TNU Journal of Science and Technology 230(07): 198 - 207

COMPARING QUESTION SIMILARITY IN FORUMS

Vo Tran Tien, Luong Tran Ngoc Khiet Nguyen Phuong Nam, Huynh Thi Tuong Vi,
Nguyen Huynh Phuc Khang, Phan Thi Nam Anh, Luong Tran Hy Hien
Ho Chi Minh University of Education

ARTICLE INFO ABSTRACT

Received: 09/4/2025 This study aims to develop a system for comparing the similarity of
questions on online forums using the PhoBERT model combined with

Revised: 26/6/2025  natural language processing techniques. The goal is to improve the
Published: 28/6/2025 recognition of similar questions, thereby automatically suggesting
appropriate and timely responses. The research methodology includes

KEYWORDS collecting data from forums, student confessions, and fan pages,
followed by data preprocessing steps such as duplicate removal, text

PhoBERT normalization, and tokenization. The model was trained on a
Similar question comprehensive Vietnamese dataset of 31,201 question pairs. The

PhoBERT model was then trained and applied to the collected dataset
to classify similar questions. The results show that the system achieved
Forum high accuracy, with a prediction success rate of 82.98%, outperforming
Text extraction traditional methods like TF-IDF. For practical application, the system
also integrated FAISS to enable efficient, real-time similarity search.
The system is not only effective in comparing questions but can also be
applied to online Q&A platforms or customer support, opening up
opportunities for applications in various fields.

Natural language processing

SO SANH PQ TUONG PONG CAU HOI TRONG DIEN PAN

Vo Tl:?ln Tién, Lwong Tran Ngoc Khiét', Nguyén Phwong Nam, Huynh Thi Twong Vi,
Nguyén Huynh Phic Khang, Phan Thi Nam Anh, Lwong Tran Hy Hién
Truong Pai hoc Su pham Thanh pho Ho Chi Minh
THONG TIN BAI BAO TOM TAT
Ngay nhdn bai:  09/4/2025 Nghién ctru nay nh§m~xéy dung hé¢ théng so sanh do tuong dong gitra
. cac cau hai trén cac dién dan truc tuyen, sir dung mo hinh PhoBERT ket
Ngay hoan thign:  26/6/2025 hop véi cac phuong phap xtr 1y ngdn ngit tw nhién. Muc dich la cai
Ngay ding: 28/6/2025 thién kha nang nhan dién cau hoi tuong dong, tir d6 tu dong dé xuat cau
tra loi thich hop va nhanh chong. Phuong phap nghién ctru bao gom thu

TU KHOA thap dir liéu tur cac dién dan, confession cua sinh vién va fanpage, xu ly

dir liéu bang cac bude nhu loai bo trung lap, chuan héa van ban va tach
PhoBERT tir (tokenization). M6 hinh dwoc huan luyén trén bo dir liéu tiéng Viét
Cau hoi twong dong gom 31.201 cip cdu hoi. Sau d6, md hinh PhoBERT dugc 4p dung dé

phan loai cdc cau hoi twong ddng. Két qua cho thay hé thng dat do

Ph hap xt 1y ngd it p Z
ong phap Xu ly ngon ngw ty chinh xac 82,98%, vuot troi hon so v&i phuong phap truyén thong nhu

hié h . .
! .Len . TF-IDF. Bé tng dung trong thuc té, hé thdng con tich hop thu vién
Dien dan’ FAISS nham cho phép tim kiém twong dong hiéu qua va nhanh chéng.
Trich xuat van ban Hé thng khong chi higu qua trong viéc so sanh cu hoi ma con co thé

ap dung trong cac nén tang hoi dap truc tuyén hodc hd trg khach hang,
ma ra co hoi tng dung trong nhiéu linh vuc khéc.

