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Tém tit: Cac mé hinh ngén ngit Iém (Large Language Models - LLMs) nhw ChatGPT,
Gemini, DeepSeek, Claude AI di thay déi cach thire hoc tdp va nghién ciu cua sinh vién. Viéc
lam dung van ban tao sinh thiéu kiém ching vao trong do dn, ludn van, cdc noi ma tinh hoc
thudt can dwoc dam bao va minh bach rd rang da va dang xudt hién ngay mot nhiéu. Trong
nghién civu nay, chiing téi thiee nghiém khung nghién civu, ké thira tir khung cong nghé tién tién
diing d@é phan tich va phan logi vin ban (Fine-Grained Al-Generated Text Detection - FAID),
mot hé théng phat hién van ban tgo sinh ﬁéng Viét trong mién thong tin dé én va khéa ludn tot
nghiép. Bai bdo thuc nghiém véi mé hinh PhoBERT, thay thé cho mé hinh da ngén ngit XLM-
RoBERTu. Bén canh d6, chiing toi dé xudt 14 quy tdc hoc thudt thuong xudt hién trong cdc do
an, ludn van dé tién xir ly van ban ﬁéng Viét voi muc tiéu cai thién hiéu qua cia PhoBERT.
Chiing t6i trich rit tir bo dit lidu ciia FAID dé thu dwoc 46,790 mau Tiéng Viét lam dit liéu cho
thuwe nghiém. Két qua cho thdy PhoBERT khéng vieot XLMRoBERTa vé Accuracy/Macro F1;
cau hinh tot nhat trén hai chi s6 nay van la XLMRoBERTu khéng phdn doan tir (Experiment -
EXPI: 95,76%/95,99%). Pong gop ciia 14 quy tac thé hién ré nhat ¢ viéc ha ti 1é cdo budc sai
(False Accusation Rate-FAR) xuong mukc thap nhat (8,73%) trong khi giit Accuracy/Macro F1
twong dwong, phit hop véi béi canh wu tién giam nguy co budc tgi oan.

Tir khéa: hoc doi ldp da tang, 6 hinh ngén ngit Ién, PhoBERT, phén doan tir, van ban tao sinh

I. Pit van dé two machine translation tasks show these
Nghién ctru vé kién trac “ty cha models to be superior in quality while
y” cua (Vaswani va cong su, 2017)the being more parallelizable and requiring
Transformer, based solely on attention significantly less time to train. Our model
mechanisms, dispensing with recurrence achieves 28.4 BLEU on the WMT 2014
and convolutions entirely. Experiments on Englishto-German  translation  task,

' Truong Pai hoc Md Ha No6i, Ha Noi, Viét Nam
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improving over the existing best results,
including ensembles, by over 2 BLEU.
On the WMT 2014 English-to-French
translation task, our model establishes a
new single-model state-of-the-art BLEU
score of 41.0 after training for 3.5 days
on eight GPUs, a small fraction of the
training costs of the best models from the
literature.”,”container-title”:” Advances in
Neural Information Processing Systems
30 (NeurIPS 2017 vé mot mang no-
ron nhin tao voi kién trac “ty chu y”
(Attention) dd thay doi cach van hanh ciia
cdc hé théng tri tué nhan tao (Al), tao tién
dé cho cdc mé hinh ngon ngir lén (LLMs)
nhw ChatGPT-40 (OpenAl va cdng su,
2024). Cac moé hinh ngon ngir lon hién
nay c6 thé sinh ra cac vin ban troi chay,
mach lac gan gidng véi ngudi viét. Cac
LLMs hién c6 thé sinh van ban troi chay,
mach lac gan gidng ngudi viét, khién viéc
xac dinh ngudn gdc vin ban (nguoi viét,
Al tao sinh, hay két hop ca hai) tré thanh
bai toan thach thuc cac nha nghién clu
trong nhirg nim gan day (Soni va cong
su, 2025)

Tai Viét Nam, tinh trang lam dung
Al trong viét luan vin ngay cang phd
bién, trong khi mic do hoan thién cua
LLM:s khién vin ban do Al tao sinh hoac
chinh stta ngay cang kho phan biét voi
vin ban do con nguoi viét. Phirc tap
hon, viéc AI hd trg ngudi viét mé rong
y tuong tao ra dang van ban két hop ma
cach tiép can nhi phan “ngudi viét/Al tao
sinh” truyén théng kho phan biét triét dé.
Trude thach thire nay, mot sé hudng tiép
can da duoc dé xuét: phat hién dya trén
thong ké (zero-shot detection) (Soni va
cong su, 2025), hoc co6 giam sat dya trén
RoBERTa (Abassy va cong su, 2024)

va hoc d6i 1ap da tang (Multi-Level
Contrastive Learning) (Guo va cong su,
2024). Tuy nhién, cac nghién clru nay tap
trung chit yéu vao Tiéng Anh véi bai toan
phan loai nhi phan hodc bd sung nhin
“két hop ngudi-Al”, va chua duoc ap
dung cho vin ban Tiéng Viét.

