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Abstract

This document provides an overview of the frequency analysis of a corpus for Mongolian. The
frequency analysis is discussed focusing on the corpus and its text categories. Various statistical
information are extracted from the corpus such as average word type frequencies, average word
length, distributions of the word lengths, used foreign words etc.

The process of selecting lexicon and POS tagging the lexicon are introduced in this report too.
Additional frequency analysis is done on the tag sets. For example, the average count of tags that
a word has is about 1.5 times. It also shows that nouns, verbs and adjectives are the main part of
the lexicon.

As a result, it seems appropriate to tag all 5 million word corpus with this tag set without any
critical problems. The tag set is expandable (in the boundary of tag creation rules and main tag
sets) when it is required.
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1. Introduction

In this phase of the project, we have created 10k word lexicon from the 5 million word texts, which
has been collected from online news, articles, printed newspapers and other literature and law
texts, for a Mongolian POS tagger and other uses. Analyzing corpus frequency for each text type
and the entire corpus texts, the words in the lexicon are selected as common usage words based
on the analysis. And also, we have analyzed the corpus frequency for other useful linguistic
information such as foreign word usage, word length features, closed class words, etc.

For tagging the lexicon word entities, we have used the words, which were tagged in the previous
phase of the project, at first, and the rest of the word entities have been tagged by hand
according to the POS tagset.
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2. Related Works

This work is the first attempt to collect large amount of Mongolian texts and we have collected 5
million word texts form online news, articles, printed newspapers and other literature and law
texts.

This corpus will be very useful resource for Mongolian language and its usage. Further, we are
planning to enrich our corpus with external knowledge such as POS tag, semantic information etc.
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3. 5 Million Words Corpus

Five million word corpus is collected form online news, articles, printed newspapers and other
literature and law texts. After collecting these texts are cleaned and corrected some errors in

them.

There are still some minor errors to correct in the future such as misrecognized and mistyped
words, and uncleaned punctuations etc.
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4. Word Frequency Analysis

In this section total word frequency analysis on 5 million word corpus is presented. The purpose
of the analysis is to derive a word list from the corpus for creating a lexicon for a Mongolian POS
tagger that will be developed in the next phase of the project.

The creating word list is based on word frequencies in the corpus. The main word frequency
information is shown in Table 1. AntConc'[], a free concordancing tool, has been used for
frequencing the corpus words. Before frequenting the words in the corpus, all files are cleaned
and converted .txt and .rtf, Unicode files into UTF8 Unicode text files, since AntConc tool supports
UTF8 encoding.

Table 1. Statistics of the Corpus

ToTypes | words | Tons | Noiee | Moid [ Forean | Werd T Avergetiors
Literature 1,012,779 288 3517 78,972 28 7.9 12.8
Law 577,708 144 4012 15,235 40 8.5 37.9
Publish 2,460,225 2,518 977 | 118,601 1,153 8.0 20.7
Unen Sonin 949,558 1,260 754 61,125 0 7.8 15.5
Total 5,000,270 4,210 1188 | 192,061 1,221 8.2 26.0

As showin in Table 1, there are total 192,061 word types in the corpus and these words form the
entire corpus. Considering that, each word type occurs approximately 26 times. Literature text
uses one word type 13 times which is relatively less than others, thus we can say that it has
richer vocabulary. On the other hand, Law text uses one word type more often which is 38 times.

Law and Literature type have relatively higher number (average 4000) of words per file, according
to other two types Publish and Unen. Among these two types, Literature text has more (5 times)
word types than Law text. Since Literature text uses rich vocalbulary, whereas Law text uses
limited terms in its definition.

Similarly, for low density texts Publish and Unen, the former has more (3 times) word types than
the latter. Actually these two types have similar origin, texts from newspapers, but their time of
creation is different. Texts in Unen are from newspapers during 1980-1990, whereas Publish type
is collected from modern online newschannels. We suspect that vocabulary used in modern news
channels have variety of word types, such as foreign words etc. Also there are many spelling and
typing error in these texts and these errors mutiplicate one word type to many word types. But
texts from newspapers of 1980s have limited vocabulary size, text is well edited, reviewed, error-
corrected.

Total word frequency in the corpus

In the corpus, there are totally 5,000,270 word tokens and they are categorized into 192,061 word
types, a word list. The highest frequency 10 thousand words in the word list are selected. Their
rankings are above 25 in the list and among those “Hb” (personal possessive postposition of the
third person) has the highest frequency of 98,319. In Table 4, some of the highest frequency
words are shown and 10 thousand words (exactly 10,117) are shown in Appendix A.For the entire
corpus, the highly ranked words have frequencies over 50 and they occur about 4,217,571 times
(which makes 84% of the corpus).