DOI: https://doi.org/10.34238/tnu-jst.12516

" Corresponding author. Email: khietltn@ hcmue.edu.vn

http://jst.tnu.edu.vn 198 Email: jst@tnu.edu.vn


https://doi.org/10.34238/tnu-jst.4348

TNU Journal of Science and Technology 230(07): 198 - 207

1. Gigi thigu

Internet hién nay cung c4p ngudn tai liéu v6 cing phong phu cho hoc tap va nghién cau, tuy
nhién sy khong 16 ciia thong tin ¢ thé gay khé khan trong viéc phan biét thong tin chinh xac va
sai léch. Cac cong cu tim kiém doi khi khong thé hiéu ding ngir canh, dan dén két qua khong
chinh xac. Vi vay, viéc dat cau hoi trén cac dién dan dic biét 1a cac dién dan chuyén nganh tré
thanh mot phuong thirc phd bién, gitp ngudi ding nhan dwoc ciu tra 161 chinh xéc tir cong dong
¢6 chuyén mon.

Céc ciu hoi duoc dit ra trén cac dién dan c6 thé duoc didn dat khac nhau nhung lai huéng dén
cing mot ndi dung tra 1o, vi thé bai bao trinh bay nghién ctru vé xay dung hé thong so sanh do
tuong dong cua hai cau hoi. Hé thong duge dé xuat nham muc dich t6i wu hoa trai nghiém ngudi
dung bang cach phan tich va nhan dién cau hoi tuong dong, tir d6 tu dong dé xuat cau tra loi phu
hop tir kho dit lidu co san thay vi mét nhiéu thoi gian cho nguoi khac tra 161,

Céc bo khung suon c6 san (framework) truy van sang tao nhu mé hinh truy van hai buéc
(SQuID), sir dung cac k¥ thuat nhung tién tién dé xép hang cac cau hoi twong dong [1]. Nhiing
phuong phap nhu vay, st dung cac mé hinh twong tu BERT, tinh chinh thém qua trinh phan tich
cac cau hoi va tan dung su twong dong ngit nghia dé dat duoc su chinh x4c hon. Cac mé hinh nay
ban dau chon cac cau hoi twong tu top-k va sau d6 danh gia thém chung dé xac dinh cau tra 1oi
phu hop nhat, t6i vu hoa quy trinh hoi - dap.

Mot phuong phap két hop giita BERT va céc kién tric Siamese di nang cao thém cac tac vu
xac dinh su tuong dong van ban. Chung t6i dé xuat két hop BERT Fine-tuned va mé hinh Bi-
LSTM Siamese dé phan tich do twong dong van ban tir bo dir liéu cap cau hoi Quora. M6 hinh
trich xuét dic trung cdu hoi, sau d6 sir dung Bi-LSTM dé du doan d6 twong dong vin ban.
Phuong phap nay dat do chinh xac 91%, vuot troi hon so véi cac phuong phap hién co6 trong vi¢c
phat hién do tuong dong vin ban [2]. Tuong ty, md hinh Sentence-BERT (SBERT) da chiing
minh hiéu qua vuot troi khi sir dung kién tric Siamese dé tao ra cac vector biéu dién cau co y
nghia ngit nghia, cho phép so sanh twong dong hiéu qua bing khoang cach cosine [3].

Str dung céc ky thuat hoc mdy dugc Hasmawati va Romadhony ( dé xuat dé cai thién viéc
nhan dién cac cau hoi trong dong, nang cao hiéu qua bang cach nhan dién cac cau hoi da dugc
gui trude d6 va hudng nguoi dung dén nhimg cau tra loi da co. Két qua thir nghiém cho thdy mo
hinh sir dung dic trung twong dong cosine trong thuat toan Support Vector Machine (SVM)
mang lai hiéu suét téi uu [4]. Tuy nhién, khi sir dung dic trung POS Tag hoic két hgp POS Tag
V6i tuong ddng cosine, md hinh gap phai van dé qua khop, khién do chinh xac giam. Dé nang cao
hiéu suit trong cac nghién ctru sau, tac gia dé xuat thir nghiém cac phwong phép trich xuit dic
trung khac nhu TF-IDF va danh gia cdc dac trung ngir nghia. Pong thoi, can cai thién bo dir ligu
bang cach mé rong s6 luong va su da dang cua tir ngir su dung. Cac nghién cuu tong quan gan
day cling chi ra rang Viéc lya chon phuong phap trich xuét dic trung phu hop 1a yéu t6 then chét
guyét dinh hiéu suat ctia cic md hinh hoc méy truyén thng trong bai toan so sanh van ban. Qua
trinh nay nhan manh tam quan trong cua viéc lya chon ky thuat tién xu 1y va trich xuit dic trung
phu hop, mot linh vuce da duoc phén tich va so sanh trong nhiéu nghién ciru tong quan [5].