Nam 2026, nhom nghién ctu (Ta va
cong su, 2026) cong bd khung hoc ddi lap
da ting két hop phén loai da nhiém - FAID
trén bo dir liéu da ngdn ngtr FAIDSet (bao
gdm Tiéng Viét), dat d6 chinh xac 94.42%
trén tap kiém tra Tiéng Viét Tuy nhién,
FAID st dung mdé hinh da ngon ngir
XLM-RoBERTa (Conneau va cdng su,
2020) khong chuyén biét cho Tiéng Viét
nén chua t6i vu cho mot s dic thu ngon
ngir va vin ban Tiéng Viét.

Tir khoang tréng nghién ciru trén,
bai bio dé& xuat khung FAID-VN, thich
nghi tir FAID cho van ban Tiéng Viét, véi
cac dong gop:

eThay thé XLM-RoBERTa bang
PhoBERT-base-v2 (huan luyén trudc trén
140GB vin ban Tiéng Viét), danh gia trén
tap van ban Tiéng Viét thuan tay trich tir
FAIDSet;

e Dé xudt chién lwgc phan doan
tir véi 14 quy tac xir Iy van ban Tiéng
Viét nham tang hiéu qua nhan dién cho
PhoBERT (mé hinh khéng c6 pha tién
phdn doan tw);

e Thuc nghiém danh gia taic dong
ctia lya chon mo hinh LLMs va chién lugc
phan doan tur trén tap dir li¢u trich rut;

II. Co s6 1y luan

Nhiéu nghién ctru trén thé gidi da dé
xudt cac hudng tiép can khac nhau cho bai
toan phat hién van ban sinh boi Al c6 thé
phén thanh ba nhém chinh:



eNhém thi nhat 13 cac phuong
phap théng ké phi giam sat (zero-shot
detection), dwa trén phan phdi xac suét
token dé phan biét van ban Al va nguoi
viét ma khong can nhan hudn luyén, tiéu
biéu nhu DetectLLM (Su va cong su,
2023) va (Hans va cong sy, 2024)as both
LLMs and humans can exhibit a wide
range of complex behaviors. However, we
find that a score based on contrasting two
closely related language models is highly
accurate at separating human-generated
and machine-generated text. Based on
this mechanism, we propose a novel
LLM detector that only requires simple
calculations using a pair of pre-trained
LLMs. The method, called Binoculars,
achieves state-of-the-art accuracy without
any training data. It is capable of spotting
machine text from arange of modern LLMs
without any model-specific modifications.
We comprehensively evaluate Binoculars
on a number of text sources and in varied
situations. Over a wide range of document
types, Binoculars detects over 90% of
generated samples from ChatGPT (and
other LLMs.

e Nhom thir hai tinh chinh mé hinh
ngon ngit lo6n cho bai toan phan loai:
LLM-DetectAlve(Abassy va cdng su,
2024) tinh chinh RoBERTa cho phéan loai
bbn 16p, bd sung ca truong hop vin ban
duoc Al chinh stra; TS5-Sentinel(Chen va
cong su, 2023) dung kién trac ma hoa -
giai ma T5 dé du doan token theo ngir
canh; (Sentence-Level Al-Generated Text
Detection - SeqXGPT) (Wang va cong su,
2023)raising concerns about the abuse of
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LLMs. Therefore, it is important to build
strong Al-generated text (AIGT két hop
xéc suat token tir nhidu LLMs véi co ché
tu chu y dé phat hién ¢ mirc cau.

Yéu cau chit ch& hon trong danh gia
hoc thuét dit ra nhu cau bd sung nhan “két
hop ngudi - AI”, dan dén nhom thir ba: cac
khung phan loai da 16p. B dit liéu MixSet
(Mixcase Dataset - MixSet) (Zhang va
cong su, 2024) gan nhan phan biét van
ban Al-sinh-rdi-ngudi-sira va ngudi-viét-
r0i-Al-sira. Ca hai déu giéi han & Tiéng
Anh, chua c6 phién ban song ngir hoac da
ngdn ngir.

