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ABSTRACT

Part-of-Speech (POS) tagged corpus is a collection of electronic text in which each word is annotated with a tag as the corresponding
POS and is widely used for various training data for natural language processing. The training data generally assumes that there are
no errors, but in reality they include various types of errors, which cause performance degradation of systems trained using the data.
To alleviate this problem, we propose a novel method for detecting errors in the existing POS tagged corpus using the classifier of XGBoost
and cross-validation as evaluation techniques. We first train a classifier of a POS tagger using the POS-tagged corpus with some errors
and then detect errors from the POS-tagged corpus using cross-validation, but the classifier cannot detect errors because there is no
training data for detecting POS tagged errors. We thus detect errors by comparing the outputs (probabilities of POS) of the classifier,
adjusting hyperparameters. The hyperparameters is estimated by a small scale error-tagged corpus, in which text is sampled from a
POS-tagged corpus and which is marked up POS errors by experts. In this paper, we use recall and precision as evaluation metrics which
are widely used in information retrieval. We have shown that the proposed method is valid by comparing two distributions of the sample
(the error-tagged corpus) and the population (the POS-tagged corpus) because all detected errors cannot be checked. In the near future,
we will apply the proposed method to a dependency tree-tagged corpus and a semantic role tagged corpus.
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Fig. 1. An Example Sentence in Sejong POS-Tagged Corpus
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Table 1. The Statistics of Sejong POS-tagged Corpus and
Error-annotated Corpus

[tems Sejongcgg)su-stagged Errglc‘)-r?f;ged
Sentence 700,000 1,000
Word(Eojeol) 7,006,941 10,182
Morphems 15,660,488 22,767

QFFALGAON 7 FARES] LFEEE 4.329] Table 5°]
A ZAI8] HolE Zlolm oF 8.54%9] @77t E3E o] QY
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F&(recall)o] HIE Holal ot

Table 2. Precision and Recall According to the Change of ¢, and 4,

0, 0, Precision Recall
0.010 0.003 0.47 0.76
0.010 0.005 0.50 0.79
0.010 0.007 0.50 0.81
0.015 0.003 0.70 0.87
0.015 0.005 0.69 0.88
0.015 0.007 0.70 0.90
0.020 0.003 0.59 0.83
0.020 0.005 0.60 0.85
0.020 0.007 0.67 0.87

Table 20141 % % 9I50] 4,3} 4,7} 247} 0.0159} 0.007
g u, 14 2o AR BT A 950] 00%S A&
2= 9lo1A] obHE 10%9] @77} HX] kokeh. Table 32 of
A% PEEA B @ 9] o|E Holx et

Table 3. Examples of Undetected Errors

Eojeol Wrong analysis Correct analysis
Qitt. Q+/VV+T}/EF +./SF &/VV+Lt}/EF+./SF
i HU/VV +2/ETM Hu/VV +L/ETM

ALolelli= | ATOI/NNG +0ll/JKB+=/JX | AFPI/NNG +0l=/JKB

Table 39] ‘ehe} 't “ojx 7S o} 'o} e Fof et
o E3} 1 ATE ATV} L RRE B3] £2 AR
L oth'e 712 9fol1, W' e e=x 9Folt. &
H Aolofe'e Y 9REA 24 o] AxAl o
of BEA ‘o] AR TR EEFOIHA] SAJEo]
of="5} o] A Eofof Sk,

SAHAA  E(m) + Pltlm)
SIHAB ¢ SR REAAA + Elw,)

1) F470] Wetd ol oz BT S gt



SIAHAIC | SAEAB + Elw,_,)
SREAD - FHRAC + B, )

XGBoost®t WAIASS 0183 SMPALSX|MC] 2F A 225

F FolA 1,00071E AH A Bdch. 1 23, 29707
AES 272 #dslo(false alarm) L8 E(false positive
rate) 2.9%= "% g5 wdetil Qe & 5 AU

