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ABSTRACT

Dictionaries are essential resources for exploring a language’s lexicon, providing insights into
word formation, usage, and linguistic relationships. With the advancement of computational
linguistics, applying statistical methods to dictionary data enables researchers to discover the
lexical characteristics of a language. This study explored the Vietnamese Dictionary from a
computational linguistics perspective, applying statistical techniques like frequency analysis, part-
of-speech (POS) distribution analysis, multi-POS (words that can function as more than one part
of speech) coefficient analysis, and polysemy coefficient analysis to investigate letter distribution,
POS characteristics, and polysemy levels. The findings indicate that the most frequently occurring
letters are n, 1, a, i, t, g, ¢, and u, while letters like ¢, x, d, v, e, s, 4, k, and r occur less frequently.
Letters like ¢, ¢, n, d, b, [, and 1 occur most often
in initial positions. Nouns account for the largest
proportion of lexical entries (44.7%), followed
by verbs (31.58%) and adjectives (21.22%).
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of the Vietnamese lexicon through statistical analysis, providing a valuable foundation for further

research in lexical semantics, electronic dictionaries, part-of-speech tagging tools, and natural

language processing applications.

Keywords: Computational linguistics, letter distribution, part-of-speech distribution, polysemy coefficient,

Vietnamese dictionary.

INTRODUCTION

A dictionary is an essential resource
for systematising lexical information,
supporting both linguistic research and
language teaching (Carstens, 1995; Cote
Gonzalez & Tejedor Martinez, 2011; Ezeh
etal., 2022). Each dictionary entry not only
provides information on phonetics, grammar,
and semantics but also reflects a language's
cultural and historical characteristics.
Among the lexicographic works in Vietnam,
the Vietnamese Dictionary compiled by
the Institute of Linguistics and edited by
Hoang Phé (Hoang, 2020), is a widely used
resource in Vietnamese language research
and education. However, previous uses of
this dictionary have mostly been manual,
without taking advantage of computational
linguistic tools for systematic analysis.
Computational linguistics is an
interdisciplinary field that combines
computer science and linguistics, offering
a new approach to dictionary analysis
(Church & Liberman, 2021; Yang, 2023).
This approach integrates automatic word
form recognition, frequency analysis,
and corpus-based research to enhance
the development of linguistic resources
(Hausser, 2001). With the support of
modern tools, large-scale linguistic data
can be processed with high precision,

broadening the scope of observation and
allowing for data-driven conclusions.
However, in Vietnam, few studies have
utilised natural language processing (NLP)
techniques to systematically analyse the
characteristics of Vietnamese vocabulary
(Huynh et al., 2022; Thin et al., 2023, 2024).
To address this gap, this study employed
computational linguistic methods to analyse
the Vietnamese Dictionary using the Python
programming language and tools such as
NumPy and pandas for statistical analysis,
and matplotlib for data visualisation.
Specifically, this research investigated the
following questions:

1. What is the frequency distribution of
letters and initial letters in Vietnamese
lexical entries?

2. How are parts of speech distributed in
the Vietnamese Dictionary?

3. What is the average multi-POS
coefficient in the Vietnamese Dictionary,
and which part-of-speech combinations
are the most and least common in
Vietnamese lexical entries?

4. What is the average polysemy
coefficient of parts of speech in the
Vietnamese Dictionary, and how is
polysemy distributed within each part
of speech?
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By addressing these questions, this
research not only helps identify distinctive
linguistic features of Vietnamese but
also contributes to the digitisation of
Vietnamese linguistic data, particularly
dictionary information, within the context of
globalisation and international integration.
The findings will provide insights into
the Vietnamese lexicon and highlight the
potential of computational linguistics in
advancing lexicographic studies.

MATERIALS AND METHODS

The research process consists of four
main stages: (1) collecting linguistic data
and converting it into a tabular format,
(2) preprocessing and cleaning the data,
(3) creating the survey dataset, and
(4) conducting statistical analysis and
visualising the results (see Figure 1).

Data Collection and Tabular
Conversion

The primary data source used in this study
is the Vietnamese Dictionary, edited by

Hoang Phé and issued in the 2020 reprinted
edition (Hoang, 2020). The structure of the
Vietnamese Dictionary includes various
fields, such as word (muc tir), Hanzi (Han
tw), part of speech (tw logi), definition (dinh
nghia), usage example (vi du sw dung),
reference words (tir lién két), synonyms (tiv
dong nghia), and antonyms (tir trdi nghia).
Although the dictionary was originally
published in print, it was later digitised
and organised into a structured, field-based
format suitable for computational analysis.
In the digitised version, each lexical entry is
encoded as an XML structure with explicit
tags for its lexical components (see Figure
2). A sample of the digitised Vietnamese
Dictionary in XML format is available from
CLC (2026).