Mo hinh hun luyén Long Short-Term Memory (LSTM) da cho két qua dang chii y trong viéc
phat hién sy tuong dong trong cac cau hoi bai tap, nho kha nang ghi nh¢ cac phu thude dai han va
nhan dién cac mau, su twong dong va cac yéu té tinh té trong dit lidu van ban [6]. Két qua thi
nghiém cho thiy LSTM khéng chi phat hién sy trong dong rd rang ma con nhan dién nhing sy
tuong dong tinh té, quan trong trong cac linh vic nhu phat hién dao van va phan tich ngit nghia.
Mo hinh nay ciing ching té kha ning mé rong va thich tng tdt, hia hen wng dung trong cac linh
vuc khac nhu phan tich cam xtc va tao van ban du doan.

Zhou va céc cong su [7] dé xuit mo hinh KEBERT-GCN dé cai thién d6 tuong dong ngir
nghia va mé hinh CPT-TK dé danh gia do twong dong ct phap cua vin ban ngan. Két hop ca hai
mo hinh, tac gia tao ra mot mé hinh danh gia d6 twong ddng vin ban ngan hiéu qua hon, dat hiéu
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suit tot hon cac phuong phap hién tai. Nghién ciru ciing chi ra mot sb huong phat trién trong
tuong lai nhu cai thién ma tran twong dong tir vung va thir nghiém véi cac bién thé cua BERT.

ba c6 khong it cac cong trinh nghién ctru ve viéc ap dung cac mo hinh dé so sanh cau hoi
tuong dong nhung phan Ién dat hidu qua cao véi ngon ngir 1a tiéng Anh. D4i voi tiéng Vieét, cac
thach thirc vé sy da dang trong biéu dat va thiéu hut bo dir liéu c6 gan nhan van 1a mot rao can
I6n. Bé giai quyét khoang trong nay, cac md hinh chuyén biét nhu PhoBERT da duoc tao ra [8].
Dua trén nén tang d6, cac cong trinh trong nudc da bat dau ghi nhan nhiing thanh cong dang ké.
Céc hudng tiép can tiéu biéu bao gom viéc két hop Sentence-BERT va PhoBERT dé nhan dién
cau dién giai twong dwong [9], hay tich hop thém cac ngudn tri thirc ngir nghia nhu WordNet dé
tang cuong do chinh xac [10]. Ké thira cac hudng tiép can d6 va nhan thay su can thiét cua viéc
tich hop cac co so tri thirc ngoai [11], bai bao nay trinh bay mot hé thdng toan dién, khong chi ap
dung PhoBERT dé trich xuat ngir nghia ma con tich hop thu vién FAISS dé téi wu hoa viéc tim
kiém va truy xudt cau tra 10i tir kho dit liéu lon [12].

Mot hudng tiép can dot pha khac trong viéc tao ra cac biéu dién cau chét luong cao 1a sir dung
phuong phap hoc d6i nghich (contrastive learning). Thay vi chi dwa vao cac cip cau dugc gan
nhan, phuong phap ndy tu tao ra cac cép cau "duong tinh" (positive pairs) bang cach ap dung cac
ky thuat nhiéu nhe (vi du: dropout) trén cung mot cau dau vao. M6 hinh sau d6 duoc huan luyén
dé kéo cac biéu dién cua cip duong tinh lai gin nhau va day cac biéu dién cua cac cdu khac (cap
am tinh) ra xa trong khong gian vector. Cong trinh tiéu biéu cho huéng di nay la SimCSE, da
chung mlnh rang phuong phap don gian nay co thé tao ra cac vector biéu dién cau vuot troi, dat
hiéu suat hang dau trén nhiéu tac vu so sanh do tuong ddng ngir nghia ma khong can dir liéu gan
nhan phuc tap [13].