Mot huéng tiép can co anh huong
16n 1a hoc ddi 1ap da téng, coi LLM nhu
mot “ngudi viét” c6 phong cach riéng va to
chtre lai khong gian 4n sao cho embedding
cung nguén gﬁn nhau hon, tiéu biéu la
DeTeCtive (Detecting Al-generated Text
via Multi-Level Contrastive Learning)
(Guo va cong su, 2024). Khung FAID (Ta
va cong su, 2026) md rong y tudng cia
DeTeCtive sang bai toan ba nhan (nguoi,
Al két hop nguoi - Al) trén bo dit lidu
da ngén ngt FAIDSet (Anh - Viét), dat
do chinh xac 94,42% trén tap kiém tra
Tiéng Viét v6i md hinh XLM-RoBERTa
(Conneau va cong su, 2020).

Paéi véi Tiéng Viét (Tran va cong su,
2024) cong bd bo dir liéu ViDetect gom
6.800 mau luan van (3.400 mau nguoi viét,
con lai do LLMs sinh), so sanh PhoBERT,
ViT5, BARTpho va mDeBERTa cho phan
loai nhi phan, nhung chua xem xét dung
PhoBERT (huén luyén trén vin ban da phan
doan tur) thay cho XLM-RoBERTa. Ngoai



14

ra, cong cu phan doan tir underthesea’
chua cap nhat mot s6 thuat ngti, ky hiéu
hoc thuét gin ddy (nhu “GPT-40”, “fine-
tune”), dé lam sai léch dir liéu dau vao
ciia PhoBERT. Pén nay, chua co nghién
clru nao dé xuat chién lugc phan doan tu
chuyén biét cho vin ban hoc thuét Tiéng
Viét trong mién lun van, db an k¥ thuat,
cling nhu chua c6 danh gia dinh luong vé
tac dong cua chién luoc phan doan tu dén
hi¢u nang phat hién.

Do con ngudi viét

e 30 [

Sy cdng tac Con ngudi-LLM
e BG
(] a + g . Z

Do LLM taora _

0Q LLamMA @ Gemini &

.

Vector nhung vén ban

I11. Phuwong phap tiép cin

3.1. Khung nhdn dang FAID

FAID duoc xay dung dua trén kién
trac DeTeCtive va gidi quyet bai toan phan
loai ba 16p:

e Vian ban do nguoi viét (nhan 0).

e Van ban do Al tao sinh (nhan 1).

e Vin ban két hop ngudi-Al (nhan 2).

Khung FAID duogc thyc hién thong
qua hai thanh phan chinh 1a hoc do6i 1ap da
tang va phan loai da nhi¢ém phu trg (multi-
task auxiliary classification).

Phan biét Tac gia thdng qua Hoc tap Tuong phan

Hinh 1. Kién trac huin luyén FAID

Hoc d6i 1ap da ting (Multi-level
Contrastive Learning): Mdi mau T dugc
géan nhén ba cap do I(x,, y,z,) trong do:

e x: la nhan cho biét c¢6 phai LLM
hay khong

ey 1a nhan cho biét co phai ngudi

Bo ma hoa (Encoder) ma hoa khong
gian biéu dién phén cap theo quy tic cac
vin ban cing ho LLM s& vé gan nhau
hon va khac xa vin ban do ngudi viét va
van ban két hop nguoi chinh stra boi AL

Ham mat mat d6i lap cho mau ¢ voi K

viét hay khong va K- 1a cic tdp mau tich cuc, tiéu cuc
ez chi s6 ho LLM duoc dinh nghia :
S(q.k)
L, = —log it /NK+) (1)
S(a.k)
expEext T [y + T — el

Ham mat mat cua tong hop da ting

N
L = Z 1[xi(0fl3qi,1 + BLgi2) + (L —x)(¥Lgiz + 6Lgia + 6Lgis)] (2)
i

2 https://github.com/undertheseanlp/underthesea
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Phan loai da nhi¢m la mdt mang Cac ham Loss va tham s a, B,7, 9,6,
MLP duoc gin vao diu ra cia bo mi duoc i tao lai va thira ké tir khung FAID
hoa, hun luyén bang ham mét mat cross- goc. Trong pha suy luan FAID da xay dung
entropy Lcg. Him mat mat téng hop chung co s& dir licu vector luu toan bd embedding

clia tip huén luyén va kiém dinh. Nhan

dugc tinh bang: N -
du doan cho mau mai dugc xac dinh bang

L =Lma+ Lep ) gom nhém da sb k lang giéng gan nhit véi
thuat toan Fuzzy kNN (k=50).

