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(1) (2) (3)
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2

SemEval-2 WSD [6] SemEval-2

50 50 50

SemEval-2 baseline SVM

20

e1= , e2= , e3= ,

e4= , e5= , e6= ,

e7= , e8= , e9= ,

e10= , e11= , e12= ,

e13= , e14= , e15= , e16= ,

e17= ( , e18= ( ,

e19= ( , e20= (

baseline ID 4 5 5

ID e17,e18,e19,e20

SVM libsvm

default

SemEval-2

libsvm

SVM 2500 577 ∗1

543 50 50

50 1

3

50 7

50 1

∗1 76.92% SemEval2

2



1: 50

ID

1 f,d,s 18,24 1-d 1-a,1-b * a,b M

2 d 30 1-b 1-a,1-b,2-b * c (M)

3 t 31 2-a-ii 4 * d ?

4 n 25 2-a-ii 3-a * a,b,c M

5 f,w,s 24 1-e 3-a, 2-c * a,b,c M

6 p 19 1-e 1-a Difficult b,c M

7 p 29 1-e 1-a Difficult a,b,c M

8 d 13 2-a-ii 1-a,1-b,2-b Difficult c F

9 t,d 13 1-b 2-a * a,d M

10 i 26 1-d 1-d TooShort f M

11 f,t 26 1-e 2-c * b M

12 n 12,22 2-a-iii 2-b,2-c Difficult d M

13 n 24,27 1-d 4 * c F,?

14 f,d 18,23 2-a-i 1-a, 1-b Difficult c M

15 f,d 20 1-e 4 * z (M),?

16 f,d 20 1-e 4 Difficult z F,?

17 n 27,33 1-e 2-a * z F

18 n 29 1-e 4 * c M

19 n 18,20 1-e 2-b * c M

20 f,d 13 1-e 1-a, 1-b * b,c M

21 d 13,31 1-d 1-c * b F

22 u 13 1-e 1-c * c M

23 d,c 14,33 1-e 2-c * b F,?

24 c 15,27 1-b 2-c Kakari,SRL c,d ?

25 n 18 2-c-i 3-a * a,b M

26 d 13 2-a-iv 2-b * c,d ?

27 t,c 13,31 1-e 1-a BothAreOK c,d M

28 c,d,p 16,31 1-b 2-b, 2-c Difficult a,c,d F

29 d,p 18,24,27 1-b 4 * c,d ?

30 d 13 2-b-i 2-a * c M,F

31 f 13,28 1-a 2-b * z F

32 f 13 1-b 2-c * a,b,c,d,e M,F

33 u 13,28 1-b 2-b * a,b,c,d (M),?

34 d 27,31 1-b 4 * z F

35 w 32 1-e 1-a GuessIsCorrect d F

36 d 12,25,32 1-d 2-c * d M,F,?

37 f 12,19,31 1-b 2-c * a,d F?

38 u 34 1-b 2-a * e F

39 p 26 1-c 1-a,1-b FeaMakingError b,c,d M

40 n 26 1-d 1-a, 1-b * b,c,f F

41 r 17 2-c-i 2-c FewFea a,b,d M

42 n 25 2-a-i 3-a Ancient c M,F

43 n 14,24 1-d 1-a,1-b Kakari,SRL a,b M,F

44 d 13 1-c 2-b Difficult a,d M

45 d 12,14,23 1-c 2-c SRL a,b,d M,F

46 d,t 25 1-b 1-a, 1-b * c,d M,F

47 n 25 1-d 1-a, 1-b Difficult c,d F,(M)

48 u 13,21 1-c 1-c * c M

49 n 12,25 1-d 1-a,1-d * a,b,f M

50 n 12,25 1-d 4 * e M,F,?