The part-of-speech system is encoded
using the following abbreviations: noun
(d: danh ti), verb (dg: dong tw), adjective
(t: tinh twr), pronoun (d: dai ti), adjunct
(p: phu tit), conjunction (k: két tit), particle
(tr: tro tw), and interjection (c: cam ti).
Finally, all entries were converted into

Step 1: Step 2: Step 3: Step 4:
Collecting and o| Preprocessing | Creating the o| Analyzing and
Processing Data into and Cleaning Survey Visualizing
Tabular Format Data Dataset Statistical Data
v W v v
A f—A—‘\
avertr | rwrent | e | e | e |
o I s S R oo® 8= ‘ %j\
By <
"—'}":;J { __l
7N 11
Dictionary ~ Digitized Tabular Data  Processed and Survey Data Analysis  Visualization
(print source)  entries (Raw Data) Cleaned Data Dataset and Statistics Results

Figure 1. Overview diagram of the processing workflow
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<WORD>
<HEAD>sach</HEAD>
<HANZI>fff</HANZI>
<POS>d</POS>
<BODY>

<MEANING>tdp hgp mdt sé lugng nhat dinh nhitng t& gidy cé chit in, déng gdp lai thanh quyén</MEANING>
<EXAMPLE>#sach tham khao #doc sach t&i khuya #hi&u sach</EXAMPLE>

</BODY>
</WORD>

Figure 2. Sample digitised dictionary entry with tagged fields

Source: Hoang (2020) and CLC (2026)

a tabular dataset (csv or xlsx) to support
automated processing and quantitative
analysis.

Data Preprocessing and Cleaning

Data preprocessing is performed to ensure
the accuracy of statistical analysis. The
preprocessing steps include:

Step 1. Field Selection for Analysis

This step involves filtering the dataset
to retain only the fields required for the
statistical analyses within the scope of this
paper, specifically the headword and part-
of-speech (POS) information. Other fields
are not deleted from the original dataset but
are excluded from the analytical subset to
maintain focus and ensure the accuracy of
the reported results.

Step 2. Exclusion of Invalid or Out-of-
Scope Entries

Entries that are not suitable for analysis in
this study are excluded from the analytical
subset. These include:

* Linguistic units larger than words
such as idioms or proverbs (e.g., the
idiom sdch goi dau givwong)

*  Non-lexical items such as symbols
or special characters

* Entries with missing essential
fields (e.g., missing headword or
definition)

Since the present study focuses
exclusively on the word as the basic unit of
analysis, such entries fall outside the scope
of processing and are therefore excluded
from further analysis.

Step 3. Filtering Non-native Vietnamese
Words

Applying the phonetic structure rules of
Vietnamese syllables (Poan, 2007; Mai et
al., 2008) (Table 1) along with the algorithm
for verifying Vietnamese syllables based on
their structural rules (Pinh & Luong, 2004)
to identify and retain native Vietnamese
words. The entire dataset was then manually
reviewed to ensure accuracy.

Step 4. Standardising Lexical Morphology

This process includes unifying cases where
i and y are interchangeable by Standardising
them to i and adjusting the placement of
diacritical marks to align with standard
conventions.

998 Pertanika J. Soc. Sci. & Hum. 34 (2): 995 - 1012 (2026)



Vietnamese Dictionary in Computational Linguistics

Table 1
Vietnamese syllable structure

Tone (Thanh diéu)

Rhyme (Vin)

Onset (Am dau) - = - = - = Yo
Glide (Am dém) Nucleus (Am chinh) Coda (Am cuo6i)
Source: Poan (2007) and Mai et al. (2008)
Step 5. Storing Clean Data Where:
Once the cleaning process is complete, the * f(x)is the frequency of the analysed
element

refined data is stored in csv or x/sx format for
further analysis. A sample dataset in Excel
format can be accessed via CLC (2026).

Survey Dataset Creation

The research team constructs a survey
dataset consisting of a list of lexical entries,
focusing on analysing letter distribution,
part-of-speech characteristics, and polysemy
levels.

Statistical Data Analysis and
Visualisation

The data is analysed using Python
(McKinney, 2017), with support from the
NumPy and pandas libraries for efficient
data processing and computation, as well as
matplotlib for result visualisation.

