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Abstract: Tibet has a long and glorious cultural history, and the number of its abundant historical documents is only
less than that of Han Race in China, of which Tibetan words were created during the 7th century and have witnessed
large-scaled normalization three times in the history. As astatistical analysis of words’ properties provides basic data
for the study of words, the statistical analysis of Tibetan words’ properties can be considered as a fundamental task of
Tibetan information processing. This paper carries out thefrequency statistics of basic components from 2,129,234
Tibetan corpuses, and analyses the statistical data. It is the first time to conduct an analysis on basic components of
large modern Tibetan corpus, and it has important value for the research of Tibetan linguistics and Tibetan information
processing.

Keywords: Tibetan information processing; Corpus; Tibetan word; Basic component; Frequency.

1. Introduction

The statistical analysis of languages has a long his-
tory, the first frequency dictionary in the world isThe
Frequency Dictionary of German compiled by F. W.
Kaeding in 1898 [1]. In China, the statistical anal-
ysis on Chinese sprang up in about the 20th century,
and in 1970s, institutes (including Beijing Xinhua En-
terprise) compiledThe Frequency Table of Chinese
Characters [2] through counting Chinese characters’
frequency on 2.1 millions characters. In 1983, the re-
searchers of Beijing Institute of Aeronautics and As-
tronautics conducted a large-scaled statistical analy-
sis on modern Chinese language via computer, and
have gained 13 character frequency tables [3]. This
research on the usage of characters has provided ob-
jective data for information processing. Hence, the
frequency analysis of Tibetan characters will not only
provide important data for the quantitative research of
Tibetan word, but also have important guiding and ref-
erential value for Tibetan education and Tibetan infor-
mation processing, which makes the property analysis

of Tibetan word a fundamental work of Tibetan in-
formation processing [4]. Chinese Research Centre
of Tibetan (CRCT) has done fundamental work in Ti-
betan character frequency analysis, and given the fre-
quency statistics ofGangyur of Chinese of Tripitaka
[5]; Tibet University has made a statistical study on
the qualities of all modern Tibetan character set [6];
Northwest University for Nationalities has given the
statistics of frequency of the characters and syllables,
and the entropy of Tibetan characters, syllables and
the absolute entropy [8][9]. However, all the above
works have not deeply analyzed the components of Ti-
betan words, so based on the work of the component
decomposition of Tibetan characters [10][11], this pa-
per describes a statistical model for the component
frequency of modern Tibetan characters, and analy-
ses the basic components of Tibetan characters from
the corpus with 2,129,234 characters.
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2. The Statistical Model for Tibetan Word Fre-
quency

2.1 Model tibetan word

Tibetan language is the major communication tool
in Tibetan regions, and it is gradually improved with
the development of society. Modern Tibetan is a spe-
cial alphabetic string that follows modern Tibetan writ-
ing grammar, and its main components are consonants.
Modern Tibetan consists of the following parts: basic
consonants, former letters, head letters, under letters,
later letters, backmost letters and vowels. Statistically,
modern Tibetan includes 30 basic consonants and 4
vowel letters, of which 10 consonants are later letter,
5 consonants are former letters, and 2 are backmost
letters. Tibetan word’s structure has both horizontal
and vertical direction writing types—that is, former
letters, root letters, later letters and backmost letters
are horizontally written, and the root letters of verti-
cal direction are head letters, under letters and vowels.
The structure of Tibetan word is shown in figure 1.

Figure1. The structure of Tibetan word.

In accordance with the grammar of modern Tibetan,
Tibetan words have 1 to 7 components, and each part
of the word is called component; each single former
letter, head letter, root letter, under letter, vowel letter,
later letter or backmost letter is called the basic com-
ponent; in the vertical direction of the root letters, the
whole character component composed of head letters,
under letters and vowel letters is called the combined
component (known as word butyl).

2.2 The statistical model for tibetan word
frequency

When performing the frequency statistics on the com-
ponents of Tibetan words, we firstly need to recog-
nize and classify each symbol, such as English char-
acters, numerical characters, graphic characters and
others, and then decompose the components of Ti-
betan words, finally determine the positional features

of each component in the word and its frequency statis-
tics. The statistical model is shown in figure 2.

