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[abstract] In this paper, we describe an automatic learning method of the grammar rules for improving coverage of the
sentences. It is possible to analyze the sentences that can not be accepted by preregistered production rules. When a
sentence which is not accepted by production rules is inputted to the system, the system learns rules using this input
sentence. As a result, the coverage of the sentence can be improved.

Except for regisering unknown words, there are three methods for learning the grammar. One is to add new
production rules to the original CFG. The second is to add word pairs. The last is to add nonterminal symbol pairs.
In the registering unknon words or not, we evaluate the coverage of sentences and perplexity using above methods.
And we evaluate perplexity using bigram instead of word pairs.
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£ 3: BFEAT + CFG 12 L 5 0%
(FEMPUIHEE 7 5 ART DESE)

Perplexity

Flset | AN perp. perp2 TR
set? | 45(47) | 83.4(841) | 84.4(55.0) | 60(67)
set2-3 | B0(54) | 91.7(92.7) | 95.(97.1) | ®3(94)
set24 | 51(57) | 91.9(98.0) | 95.4(100.1) | 103(127)
set25 | 51(57) | 92.2(100.7) | 95.9(102.7) | 123(149)
Set2-6 | 52(38) | 92.6(102.1) | 95.9(103.6) | T44(170)
set27 | 53(58) | 92.8(102.5) | 95.7(104.1) | 164(186)
set2.8 | 53(58) | 93.3(103.1) | 96.1(105.8) | 183(200)
set2-9 | 53(58) | 93.6(105.5) | 96.5(107.7) | 206(228)
Set2-10 | 53(59) | 93.8(105.8) | 96.7(107.8) | 216(333)

% 4: HENRT + CFG 12X BI0EDFE (419 BiZE)
(RESRHERE T T CICBH LA

FHset | K perp. perp2. TR
set? | 48(57) | 109.3(117.4) | 109.1(112.9) | 125(147)
set2-3 55(64) 115.2(120.4) | 110.4(118.1) | 188(212)
set2-4 | 57(68) | 115.9(126.5) | 112.2(126.6) | 396(351)
set2-5 | 58(69) | 118.3(132.3) | 115.7(136.2) | 415(437)
set2 6 | B1(72) | 119.4(134.8) | 12L.1(139.6) | 475(491)
set27 | 63(74) | 118.4(136.2) | 121.7(142.3) | 546(514)
set28 | 63(74) | 118.6(136.4) | 121.8(142.4) | 574(561)
set20 | 63(77) | 119.3(135.9) | 122.5(143.6) | 645(624)
Set2-10 | 63(77) | 120.0(137.1) | 123.1(144.6) | 689(655)
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ARN—F ] X7 (perp.) | N T T A _TE
set2 | 12(33) | 6.9(21.6) | 5.5(16.9) | 391(313)
set23 | 21(50) | 8.9(29.0) | 5.8(19.8) | 598(447)
set2-4 | 30(54) | 105(35.0) | 6.5(31.2) | 837(821)
set2-5 | 39(58) | 12.8(38.9) | 7.0(2L.2) | 1024(747)
setd 6 | 42(61) | 13.8(2.5) | 7.0(21.6) | 1152(820)
set27 | 45(67) | 14.5(36.3) | T.1(34.6) | T292(893)
seto8 | 48(68) | 14.9(46.8) | T.2(24.8) | 1366(924)
set2-9 | BI(71) | 16.5(48.6) | 7.5(24.8) | 1491(996)
Set2-10 | 52(73) | 17.3(50.6) | 7.8(25.2) | 1583(1048)
# 6: FEHIELH+CFG ORT DEFHER
(ISR &, A D v 7 ORT)
set | 71 /5N—K perp. perp2. NTH
setZ | 54(63) [ 122.6(162.1) | 124.5(160.0) | 147(546)
set2-3 | 57(63) | 125.2(166.0) | 197.0(163.2) | 199(667)
setZ-4 | 61(66) | 131.2(167.6) | 131.7(164.0) | 246(777)
set25 | B1(67) | 133.5(169.4) | 134.5(165.2) | 290(848)
set2-6 62(69) 134.8(170.0) | 135.3(165.9) 341(972)
setZ7 | 64(69) | 140.2(170.1) | 143.2(165.9) | 404(1077)
setdB | 64(70) | 141.4(169.6) | 144.5(166.0) | 464(1191)
set2-0 | B5(72) | 142.4(174.4) | 146.2(170.8) | 522(1271)
set2-10 | 65(72) | 142.6(174.) | 146.5(170.8) | 545(1298)
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