Frequency Analysis

Lexical frequency distribution (Everitt
& Skrondal, 2010) is calculated as the
percentage ratio of an element’s occurrences
to the total number of elements in the
dataset:

N(x)

N total

fGx) = (1]

*  N(x) is the number of occurrences
of the analysed element

¢ Ny 1S the total number of elements
in the dataset

Part-of-Speech Distribution Analysis

In this statistical analysis, alongside the
frequency statistics method, the research
team also incorporated the combinatorial
statistics method. Since each lexical entry
may belong to one or more parts of speech,
all parts of speech for each lexical entry were
grouped into a single set, with duplicate
combinations removed. Each unique part-
of-speech combination was then listed
and arranged according to its frequency of
occurrence.

Multi-POS Coefficient Analysis

In order to examine the multi-POS
coefficient (Everitt & Skrondal, 2010), the
study determined the number of different
parts of speech that each lexical entry
possesses. The coefficient is calculated using
the following formula:

Coeff = N
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Where:

e Coeff'is the multi-POS coefficient

e xrepresents a lexical entry

* pos(x) is the number of parts of
speech associated with a lexical
entry

e N is the total number of lexical
entries in the dataset

Polysemy Coefficient Analysis

To analyse the polysemy coefficient (Everitt
& Skrondal, 2010), the study filtered data
based on parts of speech, then determined
the number of meanings each lexical entry
has and calculated it using the following

formula:
Npos .
Coeffe = BTG ) 3]
Npos
Where:
*  Coeff,, is the polysemy coefficient
based on part of speech
* Pos is the part of speech being
analysed
e N, 1s the set of lexical entries

pos
categorized under the given part

of speech

* meaning,,(x) is the number of
definitions of a lexical entry for the
specified part of speech (pos)

RESULTS AND DISCUSSION

Based on the applied methods, the data
were collected, processed, and analysed,
providing the following statistical results
on lexical entries.
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Distribution of Letters in the Vietnamese
Dictionary

Frequency Distribution of Letters in
Lexical Entries
The frequency analysis of letters across
all lexical entries in the Vietnamese
Dictionary (Hoang, 2020) reveals that the
most frequently occurring letters include: n
(29,356 times), & (24,262 times), a (18,456
times), i (17,391 times), ¢ (17,333 times),
g (13,729 times), ¢ (13,085 times), and u
(12,402 times) (Figure 3). Collectively,
these eight letters account for approximately
60.6% of all letter occurrences in the dataset.
The high frequency of letters such as n
and / is largely due to their broad grapheme
distribution and frequent participation
in multi-letter graphemes (i.e., some
graphemes are composed of two or more
letters), including nh /n, 1/, ng /y/, ngh /y/,
th /t", ph /17, kh /y/, and gh /y/. These letters
can be found in initial or final positions, and
each occurrence of a multi-letter grapheme
contributes to the counts of its component
letters, increasing overall frequency. For
instance, n appears at the beginning (nay,
ndm, néu), at the end (ban, nhdn, con), and
in multi-letter graphemes like ng and ngh
(same phoneme /y/). Similarly, 4 occurs in
words such as hanh, hoa, hoc, hoi, hiéu,
and frequently in multi-letter graphemes
such as nh in nha, th in tho, ph in pho, and
kh in khoe. This observation aligns with
the findings of Pinh and D6 (2015), who
noted that n and 4 occur in multiple initial
consonant positions (n-, nh-, ng-, ngh-) and
final positions (-n, -ng, -nh), resulting in
their high frequency of occurrence.
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Figure 3. Frequency distribution of letters in Lexical Entries

Other high-frequency letters, including
t, g, and ¢, also show high counts due to
their occurrence in various word positions
and common multi-letter graphemes. For
instance, ¢ appears at the beginning (7a, 101,
tén) and at the end of words (bdt, ddt, viér).
The letter g is rarely found at word endings;
its high frequency mainly comes from initial
positions (gao, ga, gan, gdp) and multi-letter
graphemes like ng and ngh (ngay, nguoi,
ngheo). The letter ¢ occurs both at the
beginning (cd, cady, co, con, com, cwoi) and
at the end of words (bdc, boc, nhac, luc, toc),
and frequently in multi-letter graphemes
such as ch (chdu, chi, ché, chudi).