3



3.1

•
( )

•

2

2:

v 29
n 17
a 4

( ) 3

X

X

Y

3:

( ) n 20
( ) c 15

8
p 6
g 5
r 2
e 2

( ) v 1

4

4



4:

d 19
n 13
f 10
t 5
p 5
u 4
c 4
w 2
s 2
r 1
i 1

( )

[5]

3

t:

[4]

13030010201: (545-0-1-1),

13031010101: (545-0-1-2), 13031021203: (545-0-1-2), 13031050102: (545-0-1-2), 13031050304:

(545-0-1-2), 13041060106: (545-0-1-1), 13061110102: (545-0-1-2)

( )

[5]

14

5



2 2

f: d:

7

p: ∗2

3.2

1

( )

[ ] 50 ∗3 2 ID

教師あり機械学習に基づく手法の問題
訓練データの不足
他に手がかりなし

素性抽出が不適切
助詞の取り扱い
格の交替の取り扱い
連体修飾の取り扱い

有効な素性の不足
トピック素性
長いコロケーション
間接的な係り受け
既存の素性の組み合わせ
文脈に出現する語の語義
文脈中の自立語
構文素性

素性のコーディングが困難
文の解釈
文脈の解釈

学習アルゴリズムの問題
過学習

消去法

手法の問題

知識の問題
シソーラスの不備

前処理の問題
形態素解析の誤り

データの不備
正解語義が異なる
訓練データ
テストデータ

問題設定の不備
対象語が不適切
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1:

∗4

∗2

[3, 9]

∗3 1 ( ) 50
∗4

6



( )

* *

5

5:

* * * *
* * * *

* * * *

WSD

(

)

2

3

( ) (

) WSD

SVM

* *

21128-0-0-1 ( ) 21128-0-0-3 ( )

21128-0-0-2 ( )

WSD

-

5

WSD

20%

7



3.3

50 (1)

(2) . .

((1) (2) , ) . , “*”

.

1. (40 , 80%)

a . (1 , 2.5%)

* * ,

, ,

.

b , . (11 , 27.5%)

. * * , +

, .

c , . (4 , 10%)

,

, .

* * ! , . 49 ,

1 , . .

d . (10 , 25%)

, * * ,

( ) * * ( ) , * *

. 2

, ( ) .

e . (14 , 35%)

, . * *

, * * ,

, .

2. (10 , 20%)

a ( ). (7 )

i. . (2 , 20%)

, ,

. , * *

.

ii. , . (3

, 30%)

, * * ,

,

.

8



iii. . (1 , 10%)

* * ,

.

,

.

iv. (1 , 10%)

* * .

.

b (1 , 10%)

i.

* * , , *

* .

c (2 , 20%)

i.

* * ,

, ,

.

40 , 10 ,

. 6 ,

. , (1) (e) *

* , * * (a)

, (b) , (a)

. , ,

,

. .

3.4

(1) (2) (3) (4)

4

3.4.1

SVM

(ME) Naive Bayes (NB) (DL)

(MFS) 4

SemEval-2 6

9



6: SemEval-2 (%)

SVM ME NB DL MFS
76.92 76.00 75.08 74.28 68.96

SVM 7

7 NB- ME- 98

NB ME 98

7

SVM 2

( 4)

7:

SVM- ME- NB- DL- MFS-
SVM- 63 101 117 140
ME- 86 75 87 92
NB- 147 98 107 109
DL- 183 130 127 115

MFS- 339 268 262 248

50 8

3.4.2

(a) ( 1-a) (b) ( 1-b) (c)

( 1-c) (d) ( 1-d) 4

s1 s2

(a) 27

34522-0-0-1 34522-0-0-2

(a) (b)

1 117-0-0-2

117-0-0-3

(a)

(b) (a)

(b)

10



(b)

(c)

(c) 21, 21

48

(d)

10 * *

3.4.3

(a)

( 2-a) (b) ( 2-b) (c)

( 2-c) 3

9 * *

(a)

30 * *

32 * *

(b) (a)

(a)

(b)

45 * *

(c)

3.4.4

[8]

( 3-a) 4 42

11



3.5

50 3.5.1

16 3.5.2 3.5.3

3.5.1

( SYS ) ( COR )

ID 13( ) 19 10 SYS COR

8 1 (“e17=11950”, 2

) SYS COR

COR

50 COR 17 (34 %) ∗5

33 (66 %)

ID 13

BOW

([2]. B )

