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Acquiring Weighted Context-Free Grammars from Sub-optimal Solutions
Nobuo Inui, Yuji Shinano(Tokyo University of Agriculture and Technology)

We discuss a learning algorithm of context-free grammars. Tsochantaridis proposed a learning method for the weighted
context-free grammar (WCFQ), using multiclass SVM. Against this, we propose a multiclass SVM for the arc-weighted
context-free grammar (ACFQG) which represents inter-rule relations. For learning from sub-optimal syntactic trees of
ACFG, we propose a new learning algorithm where partial syntactic trees are used. Experimental results showed that
our method achieved 79.9 in F-value against 76.6 for PCFG and 77.6 for WCFG. Thought the precision of our method

is almost same as ACFG with optimal solutions, the learning of our method completed within a shorter time.
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N={A2,A3,A4, X={B1,B2,B3,B4},

R={r1i: As>A2A4, 120 A2>B1Be, r3i At>BaBy,
ra: A1>AsBy, r5: As>B1B:Bs}

O=fw1,wz,wa,wi,ws}

TT=4W 11, W12, W13,W 14, W21, Wat, W45, Wt W5t}

WCFG: witwatwa>watws

ACFGw 12+ W13+ Wairtwa>Was+wartwst
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% 3. HREEE (T —2)

Xik PCFd  WCFG ACFG
b9 2= 0 N W S W S W (opt)
t1] R(%) 67.5 | 77.6 | 77.6 | 782 | 78.8 | 78.2
P(%) 76.2 | 75.1 | 75.0 | 75.6 | 76.2 | 76.0
F 71.6 | 76.3 | 763 | 76.8 | 774 | 77.1
Lt([=T) - 81 131 | 85 50 73
Ti(#) - 4,196 | 6,757 | 5,123 | 2,911 | 4,783
PT(%) - 97.8 | 97.7 | 84.1 | 86.8 | 81.8
t2] R(%) 72.8 | 780 | 780 | 79.0 | 79.8 | 79.2
P(%) 78.0 | 75.6 | 75.6 | 76.6 | 774 | 77.0
F 75.3 | 76.8 | 76.8 | 77.7 | 786 | 78.1
Te([aT) - 83 149 | 97 78 129
Ti(#) - 8,332 | 14,929 11,874 9,132 | 16,217
PT(%) - 97.8 | 97.6 | 80.4 | 83.3 | 83.2
t3] R(%) 745 | 783 | 784 | 80.0 | 806 | 79.8
P(%) 78.0 | 76.0 | 76.2 | 77.7 | 783 | 7.7
F 76.2 | 77.2 | 77.3 | 78.8 | 79.4 | 78.7
Te([=T) - 83 113 | 94 67 87
Ti(%) - 21,665 29,324 31,668 21,683 30,438
PT(%) - 971 | 97.3 | 75.8 | 78.4 | 75.9
t4] R(%) 75.2 | 79.0 | 78.8 | 80.4 | 81.2 | 80.8
P(%) 781 | 76.3 | 76.2 | 77.7 | 785 | 78.5
F 76.6 | 776 | 775 | 79.0 | 79.9 | 79.6
Te([aT) - 98 91 103 107 119
Ti(#) - 51,892 47,890 74,155 58,960 75,968
PT(%) - 96.3 | 96.5 | 706 | 75.9 | 71.6

£ 4. KB EROME GHTF—5)

Xik PCFG | WCFG ACFG
TITY XA W S W (opt)
el | R(%) 69.9 76.3 79.4 78.0
P(%) 76.0 73.9 74.8 75.8
F 72.8 75.1 77.0 76.9
Tt (=) - 83 94 153
Ti(#) - 94,577 | 119,868 202,586
PT(%) - 98.0 87.8 86.9
e2 | R(%) 69.1 7T 80.3 78.3
P(%) 74.6 74.7 78.1 76.3
F 71.7 76.2 79.2 77.3
Tt ([T - 125 90 136
Ti(#) - 94,577 | 118,189| 203,417
PT(%) - 97.4 85.5 78.8
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