The letters a, i, and u are widely
distributed because they appear in many
common words and frequently participate
in multi-letter graphemes. For instance, a
occurs in words like anh, ai, ao, ba, ba, cha,
cd, nha; i appears in in, it, tin, sinh; and u

Pertanika J. Soc. Sci. & Hum. 34 (2): 995 - 1012 (2026)

is found in ut, thu, cung, i, tric. They also
frequently form multi-letter graphemes such
as ai, ui, and iu. This finding aligns with
the analysis of Dinh and D6 (2015), who
showed that g, i, and u can function as either
nuclear vowels or final vowel elements,
which contributes to their higher frequency
of occurrence.

Conversely, lower-frequency letters
such as g (1,468 times), x (1,621 times),
d (2,488 times), v (2,490 times), e (2,491
times), s (2,625 times), a (2,914 times),
k (3,155 times), and r (3,799 times) are
constrained by orthographic rules and
positional restrictions. For instance, ¢
appears almost exclusively in the multi-
letter grapheme qu (e.g., quan, quan, quéc,
quy), whereas k occurs mainly before i
or e (e.g., kién, keo). The letter d appears
in relatively few words compared with a
(e.g., dn, mdc, bat, trdng), which makes
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it much less frequent than a. Similarly, e
is often replaced by é in many common
words (bén, lén, tén, mén), which limits the
number of words in which e itself occurs.
The letters x, s, d, v, and » mostly appear at
the beginning of words (e.g., xdm, sang,
song; day; vao, vui; rau, ring) and rarely
participate in multi-letter graphemes. These
orthographic and positional constraints
collectively account for the lower frequency
of these letters compared with more widely
distributed ones.

Frequency Distribution of the Initial
Letter in Lexical Entries

In addition to analysing the frequency of
letters across all lexical entries, the study
also examines the frequency of the first letter
in each entry (Figure 4). The results indicate
that the most common initial letters are ¢
(6,353 words), ¢ (4,314 words), n (3,005
words), d (2,564 words), b (2,451 words), /
(2,193 words), and 4 (2,127 words). From a
grapheme perspective, these figures indicate
that dictionary headwords are unevenly
distributed across initial letters, with a
small number of initials occurring much
more frequently than others. However, it
should be noted that the statistics in Figure
4 consider only the first letter of each
headword according to the Vietnamese
alphabetical order. Therefore, the data reflect
the distribution of initial letters used for
dictionary indexing, rather than the actual
distribution of multi-letter graphemes at
the beginning of words. The high frequency
of certain initials is partly due to the fact
that common multi-letter graphemes are
grouped under a single initial. For instance,

1002

headwords beginning with th- or tr- are
counted under #; those beginning with ch-
are counted under c; gi- and gh- are counted
under g; kh- under k; nh-, ng-, and ngh-
under n; and ph- under p.

The study further disaggregates several
high-frequency initial-letter categories into
their corresponding word-initial multi-letter
graphemes (i.e., sequences of two or more
letters appearing at the beginning of a word)
(Table 2). In the ¢ category (4,314 entries),
the two word-initial units c- and ch- are
relatively balanced, with c¢- accounting
for 2,436 entries (56.47%) and ch- for
1,878 entries (43.53%). The g category
(1,334 entries) shows a markedly uneven
distribution: gi- dominates with 818 entries
(61.32%), while g- accounts for 437 entries
(32.76%) and gh- is rare with only 79 entries
(5.92%). In the k category (1,630 entries),
kh- represents the majority with 918 entries
(56.32%), compared with 712 entries for
k- (43.68%). The n category (3,005 entries)
consists of four word-initial units. The
single-letter unit #- accounts for 911 entries
(30.32%). Multi-letter graphemes make up
the majority with 2,094 entries (69.68%),
including nA- with 1,027 entries (34.17%),
ng- with 850 entries (28.29%), and ngh-
with 217 entries (7.22%). A particularly
skewed distribution is observed in the p
category (1,083 entries), in which p- appears
in only 4 entries (0.37%) and ph- accounts
for almost all cases (1,079 entries, 99.63%).
Finally, in the ¢ category (6,353 entries), ¢- is
most frequent with 2,888 entries (45.46%)),
followed by t4- (2,250 entries, 35.42%) and
tr- (1,215 entries, 19.12%).
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In the lower-frequency portion of the
distribution (Figure 4), vowel letters occur
much less frequently as the initial letter of
words. Letters such as é (40 words), o' (40
words), e (52 words), and i (70 words) rarely
appear in the initial position, indicating that
vowel-initial headwords constitute only
a small proportion of the dictionary. This
distribution reflects the general pattern
in Vietnamese orthography, in which
an initial consonant letter or consonant
cluster is predominant (Dinh & D9, 2015),
whereas vowel-initial headwords occur less
frequently.

