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extracting high-level semantic relations like causality using lexico-syntactic pat-
terns has come of age. While such knowledge acquisition methods have matured

greatly, they are necessarily limited to extracting relations mentioned explic-
D |:| D |:| D |:| D |:| D |:| D |:| D |:| D D D D D D itly in some text collection. Until now, inference-based methods for acquiring
D I:l D I:l D I:l D I:l “indirect” or “implicit” relational knowledge from a corpus have never been in-

vestigated on the same scale as pattern-based methods. In this work we propose
a method for extending a database of semantic relations acquired by existing
pattern-based methods using analogical reasoning. This method uses lexical

0 0 0 0 11,12 goood oooo f1 0d ooo fl word similarities acquired automatically from the Web to generate and rank
0 0 0 0 13 N 0 0 0 1 new relation instance candidates from its input. Not only can it acquire se-

mantic relations from indirect descriptions in the corpus, which is exceedingly

O 0O O™ 000 O ot2 difficult for pattern-based methods, our method can acquire valid relational

knowledge that is unlikely to be written down before. We validate these claims

experimentally using a 108 Web page corpus, and show that for some relations

vooooooooooooddoooooodoooooodoooooood our method exhibits precision figures indistinguishable from state-of-the-art
oooobooo0dooooooboobooooooooooooooooooooo pattern-based methods in top-ranked relation instances.
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Table 4 Precision and estimated # of correct samples of all results of S

o, (under lenient

evaluation).
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A0O0ODOO0DO |22% (220/1,000) 191,000 | 19% (191/1,000) 151,000 | 12% (115/1,000) 108,000
NPODOODOOO | 18% (152/836) 132,000 | 16% (126/783) 99,300 9% (77/850) 72,200
NSOOOOOOO | 18% (77/579) 66,700 12% (62/469) 48,900 6% (34/598) 31,900
N4SO04 000000 | 10% (34/344) 29,400 7% (20/288) 15,800 3% (11/363) 10,300
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Table 5 Ratio of correct hypotheses synonymous with seed instances.

ooos™™Mo |ooos™o|ooosMo|ooosojooosyngooosgno
AD0DO0O0O0DO|12% (13/106)(16% (15/92)|21% (31/62)|7% (16/220) (3% (6/191)|6% (7/115)
NPOOOOOOO| 7% (4/56) | 9% (4/45) | 18% (7/40) | 6% (9/152) | 2%(3/126) | 6% (5/77)
NSOOODOOO| 10% (2/20) | 6% (1/16) | 6% (1/16) | 3% (2/77) | 2% (1/62) | 9% (3/34)
N4SO4 000000 33% (1/3) | 14% (1/7) | 0% (1/3) | 0% (0/34) | 5% (1/20) | 9% (1/11)
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Table 6 Acquired relation instances. “*” marks incorrect relations.
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