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11. Tém tat cac két qua mdi cua luédn an:
11.1. Muc dich va doi tuong nghién ctru cua ludn an

Ngir liéu c6 chu giai thong tin ngdn ngit dong vai trd nén tang trong xr Iy ngdn ngir tyr
nhién, gitp huan luyén va danh gia cac m6 hinh mot cach chinh xac, hiéu qua. Pong
thoi, chung la nguén dir liéu quy gia phuc vu nghién ctru ngén ngir hoc, gop phan kham
phé va 1y giai cac hién tuong ngdn ngit mot cach c6 hé thong. Tuy nhién, ddi véi tiéng
Viét, cac tai nguyén ngdn ngir c6 chi giai va cac cong cu phén tich ¢l phap va ngir
nghia van con han ché ca vé quy mo 1an mirc d6 hoan thién. Luan 4n nay nham muc
dich dong gdp vao sy phat trién cia linh vuc Xir Iy Ngon nglr Ty nhién tiéng Viét thong
qua viéc (1) xay dung mot hé thong tai nguyén ngon ngir tiéng Viét phong phu, da dang,
duogc cht giai & mirc sau, phu hop voi cac luge dd chu giai chuan qudc té, tap trung vao



kho tir vyng dong tur va cac ngitr liéu chu giai cu phap — nglr nghia; va (2) nghién ctru,
phat trién va danh gia cac cong cu phan tich ¢t phap va ngir nghia tién tién, duogc tdi uu
hoa cho dac thu cua tleng Viét. Qua trinh ndy mang tinh twong hd: tai nguyén cung cap
dir liéu cho viéc phat trién cong cu, va cong cu lai trg giup viée xay dyng, mo rong tai
nguyen, tao nén tang ving chic cho viéc phat trién cic ung dung phan tich vin ban
tleng Vigt.

Céac muc tiéu cu thé cua luan an bao gom:

- Xay dung ngir li¢u:

+ Kho vin ban: Thiét ké lugc dd cht giai ngit phap/ngir nghia, xay dung kho
ngir liéu duoc chu giai ci phap (ct phap thanh phan, ct phap phu thudc) va
ngir nghia. Cac tai nguyén nay duoc thiét ké dua trén cac mo hinh chuan hoa
qudc té, bao dam tinh nhat quan, kha ning mo rong va tinh twong thich voi
cac hé théng xir 1y da ngon ngi;

+ Tur vung: Thiét ké, xdy dung mang dong tir tiéng Viét (viVerbNet).

- Phat trién cong cu:

+ Nghién ciru, phat trién, tinh chinh va danh gia cdc mo hinh phan tich ¢t phap
va ngit nghia cho tiéng Viét, nham vira hd tro qua trinh gan nhan ngit liéu,
vura tan dung chinh cac ngit liéu nay dé cai thién hiéu suat ctia cac mo hinh
phan tich ngir phap/ngit nghia tiéng Viét.

11.2. Cac phuong phéap nghién ctru da str dung
Luan an két hop phuong phap nghién ctru 1y thuyét, thuc nghiém va dinh luong.

Vé li thuyét, luan an khao sat, phan tich tai liéu ngon ngir hoc va cac so do chi giai san
c6 dé xay dung cac so do chi giai va hé théng hoa kho tir vung, ngir liéu ch phép, ngit
nghia tiéng Viét, dam bao tinh twong thich véi cac kho ngit liéu cho cac ngdn ngit khac
va phu hop véi dic thu tiéng Viét. Phuong phéap thuc nghiém dugc trién khai qua viéc
Xay dung, thir nghiém va danh gia cdc mo hinh phan tich ci phap, nglt nghia van ban
va m6 hinh phan cym cho mang dong tur. Cudi cung, phuong phap dinh lugng dung dé
phan tich thong ké, do ludng, ddnh gia hiéu qua mo hinh va chat luong kho ngit lidu.
Viéc két hop cac phuwong phap nay gitip nang cao hiéu qua, do tin cay cta cac tai nguyén
va cong cu dugc xay dung.