In addition, vowel letters with diacritics
(e.g. é, o) appear less frequently at the
beginning of words than more common
vowels, which further reduces their
frequency in the initial position. Most
words beginning with these vowels are
either monosyllabic or onomatopoeic, such
as o (kia), é (¢ a), e (em, eo), and im (lang).

Distribution of Part of Speech in the
Vietnamese Dictionary

The distribution of part of speech in
the Vietnamese Dictionary reflects the
characteristics of an isolating language,
where syntactic relationships rely primarily
on word order and context rather than
morphological inflection. The statistical
results show a total of 49,438 definitions
classified into major parts of speech
(Table 3), in which nouns account for
the highest proportion at 44.7% (22,098
definitions), followed by verbs at 31.58%
(15,613 definitions) and adjectives at 21.22%
(10,488 definitions). However, it should be
noted that the relatively high proportion
of nouns is not unique to Vietnamese; it is
also a common outcome of general-purpose
dictionary compilation, which aims to
provide broad coverage of nameable entities
and concepts (e.g., objects, institutions,
proper names, etc.) that are typically listed
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Figure 4. Frequency distribution of the initial letters in Lexical Entries
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Table 2
Distribution of Vietnamese word-initial multi-letter Graphemes (ch, gh/gi, kh, ng/ngh/nh, ph, th/tr)

Word-initial

Alphabetic initial letter Total count Multi-Letter Graphemes Count Percentage
c 2436 56.47%
¢ 4314
ch 1878 43.53%
g 437 32.76%
g 1334 gh 79 5.92%
gi 818 61.32%
k 712 43.68%
k 1630
kh 918 56.32%
n 911 30.32%
ng 850 28.29%
n 3005
ngh 217 7.22%
nh 1027 34.17%
p 4 0.37%
p 1083
ph 1079 99.63%
t 2888 45.46%
t 6353 th 2250 35.42%
tr 1215 19.12%

and indexed as nouns. Comparable evidence languages, including English (934,609 noun
can be observed in the Kaikki-derived senses), Russian (235,389 noun senses),
multilingual lexicon (machine-readable Chinese (106,048 noun senses), Japanese
dictionaries extracted from Wiktionary using (78,948 noun senses), Indonesian (32,723

Wiktextract) (Ylonen, 2022), where nouns  poun senses), and Vietnamese (20,763).
constitute the largest category in several
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Table 3

Number of definitions for each part of speech in the Vietnamese Dictionary

Part of Speech Number of Definitions Distribution Percentage (%)
Noun (Danh tir) 22,098 44.70%
Verb (Dong tir) 15,613 31.58%
Adjective (Tinh tir) 10,488 21.22%
Adjunct (Phu tit) 587 1.19%
Conjunction (Két ti) 233 0.47%
Pronoun (Dai tir) 180 0.36%
Particle (Tro tir) 138 0.28%
Interjection (Cam tir) 101 0.20%

Turning to the remaining major classes
in Hoang (2020), verbs make up 31.58%
(15,613 definitions), demonstrating a rich
verbal system. However, Vietnamese verbs
do not inflect for tense, aspect, or mood
as in inflectional languages. Instead, verb
meanings depend on context, word order,
and auxiliary words, such as da di (past) or
sé di (future). Adjectives account for a lower
proportion at 21.22% (10,488 definitions)
and are often accompanied by degree
markers such as rdt (very), khd (quite), or
hoi (slightly), as in rdt dep (very beautiful),
kha cao (quite tall), hoi lanh (slightly cold).

Auxiliary parts of speech, including
adjuncts (1.19%), conjunctions (0.47%),
pronouns (0.36%), particles (0.28%),
and interjections (0.2%), occur at a lower
frequency but play an essential role in syntax
organisation, meaning expression, and
communication. Adjuncts modify the degree,
time, or direction of verbs and adjectives,
such as da, dang, sé indicating verb tense,
or rat, khd, hoi modifying the intensity of
adjectives. Conjunctions (va, nhung, boi vi)
function as sentence connectors. Pronouns,
including personal pronouns (70i, minh,

Pertanika J. Soc. Sci. & Hum. 34 (2): 995 - 1012 (2026)

chung té6i), demonstrative pronouns (nay,
kia), and indefinite pronouns (ai, nguoi ta),
refer to participants or entities, show social
relationships such as hierarchy, familiarity,
and politeness, and maintain cohesion and
coherence in discourse. Particles (ma, nhé,
chir) add modal meanings, emphasis, or
speaker attitudes. Interjections (6i, chao, (5)
express emotions.

