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211
2.1.2
2.1.3
214

221
2.2.2

231
2.3.2
2.3.3

24.1
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i PWHMUIZ2004 et e et e e e e e e aaee e e e 19
PSP PP OPPPPPTRPPPPRPTINt 22
D 29
B et e e e e e naee e e e 30
SRR 31
8: 5 T 31
9: 1 SRS 33
L0 e e e e e r e e e e e e a— e e e tae e e e et e e e e naeeeeaaraeeeas 34
L. e e e e e e e e e e naeeens 35
1022 P 36
R PR 39
14 2 s 49
15: 11 50
16: CONLL e a e 51



18



11

web log SNS Social
Networking Site

1.2

Shallow Semantic Parsing
SVM

SVM



1.3



21

2.4

2.1

2.1.1

1990

2.3

(1]

2.5

2.2



2.1.2

2.1.3

2131

part of speech

part of speech tagging
"like”

morpheme



2.1.3.2



syntactic parsing?

A)
B)
C)
D)
E)
F)

N

N

/SN N /N

2

parsing



[2] 4

G=<V,.V;,P,c >
Vy V; P

A B AeV, fe V,UV, +

G=<V,,V;,P,o >
Vy ={a}
V; ={a,b}
P={c—>aoh, c— ab}
P
c=>achb=a(ach)b=a,(ach)b,= =a"" (aocb)b"*

n—lb n-1

G a n-1 b n-1

= a

2.1.3.3



Charles J. Fillmore
1968 1 Fillmore

1: Fillmore




["buy”(v.)

[core
[Buyer: NP, PP(by)]
[Goods: NP, ADP]

]

[non-core
[Money: (for)]
[Place: (at),(in)]

214




2.2 Shallow Semantic Parsing

2.2.1

2.133

FrameNet 2.3.1

[3]

identification

classification 2

10



2.2.2

Fillmore

11



2.3

2.3.1 FrameNet Project®

FrameNet Project

Fillmore

FrameNet
bachelor

bachelor
bachelor
ground land

a) the traveler took a rest on the ground
b) the traveler took a rest on the land
2 2
land

a)

3 http://framenet.icsi.berkeley.edu/

ground

b)

12



FrameNet

lexical unit frame
element frame element  FrameNet
FrameNet
® frame frame element lexical unit
[ lexical unit
® lexical unit frame frame element
2.3.2 PropBank Project*
PropBank Project
Penn Treebank
PropBank Project argument
FrameNet
Arg0 Arg5 Arg0 Arg5
Arg0 Argl Arg2
PropBank 7

Roleset rent.01 "be a renter":

Roles:
ArgO:renter
Argl:thing rented (eg, apartment)
Arg2:landlord
Arg3:rent

7: “rent”
rented

from
Arg3

Argl Mary

John rented a room from Mary for a

year, then moved out.

Roles:
Arg0:John
REL: rented
Argl:a room
Arg2-from:Mary
Arg4-for:a year

argument

John
Arg2

Arg0

ayear

a room

for

4 http://www.cis.upenn.edu/~mpalmer/project_pages/ACE.htm

Arg4d

13



argument
core argument
ArgM-TMP ArgM-LOC
2.3.3 EDR °
EDR
1994
EDR
EDR
EDR
EDR 20
8
< > < > <
1
2
3
4
5
8: EDR
9

5 http://www2.nict.go.jp/kk/e416/EDR/

Arg0

argument core

adjunctiveargument

Arg5 adjunctive argument

argument

EDR

3c0841
2621d5
102ab4
2621d5
3ce654

1986

14



[ [main 9: :3ce9da]
[attribute progress begin]
[object [

[main 6: :3cebde]

[modifier 4: :10495¢]

]
]

[manner 8: :0f81lac]
[condition 2: :0e84ad]

]
9: EDR

main

main

(agent (object)

(condition
(possessor)
S-attribute attribute

2 5 S-attribute

which

main 10

(implement)

(sequence)

attribute

15



[ [main 6: :3d0797]
[which [
[main 3: :0e910d]
[agent 1: :2dc304]
[object 6: :3d0797]
[attribute already end]

1

10: which

EDR

EDR 20

modifier  a-object

EDR

2.4

SVM

241 SVM

SVM Sameer Pradhan[5][6] PWHMJ2004

1 PWHMJ2004

Charniak Parser

PropBank

16



SVM SVM
YamCha  TinySVM

Charniak Parser

SVM

11

YamCha

A

< No-Ovarlap criterion

Trigram model

11: PWHMJ2004

argument core argument adjunctive argument

argument core argument
SVM

17



2: PWHMJ2004

SVM

Predicate

rent, talk

Phrase Type

NP( ), VP( )

