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Abstract. In this paper, the author makes a statistical study on the distribution of
grammatical functions of Tibetan nouns according to the probabilistic valency
model theory based on the dependency tree of Tibetan words established by him-
self, and summarizes the grammatical functions of Tibetan nouns by the proba-
bility of the existence of each word in each language interdependence From the
perspective of research, the author conducts an in-depth study on the grammatical
functions of Tibetan nouns, which can make it more clear to understand the use
of Tibetan nouns in teaching and their functional distribution in the text.
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1 Introduction

Treebank is a corpus with syntactic annotated information. In recent years, as an im-
portan t resource for the study of lexology and syntax, semantics and machine transla-
tion, treebank has been paid more and more attention by researchers in the field of
linguistics, and researchers have invested a lot of manpower and financial resources in
treebank. At present, the representative dependency tree libraries in China include: Chi-
nese Dependency Treebank (CDT) of Harbin Institute of Technology, Chinese Depend-
ency Treebank (TCT) of Tsinghua University, and Chinese Multi-view Dependency
Treebank of Peking University (PMT) Peking university Multi-view Chinese Treebank,
Soochow university Chinese Treebank (SUCDT), etc!!l. However, in the case of Ti-
betan, there is no public and shared Tibetan dependency tree. The marked syntactic
information in the treebank can provide data support for Tibetan nouns, verbs and other
syntactic functions, so it is very important to build a set of Tibetan dependency syntactic
treebank that accords with Tibetan grammar and has high accuracy.

Tibetan dependency tree database is a corpus that uses dependency grammar to mark
dependency syntactic relations of Tibetan sentences. The dependency tree database
contains three main contents: Dependency relationship, dependency direction, depend-
ency distance, dependency relationship is the relationship between two words, includ-
ing the dominant word, dependent word and dependency relationship has three parts,
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each pair of words has a dominant word, there is a subordinate word, a word can dom-
inate several words at the same time, but a word can not be dominated by two or more
words; The dependency direction is positive and negative. When the dominant word is
behind the subordinate word, the dependency relationship is the dependency relation-
ship after the dominant word, and when the dominant word is in front of the subordinate
word, the dependency relationship is the dependency relationship before the dominant
word. The dependency distance is the distance difference between the dominant word
and the subordinate word, so there are positive and negative. When the dependency is
the dependency relationship after the dominant word, the dependency distance of the
relationship is positive; when the dependency relationship is the dependency relation-
ship before the dominant word, the dependency distance of the relationship is negative.

As a low-resource language, the study of Tibetan in all aspects is still in the devel-
opment stage. Although good achievements have been made in Tibetan word segmen-
tation, part of speech tagging, syntactic analysis and corpus construction, the research
on syntactic analysis is far from enough, and there is no open source and shared syn-
tactic tree library. Therefore, on the basis of constructing a dependency syntax treebank
containing 5500 sentences, I made a statistical study of the syntactic functions of Ti-
betan nouns, and strive to provide some data support and materials for the syntactic
research of Tibetan nouns. Table 1 for Tibetan sentences " ass@inists Yepvargqas "

interdependence syntactic structure with table.

Table 1. Dependency table for "~eafinFarstia §anarazan”

Charac-
Subordi- teristic Dominant  Dependency Dependency dis-
Words of a cer- . .
nate word . word relationship tance
tain
word
ss5E ] NN 8 SUB 7
Al 2 PA 1 PK -1
PG 3 NN 5 ATTI1 2
3 4 PG 3 PK -1
@RN 5 NN 8 GOV 3
a 6 PL 5 PK -1
<l 7 NN 8 OBV 1
& 8 VT 0 ROOT 0
| 9 WW 8 WK -1

As can be seen from Table 2, "a5%" and "z=" are the dominant subject-predicate
relations (SUB); "<e5%" and "<" are the PK of dominant words; "go5%5" and "eax" are
the prepositional attributive relation (ATT1) of the dominant word; "§==55" and "§" are
the PK of dominant words; "s=«" and "z=" are the dominant object relation (GOV);
"axx" and "" are the PK of dominant words; "« 3 " and "= ¢ «" is the dominant bing

nn

dynamic relationship (launched) after the word "= ¢ «" and "" is the dominant word
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before the punctuation (WK) a; "z«" is the core word, the core of the sentence, and is
not dominated by other words.

