobo
ggooboboooooboobooobbogon
gboboooooobooooooooboooooa
goooogoao

e JOODOODODODODOOODO: ODOODOOO
ggbooooboobooooooobbobboo
goooboooobobbboboooogon
gobooooooobooooboooooobooo

e J:000OO00ODOOODOODOOOODOO
gobboooooooooboobooobonbo
ooboobbboooooboooooooobooo



gbooooobboooooboboboooboo
gbooboobobobobooobboooo
gbooobooobobooon

gdoboboooooobobooobobooboooo
ooboooooooooooogon

e 00000000D0D0O000000O: 0000
0000000000000000000000
0000000000000000000000
0000000000000000000000
000 (0 1000000)0

e IO0ODODOODDOODO: ODDODODODOODO
goboobobOoobbobobooooobooag
gboooboooobobOoooboooooon
gogoooooobooboooooboboboo
ggoo

e JOOO:000O0DOOOCODOODOOODODOO
gbooooOoooooooooboooooboo
ooooobooboon

gbooobooooboioooobooboboood
obOoooooo2000000000000000
gobooooooboooooooobobooooooo
goooooogoooobooboooboogoba
gbooooooobobbobboboboboboboooboo
gooooobooooooboooooogon

ooooooooooooooobobboooooo
0000000000000 0oooooU elooo
gbobooboboboooboobobbbobobooo
gbOooooooboooooboboobooboboo
goboooboooboooobobooobooooog
goooboboobooo

gbobooobooboobooooboooobon
gbooboooobooboooboobobOoobooo
gooobbbooooobobooobooboboooo
gbobobooooobooobbobobobog
goboooboooooboooboobooooaoo
goooooboooboooooboooboobooo
gboogobooboobooobobbooooooo
gooooobood

7T Ooogd

goooooooboobooooobooooooon

goboobooobgbbooobooobbooboo
gooooobgoobbooobooobobbogd

gbooooooooboobooooooooobooaon

gogoobooooboobobbobooboobon
goboooobboooboobbobooobooo
gooooobooboooobooboooooooooo
gboboooooooobooboooooooooo
ggoboobobobbooobbobooboboon
goooboobooooobobobooon

oood

[1] Daniel Flannery, Yusuke Miyao, Graham Neubig,
and Shinsuke Mori. A pointwise approach to train-
ing dependency parsers from partially annotated
corpora. Journal of Natural Language Processing,
Vol. 19, No. 3, 2012.

[2] Atsushi Hashimoto, Naoyuki Mori, Takuya Fu-
natomi, Masayuki Mukunoki, Koh Kakusho, and
Michihiko Minoh. Tracking food materials with
changing their appearance in food preparing. In
Proc. of the CEA2010, 2010.

[3] Ryan McDonald, Fernando Pereira, Kiril Ribarov,
and Jan Hajic. Non-projective dependency pars-
ing using spanning tree algorithms. In Proc. of the
EMNLP, pp. 523-530, 2005.

[4] Kiyotaka Uchimoto, Qing Ma, Masaki Murata, Hi-
romi Ozaku, and Hitoshi Isahara. Named entity ex-
traction based on a maximum entropy model and
transformation rules. In Proc. of the ACLOO, pp.
326-335, 2000.

[} 00000.0000000000000000000
0000O0. 000, Vol. 24, No. 5, pp. 616-622,

2009.

6] 0000,000,0000,0000,0000,0
000. 00000000000000000000
00. 00O, Vol. J86-DII, No. 11, pp. 1647-1656,
2003

[7 000. 00000000000000000000
00O0O0.000, Vol. 24, No. 5, pp. 640-646, 2009.

8] 0000.000000000 n-best 0000000
00000000. 000, Vol. 40, No. 9, pp. 3420-

3431, 1999.

[0) 000. DO0O0O0O0O0OO0DOO0O0O0OO0O0O. 000,
Vol. 27, No. 4, 2012.

[10] OO0, Neubig Graham, 0000. 00000000
00. 000, Vol. 52, No. 10, pp. 2944-2952, 2011.

[11] DOO0,000. nOO0OOODOOODOODOOOOO
ooooo. oogd, Vol 39, No. 7, pp. 2093-2100,

1998.
[12] OO0OO0O,0000,0000.0000000000
ooooo0ooooooooooo. ooo, Vol 49,

No. 3, pp. 1451-1464, 2008.
[13] 0000, 0000,0000,0000,0000.
TexCut: GraphCut 0 000 00000000000
000O0.000, Vol. J94-D, No. 6, pp. 1007-1016

6 2011.

(14 0000,0000,0000,00000,000,0
000. 00000000000000000000
0000000.0100000000000000
0000000000 (DEIM2009), 2009.

(15 0000,0000,0000,0000,0000.0
000000000000000000000000
000O00. 0000 00000000, Vol. 112,
No. 75, pp. 25-30, 6 2012.

(16 0000,000,0000.00000000000
000000000000000000000000
000, Vol. J90-DII, No. 10, pp. 2817-2829, 2007