' AntConc 3.2.1w (Windows), concordance tool
Developed by Laurence Anthony
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Table 2. Most frequent 50 words

Fank | Wyaord | Freg. Fank | WWard | Freg. Fank | Ward | Freg. Rank [ WWaord |Freg.| |Fank | ward |Freg.
1 |He 953149 11 |1 15350 21 |am 11635 3 | Tepuian | 9236 41 |ra3y | 7EE9
2w 359586 12)yH 18236 22|GonoH [ 11488 32| wmr a029 42 |Galpar | 7E30
3|GakHe | 36444 13| 1ap 17033 23|racaH (11164 33 |ayin 8323 43 |apx 7597
4y 36332 14| Galican | 16406 24\p=a3p  [11050 34 | Tywaln | 5722 44| 7573
5)ana 35356 15| am 15410 25|n3a 10114 35 |mep G645 45 |capoin | 7524
B rasm 35260 16lonoH [ 14905 26 |ync 9956 36|Gonw | 8637 46 |y Tdd4
7|n 25729 17 |yncen | 13962 27 |moHron | 9547 37 |Aoncod | 5459 47 \ragar | 737
8 |Galiras | 25006 18| man 13093 28 | asmn 9509 38 | oHb 8366 48|, 7333
9|Har 21624 19)|Gak: 12407 29| panaltt | 9569 39 |axyiin | 7954 49 |yian 7275

10|Gan 19021 200xo8p  [12195 30| rasap 9374 40| apra 7599 S00ammap | 7181

Since there is a space limitation we can’t show all the 10,117 words in this report, instead we
illustrated these frequencies by a graph in Figure 1.

100000 l
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1000

Word frequency vs rank

Word frequency

100

10

1 929 1857 2785 3713 4641 95569 B497 7425 5353 9231
Rank

Figure 1. Word frequencies versus their ranks in the corpus (logarithmic scale)

Figure 1shows the word frequencies of the above highly ranked 10,117 words versus their ranks
in logarithmic scale. Some other analyses on the word frequency are shown in Table 5.

Table 3. Highly ranked word statistics

Highly ranked 10000 word selection

. Common | Commaon Average
Text Types |Abbr. Filter |Records sum Percent with ALL | with ALL I:;:;t{:]
Literature |LT =10 9,981 a60, 265 2a% 5,928 a9% 6.3
Lawy L =2 8,284 &EB,TTA 98% 4512 45% 8.1
Fuhlish PR =2A 9.859] 2,087,780 25% 8,226 a31% 6.2
Unen Sonin|RTF =h 10,007 867,321 91 % 6,070 A% 7.3
Total ALL =al 10,117 4,217,871 24% 10,117 100% 6.5

The most of the words forming highly ranked 10,000 words are from the Publish type texts and
this is because it forms the most of the corpus. Table 3 shows statistics about highly ranked
10,000 words for the entire corpus and for each text types. The column “Common with ALL”
shows the percentage of the common words between the main list of highly ranked 100,000
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words and a list for the corresponding text types, i.e. most frequent 10,007 words of the Publish
type text forms 81% of the total 10,117 most frequent words of the entire corpus.

The column “Percent’ shows the ratio of the highly ranked words’ occurrences to the entire
corpus. For example, highly ranked 10,117 words occur 4,217,571 times in the corpus and it
makes 84% of the corpus. If we can manually tag (POS tag) these highly ranked 10,117 words, it
means that we can get the 84% of the tagged corpus.

Highly ranked words from law, literature and press texts

In Table 4, the most frequent words of each text type are shown. In literature texts, most frequent
words are mainly particle words such as “Hb”, “4”, “n” and pronouns such as “aH3” (this), “Tap”
(that), “on” (1) etc (closed class words). In law texts, frequent words are mainly juridical terms,
date and ordinals. In press texts “6an-" (is, exist, stay) words have high frequencies, which reflect
daily conversation pattern.

Table 4. Most frequent 20 words of each text type

Literature Lawy Publizh nen
Rank | Word | Freq. | | Word | Freq. | | Word | Freg. | | Word | Freg. |
1 Hb 28954  aH3 Tald| He 29149 HE 13213
2 ram 15392 ynceH BY2T 1M 230148 GaiHa 97aaE
3 om 12439 gyraap G307 |4 216148 A 49064
4y 11391 Hb G233 BalHa 20437 axyAH 5486
an 8608 |ayv@An 626 |3Ha 19302 onoH 4626
6 Har BEYY |  AonoH 4952 n 18864 HAMEIH 45349
T T1ap GBS |wnnHAH ATTE ras 17065 Bafraa 4433
8 aHa G156 onne 3974 Balraa 15443 apra 4363
9 fu G097 capeH 3818 Balcad 12444  ync 4332
10 3yH 8954 myraap 3642 Har 11674 yp 4136
11| BaldHa 5169 |zaacaH a544 Gaon 10839  amun 4184
12 |%0ép 4966 |TApHAH 358100 Tap G636 M 4124
13| wwr 4903 OHeI 96| My 45249 HIm 35249
14| Badras 4042 wyndap 3363 wyH 9404 amnelH 3213
14 6on 3940 apx 3319 racaH a206) 349z
16| naa 3823 Tyxal 3143 onoH TEAS |MaHal 30494
17 MHHB 3438 |ABadnynnara 3043 Baix 7389  |zoxMoH 2874
18| naap 3399 fAon 046 meH GFa4a BIH 2941
19 YKHB 3390 fAycag 2997 |naa G270 LUKHA 2773
20wy 3303 |eOpHAH 2963 |moHron 6241 Yyan 2702