Muc tiép theo cua bai bao s& dé xuat phuong phap nghién cttu bao gom ké hoach trién khai,
thu thap, xu ly dir liu va xay dung hé thdng. Muc 3 trinh bay két qua hé thong va cudi cung 1a
két luan vé hiéu suat, tng dung va huéng phat trién.

2. Phwong phap nghién ciu
2.1. Ké hogch trién khai
2.1.1. Dinh nghia b¢ dir liéu

Bo dit lidu dugc xay dung bao gém céac cip cdu hoi co hinh thic biéu dat gan gidng nhau,
nhung c6 thé tuong dong hoidc khong tuong dong vé mit y nghia. Mdi cap cau hoi dugce gan nhin
nhi phan theo tiéu chi sau:

e Nhin 1: Hai cau hoi c6 ¥ nghia trong dwong, thé hién cung mot muc dich hoic ndi dung,
chi khéac nhau vé cach dién dat.

e Nhin 0: Hai cdu hoi khac nhau vé& muc dich, ndi dung hoic ngit nghia, mic du c6 thé co
mot sb tir ngir hoic cau triic ngdn ngit tuong tu.

2.1.2. Ké hogch

Dit lidu duoc thu thap tir nhidu ngudn khac nhau nhim dam bao tinh da dang vé cach dién dat
va chu dé, bao gom:

e Céc dién dan truc tuyén, fanpage, confession lién quan dén sinh vién, s6 tay sinh vién, v.v.

e Cac cau hoi dugc tao mai bang cach bién doi thi cong cac cau hoi ¢ san nhu thay doi trat
ty tir, thay tir dong nghia, rt gon céu, v.v.

e Mot phan dit liéu dwoc chon loc tir tap Quora Question Pairs trén Kaggle.

e Sau khi thu thap, di liéu duoc xur 1y tha cong dé dam bao chit lugng, cu thé gom:

- Dich cac cap cau hoi tir tiéng Anh sang tiéng Viét (4p dung déi voi dit ligu tir Quora) dé
dam bao sy nhat quan trong toan bo tap dir lidu.

- Loai bo phan 16n cac cap cau hoi tring lap hoan toan hoic gan giéng nhau vé mit hinh
thirc, chi giit lai mot s6 it dé phuc va muc dich kiém tra va danh gia 6 nhay cua hé théng.
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2.2. Thu thdp, xi 1y die liéu va xdy dung hé théng
2.2.1. Thu thdp va xir Iy dit liéu

Ngudn gdc bo dix liéu:

e Nguédn dir liéu thu thap thu cong: Nhém nghién cau thu thap cac cau hoi tir fanpage
Facebook chinh thiic ctia céc trudong dai hoc tai Viét Nam, noi sinh vién thuong ding thic mac vé
tuyén sinh, dao tao, hoc phi, hoc bong, lich hoc,... Ngoai ra, mot phan cau hoi dugc trich tir s6 tay
sinh vién va dugc dién dat lai théng qua cac thao tac thu cong nhu thay dbi tir ngit, ciu trac ciu,
rt gon hoic ma rong ndi dung. Tat ca dir lidu déu duoc thu thap va xir 1y thii cdng nham tao ra
céc cap cau hoi co hinh thirc khac nhau phuc vy myc tiéu phéan loai mirc d twong dong.

e Ngudn dit liéu tir tdp “Quora Question Pairs” trén Kaggle: Tap dit liéu gdm hon 400.000
cap cau hoi ¢6 nhan phan biét cau hoi triung 1ap hodc khong. Nhom nghién ctru chon loc, dich
sang tiéng Viét va tich hgp mot phan vao b dir liéu chinh nham ting tinh da dang va kha ning
tong quat cua dit liéu.