Path Predicate NPt St VP! VBD
Position Predicate

) 0,1
Voice 2 0,1
Head Word
Sub-categorization Predicate VP! VBD
Named Entities in 7 Person, Time, Location,
Constitutes Organization, Percent,

Money,
Head Word POS Head Word
Verb Clustering Predicate 64
Partial Path , predicate
Path
Verb Sense Lexical Unit
Information
Head Word of
Prepositional Phrase atthe park - PP-at
First and Last Word/
POS in Constituent 4
Ordinal Constituent | predicate
position
Constituent tree 9 ,
distance ,head word
Temporal cue words 2 0,1
Dynamic class context argument 2
11 No-Ovarlap criterion
argument argument

18




1 trigram model 3-gram
argument argument

Adjunctive Argument

Adjunctive Argument Trigram
model Core Argument
2002 PropBank Section02-21 51,000
Section-23 2,700 2004 2 PropBank
Section02-21 85,000 Section-23 5,000
3
3: PWHMJ2004
Classes Task F1 Accuracy
ALL Identification 0.893 0.829 0.86
ARGs Classification 0.900
Id. + ClL. 0.840 0.752 0.794
CORE Identification 0.920 0.833 0.874
ARGs Classification 0.905
Id. + CI. 0.864 0.784 0.822
Core Argument F, 8
SVM
2.4.2
[7]
EDR 12

19




16

P(c,d)

12:
F(c,d)
L WYY
F(c,d) c
C d
0 c
C

subcategorization

20



13

13

place purpose

13:

agent object cause material source goal

basis beneficiary quantity 11

6

7 Appendix

21



2.5

Vector Machines :SVM)

251

252

€., G,

14

0.540 0.928

0.501

(SVM)

"'Xa)

y= sign[z‘a:wi X —b

i=1

xi

(Support

22



X1

X2

Xa

15:

Wa

14

15

C2

15

23



2.5.3

t(wx —b)>1 i=1---,a
t, wx —-b=1 wx -b=-1 2
2
t(wx —b)>1 i=1--,a
min [’
254
X #(X)

B(%)" P(%,) = K(%,,%,)



Gauss

2.5.5

Pairwise

2.5.5.1 Pairwise
n c,C,,-,C

NCZ
AvsB AvsC BvsC 3

n

2.5.5.2 One-versus-All (OVA)

OVA C,

16

8 One-versus-Rest

One-versus-All8

Pairwise

(OVA)

A/ B,C 3

OVA n

OVA

25



C1 C2

@ co

C1
16: OVA
2.5.6
3
2.5.7 TinySVM+YamCha
SVM

TinySVM? YamChalo

9 http://chasen.org/~taku/software/TinySVM/
10 http://chasen.org/~taku/software/yamcha/

Cn

Cn

TinySVM

SVM

26



2
TinySVM
YamCha YamCha TinySVM 2
TinySVM YamCha
TinySVM SVM
YamCha
YamCha
17
1 2 3
0
0 null
0
0 null
0
0 null
1 null
0 null
17: YamCha
1
17 1 2
3 1 0

18

27



0
0 null
0
0 null
0
0 null
1 null
0 null
18:
1
2
18
2
YamCha
make FEATURE
FEATURE="F:-2..2:0.. T:-2..-1”
F T
YamCha
Pairwise
OVA MULTI_CLASS 2
YamCha

TinySVM YamCha

28



3.1

Fillmore

Fillmore

Fillmore

SVM

TinySVM  YamCha

Fillmore

EDR

Fillmore

agent

object

implement

source

goal

place

time

29



3.2 1:

3.2.1
EDR
3.2.1.1
2 EDR
6
6:
agent 29812 28387 95.2%
object 75736 64337 84.9%
implement 7243 5495 75.9%
source 3379 3029 89.6%
goal 22255 17218 77.4%
place 12777 12233 95.7%
time 18528 13134 70.9%
169730 143833 84.7%
70%
169,730 84.7%

30



agent 29812 24521 82.3%
object 75736 61533 81.2%
implement 7243 5277 72.9%
source 3379 2888 85.5%
goal 22255 16357 73.5%
place 12777 11696 91.5%
time 18528 5425 29.3%
169730 127697 75.2%
time 70%
3.2.1.2
11
agent object
5
8
8:
agent goal implement | object place source time
1 18296 1004 1085 6162 3909 632 8551
2 7202 1625 1519 6257 3161 783 7334
3 6103 3248 2257 9687 3477 1206 5251
4 5009 8551 3128 21857 3973 1546 4364
5 2185 11803 1746 26717 2323 753 1423
8 goal object goal 75%