Multi-POS Coefficient in the Vietnamese
Dictionary
Statistical analysis of the Vietnamese
Dictionary indicates a total of 35,739
distinct lexical entries. An examination of
the multi-POS coefficient reveals that, on
average, each entry has 1.11 parts of speech.
Specifically, 32,204 entries (90.11%) belong
to only one part of speech; 3,160 entries
(8.84%) function as two parts of speech; 340
entries (0.95%) have three parts of speech;
32 entries (0.09%) exhibit four parts of
speech; and only 3 entries (0.01%) possess
five parts of speech (Table 4 and Figure 5).
The data indicate that although the
Vietnamese lexicon allows for part-of-
speech conversion, its flexibility remains
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Table 4

Number of entries in the multi-POS distribution of the Vietnamese Dictionary

Number of parts of speech

Number of Lexical Entries

1 32,204
2 3,160
3 340
4 32
5 3
Total Lexical Entries 35,739
Multi-POS Coefficient 1.110
35000 32204
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2
= 25000
=
d
& 20000
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£ 10000
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5000 3160
- 340 32 3
U —
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Figure 5. Distribution of Multi-POS in the Vietnamese Dictionary

relatively moderate. Vietnamese grammar
primarily relies on context and word
combinations to determine parts of speech.
The limited number of lexical entries with
three or more parts of speech reflects the
stability of the word classification system
in Vietnamese, which aligns with the
characteristics of an isolating language,
where grammatical relationships depend
on word order rather than inflection. Part-
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of-speech conversion in Vietnamese mainly
occurs between nouns, verbs, and adjectives.
For example, the verb an in the sentence 76i
an com (I have a meal) can be nominalised
as bira an in Mot bita an ngon (A delicious
meal), or the adjective dep in Cé dy dep (She
is beautiful) can function as a noun in cdi
dep (beauty). In contrast, English exhibits a
higher degree of part-of-speech conversion.
For instance, run can function as a verb
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(I run every day), a noun (go for a run), or
an adjective (a run-down building).
Additionally, a statistical analysis of
part-of-speech combinations was conducted.
The chart in Figure 6 shows that the group of
words functioning as both nouns and verbs
(d, dg) accounts for the highest proportion
at 38.78%, indicating that many verbs in
Vietnamese can be nominalised, such as
hoc (study)— viéc hoc (the act of studying).
Following this, the noun-adjective group
(d, t) constitutes 22.74%, demonstrating
the nominalisation potential of adjectives,
such as 70 (good) — diéu tot (a good thing).
The verb-adjective group (dg, t) makes up
21.33%, illustrating that some adjectives
can function as verbs to express actions.
For instance, the adjective lgnh (cold) can
act as a verb in the sentence Nwoc lanh
di (The water gets colder). Only 5.8% of
lexical entries assume all three roles (d, dg,
t) - noun, verb, and adjective. Other less

common combinations, including those
involving primary parts of speech with
auxiliary parts of speech, account for a total
of 11.35%.

A detailed analysis (Table 5) reveals
several notable characteristics of part-
of-speech combinations in Vietnamese.
First, rare combinations tend to appear
only once or twice across the dataset,
such as (4, t), (p, k, tr), or (c, dg, tr, d).
This pattern suggests that not all parts of
speech in Vietnamese can combine freely.
In particular, auxiliary categories, including
adjunct (p), conjunction (k), and interjection
(c), exhibit very low combination frequency.
The primary reason for this limitation lies
in their syntactic properties. Adjuncts (p)
primarily accompany verbs or adjectives
to modify meaning, rather than forming
independent lexical units. Conjunctions
(k) function as connectors, linking clauses
or phrases but lacking independent lexical

Othars

(d, dg. t)

11.35%

5.80%

idg, t) 21.353%

Percentage of Part-of-Speech Combinations (%)

id. t]

38.78% |

Figure 6. Distribution of part-of-speech combinations
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Table 5
Distribution of part-of-speech combinations in the Vietnamese Dictionary