Quy mé va dic diém: Bo dit lidu sau khi xtr Iy va téng hop bao gdm 31.201 cip cau hoi, gom:

e 12.189 ciip nhan 1: Hai ciu hoi c6 y nghia twong dong

e 19.012 ciip nhan 0: Hai ciu hoi khac nhau vé mat ¥ nghia, du c6 thé gidng vé tir ngir

Mbi dong dir lidu dai dién cho mot cap cau hoi, duge luu trir dudi dinh dang .csv, bao
gdm cac truong:

e id: M3 dinh danh cua cap cau hoi
qidl1, qid2: Ma dinh danh cia ting cau trong cap
questionl, question2: Vin ban goc cua hai cau hoi
is_duplicate: Nhin nhi phan xac dinh mirc d6 twong dong vé ¥ nghia (1: gidng, 0: khac)
answer: Cau tra 10i di kém cho cac cip mang nhan 1, do nhom nghién ctu tryc tiép bién soan.

Quy trinh thu thap va xt 1y dit liéu:

e Budc 1: Truy cap cac fanpage Facebook danh cho sinh vién ctia mot s6 truong dai hoc trén
ca nudc, chon loc cac bai dang va binh luén c6 dang cau hoi.

e Buwdc 2: Luu trit thu cong cac cau hoi.

e Budc 3: Chon loc va dich cac cip cau hoi tir tap Quora Question Pairs sang tiéng Viét dé
dam bao dong nhat vé ngon ngir.

e Budc 4 : Tién xir Iy dit liéu

e Budc 5: Két hop va xay dung céac cip ciu hoi co tiém ning twong ddng hoic khac biét vé y
nghia, chuan bi cho qua trinh gan nhan.

Quy trinh gan nhan: Viéc gan nhan duoc thyc hién thi cong bai nhom nghién ciu. Mdi cap
cau hoi dugc danh gia dua trén ti€u chi sau:

e Géan nhan 1 néu hai cau héi c6 cung ndi dung va muc dich, chi khac nhau vé cach dién dat.

e Gan nhin 0 néu hai cau hoi c6 ¥ nghia hoic muc tiéu khac nhau, ké ca khi cu trac ngdn
ngtt twong tu.

Ngoai ra, d6i véi cac cip mang nhan 1, nhom nghién ctru con xay dung mét cau tra loi mau
tuong @ng, nham phuc vu cho cac huéng nghién ctrtu mé rong lién quan dén hé thong hoi — dap
(Question Answering).

2.2.2. Céc kién triic mé hinh

Nghién ctru ap dung két hop cac m6 hinh hoc sau (deep learning) va cac phuong phap xu ly
ngoén ngit tu nhién (NLP) dé giai quyét bai toan so sanh do tuong dong gitra cac cau hoi trong
dién dan. Kién trac mo hinh hoan chinh dwoc xay dyng véi ba thanh phan chinh:

e NLP (Natural Language Processing): Giai doan nay dong vai trd nén tang nhim chuin
hoa va xu ly dir liéu dau vao trude khi dua vao mé hinh hoc sau. Qua trinh xir 1y dit liu van ban
bao gom:
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- Lam sach dir licu (Data Cleaning): loai bo ky tu khong can thiét, ddu cau, khoang tring
thira, va cac ky tu dac biét nham han ché nhiéu di liéu.

- Chuan hoa vin ban (Text Normalization): thuc hién chuyén d6i toan bo van ban vé dang
viét thuong, chuan héa dinh dang ky tu Unicode, loai bo tir ding (stopwords).

- Téch tr va ma hoa: van ban duoc phan tach thanh cac token va ma hoa thanh dang vector
dau vao phu hop véi mé hinh hoc siu (dang ma hoa cac tir hodc cdu thanh mot diy sb
(embedding)).

