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In this paper, we present a method for guessing POS tags of unknown words using local and
global information. Although many existing methods use only local information (i.e. limited
window size or intra-sentential features), global information (such as consistency of POS tags
of unknown words with the same lexical form) provides valuable clues for predicting POS
tags of unknown words. We propose a probabilistic model, in which all the occurrences of
the unknown words with the same lexical form in a document are taken into consideration at
once, for guessing POS tags of unknown words using global information as well as local infor-
mation, and predict POS tags of unknown words using Gibbs sampling. We also attempt to
utilize unlabeled data which is not attached POS tags. We conduct experiments on multiple
corpora, and show that the method improves accuracy of POS guessing of unknown words
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especially for Chinese and Japanese.
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Fig.1 Gibbs sampling.
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Table 1 Statistical information of corpora.
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(C) (39) [Jan. 1-Jan. 9] [Jan. 10-Jan. 19] [Jan. 20-Jan. 31]
EDR 15 1,018,561 1,020,572 (30,765) 3,065,914
J) (15) [id = 5n + 0] [id = 5n + 1] l[id = 5n + 2,5n + 3, 5n + 4]
KUC 40 198,514 31,302 (2,477) 41,227
J) (36) [Jan. 1-Jan. 8] [Jan. 9] [Jan. 10]

RWC 66 487,333 190,571 (11,177) 210,096
J) (55) [1-10,000th sentences] [10,001-14,000th sentences] [14,001-18,672th sentences|
GEN 47 243,180 123,386 (7,775) 134,380
(E) (36) [1-10,000th sentences] [10,001-15,000th sentences] [15,001-20,546th sentences]
SUS 125 74,902 37,931 (5,760) 37,593
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Fig.2 Experimental procedure.
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Table 2 Basic features used for initial distribution.
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Table 3 Results of POS guessing of unknown words.

oooo 00000000 (%) (0000)
(00) [pO] (2000000000000 )

00 00+00 00+00+00000000
CTB 73.97 (195) 76.77 (174) 76.77 (174)

[0.0403] (344)

[0.0422] (361)

PFR | 68.25 (8,819)

70.09 (8,306)
[0.0000] (16,019)

70.54 (8,181)
[0.0000] (18,861)

EDR | 95.92 (1,254)

95.92 (1,254)
[1.0000] (9,838)

95.89 (1,263)
[0.1282] (18,064)

KUC 76.46 (583)

77.55 (556)
[0.0010] (788)

77.71 (552)
[0.0013] (936)

RWC | 77.58 (2,506)

78.64 (2,387)
[0.0000] (5,044)

78.65 (2,386)
[0.0000] (5,878)

GEN 88.91 (862)

88.91 (862)
[1.0000] (4,094)

88.80 (871)
[0.5277] (4,515)

SUS 78.68 (1,228)

79.76 (1,166)
[0.0034] (3,210)

79.58 (1,176)
[0.0311] (3,583)

WSJ 83.56 (699)
(E)

83.71 (693)
[0.2569] (1,412)

83.14 (717)
[0.3952] (1,627)
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Table 4 Accuracy for non-unique unknown words.

0000 | 2000000000000000 (%)
(oo) 0o O0+00 (00)
CTB (C) | 80.23 86.34 (+6.11)
PFR (C) | 65.95 69.15 (+3.20)
EDR (J) | 94.72 94.72 ( 0.00)
KUC (J) | 74.24 77.66 (+3.42)
RWC (J) | 74.21 76.57 (+2.36)
GEN (E) | 89.35 89.35 ( 0.00)
SUS (E) | 80.37 82.31 (+1.94)
WSJ (E) | 87.82 88.24 (+0.42)
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Table 5 Ordered list of increased/decreased number of correctly tagged words.

PFR (C) RWC (J) SUS (E)
+143 nzOOOOODOODOOO +35 go-0o0o0o-od +36 NrPOOOOOO
+111 | vaDODODODOOD +30 | DD-0000-00 +9 | NNUOOODOD
+105 nrd 000 +28 go-0oboo-oo-o +7 NNOOOoOOoOoOd
+58 joooo +22 go-D0o0oo-oo-o +6 Jjooooog
+52 | nsOODD +8 | Do-000O +2 | VVOOOOOOOD
+37 d0ood +6 go-oood +2 vvNOOooooooooo
—33 | voODOD -1 | ooo -1 | csooooooo
—59 m0O 00 —21 oo —1 vvGooooooooooo
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Table 6 Frequency and accuracy of unknown words in

PFR corpus.
oo 0oooooooo (%) Ooooo | o0o0oo
oo oo+00 0o 0 0
1 71.38 71.38 0.00 | 11,755 | 11,755
2 68.67 70.21 + 1.54 5,186 | 2,593
3 65.19 67.73 + 2.54 2,904 968
4 66.23 69.44 + 3.21 1,996 499
5 66.55 68.00 + 1.45 1,100 220
6 63.68 67.59 + 3.91 972 162
7 64.06 67.74 + 3.68 651 93
8 62.90 71.98 + 9.08 496 62
9 59.18 68.60 + 9.42 414 46
10 70.37 82.96 +12.59 270 27
>11 62.71 67.59 + 4.88 2,030 121
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Table 7 Results of multiple trials and comparison to
simulated annealing.

oooo 000 (%)+ 0000 (%)
(0o) 0000000 | 000000
CTB (C) | 76.49+0.21 76.45+0.27
PFR (C) | 70.33+0.15 70.30+0.11
EDR (J) 95.9440.03 | 95.94+0.02
KUC (J) 77.614£0.27 | 77.63+0.18
RWC (J) | 78.5640.10 78.62-0.08
GEN (E) | 88.9240.05 | 88.91+0.07
SUS (E) 79.7040.24 | 79.65+0.20
WSJ (E) 83.7840.06 | 83.82+0.10

000000000D000000O0O0DoOo0Ooon
000000000 100000000000000
00000000000000d0OoOoOoooon
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3.4.5 SVMOOOOOOOOOOOO

0000000000000000000000
000000000000000000000000
00000000000000000000Support
Vector Machine; SVMO O OOOODOOOOOOO
00 0000o00000000000SVMO one-
versus-rest 0 0 000000000 OOOOOOO
0000000000O0sSvVMOOOOOOOODOO
16) 00000000000 20000000000
0000 CcO00 1000000000 20000
00000000OoOosvMOOOOOOOoOOoOOoOOoO
000000000000000000000000
00000000000000d0OoOoOoOooon

0000000 800000000000000
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Table 8 Comparison to an existing method.

oooo EEGEEEEEERE))
(oo) [p O]
00 (SVM) | 00 (ME) | 00400
CTB 73.43 73.97 76.77
(©) [0.5721] [0.0155]
PFR 68.57 68.25 70.09
(C) [0.0758] [0.0000]
EDR 96.02 95.92 95.92
) [0.0459] [0.0532]
KUC 76.83 76.46 77.55
J) [0.4095] [0.1522]
RWC 78.40 77.58 78.64
) [0.0007] [0.4496]
GEN 88.48 88.91 88.91
(E) [0.0288] [0.0225]
SUS 79.97 78.68 79.76
(E) [0.0001] [0.6089]
WSJ 83.05 83.56 83.71
(E) [0.0482] [0.0133]
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