D,,Wﬁueiviﬁ_"%‘ {\—‘—_

I\I — «— (_ Conngudi ) Con ngusi
| ) ——
Sur cdng tac Ngudi-LLM | Q00 | & «— (_ Con ngudi LLaMA
: I : — «— ((NguaitGPT ) Nguii+GPT
mé héa
(XLM-RoBERTa) | | ¢~ Bdmdhéa «— 7 eer
soter : (G50)) — Bmins
—_ 000! « — () veepsesk
DoLiMtaora R }-j{ - — (7 oiliéu chua thiy
— N
. e Co s0 dir i lig
D ligu chua thay R ligu ;mor Tapdiliu
(a) Ma héa van ban dau vao thanh cac vector nhing (b) Gom cum vén ban dau vao béng cach truy van (c) Ca sd di ligu vector cho cdc vector nhiing dc trung

0 s¢ dir ligu vector véi K-Hang xém gén nhat mo
Hinh 2. Kién trac suy luan cua FAID
3.2. Mé hinh dé xuit

‘ Van ban tiéng Viét tho ‘
D6 an, luan van, khoa luan tét nghiép

‘ VietnameseThesisSegmenter D@ xudt thi nghiém

underthesea + 14 quy tac hau x ly hoc thuat

PhoBERT Tokenizer

vinai/phobert-base-v2 — input_ids, attention_mask

PhoBERT Encoder
Mean pooling — embedding 768 chiéu

Thay XLM-RoBERTa

Multi-level Contrastive Loss (Eq.7-8) + MLP Classifier

Hoc déi lap da tang + Phan loai da nhiém
K& thira tif FAID (Ta et al., 2026)

Ngudi viét Al tao sinh Két hgp nguai-Al ‘
Human (nhan 0) LLM-generated (nhan 1) L Human-LLM (nhan 2)
B 96ng gop géc clia bai bao @ Thay thé tir FAID géc 8 «é thira nguyeén tir FAID

Hinh 3. So d6 hoat dong ciia FAID-VN
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Bai bao dé& xuat khung hé théng
FAID-VN duoc thira ké tir khung FAID
(Ta va cong su, 2026) trong do gilt nguyén
toan bo kién trac cua FAID trong ca hai
pha huin luyén va suy dién. Dé thuc
nghiém chiing t6i thuc hién:

e Trich xuét tap dit liéu song ngir
FAIDSet sang b dit liéu thuan Tiéng Viét.

e Thay thé mé hinh da ngén ngir
XLM-RoBERTa bang mé hinh don ngi
PhoBERT (PhoBERT-base-v2)

eDé xuét 14 quy tic cho bd phéan
doan tr hau xtr Iy chuyén biét cho van ban
hoc thuat.

So dd hoat dong cua khung hoat
dong FAID-VN dugc biéu dién ¢ hinh 3.

PhoBERT-base-v2*  (Nguyen va
Nguyen, 2020) dugc tién huén luyén trén
140 GB van ban Tiéng Viét v6i luong
tr vung 64.000 token ma hoa cap byte.
PhoBERT d ching minh c6 két qua vuot

trdi trong cac tac vu xur Iy ngdn ngit ty nhién
trén Tiéng Viét (Nguyen va Nguyen, 2020).

PhoBERT dugc tién huin luyén trén
van ban di phan doan tir nén dau vao ciing
nén duoc phan doan dé nhét quan. Tuy nhién,
gia thuyét nay can duoc kiém ching bang
thuc nghiém, boi bd phan doan tong quét
(underthesea) c¢6 thé phan doan sai chinh
nhitng thuat ngr k¥ thuat nhu: GPT4o,
finetune, XLMRoBERTa, von 14 tin hiéu phéan
bi¢t quan trong cho bai toan phat hién van
ban AL Do d6 chung t6i dat hai cau hoi:

(i) Phan doan tir tong quat co thyc
sy cai thién hiéu nang khong;

(i) Néu bd sung quy tic chuyén
biét ¢ khic phuc duoc cac 16i phan doan
do khong.