Giai doan nay dam bao rang dit liéu dua vao mo hinh c6 tinh dong nhét, 6n dinh va phan anh
day du ngir nghia gbc cua vin ban [9].

e PhoBERT: PhoBERT la m6t mo hinh ngén ngir tién huan luyén dya trén kién triic
Transformer, dugc phat trién riéng cho tiéng Viét boi nhom tic gia tai VinAl Research.
PhoBERT sir dung co ché attention da dau (multi-head self-attention) dé hoc biéu dién ngir nghia
ctia van ban, tir 6 md hinh héa mdi quan hé gitra cac tir trong cau dua trén ngit canh cuc bo 1an
toan cuc [8]. Cau triic mé hinh PhoBERT trong nghién ctru bao gom:

- Encoder Layer: Chudi cac 16p Transformer duoc huan luyén trén dit liéu tiéng Viét giup
mo hinh ¢ kha ning hiéu sau vé ciu tric ciu va nglr canh ngdn ngir.

- Classification Head: Sau khi vin ban duoc biéu dién thanh vector ngit nghia, 16p phan loai s&
thuc hién viéc danh gia do twong dong gitra hai cau hoi. Lop nay thuong sir dung mot ham fully
connected két hop véi ham softmax hoidc sigmoid nham xuat ra xac sudt hodc mirc do tuong dong.

PhoBERT déng vai trd 12 bd mi hoa ngdn ngit, gitp trich xuat vector dic trung c6 kha ning
phan anh y nghia ngtt canh cua cau hoi.

e FAISS (Facebook Al Similarity Search): Sau khi vector ngit nghia ctia cau hoi dugc sinh
ra tir PhoBERT, thu vién FAISS duoc trién khai dé giai quyét bai toan tim kiém cac cau hoi co
muc d6 tuong ddng cao nhat trong khong gian vector. Pay 1a mét trong nhimg budc quan trong
gitip hé thdng co thé truy xuét cau tra 1o chinh x4c va nhanh chong trong kho dir liéu 16n.

Trong nghién ctru, qua trinh xay dung FAISS index duoc thuc hién theo cac budc sau:

e Xay dung chi muc FAISS (FAISS Index): Bo vector embedding sinh ra tir PhoBERT cho
toan bo cau hoi trong co s& dit liu s& duogc luu trit trong mot cdu trac chi muc (index) chuyén
biét cua FAISS. Bé dam bao can bang giita tbc do truy vin va do chinh xac, nghién ctu st dung
loai index IndexFlatlP hoac IndexIVFFlat.

Trong do:

e IndexFlatIP (Inner Product): thich hop cho viéc tinh d6 twong ddng cosine, c6 kha ning
tra vé két qua chinh xac nhat nhung tén bd nhé do luu toan bo vector.

e IndexIVFFlat (Inverted File with Flat quantization): chia nho dir li¢u thanh cac cum
centroid, chi tim kiém trong mot phan tap con cua dit liéu, giup ting toc do truy vin nhung c6 thé
hy sinh mot phan do chinh xéc.

e Quy md dir liu: Bo index FAISS c6 thé luu trit hang chyc nghin dén hang triéu vector
embedding, mdi vector thuong co kich thuéc ¢ dinh (vi du: 768 chiéu dbi véi PhoBERT base).
Trong nghién ctru ndy, FAISS duoc xay dung dua trén mot tap dit liéu c& trung (tir vai nghin d&én
vai chuc nghin cip cau hoi), cho phép truy van va so khép nhanh chong cac cau hoi co noi dung
tuong tu.

e Co ché truy van: Khi hé thdng tiép nhan mét cau hoi méi, cau hoi s& duoc mi hoa thanh
vector embedding thong qua PhoBERT, sau d6 FAISS s& sir dung phuong phéap tim kiém vector
gan nhat (Nearest Neighbor Search) trong chi muc. Khoang cach cosine hodc Euclidean giita
vector cua cau hoi mai va cac vector trong chi muc s€ duoc tinh toan, tir d6 xac dinh cau hoi co
muc do tuong dong cao nhét va hd tro truy xuit cau tra 101 thich hop.

