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Abstract

This document provides an overview of the error analyzing of a Mongolian corpus, which consists
of 1 million words, 100 thousand of which are tagged manually. The error analysis is discussed
focusing on the used method and occurred errors.
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1. Introduction

Building a corpus needs a lot of work and time. Millions of words are collected and tagged. This is
implemented by the effort of many researchers working on the corpus for a long time, but the
corpus building still requires working, that is, error analyzing [4, 5]. Studying and processing a
language based on the corpus, it has to be standardized. Thus, the corpus has to be analyzed by
hand or machine in both cases of the corpus has created manually or automatically. The error
analyzing needs a lot of work like collecting, cleaning and tagging the corpus again.

For building a corpus for any language, it is necessary to design and create firstly a core corpus,
and the corpus itself is built by extending the core corpus according to its principles. Any kind of
errors is not allowed to be in the core corpus. We are creating a corpus for Mongolian. It will be 5
million words and tagged. This corpus will be the first core corpus in Mongolia.

In analyzing errors occurred in the corpus, we focused on verifying that the words are tagged
correctly and the POS tagset is designed correct and appropriate. In the related works [2] on
building a corpus for Mongolian in the past, there has been no POS tagset that is sufficient to use
for the corpus tagging, and Mongolian linguists have not been using such technique for
developing and describing Mongolian. Thus, we have spent much time on creating the tagged
corpus because there have been many discussions and modifications after analyzing the tagged
corpus.

We analyzed the errors of 100 thousand tagged words as three separate parts according to the
POS tagsets [1]. The first analysis is in the first 15 thousand words tagged by the first POS tagset,
the second is in the next 62 thousand words tagged by the draft version of the second POS
tagset, and the third is in the last 27 thousand words tagged by the second POS tagset. Finally,
we summarized these analyses.
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2. Error Analysis

The main activity of error analyzing of the corpus is to verify that the developed POS tagset is
appropriate and the words are tagged correctly. The error analyzing is a part of the corpus
building, and how the tagged corpus is analyzed has to be described in this report.

The methodology to analyze the corpus is to concordance texts by POS tagset and words. We
are using MTagger and a freeware concordancer program, AntConc [3]. Using these tools, we
analyzed the tagged texts by searching, filtering, comparing, calculating the frequency and listing
the words and the tags.
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3. Error

In this section, the errors are presented in three separate parts according to three POS tagsets
used for tagging 100 thousand words.

In the first tagging phase of the tagged corpus, there are around 15 thousand words tagged by
the first POS tagset designed in the first phase (see Appendix A). The errors, occurred in this
phase, are mainly caused by the inappropriate POS tagset design because its tags were too
general, and a few are caused by the human mistakes. Most of the errors are occurred in
adjective, modal, conjunction and compound words (see Table 1).