There are about 97,145 words occurring only once in the entire corpus which makes 51% of the
total word types and only 2% of the entire corpus. Among these, 40028 are in Literature, 4,969
are in Law, 54,752 are in Publish, and 35,941 are in Unen type. In the list of less frequent words,
there are some words which are misrecognized, and mistyped. Beside this there are also some

really rare words such as “aaBblHxaHTan” which means ‘with my fathers home’. Some of the less
frequent word list is shown in Table 7 as an example.

Frequency Analysis of Mongolian Corpus
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Table 5. Less frequent words

Less frequent wards Literatura Law Publish Unen
Word |Freq. | | Word |Freq.| | Word |Freq.| | Word |Freq. | | Word |Freq. |

HyAH 1 AABAPHYY 1 aeaanyir 1 NaHIaHraac 1 ByTHIap 1
AABARKYY 1 AABEIHXAHTAR 1 FEEEED 1 LELLLE] 1 ByTo3uHAR 1
FABLIHXAHTAN 1 aaraapaa 1 ABaapMir 1 aHKg, 1 ByTuHiAr 1
Fara 1 aaraapaad 1 aEaapk 1 NaHHradH 1 ByTu3apaa 1
aaraapaa 1 Aarapxan 1 aBargaaryi 1 A aHzaHYoRg0p 1 ByTuasc 1
aaraapaaH 1 aarraf 1 AEAMACAHE 1 NaHzaHpaExEaar 1 EyTaams 1
aaram 1 EEN 1 aparyaap 1 N aH3aRa apKaar AH 1 | ByTaarviAr 1
EELERN 1 EEA 1 EEE 1 TN ]= 1 EyTaargamynykui 1
aarapxaH 1 aarnaag 1 EEEIRMET 1 DEAHIEHTMAHK 1 ByTazuuin 1
aarapxax 1 Aarna 1 apant 1 LERLL 1 |ByTE3r 1
Farapuyy 1 FarduH 1 ABANTEID 1 NaH3aHraa 1 ByTE3rA3XyHHAD 1
aarrai 1 aagpaac 1 ABANLAH 1 DAHKYYREH 1 |ByTE3A 1
aarmap 1 aafpac 1 AEF XYy NANTYA 1 LR EE 1 EyTAHAT 1
EEL 1 aaxaarmiH 1 ABAXY YK 1 NaHKaHpae 1 |ByTaarga 1
EEWLET 1 aami 1 AEMAHEI 1 DaHkaanyy 1 EyTaarmyid 1
EEL 1 EEA RIS AR 1 AEMAraTaR 1 LEGECEN 1 ByTaamsHAR 1
FArMMXaH 1 Ay Y XAHAAD 1 apnararyi 1 AaHxanzay 1 ByTzerg ooy 1
FAMMHA, 1 EEL R 1 aEnarataf 1 NaH3aHa 10 By Tasrn Ay HLALNMAH 1

Word length and foreign words analyses

The average word length of the words in this corpus is 8.2. Following 2 shows the distribution
the words versus
“‘uaxunraanxyynaxrynraac” (because of de-electrifying), which has 22 characters.

their

length.

The longest meaningful word in this corpus

Fa000
30000
25000
20000
15000
10000
3000
0

Humber of words

Word length distribwution

q

23 4 5 6 7 8 9101121314 1516 17 1519 20 1 22

Length {characters)

Figure 2. Word lengths in the corpus

of
is

There are 921 two character words and the shortest meaningful words are shown in the following

Table 6.
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Table 6. Two character words

Yaord Freg. Waord Freg. WWord Freg. WWard Freg.
1[Ham 35956 11 |yr 3561 21|yc 2245 31 |un 10687
2|nx 18350 12|ep 3500 22|ay 2015 32|an 1025
3|ax 15410 13|4n 3430 23|yn 2014 33|ap 1012
4|6m 11634 14|62 2873 24|ax 2012 3Myp 895
Gy G355 18|ag 2850 25|ac 1701 35[am 594
filyp G345 EE 2785 26| ar 1679 36 {oi 565
Tl1a a871 17 |6a 2895 27|ra 1652 37 |ac 784
8lax 50585 18|ap 2465 28|an 1213 38{ne 577
9le3 a004 19| am 2453 28)op 1125 39|uma, 567

10)yr 3961 20)ye 2255 30|on 1122 40]yn 544

About text quality and Assurance methods

Texts in this corpus have some sort of errors such as mistyped words, misrecognized words
(OCR) and words with different codes within a text. We corrected some possible errors in the text
using special purpose tools developed by some of our project members.