Qua4 trinh x4y dung chi muc va tim kiém voi FAISS gitp hé thong dat duoc tde do xir 1y cao
trong mdi trudng di lidu c6 quy mo 16n, déng thoi duy tri d6 chinh xac can thiét cho bai toan
nhan dién cau hoi trong ddng [11].
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2.2.3. Quy trinh xdy dung hé thong so sdnh dé tirong dong ciia 2 cdu hoi Véi mé hinh PhoBERT

Giai doan 1: Xay dwng b dir liéu

Trong giai doan nay, nhom nghién ctru su dung bg dir li¢u duge xay dung theo quy trinh nhu
d3 mo ta, bao gom dir liéu thu thap thu cong tir mang xa hoi va dir liéu tir tap Quora Question
Pairs da dich sang tiéng Viét. Bo dir liéu da dugc lam sach, chuan hoéa va gén nhan nhij phén,
phan thanh hai nhom: cdp ciu hoi twong dong va khong tuong dong vé mit y nghia.

Sau khi hoan tat tién xur 1y va can bang dit liéu, tap dir liéu duoc luu trir & dinh dang .csv, sin
sang dé nhap vao mo hinh huén luyén.

Giai doan 2: Xay dung m6 hinh PhoBERT

Buéc 2.1: Chuan héa vén ban:

e Chuyén van ban vé chir thuong.

e Loai bo cac ky tu dic biét, cac ky tu khoang trang thira

e Chuyén dbi cac chir viét tat thanh chit day du (VD: dh: dai hoc, ktx: ki tic x4)

e Tach tir (Tokenization): PhoBERT khong ding phuong phap tach tir truyén théng ma sir
dung Byte Pair Encoding (BPE), nén can tokenizer chuyén biét.

Buwéc 2.2: Xay dung m6 hinh PhoBERT

Mo hinh PhoBERT dugc huan luyén trong 5 vong 13p (epoch). Trong mdi epoch, mé hinh
duoc chuyén sang ché do huan luyén bang model.train(). Tap di liéu huan luyén dugc chia thanh
cac batch nho thong qua train_loader. V&i mdi batch:

e Cac thanh phén dau vao gom input_ids, attention mask, va labels dugc chuyén sang thiét
bi (device) dé xtr Iy bang GPU hoic CPU.

e Bo t6i wu optimizer.zero_grad() dugc goi dé reset gradlent

e MO hinh tinh toan du ra va ham mat mat (loss) tir cac dau vao.

e Ham mat mat dugc lan truyén nguoc (loss.backward()), va cac tham sé cia mé hinh dugc
cap nhat bang optimizer.step().

e Luu lai m6 hinh vao mét Folder dé c6 thé sir dung lai.

Buoc 2.3: Chay thur chuong trinh:

e Sir dung giao dién web streamlit hoic tkinter dé hién thi.

e Tai lai m6 hinh PhoBERT sau khi luvu mo hinh thanh cong.

e Chay mo6 hinh va nhap dir liéu tir nguoi dung 1a hai cau hoi khac nhau, sau d6 du doan do
tuong ddng cua hai cau hoi.

Giai doan 3: Xay dung h¢ théng tim kiém cau héi véi FAISS

Bwéc 3.1: Tap dit liéu dau vao:

e Sir dung cdp cau hdi tir tap train.csv da dugc xay dung tir trudc.

e Ap dung tién xu 1y cung quy trinh nhu Buéc 2.1 (chuén hoa, loai bo cac ky tu dac biét va
thay thé cac tir viét tat).

Bu6c 3.2: Mi héa cau hoi thanh vector - Mdi cau hoi dugc chuyén ddi thanh vector 768 chiéu
bang mo hinh PhoBERT. Vector nay la trung binh cua cic token embedding, dam bao biéu dién
ng nghia toan cau.

Buoc 3.3: Xay dung chi muc FAISS:

e Phén cum (Inverted File): Chia dit liéu thanh 256 cum (cluster) dé giam khong gian tim kiém.

e Luong tir hoa (PQ): Nén mdi vector 768 chiéu thanh 8 subvector 8-bits, giam dung lugng
luu trit 10 1an.

e Huén luyén chi muc: FAISS duoc huan luyén trén 10.000 cau héi ngdu nhién dé hoc cach
phan phdi dit liéu.

e Dung luong: Chi muc cho 1.2 triéu cau hoi chiém ~1,5 GB, cho phép trién khai trén may
chu thong thuong.