Part-of- . Percentage Part-of- . Percentage
No. Spesech. Quantity (%) No. Spe.ech. Quantity (%)
Combination Combination
1 (d, dg) 1,371 38.78 38 (dg, t, tr) 4 0.11
2 (d, v 804 22.74 39 (d, dg, t) 3 0.08
3 (dg, t) 754 21.33 40 (c, dg, d) 3 0.08
4 (p, t) 51 1.44 41 (d, d, tr) 2 0.06
5 (p, dg) 49 1.39 42 (c, d, tr) 2 0.06
6 (d, p) 26 0.74 43 (d, p, tr) 2 0.06
7 (k, dg) 17 0.48 44 (d, k, tr) 2 0.06
8 (d, d) 14 0.4 45 (d, p, d) 2 0.06
9 (d, k) 11 0.31 46 (d, k,t) 2 0.06
10 (c, dg) 11 0.31 47 (c, t, d) 2 0.06
11 (dg, tr) 8 0.23 48 (d, t, tr) 1 0.03
12 (d, tr) 7 0.2 49 (c, tr, d) 1 0.03
13 k, 1) 5 0.14 50 (d, d, k) 1 0.03
14 (d, dg) 5 0.14 51 (p, k, tr) 1 0.03
15 (d, tr) 4 0.11 52 (c,d,d) 1 0.03
16 (c, 1) 4 0.11 53 (d, p, k) 1 0.03
17 (p, tr) 4 0.11 54 (c,dg, t) 1 0.03
18 (t, tr) 4 0.11 55 (p, k, dg) 1 0.03
19 (c,d) 3 0.08 56 . kv 1 0.03
20 (c, tr) 2 0.06 57 (c, p, dg) 1 0.03
21 (p, k) 2 0.06 58 (d, p, dg, t) 4 0.11
22 (d, 1 1 0.03 59 (d, dg, k, t) 4 0.11
23 (c, d) 1 0.03 60  (d,d,dg, tr) 2 0.06
24 (d, p) 1 0.03 61 (c, dg, tr, d) 2 0.06
25 (k, tr) 1 0.03 62 (d, p, dg, @) 2 0.06
26 (d, dg, t) 205 5.8 63 (d, dg, k, tr) 2 0.06
27 (d,p,t) 25 0.71 64 (p, dg, t, tr) 2 0.06
28 (d, p, dg) 20 0.57 65 (d, p, k, dg) 2 0.06
29 (p, dg, t) 14 0.4 66 (d, p, t, tr) 1 0.03
30 (d, k, dg) 9 0.25 67 (d, k, t, tr) 1 0.03
31 (d, d, dg) 5 0.14 68 (d, p, t, tr) 1 0.03
32 (dg, k, t) 5 0.14 69 (d, dg, t, tr) 1 0.03
33 (d, dg, tr) 4 0.11 70 (d, d, k, dg) 1 0.03
34 (p, t, tr) 4 0.11 71 (d, p, dg, tr) 1 0.03
35 (d, t, tr) 4 0.11 72 (c, p, dg, t) 1 0.03
36 (d,d,t) 4 0.11 73 (dg, k, t, tr) 1 0.03
37 (dg, k, tr) 4 0.11 74 (d,p, dg, tr) 1 0.03

1008 Pertanika J. Soc. Sci. & Hum. 34 (2): 995 - 1012 (2026)



Vietnamese Dictionary in Computational Linguistics

Table 5 (continued)

Part-of-

Part-of-

No. Speech Quantity Perc: ntage No. Speech Quantity Perc:ntage
Combination (%) Combination (%)

75 (c, p, tr, d) 1 0.03 78  (dg,t, p, tr, d) 1 0.03

76 (p, k, t, tr) 1 0.03 79 (k, dg, p, tr, d) 1 0.03

77 (dg, p, k, t) 1 0.03 80 (k,dg, t, p,tr) 1 0.03

Note. Abbreviations: d = noun; dg = verb; t = adjective; d = pronoun; p = adjunct; k = conjunction; tr =

particle; ¢ = interjection

meaning outside their relational role.
Interjections (c¢) are expressive words
that mainly convey emotions, reactions,
or exclamations, rather than participating
in grammatical structures or undergoing
part-of-speech conversion. As a result,
combinations such as (p, &, tr), (¢, d, d),
and (¢, p, dg, t) appear only once (0.03%),
illustrating the restrictions on their ability
to function across multiple parts of speech.