11 http://ja.wikipedia.org/wiki/%E8%AA%IE%E9I%A0%86

31




4,5
SVM
3.2.2
EDR
1.
2.
15
3. predicate
EDR
4. [9]
0
5.
9

object

main

70%

EDR

EDR

+1

32



[11]

10

EDR

33



10:

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

10
11
12
13
14

15
16
17

18
19

19

20

10

34



73

12 13

36
11:

class class
1 , 19
2 , 20
3 21
4 22
5 23
6 24 :
7 , 25
8 , 26
9 27 | 2,12,20
10 , , 28 | 8,11,16
11 , 29| 11,16
12 C 30| 17,18
13 31| 18,24
14 32| 7,27
15 , 332231
16 , , . 346,11
17 35| 21,26
18 0

12
13

35




12

12:

,etc

,etc

etc

etc

etc

10
11

12
13
14

36



3.3 2:
SVM
34
PWHMJ2004 [5][6] SVM YamCha TinySVM
EDR
19

EDR

SVM

YamCha+TinySVM

19:

37



EDR 1
YamCha
EDR

10-fold cross validation

SVM

10-fold cross validation

TinySVM

10

1

9 SVM
SVM
YamCha

3.5

° (precision) =

L (recall) =

o F - 2+ precision * recall

' precision+ recall
10-fold cross validation F,

I:1
3.6
3.6.1

10

38



Pairwise

One-versus-All 2
3.6.1.1
FrameNet Clothing 3049

Containers 1984 Custom 247 Food 1591
Motion_direction 161 Natural_features 1819
Observable_bodyparts 2506 Quantity 746 Self_motion

6206 Social_event 497 Social_interaction_evaluation 1007

Subject_stimulus 3917 13
frame element SVM Pairwise

One-versus-All F,

3.6.1.2

Pairwise PW  One-versus-All OVA
F, 13
13:
I:l
PW OVA PW OVA PW OVA

Clothing 3049 | 0.819 | 0.826 | 0.777 | 0.788 | 0.793 | 0.806
Containers 1984 | 0.843 0.85 | 0.801 | 0.813 | 0.821 | 0.831
Custom 247 0.49 | 0.514 | 0.397 | 0.402 | 0.439 | 0.451
Food 1591 | 0.731 | 0.738 |0.709 | 0.715| 0.72| 0.727
Motion_direction 161 | 0.535| 0.595| 0.44 | 0.499 | 0.483 | 0.543
Natural_features 1819 | 0.875 0.88 | 0.822 | 0.835 | 0.848 | 0.857
Observable_bodyparts 2506 | 091| 0.913|0.882 | 0.886 | 0.896 | 0.899
Quantity 746 | 0.825| 0.834 | 0.866 | 0.876 | 0.845 | 0.854
Self_motion 6206 | 0.752 0.76 | 0.692 | 0.707 | 0.721 | 0.733
Social_event 497 | 0.712 0.73 | 0.563 | 0.596 | 0.628 | 0.656
Social_interaction 1007 | 0.689 | 0.655 | 0.573 | 0.622 | 0.626 | 0.638
_evaluation
Subject_stimulus 3917 | 0.793 | 0.794 | 0.712 | 0.715| 0.75| 0.752

39




3.6.1.3

13

One-versus-All
Fl

Pairwise

Fl
One-versus-All

One-versus-All

3.6.2

3.6.2.1

1,000

3.6.2.2

20

1%

One-versus-All

2,000 3,000 4,000

13

5,000

10,000

Pairwise

Pairwise

15,000

20,000

40



0.64
2
062 L LA, SN
‘ m"' -
0.6 _t— *
/ - T .
A m -~
058 -l ‘Fl
) 4
, — .
056 S S F1
/‘
w
054 ~
/
1
052
0 5000 10000 15000 20000
20:
20
2 20,000 15,000
3
3.6.2.3
20 5,000 10,000
10,000
F, 10,000
0 20,000
10,000
21
CPU Pentium4 3.4Ghz 2MB 2GB

41




1000

900

800

700

600

500

400

300

200

100

0 5000 10000 15000 20000

30

21:

5,000 5,000
10,000 4
5,000

42



5,000
2
2
EDR
4.1 1
41.1
4.1.2

One-versus-All
EDR

YamCha

23.8

22

43



0.7

0.65
0.6
0.55
0.5
0.45
0.4
ALL rm rm rm rm rm rm rm
| 0.554 | 0419 | 0.546 | 055 | 0.548 | 0.548 | 0.556 | 0.563 | 0.544
OF1 0.607 | 0.412 | 0.590 | 0.605 | 0.595 | 0.602 | 0.606 | 0.609 | 0.596
] 0.671 | 0.406 | 0.642 | 0.671 | 0.651 | 0.669 | 0.665 | 0.663 | 0.659
22: 8
22 All 8 rm
7
22
7 2
23