3.5.2

B B 2 Step-1

15615-0-0-2 (1)∗6

Step-1

∗5 3.5.2 3 ( ID 24,42,47)
∗6 1999

12



(1)

Step-2 (

, Maximum Hybrid Log-likelihood Expectation: MHLE , [1]) MHLE

ME ( ) NB ( )

3 bigrams,

trigrams, skipbigrams ∗7

(e16) (e17-e20)

50

B 16 8

8: 16

[A] BothAreOK? 27 1
Ancient 42 1

[B] Difficult 6,7,8,12,14, 9
16,28,44,47

[C] Kakari? SRL 24,43 2
SRL 45 1

[D] 2 FeaMakingError 39 1
FewFea 41 1

16

[A]-[D]

8 [A][B] [C][D] [C]

(SRL)

SRL

[D]

[D] B [D] 3.5.1

B ∗8 BOW

COR SYS

COR 1 4

(E(w) = −∑
i p(si|w) log p(si|w).

p(si|w) w si [7])

∗7 Gibbs (http://gibbslda.sourceforge.net/)
∗8 ID 39 3 COR 1 ID 41

57 COR 4

13



3.5.3

1. : ( 8,[A])

2. : ( 8,[C])

3. : ( 8,[D])

( 8,[B]) )

3.6

2

•
•

9

1

14



9:

a 15
b 18
c 26
d 19
e 3
f 3
z 5

* *

* *

* *

* *

15



3.7

10 MFS

M M

F

10:

MFS 8 M 27
MFS 4 (M) 5

F 22
? 12

Most Frequent Sense, MFS MFS

MFS

MFS

50 32 MFS

4 5 27

MFS 8 ∗9

41150 50 49

41150-0-0-1 41150-0-0-2 1

41150-0-0-1 2 41150-0-0-2

MFS

MFS

8 M 4

M) 7 5

2843

* * 2843-0-0-1

2843-0-0-3 2843-0-0-3

∗9 18 12 9

16



2843-0-0-3

22

F

F

* *

545-0-3-2

* *

755-0-0-1

* *

4

4.1

1

50

50

1 0

50

75 75

ID ID 2

2 ID

75 50 1

Ward [10] 2

17



2:

4.2

75 7 10

2 3 A M 13

ID 11

11

3:

18



11:

ID
A 3 1 63, 11, 17
B 7 3 8, 57, 49, 70
C 8 5 21, 9, 48
D 15 9 34, 69, 45, 50, 30, 73
E 61 28 41, 4, 60, 36, 52, 68, 31, 10, 16
F 57 28 27, 54, 74, 20, 71, 1, 39
G 125 48 28, 35, 43, 51, 2, 75, 13, 55, 67
H 2 1 22, 42
I 6 3 15, 58, 59
J 5 3 32, 6, 61
K 50 25 29, 19, 7, 56, 46, 47, 37, 26, 62
L 78 36 18, 3, 24, 72, 65, 66, 44, 53
M 46 22 12, 25, 5, 38, 40, 64, 33, 14, 23

4.3

A M 13

4.3.1

“ ”

A

A

ID
63 1
11 1
17 1 ( )

B

19



B

ID
8 1
57 1
49 2
70 3

C

C

ID
21 1 ( )
9 4
48 3

D

D

ID
34 1
69 3
45 1
50 4
30 1
73 5 MFS ( )

E

E

ID
41 3
4 5
60 1
36 11
52 11
68 19
31 6
10 4
16 1 ( )

20



F

F

ID
27 5
54 8
74 12
20 3 ( )
71 5
1 10
39 14

74 ( ) “ ” 74

74 MFS

SVM 74

G

G

ID
28 2
35 1
43 1
51 9
2 19
75 22
13 13 ( )
55 32
67 26

55 ( ) “ ”

H

H

ID
22 1 ( )
42 1

I

21



I

ID
15 1 ( )
58 2
59 3 SRL

J

J

ID
32 2
6 2
61 1

K

K

ID
29 2
19 2 ( )
7 5
56 9
46 14 ( )
47 9
37 4
26 4 ( )
62 1

46 ( ( )) “ ” 46

46 47 ( )