Tir nhitng nhan dinh trén, bai bao dé
xudt 14 quy tic hau xur 1y cac thuat ngit
thuong hay xuit hién trong luan vin, do
an tiéng Viét dugc dé cap trong bang sau:

Bang 1.Danh sach cac quy tic xtr Iy hau phan doan tir

Nhom Quy tic Vi du
A.Thudt ngir Rl |Giit nguyén cum tiéng Anh c déu “-” fine-tune: gilt nguyén
Ky hiéu phan trim | R2  |Béo vé va chuan hoa s kém ky hiéu % 94.42 % > 94.42%
Tén mo hinh Al R3  |Bao vé tén kién tric va mo hinh ngon ngir PhoBERT, GPT-40
Tén nguoi Viet R4 |Ghép 4m tiét ho tén Viét bang gach dudi I\Il\%;lz;gn\_/sfr;fA:
URL R5 | Béo v¢€ dia chi web http/; https://www http://hou.edu.vn

Chudi phién ban R6  |Bao vé dinh danh phién ban phin mém

v2,2.7.0+cul28

Do do danh gia R7

Béo v¢ ky hi¢u chi s6 hi¢u nang

F1-macro, MCC

Tén thuat toan RS

Bio vé tén thudt toan ghép gach ndi

Fuzzy-kNN, AdamW

Ky hi¢u toan hoc R9

Bio vé bién s6 va cong thire (dang tex)

L mcl, Eq.(8), o(i,))

Tir viét tat to chic| R10  |Bao vé chudi chit in hoa 2+ ky tur IEEE, ACM

Trich dan tai lidu | RI1 |Bdo vé ct phép trich dan APA/ACL Wang va cong su (2024d)
DOI / arXiv R12 |Béo vé ma dinh danh tai liéu arXiv:2505.14271v3
Tén dataset R13  |Bao v¢ tén tap dir licu chuén FAIDSet

Puong dan file R14 |Bao vé tén file va duong dan module config_exp5.json

3 https://github.com/VinAIResearch/PhoBERT



IV. Két qua thuc nghiém

4.1. Dit liéu thuwe nghiém

Chung t6i st dung tap dir li¢u da
ngon ngtr FAIDSet (Ta va cong su, 2026)
gdém 83.350 mau vin ban hoc thuét bang
tiéng Anh va tiéng Viét trén hai mién do an
sinh vién va tom tit bai bao khoa hoc. Tap
con miu vin ban tiéng Viét dugc loc ra tir
FAISet béng cac nhan dang déu thanh diéu
va cac tir ddc trung tiéng Viét. Nhin cia
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mau dit liéu dugc gan tuwong Ung tir thu
muc ngudn theo quy tic:

e Human - text: nhan 0

e gpt-text, gemini-text, deepseek-
text: nhan 1

e human -- gpt - text: nhan 2.

Tap con tiéng Viét thu dwoc gdm
46,790 sau khi da boc tach ttr FAIDSet. Ta
nhan thdy dir liéu bi mit cin bang & cac
nhan AI chiém ~20%, Nguoi chiém ~ 28%
va~52% ti 1& cao la nhan két hop nguoi - AL

Bang 2. Théng ké tap dit liéu FAIDSET-VN

Tapdirligu | Ngwoi(0) | AI(1) | Kéthop(2) | Tong
Huén luyén 9,152 6,589 17,202 32,943
Kiém dinh 2,003 1,320 3,616 6,939
Kiém tra 1,971 1,329 3,608 6,908

Tong 13,126 9,238 24,426 46,790

4.2. Thiét ké thwe nghi¢m

Pé tim hiéu tac dong cua timg thanh
phs‘?ln nhu so sanh tac dong vé viée thay
d6i XLM-RoBERTa bang PhoBERT, anh
hudng cia phan doan tir so voi khong st

dung phan doan tir va viéc dé xuit 14 quy
tic phan doan tir trén tap dir liéu tiéng
Viét, chang t6i thiét ké cac kich ban danh
gia duoc ky hiéu EXP-0 dén EXP-5 voi
EXP-0 1a kich ban tai tao cua FAID géc.

Béng 3. Céc kich ban thir nghiém

Th.l{c Encoder Phan doan tir Dir llq:uAhuan Muc dich
nghiém ) luyén )
EXP-0 | XLM-RoBERTa Khong EN + VN |Baseline FAID goc
EXP-1 | XLM-RoBERTa Khong VN Baseline tiéng Viét
EXP-2 | XLM-RoBERTa | underthesea VN Tac dong phan doan tr (XLM-R)
EXP-3 PhoBERT underthesea VN Tac dong phan doan tir (PhoBERT)
EXP-4 PhoBERT Khong VN So sanh encoder thuan tiy
EXP-5 PhoBERT +14 quy tic VN Déng gop dé xuit

Cac kich ban duoc tai tao trén GPU
RTX 5060Ti 16GB nén mot sé tham s
diéu chinh lai cho pht hop véi cdu hinh

V-RAM. Céc tham sb duoc cdu hinh cua

thyc nghiém liét ké ¢ bang sau.