Table 1. Errors in the first 15K words tagged with the first POS Tagset

Tags Error Path in
& C Gl AT (Incorrect E» Correct) Corpus
1. 6yx ADJ—PADJ 17219-2
2. 3H M3payyHul 30punT ADJ,NN—ADJ,ADJ 17221-13
3. | OPYUH yeulH ADJ—ADJ,NC 17221-20
4. ypaz 3ypa2a ADJ—ADJ,NC 17238-8-21
5. | apuH yed ADJ—ADJ,NC 17238-9-7
6. YN axunnaraar Ho XeH2eH wyypxadu, ADJ—ADV 17219-24
usnyy yp Heneemau 60Mnrox
7. unyy axusn xap3aa4 60noxbir ADJ—>ADV 17219-34
8. amuH qyxas 6ok 6anHa ADJ—ADV 17219-36
9. XxapbyaHaylu eHlep xypdauymau GancaH ADJ—ADV 17220-7
10. | ydaawpanmad...302coH2u 60CHbI ADJ—ADV 17220-8
11. | xs132aapnaz2dman Gaviraatan ADJ—ADV 17221-3
12. | dymaadanmati 6avraar ADJ—ADV 17221-9
13. | sH3 6yp Gamx 6onox ADJ—ADV 17221-14
14. | coH2024 TYYHUI NO3BXTON LIYpPryy ADJ—NC 17219-15
axunnaraaraap
15. | 6ycad canbapblH ADJ—PADJ 17219-29
16. | 3apum ADJ—PADJ 17220-9
17. | amapeaa ADJ—PADJ 17221-11
18. | HUUM ADJ—PADJ 17221-
13,18,21,25,27
19. | odoo ven ADV—ADJ 17219-13
20. | wyyd xamaatan ADV—ADJ 17219-31
21. | 6on MM—CJ 17219-5
22. | 3XNan Hb H323HM TaBUracaH MW— 17221-21
23. | a4y xon60200/1mol oM MW—ADAJ 17251-11,41
24. | 3yuH x3p3e MW—ADJ,NC 17221-20
25. | ynmaap MW—CJ 17219-13
26. | anaHeysa MW—-CJ 17219-15
27. | xapuH MW—CJ 17219-25
28. | 10yHbl 6MHE MW—-CJ 17221-3
29. | 2o menee MW—-CJ 17221-10
30. | YH3H X3p32m3a3 MW—CJ 17221-11
31. | yH3HO23 MW—CJ 17221-15
32. | 366x6H MW—CJ 17221-17
33. | ep Hb MW—CJ 17221-24
34. | bue daacaH NC,Vt—ADJ 17219-25
35. | 6y2d xypan NC— ADJ,NC 17219-3
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36. | xyyuemau NC—ADJ 17221-20
37. | agapeaa ManyabiH 3rHa3 NC—ADJ 17249-6,12
38. | 23p3ac Hb ypbAUYUNaH xapx NC—ADV 17219-15
39. | Hambid Tee XOpOOHb! NC—NC,ADJ,NC 17221-13
40. | H32 Hb HAATUIH TONee NC—NN 17265-17,38
41. | HUAT Hb HI2UUIH TeNee NC—NN 17265-17,43
42. | BammeHx NC—NP 17271-24,4
43. | Cyx6aamap NC—NP 17245-13,56
44. | axunnaxmadu wyyn xondooTon NC—Vin 17219-32
45, | xaH2ax Hb NC—Vt 17267-17,28
46. | XypJbIH XaHaNT NP—NC 17219-16
47. | rom 6yx3H NPPN,CJ—NC,CJ 17221-11
48. | maduuii NPPN—PPN 17221-24
49. | canxpyynban 30XuHo Vin—>MW 17221-16
50. | 30HXUJIOH X3P3rNaXx Vin—>VT 17219-36
51. | aprax yadaxayilid xypBan Vi—MW 17919-12
52. | yadaxyiy Vi—-MW 17220-8

53. | canbapTt xulix Vt—Vin 17219-29

In Table 1, the actual error forms are listed in the first column. The incorrectly tagged words are
underlined, italic and bold. In the next column, two tags are aligned; one in the left side of the
arrow is the incorrect tag and other in the right side of the arrow is the correct tag. In the last
column, the numbers indicate the text ID and the sentence ID where the errors are located in the
corpus. The groupings of these errors are shown in Table 2.