46

56 ( ) “ ” 46 47

L I

L

L I

22



ID
18 5 ( )
3 2
24 5 ( )
72 27 MFS ( )
65 15
66 18
44 2
53 4

M

M

ID
12 6
25 7 ( )
5 13
38 10
40 2
64 1
33 2
14 3 ( )
23 2 ( )

12 9

12:

ID
B 8,57,49,70
E 41,4,52,31
F 27,54,74
G 51,2,13,55,67
H 22,42
I 15,58,59,3,24,65
J 32,6,61
K 7,56,46,47,37,26
M 25,38

4.3.2

75

35 40

23



13 11

13:

ID
11 K
9 F
36 G
68 E
10 I
16 ( ) I
39 K
35 E
12 G
33 J
14 ( ) I

14

14:

ID
B 8,57,49,70
E 41,4,52,31,68,35
F 27,54,74,9
G 51,2,13,55,67,36,12
H 22,42
I 15,58,59,3,24,65,10,16,14
J 32,6,61,33
K 7,56,46,47,37,26,11,39
M 25,38

4.4

50

1 2

15

24



15: 50

ID

1 G,I I M K G I I,G

2 G G K,G G G G

3 E E E F G E F E,F

4 M E G I,G G

5 J,I I K E G I,G I,G

6 K K K K G K

7 K K K K I,G K

8 G G E K,G K G G,K

9 E,G G G G I,E G,E

10 B K M B B B B

11 E K K E G K,E

12 G,H H G,E K E G,H,E

13 F,I M F G G F F,G

14 G K K G K,G

15 G K F G F F,G

16 G K F K F K,F

17 J,F K G

18 K F G G G

19 K G G G G

20 G G K K G G G,K

21 G E,G M G G

22 F G K G G G

23 G,I J,I K E G F G,I

24 I F,I G E I G,E F I,G,E,F

25 G I

26 G G G G G,E F G

27 E,I G,E K K G,E E,K,G

28 I,G,K E,I G G,E K I,G,E I,G,K,E

29 G,K F,I G F G G,E F G,F

30 G G G G G

31 G E G G G

32 G G E G I,G,E G,E

33 F G G G G I,G,E F G,F

34 G F,E G F G G,F

35 J J K K J E J,K

36 G J,G,M M E G E F G,M,E

37 G,E G E G I,E F G,E

38 F G G G

39 K K K K G,E K

40 K M K G G,B K,G

41 K E I,E E

42 M G

43 I M K I I I

44 G G K G K I,E G,K

45 G G,I K E I I,E I,G,E

46 G,E M G K G G,E G,E

47 M M K K G,E M,K

48 F G K G G G

49 G,M M K,B G I,B G,M,B

50 G,M M F G F G,M,F

25



17, 25, 42

ID
17

* *
25 * *

42 * *

15 16

50 16 9

3 G: K: E:

16

16:

G 36 0.72
K 14 0.86
E 13 0.90
F 9 0.90
I 7 0.92
M 4 0.92
B 2 0.94
H 1 0.94
J 1 0.94

5

5.1

A B A B Sim(A,B) A

50 ∗10 A

m A

A = {a1, a2, · · · , am}
∗10 15 9 50

26



B n B

B = {b1, b2, · · · , bn}

ai bj 50

Sim(A,B)

Sim(A,B) = max
Q

∑

Q

s(ai, bj)

s(ai, bj) ai bj Q

A {1, 2} B {1, 2, 3} 6

Q

{ (1,1), (2,2) }, { (1,2), (2,1) }, { (1,2), (2,3) }

{ (1,3), (2,2) }, { (1,1), (2,3) }, { (1,3), (2,1) }

Sim(A, B) Q Q

Q Q Sim(A,B)

� �
Q <- {}; K <- {1,2, ,m}; H <- {1,2, ,n}

while((K != {}) (H != {})) {

(i,j) = argmax s(a_i,b_j) with i K, j H

Q <- Q + { (i,j) }

K <- K - {i}; H <- H - {j}

}

return Q

� �

Q A

i B j

i j i j

1

k 1/k

17, 25, 42

17, 25, 42

17

27



17:

17.75 (2) 15.17 (5) 15.83 (4) 16.67 (3) 13.86 (7) 14.75 (6) 18.25 (1)
17.75 (1) 11.83 (6) 12.08 (5) 14.33 (3) 12.33 (4) 8.94 (7) 15.44 (2)
15.17 (2) 11.83 (7) 15.00 (4) 16.00 (1) 12.95 (6) 15.17 (2) 14.67 (5)
15.83 (2) 12.08 (7) 15.00 (3) 14.33 (4) 14.03 (5) 13.67 (6) 20.92 (1)
16.67 (2) 14.33 (6) 16.00 (4) 14.33 (6) 14.77 (5) 16.67 (2) 28.33 (1)
13.86 (4) 12.33 (7) 12.95 (6) 14.03 (5) 14.77 (3) 15.51 (2) 18.99 (1)
14.75 (4) 8.94 (7) 15.17 (3) 13.67 (6) 16.67 (1) 15.51 (2) 14.75 (4)

18

18:

2.50 6.00 4.50 5.00 2.50 4.83 4.16 2.14

5.2

14

ID

28



19:

ID
1 10
5 13
17 1 ( )
18 5 ( )
19 2 ( )
20 3 ( )
21 1 ( )
23 2 ( )
28 2
29 2
30 1
34 1
40 2
43 1
44 2
45 1
48 3
50 4
53 4
60 1
62 1
63 1
64 1
66 18
69 3
71 5
72 27 MFS ( )
73 5 MFS ( )
75 22

6

Project Next NLP

7

75

3 9

29
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1: 50

ID SemEval ID

1 117-46
* *

2 545-11 * *

3 545-34 * *

4 755-30 * *

5 755-48 * *

6 2843-10 * *

7 2843-26 * *

8 2843-50 * *

9 2998-37 * *

10 5541-15 * *

11 5541-35 * *

12 10703-2 * *

13 15615-1 * *

14 15615-47
* *

15 17877-24 * *

16 17877-49 * *

17 21128-3

* *
18 21128-28 * *

19 21128-45 * *

20 24646-6 * *

21 27236-3
* *

22 27236-31 * *

23 31472-5 * *

24 31472-50 * *

25 31640-13 * *

26 31640-37

* *
27 34522-17 * *

28 35478-23
* *

29 35478-43 * *

31



ID SemEval ID

30 35881-44
* *

31 37713-8 * *

32 37713-22 * *

33 37713-37 * *

34 40289-27 * *

35 40333-17 * *

36 40699-20 * *

37 40699-40 * *

38 41135-31
* *

39 41150-32 * *

40 41912-26 * *

41 44126-6 * *

42 48488-8 * *

43 49355-13 * *

44 49812-15

* *
45 50038-16 * *

46 51332-36 * *

47 51409-24

* *
48 52310-21

* *
49 52935-25 * *

50 52935-41 * *

32



2: ID

ID

1 f

2 d

3 s

4 t

5 n

6 w

7 p

8 i

9 u

10 c

11 r

12 12

13 13 ( )

14 14 ( )

15 15 ( )

16 16 ( )

17 17 ( )

18 18 ( )

19 19 ( )

20 20 ( )

21 21 ( )

22 22 ( )

23 23 ( )

24 24 ( )

25 25 ( )

26 26 ( )

27 27

28 28

29 29

30 30

31 31

32 32

33 33

34 34

35 1-a

36 1-b

37 1-c

38 1-d

39 1-e

40 2-a-i

41 2-a-ii

42 2-a-iii

43 2-a-iv

44 2-c-i

45 2-b-i

46 1-a ( )

47 1-b

48 1-c

49 1-d

50 2-a

33



51 2-b

52 2-c

53 3-a

54 4

55 *

56 Difficult

57 TooShort

58 Kakari

59 SRL SRL

60 BothAreOK

61 GuessIsCorrect

62 FeaMakingError

63 FewFea

64 Ancient

65 a

66 b

67 c

68 d

69 e

70 f

71 z

72 M MFS ( )

73 (M) MFS ( )

74 ?

75 F

34
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