Regardless of the language, nouns are the preferred object of study, =~ because "the
things that nouns represent are generalized, including the names of objects and persons,
of substances, of animals and living things, of facts, phenomena, events, and of non-
procedural procedural features (properties, actions, states) as independent things.""!
The universality of nouns in Tibetan corpus can be seen.

(2]

2 Theoretical Basis and Method

2.1 Theoretial Basis

Dependency grammar, also known as valency grammar, was initially used most in the
study of the German language as a grammatical theory proposed by Tesnier in his Fun-
damentals of Structure Syntax in 1959. However, the dependency grammar proposed
by Tesnier has been widely quoted in the linguistic circles all over the world, and it is
very popular in the fields of lexicology, syntax and semantic studies.

"In Tesniere's description of valences, the verb is likened to an atom with hooks,
which the verb uses to attract the same number of action elements as it as its subordinate
components. The number of hooks that a verb has, that is, the number of action elements
that that verb can control, constitutes what is called the valency of the verb.[l The va-
lences of verbs are divided into two parts: centrifugal force and centripetal force. Cen-
trifugal force refers to the number of dependents controlled by the verb. Centripetal
force refers to the number of dominant words that govern the verb when it is a subor-
dinate." According to the magnitude of centrifugal and centripetal forces, we can see
the magnitude of a word's force. Valency is the potential ability of a word to combine
with a word. It is a static description of a word. Traditional linguists study the force of
a word through qualitative methods. In this paper, based on statistical corpus, the dom-
inance of each word in dependency tree and the dependency relationship of subordinate
words are quantitatively counted, so as to study the potential combination ability of
each word, that is, the collocation ability of a word or the valency ability of a word.
The theory of valency is not only the valency of verbs, but also of nouns.’™) We can get
the probabilistic valency model of Tibetan nouns by the dependency relationship be-
tween dominant and subordinate words in the dependency syntax tree. This quantitative
study is a supplement to the study of the syntactic function of Tibetan nouns, and the
statistical results are helpful to obtain a clearer understanding of the syntactic function
of Tibetan nouns.

2.2 Corpus

The corpus of this paper is selected from textbooks, poems, essays, stories, biographies,
papers, medical works and other texts from primary school to eighth grade in Tibetan
areas of five provinces, with a total of 22 articles, 5454 sentences, 41,950 dependency
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relationships, and 47,404 words. Table 2 is the Tibetan dependency marker set formu-
lated on the basis of the corpus.

Table 2. Sets of Tibetan dependency markers

Dependency relation- Dependency relation-
. tag . tag
ship ship
Case subject predicate = SPV Verb complement rela- = VCM
tion
Pass case subject- SVI Preposition attributive | ATT1
predicate
Object relation OBV Postpositive attributive = ATT2
Object relation GOV Coordinating relation COO
Apposition relation APP Position relation NNF
Reference relation QUO Number association MKM
Modal relation VAU Paracomotive relation ADV
Figurative relation FIG Place relation LOV
Interrogative relation =~ QUV Source relation SOV
Topic relation TOV Exclusion relation EXV
Temporal relation VTE Comparison relation Ccov
Consequent relation LNK Moment-time relation TIV
Parallel relation AKA Negative relation NEG
Symbol relation WK Manner relation FSV
Successive relation PK/CK/UK Causal relation CAV
head ROOT Goal relation BEV

2.3 Research Methods

In the dependency tree database corpus of this paper, there are 41,950 dependency re-
lationships. This paper uses Python language to extract the dependency relationship
between "dominant words" and "subordinate words" from the Tibetan dependency tree
database, and uses Excel software to make a statistical analysis of the dependency re-
lationships through which Tibetan nouns dominate subordinate words, and the depend-
ency relationships by which nouns are dominated by dominant words.