Beside this, there are some minor errors like multi words connected without any delimiter
(“banranbepTeHUMNHXaMrMnHyxaaHTanambTaH”, the most clever animal in the nature), mixed
code texts (ASCII codes in utf, text files).

Considering that the 84% of the entire corpus consists of the 10 thousand words, the word
selection for the lexicon is well done.

About foreign words

In last decades Mongolian language has imported many foreign words without translation and
used them within Mongolian texts. As an example, the following Table 7 shows the statistics of
the foreign words appeared in the corpus.

Table 7. Statistics of foreign words

Text Types Foreign Words Some Example Words
Literature 28 holiday, beautiful,
nescafe
Law 40 tatarica, saiga, lutra
Publish 1153 bbc, mn, digest,bank,
bloomberg
Unen Sonin 0
Total 1,221

Note that, foreign words column in the above table shows the number of words written only in
Latin, and foreign words that are written in Cyrillic are not considered. Because counting foreign
words in Cyrillic is a manual and time consuming work. These foreign words are not used in the
corpus intentionally, they appear accidentally.

Conclusion

In this part, total word frequency analysis on 5 million word corpus is presented. The corpus is
composed of 4 different types of texts such as Literature, Law, Publish and Unen. These types
differ from each other on the source of their origin.

Frequency Analysis of Mongolian Corpus
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Each text type has its own characteristics, such as Literature texts have more rich vocabulary,
whereas Law texts have limited number of terms. Law text has longer words (average word
length is 8.5) and used one word approximately 38 times. On the other hand, in Literature text
one word is used approximately 13 times, which is relatively less than other types. In the entire
corpus one word type is used 26 times.

The average word length in the corpus is 8.2, and the longest meaningful word found in the
corpus has 22 characters (“uaxunraanxyynaxrymraac” because of de-electrifying). There are also
plenty of 2 characters found.

For foreign word analysis, we considered only words that are in Latin. There is no such word in
the Unen texts, which are the newspaper texts in the period of 1980-1990. But the most of the
foreign words were found in Publish type texts, which are collected from modern internet news
and articles.

As a result, the most frequent 10k words are obtained for each text types and also for entire
corpus. The extracted highly ranked words makes 84% of the entire corpus. This means that if we
can POS tag these words, we can get 84% of the tagged corpus.

Beside these, there are some minor errors originated from different encodings in the corpus,
misrecognition in the OCR tools, and mistyping etc.

Frequency Analysis of Mongolian Corpus
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5. Lexicon

From Mongolian 5 million word corpus, approximately we have extracted the most frequent 10k
words and selected them as a lexicon. After that, all possible POS tags (we call it “tag” hereafter)
are attached to each word.

In order to attach tags, all the known word tags in the tagged corpus (from the Project Phase )
are used. This word-tag repository has about 1.5k word-tag pairs and covers about 42% (4,277
distinct words) of the entire lexicon.

The words in both word-tag repository and lexicon are identified and were attached to their tags.
The remaining words in the lexicon are manually tagged. Some words’ tags are corrected. Thus
all the words in the lexicon have corresponding tag(s).

Analysis on word-tag repository

In the word-tag repository, the most tag-rich word has 9 tags (word “axun”, “work” in English),
and the average tag count that a word has is 1.5. Following Figure 5 shows the distribution of the
tag (for example, there are only 3,031 words which have only one tag).

Tag diztribution

4000

3000

2000

1000

0 H 1 =

1 2 3 4 = [ T g 9

|Ta5:| diztribution | 3031 | 835 [ 244 [ 90 41 1 11 3 1
Number of tags

Number of words

Figure 3. Word tags versus their counts in the corpus

There are total 250 distinct tags, among those tag “N” (noun) has the highest frequency of 2,744
and the second highest frequency tag is “JJ” (adjective) which is 2,375. See Table 8 for more
detail.

Frequency Analysis of Mongolian Corpus
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Table 8. Tag frequencies in the repository

Mo Tag | #Word Mo Tag | #aord Mo Tag | #Waord Mo Tag #Word Mo Tag #ward
1]n *1dd 51|abrg 22 101|pnc [ 151 2 201 [vpdc 1
21ii 2375 52[nis 21 102|pti 5 1521 2 202[auxdb [
alv 1619 53 |vpbn 20 103[wabm [ 153 mdabi 2 203 |auxdi 1
4|ng 044 54 [vpbx 19 104 |val 5 154 |[mdapx ¢ 204[pnbs 1
5nc BE0 55|vadb 15 10&|{npas 5 18&|pnpm 2 206|np 1
g[nn BT 56| pr 15 106[vabxi [ 166|mdafx 2 206[qn 1
7|vac 469 57 |wadn 15 107 |vps 5 157 |vapi 2 207 [npghb 1
a|rb I 52 |vabi 14 108|wapn [ 158[nghc 2 208[npghl 1
q|nl EE]] 50 |vabls 13 104 |ptb 5 158|pjr 2 209 |pvadis 1