A notable pattern in the dataset is the
sharp decline in frequency as the number of
parts of speech in a combination increases.
For instance, the three-part combination (d,
dg, t) appears relatively frequently (5.8%),
but when an additional category is added (,
dg, t, tr), its occurrence drops dramatically
to just one instance (0.03%). Further
analysis reveals that five-part-of-speech
combinations are extremely rare in the
Vietnamese Dictionary. Only three words
exhibit such classifications: co (dg, ¢, p, tr,
d), qua (k, dg, p, t; d), and roi (k, dg, t, p, tr).
The rarity of these combinations suggests
that Vietnamese does not favour excessive
grammatical complexity. This trend can
be explained by the minimalist structure
of Vietnamese grammar. As an isolating
language, Vietnamese relies on word

Pertanika J. Soc. Sci. & Hum. 34 (2): 995 - 1012 (2026)

order rather than inflectional morphology.
Nouns, verbs, and adjectives serve as the
core elements of sentence structure, while
other parts of speech (such as adjuncts,
particles, conjunctions, and interjections)
function mainly as modifiers rather than
forming complex multi-category roles. The
distribution of part-of-speech combinations
reflects linguistic habits in Vietnamese,
emphasising structural simplicity in word
classification.

Polysemy Coefficient in the Vietnamese
Dictionary

The polysemy coefficient is an important
indicator that reflects the degree of
polysemy in Vietnamese. Since computers
cannot distinguish between polysemy
and homography, these two types of
relationships are grouped. Therefore, in
this paper, the term polysemy refers to both.
Research results show that, on average, each
lexical entry in the Vietnamese dictionary
has 1.245 meanings, indicating a moderate
level of polysemy in Vietnamese lexical
entries (Table 6). Among the different parts
of speech, particles (1.394) exhibit the
highest polysemy coefficient due to their
dependency on context. Pronouns (1.353)
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Table 6
Polysemy coefficient by part of speech

Part of Speech Number of Lexical Entries Polysemy Coefficient
Noun (Danh tir) 17,831 1.239
Verb (Pong tir) 12,088 1.291
Adjective (Tinh tir) 8,749 1.199
Pronoun (Dai tir) 133 1.353
Particle (Tro tir) 99 1.394
Interjection (Cam tir) 92 1.098
Conjunction (Két i) 186 1.253
Adjunct (Phu ti) 509 1.153
Entire Dictionary 49,438 1.245

also demonstrate high polysemy compared
to other parts of speech, reflecting their
contextual flexibility and socially influenced
usage.

For instance, the pronoun 76 can refer to
a person, an animal, or an object, depending
on context and social relationships,
contributing to its semantic ambiguity. Verbs
(1.291) rank third in terms of polysemy,
highlighting their semantic adaptability in
anon-inflectional language. In Vietnamese,
meaning shifts in verbs primarily occur
through syntactic combinations rather than
morphological changes. For example, the
verb chay can convey different meanings:
denoting physical movement, as in Anh
dy chay rat nhanh (He runs very fast),
expressing urgency in task completion, as
in chay dy an (rush a project), or describing
machine functionality, as in Mdy chay tot
(The machine runs well). Conjunctions
(1.253) exhibit polysemy, reflecting their
role in connecting clauses within varied
semantic and logical relationships. Nouns
(1.239) demonstrate a moderate level of
polysemy, primarily through metaphorical
and metonymic extension. Adjectives
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(1.199) have a relatively lower polysemy
coefficient, suggesting that descriptive
words tend to retain more stable meanings
than nouns and verbs. Adjuncts (1.153)
have a low polysemy coefficient and mainly
function as modifiers, providing additional
detail or emphasis rather than undergoing
semantic shifts. Interjections (1.098)
show the lowest polysemy coefficient. As
they express emotions or reactions, their
meanings remain fixed and do not change
much across different contexts.

CONCLUSION

This study analysed lexical entries in
the Vietnamese Dictionary (Hoang,
2020) from a computational linguistics
perspective, focusing on letter and
part-of-speech distribution, multi-POS
coefficient, polysemy coefficient analysis
to explore the organisational patterns of
Vietnamese lexicon. The results indicate
that Vietnamese frequently uses certain
initial consonants such as n, A, ¢, g, ¢ and
vowels like a, i, u, reflecting the structural
characteristics of syllables and the flexibility
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of phoneme combinations. In terms of
part-of-speech distribution, nouns, verbs,
and adjectives account for the largest
proportions among word classes. The
multi-POS coefficient suggests that part-
of-speech conversion occurs at a relatively
low rate, primarily between nouns, verbs,
and adjectives. Additionally, polysemy
analysis identifies particles and pronouns
as the most polysemous parts of speech,
indicating their greater semantic flexibility
in various linguistic contexts. These findings
contribute to a clearer understanding of the
structural characteristics of Vietnamese
lexicon and provide valuable data for
applied linguistics research and language
resource digitisation. However, this study is
limited by its reliance on a single dictionary
source. Future research could expand by
incorporating more diverse linguistic data
sources and applying modern language
models to analyse lexical entries.
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