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Co-STAR: A Co-training Style Algorithm for
Hyponymy Relation Acquisition

Jong-HooN Omn, ! IcHirRo YAamADA, 112
KENTARO TORISAWA,! STIIN DE SAEGER'!
and CHIKARA HasuiMoTof!

This paper proposes a co-training style algorithm called Co-STAR that ac-
quires hyponymy relations simultaneously from structured and unstructured
text. In Co-STAR, two independent processes for hyponymy relation acqui-
sition — one handling structured text and the other handling unstructured
text — collaborate by repeatedly exchanging the knowledge they acquired about
hyponymy relations. Unlike conventional co-training, the two processes in Co-
STAR are applied to different source texts and training data. We show the
effectiveness of this algorithm through experiments on large-scale hyponymy-
relation acquisition from Japanese Wikipedia and Web texts. We also show

that Co-STAR is robust against noisy training data.
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Fig.1 Concept of Co-STAR.
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Fig.2 Common instances.
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1 Input: 00000000 (YV), 0000000 (LY, LY)

2: Output: 200000 (%, ¢fy)

34=0

4: repeat

5. cs:= LEARN(LY)

6: ciy:= LEARN(L})

7. CRs:={cs(WlyeY,y¢ LsULy}

s: CRy:={cy(ylyeY,y¢ LsULy}

9. LUV .= L}

10:  for each (y,cls,rs) € TopN(CRY%) and (y, cly,rv) € CRY do

11: if (rs > @ and ry < ) or (rs > a and cls = cly) then

12: L = LU U {(y, dls)}

13: end if

14:  end for

15 LYY = I

16:  for each (y,cly,rv) € TopN(CRY) and (y,cls,rs) € CRS do
17: if (ry > aand rs < ) or (ry > « and cls = cly) then

18: L8 = L8 U {(y, clv)}

19: end if

20: end for
21 1=1¢+1
22: until stop condition is met

04 Co-STARODOODOOO
Fig.4 Co-STAR algorithm.
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Fig.5 An example of selecting new training instances for cy .
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Fig.6 An example of layout structures of a Wikipedia article.
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Table 1 Feature sets (WikiFeature and WebFeature): hyper and hypo represent hypernym and
hyponym parts of hyponymy relation candidates, respectively.
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Table 2 Lexico-syntactic patterns for hyponymy relations.
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Table 3 Differences among co-training, bilingual co-training, and Co-STAR.
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Table 4 Statistics on test set.
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Fig.7 System architecture of B1, B2, B3.
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Table 6 Comparison of different systems.
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P R F P R F
Bl 84.3 | 652 | 735 | 87.8 | 747 | 80.7
B2 83.4 | 69.6 | 75.9 | 87.4 | 79.5 | 83.2
B3 82.2 | 72.0 | 76.8 | 86.1 | 77.7 | 81.7
BICO N/A | N/JA | N/A | 845 | 81.8 | 83.1
Co-B 86.2 | 63.5 | 73.2 | 89.7 | 741 | 81.2
Co-Bx 85.5 | 69.9 | 77.0 | 89.6 | 76.5 | 82.5
Co-STAR | 85.9 | 76.0 | 80.6 | 88.0 | 81.8 | 84.8
Co-STAR+ | 83.3 | 80.7 | 82.0 | 87.6 | 81.8 | 84.6
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Fig.8 A way to automatically generate positive instances.
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Table 7 Examples of automatically generated training data.
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Table 8 Results with automatically generated training data.

Web OO0 Wiki 000
P R F P R F
B1 81.0 47.6 60.0 87.8 74.7 80.7
B2 80.0 55.4 65.5 87.1 79.5 83.1
B3 82.0 33.7 47.8 87.1 75.6 81.0
Co-STAR 82.2 60.8 69.9 87.3 80.7 83.8
Co-STARx* 79.2 69.6 | 74.1 87.0 81.8 | 84.4
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