11.3. Céc két qua chinh
Luan 4n d c6 nhimg déng gop co ban vé hai hudng chinh:

- Xay dung cac tai nguyén ngdn ngit, gdm cac luoc do chu giai, hudng dan cha
giai va kho ngit liéu c6 chu giai theo lugc dd da thiét ké:

+ Cu phap phu thudc: Trén co s& tap nhan ct phap phu thudc tiéng Viét da xay
dung trong giai doan trudc, luan an tién hanh cap nhat, thiét ké lai va chinh
stra tap nhan va huéng dan chu giai theo phién ban 2.0 cia Du 4n cu phap
phu thudc phd quat (Universal Dependency - UD). Kho ngit liéu gom hon
9,000 cau (trong d6 3,000 cau da duogc tich hop vao kho UD hoi thang 11



nam 2022) dé dugc xay dyng va st dung trong cudc thi vé phan tich ¢t phap
phu thude tiéng Viét tai hoi thao vé Xir li ngdn ngit ty nhién va tiéng noi
tiéng Viét (VLSP 2020).

+ C phap thanh phan: Ké thira kho ngit liéu ¢t phap thanh phan Viettreebank,
luan &n thyc hién viéc ra soat, cap nhat va chuan hod cic nhin ca phap thanh
phan ciing nhu tai liéu hudng dan chu giai dé c6 mot bd nhin phu hop véi
cac nghién ctru d6i sanh da ngit. Trén co sé do, kho ngit liéu gdm hon 9,000
cdu da dugc cap nhat theo tap nhan mai va dugc st dung trong cudc thi vé
phan tich ca phap thanh phan tiéng Viét tai hoi thao vé Xt Iy ngon ngir tur
nhién va tiéng ndi tiéng Viét (VLSP 2022 va VLSP 2023).

+ Ngit nghia nong (Vai nghia): Tap nhén vai nghia cho tiéng Viét xay dung
trudc do da dugce cap nhat va chinh stra tuong thich véi khung cht giai vai
nghia trong du 4n Universal Proposition Bank 2.0. Téap nhan nay da dugc su
dung dé xay dung kho ngit liéu tiéng Viét c¢6 cha giai vai nghia gém 2,570
cau.

+ Ngir nghia sau: Thiét ké md hinh biéu dién ngir nghia sau cho tiéng Viét va
huéng dan chil gidi dwa vao mo hinh ngi nghia triru tuong cua tiéng Anh
(AMR) va tap hop vai nghia LIRICS duoc thiét ké hudng chuan I1SO. Kho
ngir liéu tiéng Viét gdm c6 1,570 cau di duoc xay dung theo mé hinh nay

+ Mang dong tir tiéng Viét: Xay dung lugce db chu giai mang dong tir cho tiéng
Viét trén co so tham chiéu VerbNet tiéng Anh, voi 5 thanh phan chinh: vai
nghia, rang budc lya chon, khung ct phap, rang budc ¢t phap va vi tir ngir
nghia. Sau d6, mang dong tur tiéng Viét (viVerbNet) gdém 100 cum dong tir
duogc phat trién va gan nhin theo lugc dd da dé xuit.

- Vé phuong phap va mé hinh cho phan tich tiéng Viét:

+ Panh gia, so sanh ca&c md hinh véc-to tir huan luyén sin cho tiéng Viét va
mdt sé phuong phap hién dai dé cai tién hiéu qua ctia bai toan phan tich cu
phéap.

+ Xay dung cong cu chuyén doi gitta ct phap thanh phan va ca phap phu thudc,

hd tro qua trinh gan nhan di lidu.
Phat trién va danh gia cac thuat todn phan cum dong tur tiéng Viét.

+ Thir nghiém cac mé hinh ngdn ngir 16n cho bai toan gan nhan vai nghia va
phan tich ngit nghia cho tiéng Viét, danh gia két qua dat duoc trén bo dit lidu
da xay dung.