Béng 4. Bang tham sb hudn luyén thyc nghiém

Tham sb FAID-goc FAID-VN
top-K (Fuzzy kNN) 50 50
Temperature 0.07 0.07
Batch size 64 8
Ir 2x107 2x10°°
Weight decay 10+ 10
Epochs 50 50
Warmup steps 2.000 2.000
GPU A100 40GB RTX 5060 Ti 16GB
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4.3. Dj do va danh gia

Trong bai toan gdc ngoai cac do do
dugc stt dung nhu Accuracy, Macro F1,
WeightF1 va hé 56 tuong quan Matthews
(Matthews  Correlation  Coefficient-
MCC), dé phu hop vé6i dic trung cua bai
toan phat hién van ban sinh bdi Al bai bao
s& thuc hién théng ké trén 2 thang do bd
sung gom:

Ti 1& két luin sai-FAR (False
Accusation Rate): 13 ti 1é miu vin ban
ngudi viét nhung bi phan loai thanh Al tao
sinh hodc két hop nguoi - Al

FPy_, +FPy_,,

FAR =
m 4)

V6i va 1a s6 lugt mau nguoi viét bi
nham sang nhan 1 va nhan 2, N ,la tong sb
mau ngudi viét trong tap kiém tra.

Ti 1€ b6 sot AI-MAR(Missed Al
Rate - MAR): 14 ti 1é mau Al tao sinh

nhung bi hé thong phan loai nham thanh
van ban ngudi viét
_ FPig+FPy

MAR
Ny + N,

)

e FP;_,, 13 tong s6 mau Al tao sinh
bi phan loai nham thanh nhan 0, N, 1a tong
s6 mau Al trong tap kiém tra.

e FP,_, la tong s6 mau NguoitAl
tao sinh bi phan loai nham thanh nhan 0,
N, la tong s6 mau Ngudi+Al trong tip
kiém tra.

V. Két qua va thao luin

5.1. Két qud tong hop

Sau khi thuc hién 06 kich ban theo
hudng dé xudt trén, kich ban EXP-0 duoc
sir dung 1am baseline dé so sanh, két qua
thu dugc trong cac kich ban véi XLM-
RoBERTa va PhoBERT nhu sau:

Béng 5. Tong hop két qua thuc nghiém

EXP | Encoder Pha‘t‘if‘”-‘“ Accuracy M;i"’ Wellffi‘ted MCC | FAR | MAR
EXP-0 | XLM-R | Khong | 96.40% | 9627% | 96.38% | 93.96% | 8.76% | 1.08%
EXP-1 | XLM-R | Khong | 95.76% | 9599% | 95.73% | 93.03% | 9.44% | 1.60%
EXP-2 | XLM-R | underthesea | 95.37% | 95.55% | 95.33% | 92.40% | 10.55% | 1.54%
EXP-3 | PhoBERT | underthesea | 95.32% | 95.53% | 95.29% | 92.33% | 9.89% | 1.82%
EXP-4 | PhoBERT | Khong | 95.51% | 95.77% | 95.49% | 92.63% | 8.73% | 2.19%
EXP-5 | PhoBERT | 14 quytic | 95.64% | 95.87% | 95.62% | 92.84% | 8.73% | 2.01%

Ghi chu: EXP-Experiment: thuc nghiém;Encoder: B md hoa, Accuracy: Bo chinh xac;, Macro F1: D¢ do F1
trung binh da 16p; Weighted F1: D¢ do F1 theo ti trong mau

ACC 6n dinh gita cac kich ban
Tiéng Viét (FAID+XLM-RoBERTa).
FAR thip nhét (8,73%) ¢ EXP-4, EXP-
5 (PhoBERT), nhung da seed khong xac
nhan y nghia thong ké Bang 5 chua du co
so xép hang.

Underthesea giam hi¢u nang hai
bo ma hoa, trai ky vong; 4 quy tic dé
Xuét cting khéng khac bi¢t so voi khong
phan doan. Gia tri chién luoc 1a duy tri

6n dinh, tranh suy giam do phéan doan
tong quat, khong phai cai thién do
chinh xac.