Table 2. Head errors in the first 15K words tagged with the first POS Tagset

# POS Tag Name POS Tag
(Incorrect — Correct) (Incorrect — Correct)

1. | Adjective — Pro-adjective ADJ—PADJ

2. | Adjective, Numeral — Adjective , Adjective ADJ,NN—ADJ,ADJ

3. | Adjective — Adjective, Common Noun ADJ—ADJ,NC

4. | Adjective — Adverb ADJ—-ADV

5. | Adjective -» Common Noun ADJ—NC

6. | Adjective — Pro-adjective ADJ—PADJ

7. | Adverb — Adjective ADV—ADJ

8. | Modal Morph — Conjunction MM—CJ

9. | Modal Word — Adverb MW—ADV

10. | Modal Word — Adjective MW—ADJ

11. | Modal Word — Adjective, Common Noun MW—ADJ,NC

12. | Modal Word — Conjunction MW—-CJ

13. | Common Noun, Transitive Verb — Adjective NC, Vt -ADJ

14. | Common Noun — Adjective, Common Noun NC— ADJ,NC

15. | Common Noun — Adjective NC—ADJ

16. | Common Noun — Adverb NC—ADV

17. ('\JlgLnnmon Noun — Common Noun, Adjective, Common NC—NC,ADJ,NC

18. | Common Noun — Numeral NC—NN

19. | Common Noun — Pronoun NC—-NP

20. | Common Noun — Intransitive Verb NC—-Vin

21. | Common Noun — Transitive Verb NC—-Vt

22. | Pronoun — Common Noun NP—-NC

23. | Non-possessive Pronoun, Conjunction — Common NPPN,CJ—NC,CJ
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Noun, Conjunction
24. | Non-possessive Pronoun — Possessive Pronoun NPPN—PPN
25. | Intransitive Verb — Modal Word Vin->MW
26. | Intransitive Verb — Transitive Verb Vin—VT
27. | Transitive Verb — Modal Word Vt—-MW
28. | Transitive Verb — Intransitive Verb Vit—Vin

As shown in Table 2, the errors are occurred in adwords, modals, nouns, and verbs. Most of
these errors are considered confusion tags in the part of speech tagging for Mongolian.

In the second tagging phase of the corpus tagging, the next 62 thousand words were manually
tagged by the draft version of the second POS tagset. During this time, we were developing the
second POS tagset practically. The occurred head errors are shown in Table 3.

Table 3. Errors in 62K words tagged with the draft version of the second POS tagset

4 POS Tag Name POS Tag
(Incorrect — Correct) (Incorrect — Correct)

1. | Adjective,adjective,common noun plural nominative —Common AJ,AJ,NPN—NN,NN,N
noun nominative,common noun nominative,numeral cardinal uc

2. | Adjective,adjective—Adverb,adverb AJ,AJ—AV,AV

3. | Adjective—Adjective,adjective AJ—AJ,AJ

4. | Adjective—Adjective,numeral cardinal AJ—AJ,NUC

5. | Adjective—Adjective superlative AJ—AJS

6. | Adjective—Adverb AJ—AV

7. | Adjective—Proper noun AJ—>RN

8. | Adjective comparative—Adjective AJC—AJ

9. | Adverb—Adverb comparative AV—AVC

10. | Adverb—Verb active connecting AV—VAC

11. | Adverb active connecting—Verb active connecting AVAC—VAC

12. | Adverb active connecting—Verb passive connecting AVAC—VPC

13. | Auxiliary verb future negative—Modal future negative AXFX—MDFX

14. | Abbreviated noun possessive—Abbreviated noun possessive HAN—HANN
nominative

15. | Modal—Modal future M—MODF

16. | Modal negative—Modal MODX—MOD

17. | Common noun—Common noun locative N—NL

18. | Common noun—Common noun nominative N—NN

19. | Common noun ablative—? NB—?

20. | Common noun accusative—Verb active connecting NC —-VAC

21. | Common noun accusative —Adjective,common noun accusative NC—AJ,NC

22. | Negative,negative—Verb active future, verb active future NEG,NEG—VAF VAF

23. | Negative—Punctuation NEG—PUN

24. | Common noun genitive—Adjective,common noun genitive NG—AJ,NG

25. | Common noun genitive—Adjective NG—AJ

26. | Common noun genitive— Adjective,common noun genitive NG—AJ,NG

27. | Common noun nominative—Adjective,common noun nominative NN—AJ,NN

28. | Common noun nominative—Common noun plural nominative NN—NPN

29. | Common noun plural accusative—Common noun accusative NPC—NC

30. | Common noun plural accusative—Common noun NPC—NC,NC
accusative,common noun accusative

31. | Common noun plural genitive—Common noun genitive NPG—-NG

32. | Common noun plural nominative—Common noun nominative NPN—NN

33. | Common noun plural nominative—Pronoun plural nominative NPN—PPN
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34.