10]vpc 24 G0{npm 12 110{pni [] 160|vppxb 2 210{pvadi 1
11 [ni 236 g1 [vpbi 12 111 |wpl [l 161 [auxb 2 211]|npls 1
12|vab 223 52 |wadg 11 112|pnpc [ 162|pngs 2 212[pvabls 1
13[vad 196 2 [npi 11 113|auxf [l 163|ptn ¢ 213[pun 1
14{cd 17 f4|nbs 10 114|cdn [] 164|m 2 214|vapls 1
15|vph 165 g5 [vadc 10 115[vpdy [ 165|pts Z 215]ptm 1
16|nh 151 56|ptl 10 116|cdb [] 166 |vpph 2 216 |vaas 1
17|vag 119 67 |prb 10 117|npcs [] 167 |pvac 2 217|ptls 1
18[vpd 95 g |vpbls 10 118|vpbb [l 168|csh 1 218 |ptis 1
19|ncs 93 Ga|vpps 10 119|wph=i 4 169|auxdc 1 218|ptcs 1
20]vap 16 70{pnn 9 120|vapl [l 170|vpbz=l 1 220[pnghn 1
21|npg 5 71 |pnl ] 121|auspc 3 171 |cdis 1 221 |pths 1
22|pt kE] 72|vabhb 9 122]auxpg 3 172|cdm 1 222[vpsi 1
23{mn Gy 73iir ] 123|pncs 3 173|auxhl 1 223|pnls 1
24|npn B7 74|ca 9 124|auxs 3 174 [auxpl 1 224[pnm 1
25| vaf 64 75|nph ] 125|cdg 3 176|vppcs 1 228|pnp 1
26[nm 52 76|ml 9 126|cdi 3 176 wpbix 1 226|ptpg 1
27|y ] 77|ptg 9 127|mdab E] 177|cdas 1 227 |mdap 1
28{vpg = 78|ptc [ 128|mdabx E] 178|csn 1 22a|vp? 1
29|cc 53 70|auxp [ 129|pnph 3 179|cscs 1 229 [vasi 1
20[vphbl [ z0|rba ] 130(pc 3 180]auxbc 1 230]ijs 1
31 [vabl 49 a1 [vapxb [ 131|vapg 3 181 |auxpahn 1 231[m 1
32{npc a7 52|png 7 132|vpdn 3 182|vpfg 1 237 |vapsi 1
33[ngs a6 23 |pnb 7 133|wadm E] 183|vpp=g 1 233|vaprc 1
34 [vpf 46 a4|rbr 7 134 |vpdi 3 184|csn 1 234|mdabg 1
as|nls 46 g5|nghn 7 135|vafl 3 185[auxbi 1 235|mdabxb 1
I6|cs 41 86| vafx 7 136|vap] E] 186|auxph 1 236|pnphs 1
a7|vpbg 36 a7 [auxd [ 137 |wadcs E] 187|c 1 237 |vaag 1
3a{vpp 34 8g|vpdb [ 138|vppc 3 188[auxg 1 238 [mdadx 1
a0 |vabx Ell galauxc [ 139wl 3 189|vpdl 1 239|vaap 1
40{abr 30 g0|nghb [ 140{pnpl 3 190{rmdabxl 1 240[mdapxb 1
41|npl 29 91|pn 6 141|csi z 191 [vpdis 1 241 [vafrnd 1
42|vas ] 92|pnpg [ 142|wa3 ? 182|cci 1 242|vads 1
43|vpbc 28 g3|abrn 6 143|nms z 193|auxbn 1 243[ng -_pun 1
44|vabg ] 94 |vapc [ 144 |auxpn ? 194 |vpdecs 1 244 |vadrmd 1
45|pj 27 g5|vaph b 145[vabcs 2 195|vpp ] 1 245|nghbs [
46 |vabc 27 96(pnpn 3 146|int Z 196|cdes 1 246|nghg 1
47 [vabn 2d 97 [vadi [ 147 |[mdas 2 197 [auxdg 1 247 [vadls 1
4aljja 24 ga|vpfn [ 148|csl 3 198|auxpbg 1 248 [vabxc 1
49[vapx EE] 53| daf [ 14a|vpbrn 2 100]wpty 1 244 [vpbcs 1
50]md 23 100(g b 150|vafn z 200(b 1 250|mdadi 1
#Wword
3000 1
2500 -
2000
1500 -
1000 j
EDS N N —.|_|_.|7|.||.r|.r| o P o P P s P s P s PR e P — TP
c|=|*|m|lo|c olE|o|E o|lo|o =T
Sl |E |8 a|T|B|E|°|2|T|B||E|8
T|12(2(4|5|67F |8 ]910111211214[15(16 17|18 [19[20
Figure 4. Tags versus their frequency
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Analysis on the lexicon

The tagged lexicon contains 15,134 distinct word-tag pairs and 10k distinct words. The most tag-
rich 2 words have 8 tags (word “man”, “ync”: “animal”, “state/country” in English), and the average
tag count that a word has is 1.6. Following Figure 5 shows the distribution of the tag (for example,

there are only 5,993 words which have only one tag).