12. Cac hudng nghién ctru tiép theo:

=+

Véi cac két qua dat duogc, luan an da c6 nhitg dong gép quan trong trong cac bai toan
phan tich cu phap va ngir nghia, déc biét 1a trong viéc phat trién tai nguyen ngon ngir
tiéng Viét. That vay, trong khi cac mé hinh tinh toan lién tuc dugc cai tién voi toc do
nhanh chong, thi cac kho ngit liéu c6 chu giai van giit vai trd nén tang, bén vitng va
khong thé thay thé trong viéc dnh gia ciing nhu hd trg phat trién cac cong cu phan tich
ngon ngir.

Trong thoi gian t6i, hudng phat trién tiép theo cua luan an la:



- Tiép tuc phét trién kho ngir liéu ngir nghia, chia sé va cong bd rong rii cac tai
nguyén ndy trong cong dong xir Iy ngdn ngir tiéng Viét.

- Tinh chinh va khai thac cadc m6 hinh ngdn ngtr I6n cho cac bai toan phan tich ca
phap va ngir nghia tiéng Viét, nham tang hiéu qua va giam chi phi xay dung tai
nguyén.

- Phat trién tiép mang dong tir viVerbNet.

~ Céi thién chat luong kho ngtr lig¢u:

+ Panh gia va diéu chinh so d6 chu giai dé tang tinh nhat quan va kha ning st
dung lai. Xay dyng bo tiéu chi danh gia chat lugng chi giai va dé xut cac
cong cu ho tro hiéu chinh ban tu dong.

+ Tiép tuc khao sat va phan tich cac hién tuong ngdn ngit dic thu cia tiéng
Viét trong ngir liéu, tir 46 dé xuét cac biéu dién ngit nghia pht hop hon cho
cac cAu tric ¢l phap—ngit nghia doc ddo cua tiéng Viét.
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11. Summary of the new findings of the thesis

11.1. Objectives and scopes of the thesis

Annotated corpora play a foundational role in Natural Language Processing (NLP),
supporting the accurate and efficient training and evaluation of models. At the same
time, these corpora serve as valuable resources for linguistic research, contributing to
the systematic exploration and analysis of linguistic phenomena. However, for
Vietnamese, annotated language resources and syntactic and semantic analysis tools are
still limited in scale and completeness.

This dissertation aims to contribute to the advancement of Vietnamese NLP through:
(1) the creation of a substantial and varied collection of Vietnamese language resources,
annotated in-depth, adhering to international annotation standards, with a focus on a
verb lexicon and corpora annotated for syntax and semantics; and (2) the investigation,
development, and evaluation of advanced syntactic and semantic parsing tools
optimized for the specific features of the Vietnamese language. This process is mutually
reinforcing: the resources provide data for developing the tools, and these tools, in
return, aid the building and broadening of the resources, establishing a solid foundation
for the development of Vietnamese text analysis applications.



The objectives of the dissertation include:

- Language resource construction:

+ Text corpora: Design annotation schemes for syntax and semantics, and build
distinct types of corpora: treebanks (annotated syntactically with both
constituency and dependency structures) and a Sembank (annotated
semantically). These resources are designed based on international
standardization models, ensuring consistency, scalability, and compatibility
with multilingual processing systems.

+ Lexical resources: Design and create a lexical resource for Vietnamese verbs
compatible with the English VVerbNet (viVerbNet).

- Tool development: Investigate, develop, fine-tune, and evaluate models for
Vietnamese syntactic and semantic analysis, with the goals of both assisting the
data annotation process and using these annotated corpora to improve the
performance of Vietnamese grammatical and semantic analysis models.

11.2. Research methods

The thesis combines theoretical, empirical, and quantitative research methods.

Theoretically, the dissertation examines existing linguistic literature and annotation
frameworks to propose new annotation schemes and cultivate an ecosystem
encompassing Vietnamese lexical, syntactic, and semantic resources. Such a method
ensures cross-linguistic compatibility while also being tailored to the characteristics of
the Vietnamese language.

The empirical approach involves building, testing, and evaluating models for syntactic
and semantic analysis, alongside clustering models for defining verb classes in a lexical
resource for verbs.