Common noun plural nominative—Verb active
connecting,common noun plural nominative

NPN—VAC,NPN

35. | Numeral approximate—Numeral approximate,numeral cardinal NUA—-NUANUC

36. | Numeral ordinal—Adjective NUO—AJ

37. | Pronoun—Pronoun genitive P—PG

38. | Pronoun plural—Pronoun plural nominative PP—PPN

39. | Pronoun plural genitive—Adjective PPG—AJ

40. | Pronoun plural genitive—Common noun genitive PPG—NG

41. Post.poslltlon—>Conjqnct|on coordinate,adjective, common noun PTP—JC,AJ.NN.POS
nominative,possessive

42. | Proper noun genitive—Adjective,common noun genitive RG—ADJ, NG

43. | Proper noun genitive—Common noun genitive RG—-NG

44. | Verb active connecting—Common noun accusative, verb active VAC—NC,VAC
connecting

45. | Verb active connecting—Verb active continues VAC—VAT

46. | Verb active connecting—Verb passive connecting VAC—-VPC

47. | Verb active future—? VAF—?

48. | Verb active future—Common noun accusative,verb active future VAF—-NC,VAF

49. | Verb active future—Verb active connecting VAF—-VAC

50. | Verb active future negative—Verb active past negative VAFX—VAPX

51. | Verb active past—Verb active present VAP—VAPr

52. | Verb active person—? VAPS—?

53. | Verb passive future—Adverb,auxiliary verb passive future VPF—AV,AXPF

54. | Verb passive future—Verb active connecting,verb passive future VPF—VAC,VPF

55. | Adverb—Adverb comparative AV—AVC

In Table 3, 55 kinds of errors occurred in the 62 thousand tagged words are listed. During tagging
these 62 thousand words, we were still developing the draft version of the second POS tagset.
Thus, a lot of errors were occurred in this phase, but most of them had been corrected after
detected. Consequently, when the errors began occurring few, we considered that the draft
version of the new POS tagset developed, and released the second POS tagset.

In the third phase of the tagging, there have been still errors eventhough the words were tagged
with the second POS tagset. The errors were made by human mistakes, incorrectly analyzing the
words and marked the incorrect tags. The errors occured in the last 27 thousand words tagging
are shown in Table 4.

Table 4. Errors in the last 27K words tagged with the second POS tagset

POS Tag Name

POS Tag

& (Incorrect — Correct) (Incorrect — Correct)

1. | Common noun—Common noun nominative N—NN

2. | Common noun locative—Verb passive connecting , common noun | NL—-VPC,NL
locative

3. | Common noun genitive—Adjective NG—JJ

4. | Common noun plural nominative—Common noun plural NPN—NP

5. | Common noun plural ablative—Adjective,common noun ablative NPB—JJ,NB

6. | Pronoun genitive—Adjective,common noun genitive PNG—PJ,NG

7. | Ad-Adjective—Adjective JJA—JJ

8. | Adjective—Adjective,adjective Jd—JJ,JJ

9. | Adjective—Adverb JJ—RB

10. | Verb active connecting—Postpostion VAC—PT

11. | Verb active connecting—Verb active continues VAC—VAG

12. | Verb active connecting—Verb passive continues VAG-HVPG

13. | Verb active continues—Verb active connecting VAG—VAC
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14. | Verb active present—Verb active past VAP—VAD

15. | Verb active past—Common noun accusative,verb active past VAD—NC,VAD

16. | Verb passive future—Verb passive infinitive/base VPF—VPB

17. | Verb active future nominative—Verb active infinitive/base VAFN—VABN
nominative