3 Result Analysis

In the dependency syntax tree, a word can dominate either one word or several words
at the same time. This paper studies the main functions of Tibetan nouns in syntactic
components based on the statistics of the number of times that Tibetan nouns are dom-
inated by dominant words.
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3.1 Syntactic Function Distribution of Tibetan Nouns

In the Tibetan dependency tree database constructed by the text, this paper counts the
frequency of dependencies between Tibetan nouns and dominant components when
they serve as subordinate and dominant words. Due to the convenience of statistical
research, this paper only lists dependencies with frequencies of more than 100. Table 3
shows the frequency, proportion and example sentences of dependencies between
nouns and dominant words:

Table 3. shows the frequency, proportion and example sentences of the dependency between
subordinate and dominant nouns

Character-
Subor- Fre- L
. propor- Dependency struc- istic of a
dinate quen . Example .
tion ture certain
word cy
word
OBV 3452 | 8.23% B Paang avy (W) an(g) n(w)+v(g)
TIV 1005 | 2.4% FrErgRad] Frera(w)ag(g) n(w)+v(g)
GOV 972 2.32% R RR) A(W)xgse=(g) n(w)+v(g)
SPV 857 | 2.04% | sqfvagRds 27(W)3x(8) n(w)+v(g)
ATT2 822 1.96% s gy s g 8)Tgar=(W) n(g)+n(w)
CO00 721 1.72% <RERE ARSI AR =r=(W)RR=(8) n(w)+n(g)
ADV 250 0.6% S B FRN R Y AR AR BN g (W)sry(g) n(w)+v(g)
TOV 185 0.44% YRS Ry RRN R v AR il ﬂ§m-mq~m:(w)qa:m(g) n(w)+v(g)
N\ 135 0.32% TN BT AT Tge(W)asa(g) n(w)+v(g)

Note: In Table 3, the symbol g represents the dominant word and w represents the subordinate word.

As can be seen from Table 3, when nouns are subordinate words, except for the core
words of ATT?2 (postattributive) and COO (parallel relation), which are nouns, the dom-
inant words of other dependency relations are all formed by verbs, which shows that
verbs have the most powerful valency ability in Tibetan. Firstly, the most syntactic
component of nouns in the dependency tree is object, OBV (object relation) and GOV
(object relation) account for 10.55% of the total tree. The second is attributive, ATT2
(postattributive) and COO (parallel relation) account for 3.68% in the total tree library;
Thirdly, adverbial components, TIV (temporal relation), ADV (auxiliary dynamic re-
lation) and SOV (source relation) accounted for 3.32% of the total tree library. Finally,
subject component and topic component accounted for 2.04% and 0.44% of the total
tree library respectively.

In addition to serving as the main syntactic components such as subject, object and
attribute, nouns can also serve as the components of metaphor, question and comple-
ment. Although there is no relevant literature on the syntactic function of Tibetan
nouns, the function of Tibetan nouns as syntactic components is the same as that of
Chinese nouns, which mainly serve as subject, object and attributive components. It
can be seen that nouns have these major syntactic functions in any language.
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3.2  Probabilistic Valency Model of Tibetan Nouns

According to the dominant power of Tibetan nouns and the number dominated by other
dominant words, this paper calculates the binding force of Tibetan nouns, and finally
gives the probability valence mode diagram of Tibetan nouns in the form of a graph.
Figure 1 shows the probability valence mode diagram of Tibetan nouns:
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Fig. 1. Probability valency pattern of Tibetan nouns

P——ATT2 1%

It can be seen from Figure 1 that the valency ability of Tibetan nouns is very strong,
and Tibetan nouns can be either dominant or subordinate words. In the figure, the in-
ward arrow indicates the dependency ratio (%) between the noun as a subordinate word
and the dominant word, and the binding force of the noun is centripetal force. As in
=gy, the noun axg is a subordinate of the verb &w. According to the above data, we
can divide nouns into the main syntactic function and the secondary syntactic function.
The main syntactic function of nouns is to act as subject, attribute and object. The sec-
ondary function is adverbial and other syntactic components.

4 Concluding Remarks

This paper makes a quantitative analysis of the syntactic functions of Tibetan nouns on
the basis of the dependency syntax tree of Tibetan, and draws the conclusion from the
dependency data of nouns as dominant and subordinate words that in the dependency
relations of Tibetan nouns as dominant words, the premodification and postmodifica-
tion are the majority, while when nouns as dominant words dominate other words, the
nouns are mostly gerunds.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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