4714 mE 5F HE gl He FEHAClAL, A )=
2 Fp(embedding function)°]al, Mim)= Foi#] 3 Table 6. The Results of Error Detection for Sejong POS-tagged
A mo] gt FAF 19 Exolt. EF wE FEHA mo] Corpus and the Error-tagged Corpus Constructed Manually
£ o8 S w3 v, £ A% ) 01 o} Soong Povagge | Eiroriaged
3} o]% ojFd & Qugity, EFRGAE BALY] 7 E B4 Tag Morph. Error Morph Error
317] 9lsto] Aejid] dot ZARTE 27197 STAB NNG 3,659,551 179,318 5,248 244
L oElrl 9E2 wx|sly] 9ste] 7] Bulo] m3ete of EC 955,694 48,740 1,416 68
Ao| BAFS =713ch S RAICS S EAIDE HEA Q. Vv 960,192 132,506 1,376 156
FE WA SIstel o iAo By 5] odo] By & ETM_| 82453 | ©18 | 118 | 8
Jteith BE FARS 7]E S 447} 740] FastTextS ol8 JX 636,587 32,466 944 52
sl shersiglont, 7 Bake] 37 Table 49} 2t e e
Table 4. The Size of Each Embedding EF 602,881 36,776 870 48
JKO 543,776 33,170 796 44
Embedding Size Remarks NNB 479,595 51,796 754 72
Default 700 100 per morpheme, 50 per tag XSV 465,645 50,290 673 80
Extended A 743 | P(tlm) | = 43 SS 432,139 15,989 625 16
Pxtended B | 893 MAG 397,792 28,243 582 40
Extended C 1,043 150 per Eojeol JKS 384,634 23,847 582 36
Extended D 1.193 NNP 412,671 34,664 569 56
EP 382,651 15,689 539 20
Table 5 4.2, 12014 Awe ST 22 w0 e 3 JKG 338,983 17,288 514 24
GEAO] A 715t AL Table 52 Hieko VA 323,506 54,026 481 72
;—XPE}]—DO] o, 9 ;z;u;i_ jp; 01159} 0 005; H;;oq VCP 283,081 18,966 423 20
Tos-o= T 2= : ) =0 SN 264,513 12,432 396 12
LFE HET Aokt VX 262,131 22,805 394 24
SP 256,383 14,870 355 12
Table 5. Threshold Setting for Extended Embedding NP 224,499 72,064 352 112
MM 187,934 67,092 304 104
Embedding 0, 0, Precision Recall R 221.976 20,200 298 116
Default 0.015 0.007 0.70 0.90 XSN 174,399 66,446 257 92
Extended A 0.015 0.005 0.74 0.93 XSA 131,041 45,995 175 76
Extended B | 0.015 | 0.007 0.76 0.94 JC 97,394 8,863 143 52
Extended C | 0015 | 0005 | 079 0.94 ETN 75,484 6,114 102 40
Extended D 0.015 0.005 0.80 0.96 SL 51,356 2,671 87 16
NR 60,272 4,882 79 16
SH 52,298 3,033 79 24
43 2% 4 MAJ 53,210 3,246 73 8
4278004 BHE 0,7 0, UL R ATLEA HA JKC 33,997 4352 >4 12
qeld oF $RE ddstdrt. oF A& 338004 4 VN | 28252 2.288 4 :
We 24 A5 PHoR SyEs 1 FIRs Table 63 2 W | ol | W | ¢
t}. Table 614 AMEL3A|(Sejong POS-tagged)S] 2F Ssg 53223 222 2? 8
({Error)%: 2 =RolA ARk °F AE AAE oS A XPN 13:206 1,426 31 3
25 Aol1, QFHAIEX|(Error-tagged)?] LF(Error)+= IC 18311 1,300 27 4
5o FAE Aot} MZTEXA 1,250,500709] & JKQ 15.901 1.288 25 4
AL QFE AESIA F 8%E 2FE HESHAH. AEH 2 JKV 2,781 75 4 0
FE 9o gRlste] oF RS wddfjof sHA|T o] & £ NA 908 70 3 0
Aot AdL T} wke X713} H]8o] A QEo] A& 9 Total 15,660,488 | 1,250,500 | 22,767 1,944
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