44



0.65

0.6
0.55
0.5
0.45
0.4
0.35
0.3
[ ] 0.3893/0.4096 | 0.504 |0.5461|0.4011|0.3389|0.3374 | 0.497
O F1 0.4371/0.4429|0.5338|0.5847|0.4335/0.4147| 0.411 | 0536
-] 0.4986 | 0.4835|0.5677 | 0.6293 |0.4719 | 0.5345|0.5254 | 0.5823
23: 1
1
41.3
F, 8
60.9% 23
EDR
3 EDR

45




EDR

22

2 F, 585%
F,  60.7%

41.4

4.2 2

4.2.1 2

4.2.2
YamCha

Shibui[9]

23

SVM

Fl

SVM

58.5%

24

46



1 2 3 4 5 6 7
] 05321 | 0.5736 | 0.5787 | 0.5784 | 0.5716 |0.56667| 0.5572
OF1 0.5504 | 0.6011 | 0.6078 | 0.6139 | 0.6088 |0.60744| 0.5997
[ ] 0.5699 | 0.6314 | 0.6403 | 0.654 | 0.6512 |0.65478| 0.6496
24:
1 2
2 25

a7




2(base) 5
[ ] 0.6314 0.6261 04127
a 0.5736 0.5768 0.2747
BF1 0.6011 0.6003 0.3296
25:
YamCha
T:-1..-100 2
YamCha 100
4.2.3
24 1 2
2 1
2
Agent 2
2
14

48



14: 2
2 1 1 2
61625 24775 - 57470 63102
50710 2288 - 2217 55607
4192 38 - 670 2676
4138 778 - 1432 3663
1667 3469 - 3144 5534
697 5649 - 5678 2085
1110 634 - 5424 262
565 2343 - 1487 1300
7165 2497 - 7143 6383
35283 50120 - 11562 3682
34555 67578 - 133858 61406
25163 41533 - 1782 3766
8850 20224 - 8162 28666
2119 5673 - 2991 6662
2
55,607 2 49,520 89.1%
70,053 70.7%
2 2
33.9% 2 95.3%
2
24
4 4
25 2
4.2.4
2
2

49



SVM
57.8% F, 61.4%

5.1 [7]
1 2
54.0%
5 15
15: 11
F1
1000 | 0.6023 05722 | 05871
5000 | 0.6038 05967 |  0.6001
60%

5.2 CoNLL:Shared Tasks

Mitsumori[8]

CoNLL-2005:Shared Tasks

Conference on Computational Natural Language Learning

Computational Linguistics 14

14 http://lwww.aclweb.org/

1

ACL

65.4%

13
50

CoNLL

Association for

50



CoNLL-2004

CoNLL-2005 Semantic Role Labeling PropBank
argument
Mitsumori  CoNLL-2005 SVM
74.15% 68.25% F, 71.08%
CoNLL-2004 SVM Park[12] 65.63
7243% F, 63.99%
16: CoNLL
(%) (%) F, (%)
Park 65.63 62.43 63.99
mitsumori 74.15 68.25 71.08
65.4 57.8 61.4
EDR
PropBank argument
PropBank EDR
SVM

51



SVM
65.4% 578% F, 61.4%
SVM
2 2
95.3%
2 4
agent 66.7% 5 2
agent 30.4%
agent 37.9%
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1 EDR

agent

object

a-object

implement

material

source

goal

place

scene

basis

manner

time

time-from

time-to

guantity

modifier

number

and

or

condition

purpose

cooccurrence

sequence

possessor

beneficiary

unit

from-to
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2 EDR

not
generic
all
some
each
this
that
specific
3 EDR
past
present
future
4 EDR

bigen

end

progress

continue

state

yet

already

soon

just

complete

come

go
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5 EDR

imperative

grant

consent

grant-not

advise

recommend

invite

require-agreement

polite

respect

should

sufficiency

duty

interrogation

conclude

sure

maybe

seem

rumor

appearance

be-sorry

natural-result

natural-thing

if

thought

reality

exclamation

pity

blame

unexpected

underestimate
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6 YamCha

-m --model=FILE

-F --feature=PAT PAT
-e --e0s-string=S7R STR
-V --verbose verbose

-C --candidate Chunking

-B --backward

-0 --output=F/LE

-V --version

-h --help
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