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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. AntConc1[], 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 

Text Types Words Texts Words 
per file 

Word 
Types 

Foreign 
Words 

Word 
Length 

Average Word 
Type Freq 

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 “нь” (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).  

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

 
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.  

 
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 

 
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 “нь”, “ч”, “л” and pronouns such as “энэ” (this), “тэр” 
(that), “би” (I) etc (closed class words). In law texts, frequent words are mainly juridical terms, 
date and ordinals. In press texts “бай-” (is, exist, stay) words have high frequencies, which reflect 
daily conversation pattern. 

Table 4. Most frequent 20 words of each text type 

 

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 “аавынхантай” which means ‘with my fathers home’. Some of the less 
frequent word list is shown in Table 7 as an example. 
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Table 5. Less frequent words 

 
 

Word length and foreign words analyses 

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

 
Figure 2. Word lengths in the corpus 

 
 

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 

 
 

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 
(“байгальертөнцийнхамгийнухаантайамьтан”, 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  hоlidаү, beаutiful, 
nesсаfe 

Law 40 tаtаriса, sаigа, lutrа 

Publish 1,153  bbс, mn, digest,bаnk, 
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.  
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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 (“цахилгаанжуулахгүйгээс” 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. 
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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 I) 
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 “ажил”, “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). 

 
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. 
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Table 8. Tag frequencies in the repository 

 

 
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 “мал”, “улс”: “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). 

 
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. 

 
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 
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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 

 
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 I (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 I (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 (“цахилгаанжуулахгүйгээс” 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 I (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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