5.2. So sanh cdc chién lwoc kich bén

Dé danh gia hiéu qua hoat dong giita
PhoBERT va XLM-RoBERTa ¢ ca hai
kich ban c6 su dung phan doan tir va khong
su dung phan doan tr voi underthesea &

bang sau:
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Béng 6. So sanh gitra PhoBERT va XLM-RoBERTa

So sanh AAccuracy | AMacro F1 AFAR AMAR
EXP-4 - EXP-1 (khong phan doan) -0.0025 -0.0022 -0.0071 | +0.0059
EXP-3 - EXP-2 (c6 phan doan) -0.0005 -0.0002 -0.0066 | +0.0028

Theo bang két qua trén PhoBERT
luén cho két qua véi chi s6 FAR nho hon
XLM-RoBERTa véi chi phi danh d6i lam
taing MAR qua d6 cho thiy néu chung ta

quan tim nhiéu hon dén két luan oan sai thi
PhoBERT chiém uu thé trong truong hop
néu quan tim dén viéc bo st phan loai thi
XLM-RoBERT la lya chon phu hop.

Bang 7. Thong ké két qua theo 16p nhin

EXP | Lép

Precision

Recall

F1

Nguoi/Al/

EXP-1| Lt o

0.9576/0.9800 / 0.9493

0.9056/0.9970 /0.9715

0.9309/0.9884 / 0.9603

Nguoi/Al/

EXP-2 Két hop

0.9587/0.9707 / 0.9449

0.8945/0.9970 /0.9701

0.9255/0.9837/0.9573

Nguoi/Al/

EXP3| "L hop

0.9518/0.9693 / 0.9480

0.9011/0.9985/0.9651

0.9257/0.9837/0.9565

Nguoi/Al/

EXP4| Lt hop

0.9434/0.9793 /0.9523

0.9127/0.9962 / 0.9631

0.9278 /0.9877/0.9577

Nguoi /Al/

EXPS | L é hop

0.9478 /0.9757/ 0.9537

0.9127/0.9985 / 0.9648

0.9300/0.9870/0.9592

Dé c¢6 két qua phén tich rd hon, thuc nghiém ciing di 14p ra bang ma tran nhdm 1an qua

ting kich ban. Cac ma tran twong tmg véi tig kich ban duoc biéu dién dudi day.

Két hgp

Nhan that

Nguoi

EXP-1

’ 2 - 3 o

Két hgp

Al Két hogp Ngudi

EXP-2

Al Két hop

Nhan dy doan

EXP-3

Hinh 4. Ma tran nham 1an trong qua 5 kich ban
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Phan tich F1 theo tung nhan cho
thdy 16p Nguoi c6 Precision/Recall thap
nhét trong moi kich ban (89,5-91,3%),
trong khi 16p Al dat Recall trén 99,6%,
cho thay van ban Al thuan tiy dugc phan
biét manh; nhan két hop Nguoi-Al van
la bai toan kho, 1a thach thirc cho nghién
clru sau.

So sanh gilta cac kich ban, EXP-
4 va EXP-5 c¢6 ti 16 nham sang nhan két
hop thap nhat (8,7% va 8,5%), nhit quan
FAR thip nhit; EXP-2 (underthesea,
XLM-R) cao nhét (10,1%), phan anh tac
dong tiéu cuc ciia phan doan tir tong quat
1én nhan dién vin ban ngudi. Mau 16i goi
¥ mo hinh c6 xu huéng dién giai doan
van phong cach khong dong nhit (dic
diém thudng gip trong luan vin sinh vién
téng hop tir nhidu ngudn) nhu déu hiéu

két hop ngudi-Al, du toan bd vin ban do
ngudi viét.

5.3. Kiém dinh thong ké da seed
gita EXP-4 va EXP-5

Két qua kiém dinh & bang 8 bd sung
voi 5 seed {7, 42, 1337, 2024, 20260625},
thiét ké bét cap gitta EXP-4 va EXP-5 dé
loai nhiéu khai tao, cho két qua: khong do
do nao dat ¥ nghia thong ké (p<0,05), thip
nhét & FAR (p=0,518); kich thudc hiéu tmg
d z dao dong 0,04-0,32 (khong déng ké dén
nho theo Cohen). Trén bbn do do téng thé,
EXP-4 vuot EXP-5 & 3/5 seed, EXP-5 nhinh
hon 2/5 seed con lai, cho thdy thir hang
Bang 5 khong 6n dinh. McNemar theo ting
seed hoi tu (p=0,219-0,903), khong seed nao
khac biét c6 ¥ nghia, khang dinh chénh léch
ban d4u do nhidu khéi tao, khong phai hiéu
qua thuc ciia 14 quy tic phan doan..