Tag distrbution
[ G000
=
o EO00
B 4000
[
2 2000
= 0 I
1 2 3 4 = g 7 g
Mumnber of Words | 9993 | 2354 | 724 | 430 G5 23 [ 2
Mumber of Tags

Figure 5. Word tags versus their counts in the lexicon

There are total 359 distinct tags, among those tags “JJ” (adjective) has the highest frequency of
1,524 and the second highest frequency tag is “N” (noun) which is 1,431. See Table 9 for more
detail. Single tag words are 62% of the entire lexicon.

Tag distribution

2000
1300
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Mumber of Words [1 5241 4311155109810 066( 793 | 495 (455 |447 (400 |350 (293 |254 |254 (235230
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Figure 6. Tags versus their frequency in the lexicon

The count of tags that occurred only once is 118, which makes 2/3 of the total distinct tags. There
are total 4,653 nouns (words with tag like “N*”) which is almost the half (48%) of the lexicon and
104 distinct abbreviations which makes 1% of the lexicon. 16% (1,581 words) of the lexicon is
tagged as adjectives, which is relatively lower than nouns.
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Table 9. Tag frequencies in the lexicon

Mo Tay Anords | Mo Tag #nvords | (Mo Tag Aorcs Mo Tag Aorcs Mo Tag #Aniords
1 [ 1525 76|PTL 13 151 |PvAB 4 226 |RBEN 2 301 |PHGIS 1
2[M 1433 77 |WADG 13 182|082 4 227 |FMB 2 302 |PMIZ 1
3[MNC 1155 73|PMB 12 153 | APC 4 228|RMI 2 303 |PNP 1
4[N 1095 73|PMC 12 154 |WAPG 4 229|RMLE 2 304 |PMPCS 1
5 (MM 1065 80|PMN 12 155|%F3 4 230V aAS 2 305 |PHPGS 1
E[wac 793 831 |PTG 12 156|%PBI 4 231 |VABCS 2 306 |PMPHG 1
7[was 493 g2 |RBA 12 157 |AUXE 3 232V ACE 2 307 |PRPHI 1
& [ML 458 g3|v.aBe 12 158 |&UXBL 3 233|VA0LS 2 308 |PNPLS 1
g[rRB 447 544 AFI 12 153 |aUX08 3 234 |YAFCE 2 303 |PrPME 1
10|%a0 400 85|PM 11 160 &UXF 3 235 |V APL 2 310|PRG 1
11|vAB 350 86| AAD 11 161 |&UXP 3 236 APM 2 I1|PTES 1
12|WAF 293 a7 |vaBHN 11 162 |&UXPC 3 237 |vVCs 2 312|PTIS 1
13|RNM 255 g5 |vADB 11 1638 3 235|YM1 2 313|PTME 1
14|l 254 g9|vaDc 11 164|CDI 3 239|VPDG 2 314|PVA 1
15|WPC 235 0|WAFC 11 165 |MDAD 3 240|%'PFI 2 35| AR 1
16|RM 231 91 |WAFG 11 166 |MDAF 3 241 |YPPM 2 316|PY ABIS 1
17|%PB 190 2| AFEN 11 167 |NGHE 3 242]-7 1 317 |PYABK 1
18|MCS 173 93 |PvAS 10 165 |MPM 3 243 |2BRT 1 318 |PvABEN 1
19| MM 169 94 |¥ADCE 10 169|PJR 3 244 |ABRL 1 319|PYADCS 1
20| BN 161 95|V AFLS 10 170|PNGE 3 245 ARBG 1 320|P ADI 1
21|MB 154 96| APHN 10 171 |PMPB 3 245 |AUXBCS 1 321 |PYAFI 1
22|%ADN 151 a7 |¥PBEC 10 172|PMPHM 3 247 |AUKBIS 1 322 |PYAFLE 1
23|%PF 149 98 |¥PBG 10 173|PMPIS 3 245 |AUKBLS 1 323|PYAFK 1
24|WAFN 135 93 |%FFL 10 174|PTM 3 243 AUXEx 1 324 |PYAFEN 1
25|%PD 131 100]CA 9 175|PWABN 3 250 | AUKDG 1 325|PYAPC 1
26 |WAP 123 | 101 |MGHM ] 176 |PVAFN 3 251 |AUXDI 1 326 |PYAPN 1
27 |MPN 119 | 102|vADK 9 177 |Pvap 3 252|AUKDLS 1 327 |PYASA 1