18. | Verb active infinitive/base negative—Verb active present negative | VABX—VAPX

19. | Proper noun genitive—Common noun genitive RNG—NG

20. | Adverb—Common noun instrumental RB—NI

21. | Conjunction subordinate—Conjunction coordinate CS—CC

22. | Conjunction coordinate—Conjunction subordinate CC—CS

23. | Abbreviation—Abbreviation nominative ABR—ABRN

24. | Abbreviation nominative—Abbreviation ABRN—ABR

25. | Abbreviation genitive,abbreviation genitive— Abbreviation ABRG,ABRG—ABR

26. | Modal active future negative—Modal active infinitive/base MDAFX—MDABX

negative

In Table 4, most of the errors are caused by ambiquties of Mongolian. The most confusing parts
of speech are occured in verbs, and then modal and conjungation.
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4. Conclusion

In this research report, we have provided the error analyzing of Mongolian corpus. The corpus
consists of 1 million words, and 100 thousand of them have been manually tagged. The
implementation of the corpus tagging was divided into three parts because of the POS tagset
development phases. In other words, we have developed the POS tagset for Mongolian by
designing it three times during 100 thousand words tagging. Therefore, the error analyzing of
these tagged words are also divided into three parts: analyses on the first 15 thousand words, the
next 62 thousand words, and the last 27 thousand words.

The tagged corpus has been manually analyzed by using a concordance program, AntConc, and
MTagger. For analyzing and detecting errors in the tagged texts, we concordance the texts with
POS tags and words, and create various kinds of tables and lists showing statistical information
about the tagged corpus. Analyzing these kinds of information is our main methodology for the
corpus analyzing.

We have spent a lot of time on tagging 100 thousand words because the POS tagset has been
developed during at that time. Therefore, the error analyzing of the corpus is still continuing now.
Analyzing and maintaining the corpus requires a lot of work like building it. Accordingly, it is
necessary to determine the principles of the corpus analyzing and maintaining after the corpus
are tagged. It takes more time, and needs more experience for us because it is the first corpus
building for Mongolian. Thus, we are developing a guidelines based on the experience of tagging
and analyzing 100 thousand words for how to analyze and maintain the tagged corpus.

Most of the errors occurred in the corpus tagging is caused by the POS tagset design. Mongolian
is one of the highly agglutinative languages such as Finnish and Turkish [6]. In Mongolian syntax,
the inflectional functions are appeared as both of a suffix or an isolated word (separated with
white spaces in the orthographic form, but the meaning is just an inflectional function such as
plural case). Moreover, there are many ambiguities between morphological structure and syntax
position for one form. For example, “-tan” (-tai in Roman transcription) is a suffix featured as both
of inflectional and derivational, and when it is occurred as a derivational suffix, there are still
ambiguities except the ambiguity of being inflectional or derivational. It could be an adjective or a
modal in both of morphological and syntax features. Currently, such challenges make it difficult to
design the POS tagset completely for Mongolian.
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Appendix A: First POS Tagset

Table 5. First POS Tagset

POS Ta POS
Category ID No.g POS Name Tag |
Noun 1 | Common Noun NC
2 | Proper Noun NP
3 | Numeral NN
Verb 4 | Transitive Verb Vit
5 | Intransitive Verb Vin
6 | Auxiliary Verb AUX
Ad-word 7 | Adjective ADJ
8 | Adverb ADV
Modal 9 | Modal Word MM
10 | Modal Morph MW
Pro-word 11 | Non-possessive pronoun NPPN
12 | Possessive pronoun PPN
13 | Pro-numeral PNN
14 | Pro-adjective PADJ
15 | Pro-adverb PADV
16 | Pro-verb PV
Conjunction 17 | Conjunction CJ
Interjection 18 | Interjection INT
Abbreviation 19 | Abbreviation ABR
Punctuation 20 | Punctuation PUN
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