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Fig.1 Outline of the proposed method.
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Table 1 An example of the deep case preference of noun.

NOUN agent | object | goal | condition | - - - | quantity
oo 0.8 0.0 0.2 0.0 cee 0.0
Tokyo 0.0 0.0 0.4 0.0 cee 0.0
(ClusterN1) | 0.0 0.5 0.4 0.0 cee 0.1

02 000oOOoooooo
Table 2 An example of the deep case preference of verb.

VERB agent,agent | agent,object | agent,goal | agent,condition quantity,quantity
oo 0.0 0.0 0.6 0.1 0.0
live 0.0 0.0 0.0 0.0 0.0
(ClusterV1) 0.0 0.5 0.4 0.0 0.0
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Table 3 A list of deep cases.
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Table 4 An example of the deep case inference rules.

RULE agent | object | goal | condition | - - - | quantity
[O:F2][0:F1][2] | 0.0 0.7 0.0 0.1 s 0.0
[¢:F1][in:B1][1] 0.9 0.0 0.0 0.0 E 0.0
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Fig.2 Flow of the word clustering.
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Table 5 Result of Japanese sentences.

ooo |o00 (ooo oo, ooo FO
49,840 | 47,840 | 38,858 | 81.2% | 78.0% | 79.6%
49,840 | 48,034 | 35,374 | 73.6% | 71.0% | 72.3%
49,840 | 46,046 | 35,478 | 77.1% | 71.2% | 74.0%
49,840 | 48,234 | 39,783 | 82.5% | 79.9% | 81.1%

goooo
ooooooo
goooooooo
gooooooo

oooooooo

oooo 4,984 | 4,458 | 3,097 | 69.5% | 62.1% | 65.6%
ooooooo gooooog 4,984 | 4,703 | 2,970 | 63.2% | 59.6% | 61.3%
oooboooooo 4,984 | 4,249 | 3,117 | 73.4% | 62.5% | 67.5%
gooooooo 4,984 | 4,427 | 3,251 | 73.4% | 65.2% | 69.1%

06 ODOOOOOOOOO
Table 6 Result of English sentences.

ooo |o00 (ooo oo, ooo FO
13,608 | 13,487 | 10,589 | 78.5% | 77.8% | 78.2%
13,608 | 13,389 | 10,047 | 75.0% | 73.8% | 74.4%
13,608 | 13,303 | 10,006 | 75.2% | 73.5% | 74.4%
13,608 | 13,282 | 10,487 | 79.0% | 77.1% | 78.0%

oooo
ooooooao
ooooooooo
oooooooo

oooooooo

oooo 1,362 | 1,360 999 | 73.5% | 73.3% | 73.4%
ooooooo 00ooooo 1,362 | 1,350 953 | 70.6% | 70.0% | 70.3%
ooooooooo | 1,362 1,336 982 | 73.5% | 72.1% | 72.8%
oooooooo 1,362 | 1,362 | 1,054 | 77.4% | 77.4% | 77.4%
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Table 8 Results of closed data using the various rates of tagged data.

oooooooooo

100 90 8 0 70

6 0 50 40 30 20 10

oo 81.2% | 80.6% | 79.8% | 78.9%

78.2% | 76.8% | 75.4% | 73.4% | 70.5% | 69.0%

oooo 000 | 78.0% | 77.3% | 76.5% | 75.9%

75.2% | 73.7% | 72.3% | 69.6% | 66.2% | 63.1%

FO 79.6% | 78.9% | 78.1% | 77.4%

76.7% | 75.2% | 73.8% | 71.5% | 68.3% | 65.9%

oo 73.6% | 73.3% | 73.0% | 72.2%

71.6% | 71.0% | 69.9% | 67.6% | 65.5% | 64.8%

ooooo 000 | 71.0% | 70.2% | 69.5% | 68.5%

67.4% | 65.8% | 63.3% | 59.9% | 55.9% | 46.9%

FO 72.3% | 71.7% | 71.2% | 70.3%

69.4% | 68.3% | 66.5% | 63.5% | 60.3% | 54.4%

oo T71% | T7.1% | 77.1% | 77.2%

77.7% | 77.3% | 78.0% | T7.6% | 77.2% | 77.2%

00o0ooooo (000 | 71.2% | 71.1% | 71.0% | 71.4%

71.3% | 69.7% | 70.5% | 69.6% | 68.7% | 66.2%

FO 74.0% | 74.0% | 73.9% | 74.2%

74.3% | 73.3% | 74.1% | 73.4% | 72.7% | 71.3%
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Table 9 Results of open data using the various rates of tagged data.

oooooooooo

100 90 8 0 70
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oo 69.5% | 68.9% | 68.6% | 68.6%

68.0% | 67.7% | 66.7% | 65.8% | 64.7% | 65.1%

oooo 000 |62.1% | 61.5% | 61.1% | 61.0%

59.9% | 59.3% | 59.2% | 57.9% | 56.8% | 55.0%

FO 65.6% | 65.0% | 64.7% | 64.6%

63.7% | 63.2% | 62.8% | 61.6% | 60.5% | 59.6%

oo 63.2% | 63.0% | 62.9% | 62.0%

61.5% | 61.5% | 60.5% | 59.2% | 58.5% | 59.8%

ooooo 000 |59.6% | 59.0% | 58.3% | 57.2%

56.3% | 55.4% | 53.4% | 50.9% | 48.8% | 42.2%

FO 61.3% | 61.0% | 60.5% | 59.5%

58.8% | 58.3% | 56.7% | 54.8% | 53.2% | 49.5%

oo 73.4% | 73.0% | 74.7% | 74.9%

75.3% | 75.3% | 74.4% | 74.1% | 73.4% | 75.0%

0000000 (000 |62.5% | 62.0% | 63.2% | 63.6%

63.4% | 61.4% | 63.1% | 62.1% | 61.8% | 59.3%

FO 67.5% | 67.0% | 68.5% | 68.8%

68.8% | 67.7% | 68.3% | 67.6% | 67.1% | 66.2%
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100
90
80
70
60
50
40
30
20
10