2.3 The library structure of word table

Word table library is the basic data of Tibetan word
attribute analysis which includes basic component char-
acter table library, combined component character ta-
ble library, coarse-grained character table library, fine-
grained character table library and rule library.

Figure 2. The statistical model for the components of
Tibetan words.

BCDB (Basic Component DB) contains the basic
components of modern Tibetan , including 30 conso-
nants and 4 vowels, 3 head letters, 4 under letters, 10
later letters, 2 backmost letters ,5 former letters, and
none-modern Tibetan characters which frequently ap-
pear in modern Tibetan. Its structure is shown as fol-
lows:

Typedef Struct BCDB {
// Stores basic components.
string [] ZW;

// Describes the type
// of basic components.
int TYPE;

// Describes the frequency
// of basic components.
int N;

};

ZW stores the basic components and non-Tibetan
characters.

Modern Tibetan words contain 61 basic components.
The frequency of the components stores in N. The
value of TYPE is between 1-61.When the value is
1-30, which represents the component of ZW con-
taining 30 consonants. When the value is 31-34, it
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represents the component of ZW contains 4 vowels.
When the value is 35-37, it represents the component
of ZW contains 3 head letters, 38-41 4 under letters
respectively, 42-46 5 later letters, 47-56 10 later let-
ters, 57-58 2 backmost letters, and 59-n (n≥ R59,
N can get different value according to the number of
non-modern Tibetan word. In this system N=61) non-
modern Tibetan words respectively. To improve the
function of the system, this data base should be stored
with partial order, in other words, the value of TYPE
in certain range should follow the order of ZW. If we
take a modern Tibetan word as a unity, then the word
may have at most four components, and it has one and
only one basic character or combined components.

According to the statistical and analysis of large Ti-
betan corpus, the total number of combined compo-
nents in the modern Tibetan words are 476, the types
and quantity of components as follows: vowel + root
letter (120); head letter +root letter (33);root letter +
under letter (36); vowel +head letter+ root letter (132);
head letter + root letter + under letter (15); vowel
+root letter+ under letter (95), vowel +head letter +
root letter+ under letter (45).Because the quantity of
combined components are countable and each type
of component has smaller size, we can establish an
orderly word table library of combined components-
CCDB (Combined Component DB), and decompose
combined components into basic components. The
structure of combined component DB (CCDB, for short)
is defined as:

Typedef Struct CCDB {
// Stores combination components.
string[] FHGJ;

// Describes the root letters
// of components.
int TAG1;

// Describes the vowels
// of components.
int TAG2;

// Describes the head letters
// of components.
int TAG3;

// Describes the under letters
// of combined components.
int TAG4;

// Describes the most-under letter

// of combined components.
int TAG5;

// Describes the frequency of
// combined components.
int N;

};

CCDB is composed of combined components and
the flags of root letters, vowels head letters, under let-
ters and most-under letters. It is used to store the com-
bined components and the flag message of each part of
combined components.

FHGJ field holds the combined components, TAG1
(0≤ TAGI ≤ 30) stores the natural sequence of 30 ba-
sic letters, TAG2 (0≤ TAGI ≤ 4) indicates if the com-
bined component has vowels and which one,TAG3 (0
≤ TAGI ≤ 3) describes if the combined component
has head letters or not , TAG4 (0≤ TAGI ≤ 4) de-
scribes if the combined components has under letters
or point it out,TAG5 (0≤ TAGI ≤ 4) indicates if the
combined components has most-under letters or rec-
ognize it. Different I in TAGI are used to represent
root letters, vowels, head letters and under letters.