28|VPG 118 | 103|PC ] 178|LAF 3 253|aUXFB 1 328|FBRS 1
29|va2 93| | 104|PMLS g 179V ALG 3 254 |AUKFCS 1 329|RG 1
30|&BR 92| | 105|PMPC ] 180).L4P 3 255 | ALIKFI 1 330|RMNCSE 1
3 |MP 91 106 |PMPG g 181 |vAPB 3 256 | ALKFIS 1 331 |RNGS 1
32|MLS 85| | 107 |PMPL g 182|%APCS 3 257 |ALKFL 1 332|vaaB 1
33| WPEN g0 | 108|PYvAD g 183 |%¥PELE 3 255 | ALKG 1 333 |VALFN 1
34 |MPG 76] | 109]v g 184 |%PEXN 3 259 |aUKPC 1 334 |V ABBS 1
35|PT 741 | 110|vAFB g 185 |%¥PF¥N 3 260 | AUXPGE 1 335|VABIS 1
36 |RMNG Al | 111 |vP2 g 186 |YPPX 3 261 |AUKPIS 1 336 |V ABLD 1
37 |WPFH 63| | 112|PTC 7 187 |%PS 3 262 |ALKPH 1 337 |V ABX 1
38| vPDN S6| | 113]vaDl 7 188 |&UX3 2 263|8UKS 1 338|vaDs 1
39|CC S41 | 114 |vPEX 7 183 |&UXBE 2 264 |AUKES 1 339|VADKEN 1
40| ABL 52| | 115|VPFX 7 190 &UXBC 2 265|CCI 1 340V AFBS 1
41 |&BRM 501 | 116|ARB g 191 |&UXBGE 2 266|COLS 1 341 |WAFIS 1
42|WAs s0) | 117G g 192 | AUXBI 2 267 |CSE 1 342 | ap2 1
43| vaBH 48] | 118|MNGH g 193|&UXC 2 268|CSCE 1 343 aPC 1
44| A46] | 119|PHM g 194 |ALKDC 2 269|CEG 1 344 AP 1
45|CD 441 | 120|PMPN g 195|&UXDCS 2 270|CsL 1 345V APIS 1
46| IMT. 43| | 121|PTB g 196 | ALX0L 2 271 |CEM 1 346 |VAPLE 1
47 | s 401 | 122|PTI g 197 |&UXDK 2 272|CsN 1 347 |V ASSE 1
45|RNC 401 | 123 |PYvAC g 195 |&UXFC 2 273|GHN 1 345 |V ARF 1
49| AFE 40] | 124 |PvAF g 199 | &UXFG 2 274|GHS 1 349|VFC 1
S0 AP 401 | 125|44DM g 200 | &LXFX 2 275|GE 1 350|VP 1
51 |MD 39| | 126|vaDL g 201 |&UXPB 2 2761 1 351 |VPBIX 1
52|MGE 39| | 127 |%PFC g 202 |&UXPCE 2 277 IE 1 352 |VPEM 1
53| PP 36| | 128|AUKD 5 203|C 2 275|JRE 1 353 |VPEPG 1
54| MR 35] | 129|C0B 5 204|CEC 2 279\ 1 354 PDI 1
55|PJ 35| | 130|CON 5 205|C5l 2 280 |M 1 355 |'VPDM 1
56 |YPBL 341 | 131 |NPE 5 206|GH 2 281 |MDABCS 1 356 |VPFIX 1
57 |ABRG 33| | 132|PNCE 5 207 |MDAB 2 252 |MOABI 1 357 |WPFLE 1
58 |MPL 30| | 133|PvAG ] 205 |MDABX 2 283 |MDABXB 1 358 |VPFM 1
59| YAPN 291 | 134|a 5 209 |MDAPK 2 254 |MDABXL 1 359 |VPGN 1
60 |RBR 271 | 135 RNM 5 210|MDAS 2 285 |MDAC 1
51 |WAFL 27| | 136|vAAC 5 211 |NEHB 2 256 |MDADN 1
62|MIS 25] | 137 |VPFG 5 212 |NMS 2 257 |MDADK 1
B3 |RML 241 | 138|ARBM 4 213|MPD 2 285 |MDAFCS 1
B4 |MPC 23| | 139|CDC 4 214|PCN 2 259 |MDAF X 1
£5|FRB 23] | 140|CDCE 4 215|PMGH 2 290 |MDAG 1
66 |WABC il 141 |CDG 4 216 |PMGHN 2 291 |MDAP 1
67 |8l 19 | 142|C0L 4 217 |PRA, 2 292 |MDAPKE 1
58 |PML 17] | 143|CDM 4 215|PRI 2 293 |MNCPS 1
£9|vABG 17] | 144 |MPCS 4 219|PTH 2 294 |MNPBI 1
70|43 16] | 145|MPI 4 220|PTS 2 295 |MPF 1
| WABLS 16| | 146|MPLS 4 221 |Pva 2 295 |NPGS 1
72|MBS 15] | 147 |PMI 4 222|PwaA2 2 297 |MPXI 1
73|PR 141 | 148|PMPM 4 223|PYABLS 2 295 |MNS 1
T4 141 | 149|PTCE 4 224 |PvADN 2 293 |PCC 1
75|PNG 13| | 150|PTLS 4 225|RBG 2 300|PrES 1
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Verbs constitutes 3,005 (31%) of the entire lexicon. See following Table 10 for more detail.