Finally, quantitative methods are employed for statistical analysis, measurement, and
evaluation of model performance and the quality of the language resource collections.

Combining these methods helps enhance the effectiveness and reliability of the
developed resources and tools.

11.3. Main results

The dissertation has made fundamental contributions in two main directions:

- Development of language resources, including annotation schemes, annotation
guidelines, and annotated corpora based on the designed schemes:

+ Dependency syntax: Based on the Vietnamese dependency labels developed
in the previous phase, the dissertation revises, redesigns, and updates the
dependency labels and annotation guidelines following the Universal
Dependency (UD) version 2.0. A corpus comprising over 9,000 sentences
(including 3,000 sentences integrated into the UD in November 2022) was
developed and employed in the Vietnamese dependency parsing shared task



at the seventh international workshop on Vietnamese Language and Speech
Processing (VLSP 2020).

+ Constituency syntax: Inheriting the Vietnamese constituency treebank
(VietTreebank), the dissertation revises, updates, and standardizes the
Vietnamese constituency labels and annotation guidelines to establish a label
set suitable for cross-linguistic comparative studies. Based on this work, a
corpus containing over 9,000 sentences was re-annotated using the updated
label set. This corpus was utilized in the Vietnamese constituency parsing
shared tasks at VLSP 2022 and VLSP 2023.

+ Shallow semantics (semantic role labelling): The existing Vietnamese
semantic role label set was refined and updated to ensure compatibility with
the Universal Proposition Bank 2.0. This label set served as the foundation
for the construction of a Vietnamese semantic role labeling corpus of 2,570
sentences.

+ Deep semantics: A Vietnamese model for deep semantic representation was
developed, along with its annotation guidelines, taking inspiration from both
the Abstract Meaning Representation (AMR) model and LIRICS (The 1SO-
oriented semantic role set). Following this designed model, annotation was
subsequently carried out on a Vietnamese corpus comprising 1,570
sentences.

+ Vietnamese VerbNet: A framework for Vietnamese verb annotation was
formulated, drawing inspiration from English VVerbNet and comprising five
principal components: semantic roles, selectional restrictions, syntactic
frames, syntactic constraints, and predicate semantics. Using this established
scheme, the Vietnamese VerbNet (viVerbNet) was then built, featuring 100
verb classes that were duly annotated.

- Methods and models for analyzing the Vietnamese language:

+ Evaluation and comparative study of pre-trained Vietnamese word
embeddings alongside various contemporary techniques for enhancing
parsing performance.

+ Creation of a utility for converting between constituency and dependency

syntactic representations to assist in data annotation tasks.
Development and evaluation of algorithms for clustering Vietnamese verbs.
+ Exploration of large language models applied to Vietnamese semantic role
labeling and semantic parsing, with their effectiveness evaluated using the
datasets developed in this research.
12. Future research directions

=+

With the results achieved, this dissertation has made significant contributions to both
syntactic and semantic analysis, most notably through the construction of Vietnamese
language resources. In fact, even as computational models advance rapidly, annotated



corpora remain fundamental, enduring, and indispensable resources for the evaluation
and enhancement of syntactic and semantic parsing tools.

Potential future research trajectories arising from this dissertation are as follows:

Ongoing enhancement of Sembank, coupled with sharing and broadly
distributing this resource among the Vietnamese language processing
community.

Fine-tuning and applying large language models to Vietnamese syntactic and

semantic analysis tasks to boost performance while simultaneously decreasing

resource creation costs.

Sustained advancement and expansion of viVerbNet.

Enhancing the quality of language corpora through measures such as:

+ Evaluating and revising annotation schemes to improve consistency and
reusability; establishing criteria for the annotation quality evaluation; and
proposing tools to facilitate semi-automatic revision processes.

+ Conducting deeper investigations and analyses of Vietnamese-specific
linguistic phenomena unique to Vietnamese within corpora, in turn
proposing more fitting semantic representations for the distinctive syntactic-
semantic structures of Vietnamese.
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