Béang 8. So sanh EXP-4 va EXP-5 trén 5 seed

——

Pj do EXP-4 EXP-5 A KIC 92 focia | alue| dz
Accuracy 95.61+£0.14 | 95654033 | 0.03 | [0.23;029] | 0729 | 0.17
Macro F1 95.89+0.14 | 95904034 | 0.01 | [-0.26;0.28] | 0.935 | 0.04
Weighted F1 9559+0.15 | 95634034 | 003 | [0.23;029] | 0731 | 0.17
MCC 92794023 | 92854054 | 0.06 | [-0.37;048] | 0.736 | 0.16
FAR 930+137 | 9.03+1.09 | -027 | [-135080] | 0.518 | -032
MAR 1994047 | 193+020 | -0.06 | [-0.50;0.38] | 0.739 | -0.16

Tir céc két qua trén, chung t6i rit ra
hai hé qua cho dong gop cua nghién ciu
nhu sau:

e Thir nhit, khong c¢6 co so dé khang
dinh EXP-5 vuot trdi EXP-4; hai cau hinh
cho hi¢u nang tuong duong trén toan bo
séu do do dugc xem xét.

o Thur hai, gia tri thuc cta 14 quy
tic phan doan dé xuat khong cai thién
hiéu nang so véi viéc khong st dung
phan doan tu ma nam & viéc duy tri hiéu

ning bang ngudng trong khi tranh duoc

muc suy giam quan sat. Nguong FAT
thap trong Bang 5 1a dic trung gin voi
PhoBERT khong phan doan chur khong
do két qua cua 14 quy tic phan doan tir
tao ra.

VI. Két luan va kién nghi

Bai bao trinh bay FAID-VN, h¢
thdng phat hién vin ban Al trong do
an, khoa luan Tiéng Viét thich nghi tur
FAID. Qua sau thuc nghiém, ba phat
hién chinh: (1) underthesea lam gidm
hi¢u nang trén c4d hai bo ma hoa; (2)



chién luoc dé xuit khong suy giam hiéu
nang EXP-5 dat Accuracy/Macro F1 cao
nhit (95,64%/95,87%) va FAR thip nhit
(8,73%), song 14 quy tic chwa thé hién rd
vai tro; (3) PhoBERT khong vuot XLM-
RoBERTa nhu ky vong, di FAR thép
hon. EXP-5 duoc khuyén nghi lam cau
hinh mac dinh, phu hop khi chi phi bude
t01 oan nghiém trong hon bo sot.

Han ché: 16i nham ngudi thanh két
hop nguoi-Al & moi kich ban cho thiy
giéi han bai toan ba 16p; phan doan d&
xudt méi xtr Iy miu hinh tir dién, chua
bao quat bién thé ngén ngir hoc thuat phi
cu tric.
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Al - GENERATED TEXT DETECTION IN A VIETNAMESE
THESIS: EXPERIMENTS ON PHOBERT AND XLM-
ROBERTA WITH WORD SEGMENTATION STRATEGY

Thanh Huy Nguyen', Tran Duy Hung',
Nguyen Thanh Tung', Tran Tien Dung'

Abstract: Large Language Models (LLMs) such as ChatGPT, Gemini, DeepSeck, and
Claude Al have transformed the way students approach learning and research. There is an
increasing trend of using unverified generative text in academic projects and theses-contexts
where academic integrity and transparency are paramount. In this study, we empirically
evaluate the FAID-VN framework-derived from the original FAID system-which is designed
to detect Vietnamese generative text within the domain of student projects and graduation
theses. We conducted experiments using the PhoBERT model as a replacement for the
multilingual XLM-RoBERTa model. Additionally, we proposed 14 academic rules-based on
conventions common in student projects and theses-to preprocess Vietnamese text with the
aim of enhancing PhoBERT s performance. We extracted 46,790 Vietnamese samples from the
FAIDSet dataset for our experiments. The results indicate that PhoBERT did not outperform
XLM-RoBERTu in terms of Accuracy or Macro F1; the best configuration for these metrics
remained XLM-RoBERTa without word segmentation (EXP 1: 95.76% /95.99%). The impact
of the 14 rules was most evident in reducing the False Acceptance Rate (FAR) to its lowest
level (8.73%) while maintaining comparable Accuracy and Macro F1 scores-a result well-
suited to a context that prioritizes minimizing the rvisk of false accusations.

Keywords: large language models, multi-level contrastive learning, PhoBERT, text generation,

word segmentation
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