Table 10. Percentages of the some classes in the lexicon

Clazs Hwlords | ZLexican

Maoung 4 653 A8%
Yerbz 3005 x
Adjectives 1.581 16%
Abbr. 104 1%

Although “JJ”, adjective tag, shows the highest frequency, other types of this tag are not much.
On the other hand, “N” tag has many other variations (it means inflected forms) like “NN”, “NG”
etc. and these forms sum up to almost half of the lexicon.

The average length of the nouns in the lexicon is 6.7characters, 6.9 characters for verbs, 5.9
characters for adjectives and 2.6 characters for abbreviations. Obviously, abbreviations are
shorter because of their nature of creation. Adjectives are shorter than verbs and nouns, because
they are less inflectional. Also verbs are longer than nouns, for which we can say that verbs are
more inflectional than nouns.

Additionally, tag set used in Phase | (about 2 hundred) is less than the tag set in the lexicon
(about 3 hundred). This is mainly because of verbs in the lexicon, which have more inflectional
forms, and we have added additional tags to the tag set for them. But these additional tags are
created in the boundary of tag creation rules and these are possible tags. Newly created tags are
composed of tags in the original tag sets, they just combined.

As a result, it seems appropriate to tag all 5 million word corpus with this tag set without any
critical problems. The tag set is expandable (in the boundary of tag creation rules and main tag
sets) when it is required.

Conclusion

The process of selecting lexicon and POS tagging the lexicon are introduced in this part of the
report. Additional frequency analysis is done on the tag sets. The average count of tags that a
word has is about 1.5 times. It shows that nouns, verbs and adjectives are the main part of the
lexicon.

There are total 4,653 nouns which is almost the half (48%) of the lexicon and verbs constitutes
3,005 (31%) of the entire lexicon. The average length of the nouns in the lexicon is 6.7characters,
6.9 characters for verbs, 5.9 characters for adjectives and 2.6 characters for abbreviations.

Additionally, tag set used in Phase | (about 2 hundred) is less than the tag set in the lexicon
(about 3 hundred). This is mainly because of verbs in the lexicon, which have more inflectional
forms, and we have added additional tags to the tag set for them. But these additional tags are
created in the boundary of tag creation rules and these are possible tags. Newly created tags are
composed of tags in the original tag sets, they just combined.

As a result, it seems appropriate to tag all 5 million word corpus with this tag set without any
critical problems. The tag set is expandable (in the boundary of tag creation rules and main tag
sets) when it is required.
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6. Conclusion

In this report, total word frequency analysis on 5 million word corpus is presented. The corpus is
composed of 4 different types of texts such as Literature, Law, Publish and Unen. These types
differ from each other on the source of their origin.

Each text type has its own characteristics, such as Literature texts have more rich vocabulary,
whereas Law texts have limited number of terms. Law text has longer words (average word
length is 8.5) and used one word approximately 38 times. On the other hand, in Literature text
one word is used approximately 13 times, which is relatively less than other types. In the entire
corpus one word type is used 26 times.

The average word length in the corpus is 8.2, and the longest meaningful word found in the
corpus has 22 characters (“uaxunraanxxyynaxrynraac” because of de-electrifying). There are also
plenty of 2 characters found.

For foreign word analysis, we considered only words that are in Latin. There is no such word in
the Unen texts, which are the newspaper texts in the period of 1980-1990. But the most of the
foreign words were found in Publish type texts, which are collected from modern internet news
and articles.

As a result, the most frequent 10k words are obtained for each text types and also for entire
corpus. The extracted highly ranked words makes 84% of the entire corpus. This means that if we
can POS tag these words, we can get 84% of the tagged corpus.

Besides these, there are some minor errors originated from different encodings in the corpus,
misrecognition in the OCR tools, and mistyping etc.

The process of selecting lexicon and POS tagging the lexicon are introduced in this part of the
report. Additional frequency analysis is done on the tag sets. The average count of tags that a
word has is about 1.5 times. It shows that nouns, verbs and adjectives are the main part of the
lexicon.

There are total 4,653 nouns which is almost the half (48%) of the lexicon and verbs constitutes
3,005 (31%) of the entire lexicon. The average length of the nouns in the lexicon is 6.7characters,
6.9 characters for verbs, 5.9 characters for adjectives and 2.6 characters for abbreviations.

Additionally, tag set used in Phase | (about 2 hundred) is less than the tag set in the lexicon
(about 3 hundred). This is mainly because of verbs in the lexicon, which have more inflectional
forms, and we have added additional tags to the tag set for them. But these additional tags are
created in the boundary of tag creation rules and these are possible tags. Newly created tags are
composed of tags in the original tag sets, they just combined.

As a result, it seems appropriate to tag all 5 million word corpus with this tag set without any
critical problems. The tag set is expandable (in the boundary of tag creation rules and main tag
sets) when it is required.
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Appendix A: 10 thousand word list

See the attached file named "mongolian_10k_lexicon.txt”.
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