The basic structure of Tibetan words is [former let-
ter +] root letter / combined component[+ back let-
ter][+ most-back letter], and it must contain the root
letter or combined component. The structure of Ti-
betan words can be analyzed in two ways: if take the
combined components as a unit, there are 11 coarse-
grained structures. If decomposes further, there are
48 fine-grained structures. In order to analyze the at-
tribute of Tibetan words from different perspective,
we establish Coarse-grained Structure Character Prop-
erty Database (DSDB for short) and Fine-grained Struc-
ture Character Property Database (FSDB for short).
The DSDB and FSDB can be in disorder, their struc-
tures are defined as:

Typedef Struct DSDB {
// Stores coarse-grained structure.
string[] STRUCTURE;

// Describes the frequency
// of the structure.
int N;

};

Typedef Struct FSDB {
// Stores fine-grained structure.
string[] STRUCTURE;
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// Describes the frequency
// of the structure.
int N;

};

The rule library is used to correct Tibetan words
and bound the analysis of the Tibetan word attributes,
which contains the rule of word constituting of mod-
ern Tibetan words, the decomposing regulation of dif-
ferent attribute and the descriptive rule of word struc-
ture.

In order to ensure the validity and common use of
this system, the rule database uses an open structure,
and the user can edit the rule while using the system.

3. The Frequency of the Basic Component of
Tibetan Words

3.1 The frequency statistics of the components of
tibetan words

Modern Tibetan is composed of basic components
in the left-and-right and the top-and-down manners.
The basic components include 30 consonants charac-
ters, 4 vowel characters, 3 head letters, 4 under let-
ters, 5 former letters, 10 later letters and 2 backmost
letters. This paper provides the frequency of the basic
components from a corpus containing 2,129,234 Ti-
betan characters that coversSelected Works of Deng
Xiaoping (Volume II), Selected Works of Jiang Zemin
(Volume III) ,The Constitutional Law, law files and
net resources. The frequency statistics of the basic
components in the corpus is shown in table 1 to 8, the
frequencies of the root letters, vowels, head letters,
under letters, former letter, later letter and backmost
letter are shown in figure 3 to 10 respectively.

Specifically, table 1 only shows the statistics result
of consonants frequency and does not differentiate the
different position message of the same consonant; Ta-
ble 2 only shows the frequency of the basic letters of a
consonant after removing the former letters, back let-
ters and most-back letters.

3.2 Statistical analysis

Table 1-8 indicate that, except the root letters and
backmost letter other components all are widely used
in the corpus. The frequency statistical result of the
basic components is as follows: For root letters, the
most common are, which accounts for about 11.53%,
9.41%, 8.23% and 7.57% respectively; component and
only accounts for nearly 0% and 0.03% respectively,
which take small proportions. According to the pro-
portions they take, other root letters can be divided

into 4 groups, of which the frequency is consistent
generally inside each group.

The first group contains the root letters (whose
proportion is larger than 7); The second group con-
tains the root letters ( whose pro-
portion is in between 3.13-4.99); The third group con-
tains the root letters ( whose propor-
tion is in between 1.13-2.9); The fourth group con-
tains the root letters (whose proportion is in
between 0-0.9).

In the 2,129,234 characters Tibetan corpus, vowels
appear 675151 times, where accounts for 31.82%, ac-
counts for 21.55%, accounts for 16.39%, accounts for
30.24%. Head letter appear 148324 times, where ac-
counts for 40.27%, accounts for 8.91%,accounts
for 50.82%: the frequency is not very consistent,
occurs rarely. Under letters appear 236526 times, where

accounts for 69.38%, accounts for 25.54%, ac-
counts for 4.48%,accounts for 0.60%: the frequency
is not consistent. Former letters appear 249330 times,
where the frequency is basically consistent. Later let-
ters appear 766420 times, whereaccounts for 21.25%,

accounts for 14.89%,accounts for 13.80%,ac-
counts for 13.56%, which is a larger proportion,ac-
counts for 0.80%, accounts for 4.64%, accounts
for 4.94%, which is a small proportion.

From the analysis above, first, the frequencies of the
basic components of the Tibetan characters are not
totally the same. Some basic components have con-
sistent frequency, while others not; second, from the
frequency of the components, the keyboard layout de-
signed currently is not very reasonable. For example,
the frequency of is very low, but the currently-
designed keyboard layout puts them into district 3,
while occur frequently, but they are put into dis-
trict 4.

4. Conclusion

We conducted thorough statistical analysis on the
basic components of Tibetan words which provides
statistics for the Tibetan information processing. In
the future, we would like to perform statistical analy-
sis based on this research, so as to provide the basis
for the research of the information entropy of Tibetan
characters, and recognize the Tibetan phrase accord-
ing to an N-gram language model.
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