@

10 9 8 7 6 5 4 3 2 1
BT DET—ADEE

[ REFE —— ZEHEEF —o— ZERHEARA - R—Z51|

04 00000000000 FOOOO
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Table 10 Results of “Kumo no ito.”
000|000 |ooo (oo goo |FO
oooo 136 113 70 62.0% | 51.5% | 56.2%
o000 |ooooooo 136 134 50 37.3% | 36.8% | 37.0%
gooooood 136 130 92 70.8% | 67.7% | 69.2%

011 000oooooo
Table 11 Results of each particle.

ooooo
ooo (o000 (ooo (oo ooo |FO
oooo 14,700 | 14,275 | 13,898 | 97.4% | 94.5% | 95.9%
oooooooo ooooo 14,700 | 14,459 | 13,465 | 93.1% | 91.6% | 92.4%
000000 | 14,700 | 14,700 | 14,260 | 97.0% | 97.0% | 97.0%
oooo 1,470 | 1,386 | 1,289 |93.0% | 87.7% | 90.3%
ooooooo ooooo 1,470 | 1,425 | 1,250 | 87.7% | 85.0% | 86.4%
oooooo 1,470 | 1,428 | 1,383 [95.9% | 94.1% | 95.5%
ooooo
goo0 |oo0o |ooo (oo oo0o |rFO
oooo 9,560 | 9,254 | 6,317 | 68.3% | 66.1% | 67.2%
oooooooo ooooo 9,560 | 9,076 | 5,190 | 57.2% | 54.3% | 55.7%
oooooo 9,560 | 9,258 | 6,546 | 70,7% | 68,5% | 69.6%
oooo 956 907 422 | 46.5% | 44.1% | 45.3%
ooooooo ooooo 956 886 361 | 40.7% | 37.8% | 39.2%
oooooo 956 869 483 | 55.6% | 50.5% | 52.9%
ooooo
ooo (o000 (ooo (oo ooo |FO
oooo 7,230 | 7,133 | 6,324 | 88.7% | 87.5% | 88.1%
oooooooo ooooo 7,230 | 6,992 | 5,773 |82.6% | 79.9% | 81.2%
oooooo 7,230 | 7,045 | 5,149 | 73.1% | 71.2% | 72.1%
oooo 723 657 498 | 75.8% | 68.9% | 72.2%
ooooooo ooooo 723 683 487 | 71.3% | 67.4% | 69.3%
oooooo 723 630 425 | 67.5% | 58.8% | 62.8%
ooooo
goo0 |oo0o |ooo (oo oo0o |rFO
oooo 7,150 | 7,100 | 6,481 | 91.3% | 90.6% | 91.0%
oooooooo ooooo 7,150 | 6,927 | 5,728 | 82.7% | 80.1% | 81.4%
oooooo 7,150 | 7,004 | 5,851 |83.5% | 81.8% | 82.7%
oooo 715 687 543 | 79.0% | 75.9% | 77.5%
ooooooo ooooo 715 676 487 | 72.0% | 68.1% | 70.0%
oooooo 715 692 522 | 75.4% | 73.0% | 74.2%
ooooo
goo0 |oo0o |ooo (oo oo0o |rFO
oooo 3,150 | 2,953 | 1,219 |41.3% | 38.7% | 40.0%
oooooooo ooooo 3,150 | 3,026 | 1,124 | 37.1% | 35.7% | 36.4%
oooooo 3,150 | 3,061 | 1,801 |58.8% | 57.2% | 58.0%
oooo 315 278 76 | 27.3% | 24.1% | 25.6%
ooooooo ooooo 315 286 73 125.5% | 23.2% | 24.3%
oooood 315 267 81|30.3% | 25.7% | 27.8%
poboobobobooboobooooboobon gooboobooboboboboboboboobon
gooooooobo ioo0o0oooooobob 13600 pboobooobooobooboooboooobooooa
toboooobooboobooboooboooobooboo 7.3 00O0O0O0OOO
OroO0ooooooOoOoOoCooo9400b00b0DOODO goooooooobobobbbbbboooooo
o00oo0ooOo0ooooo00oooobObob 2430000 oO0s5000000000M00010 0O O Om 0
goboboooooooboooboooooboooboobogon poooboboobobobooooooboooon
gobooooooooooooboooooooboon gooooooooooooooooooooooboo
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Table 12

Results of inference without the word cluster.
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61.9%

013 000oo0oOooboo0o0ooooooooooo
Table 13 Results of inference without the deep case pattern.
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Table 14 Results of inference without one of the surface information.

oo0O |ooo |(ooob (oo oo0o |rO
ooooo 49,840 | 49,392 | 37,671 | 76.3% | 75.6% | 75.9%
oooooooo |bobooo 49.840 | 49.368 | 37.566 | 76.1% | 75.4% | 75.7%
000000000 | 49,840 | 49,289 | 37,991 | 77.1% | 76.2% | 76.7%
ooooo 4,984 | 4,835| 3,080 | 63.7% | 61.8% | 62.7%
ooooooo gooo 4,984 | 4,829 | 3,239 | 67.1% | 65.0% | 66.0%
oooboooooo 4,984 | 4,881 | 3,278 | 67.2% | 65.8% | 66.5%
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