Buéc 3.3: Tich hop vao hé théng, tim kiém thoi gian thyc (real-time):
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Khi nhan cau hoi méi, hé thdng thuc hién:
e M3 hoa cau hoi thanh vector bang PhoBERT.
e Tim ciu hoi gan nhét trong FAISS véi ngudng tuong dong cao nhit.

2.2.4. Chién lwoc ddanh gic mé hinh

Sau khi huan luyén, mé hinh dugc chuyén sang ché do danh gia voi model.eval() dé vo higu
hoa dropout va cac budc cap nhat. Bong thoi, sir dung torch.no_grad() dé tit viéc tinh gradient
nham tiét kiém bo nhé va ting téc.

Dir liéu tr test_loader dugc dua vao mo hinh, va du doan (logits) dugc tinh cho tirng batch.
Két qua phan 16p dugc lay bang cach chon chi s6 co xac suat cao nhat tir logits (argmax). Cac
nhin dy doan va nhén thyc té dugc luu lai dé tinh toan hiéu suit. Mo hinh dugc danh gia bang
thang do Accuracy (d6 chinh x4c) dé tinh ty & du doan dung trén toan bo tap kiém thir.

3. Két qua hé théng

Sau khi da xdy dung hé thong so sanh cau hoi bang PhoBERT, hé thdng can duoc kiem tra
xem hoat dong tot khong.

3.1. Chudn bi tdp dé ligu kiém tra

Dé dam bao hé thdng c6 thé nhan dién chinh xac cac cap cau hoi trung 13p, viéc xay dung mot
tap dix liéu huan luyén chét luong 1 vo ciing quan trong. T4p dit lidu kiém tra dwoc lya chon tir
bo dir liéu di xay dung trudc do, bao gdm cac cip cdu hoi di duoc gan nhin rd rang theo hai
nhom 1a twong dong va khong twong ddng vé mat y nghia. Dit liéu kiém tra duoc chon loc nham
dam bao tinh da dang vé chu dé, cach dién dat va d6 phuc tap, giup danh gia chinh xac ning luc
phan biét cua hé thdng trong cac tinh hudng thuc té. Viéc chuan bi kj ludng nay giup dam bao
dau vao phu hop va két qua danh gia phan anh dung hiéu qua ciia mé hinh.

3.2. Chay thir nghiém trén hé thong

Hé thong s& thuc hién cac budc sau:
e Load m6 hinh PhoBERT da dugc fine-tuned cho bai toan phan loai cau hoi tring lap.
e Load tokenizer twong tng véi mo hinh PhoBERT.
e He thdng s& nhan 2 cau hoi do ngudi ding nhap vao.
e Sau d6 hé théng s& xur Iy vin ban nhu 1a d6i sang hét chit thuong, loc va loai bo cac ki tu
dic biét, chuyén cac tir viét tit thanh tir day du.
Tach tir (Tokenization) v6i PhoBERT.
Ma hoa céu hoi thanh vector dic trung.
Tinh toan do tuong dong gitra cic vector.
So sanh véi gia tri nhan thyc té dé danh gia hiéu suat.
Néu xac suat thuoc 16p tuong dong I6n hon 0,6, dy doan hai cau hoi gidng nhau.

7 Quora
Question 1 Thang 8 con trudng nao xét hoc ba khéng?

Question 2 Nhitng trudng Dai Hoc con nhan hoc ba trong thing 81

Find

uplicate (Score: 99.83876943588257%)

Hinh 1. Dy dodn hai cdu héi twong dong
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Két qua trong Hinh 1 minh hoa dy doan hai cau hoi khac nhau vé tir ngit, cach bd tri khac
nhau va d6 dai khac nhau nhung déu chung mét y nghia, Khi thuc hién so sanh, mé hinh dy doan
v6i két qua tring khop 1én téi hon 0,99 trong dwong véi hon 99%, diéu nay cé nghia 14 2 cau hoi
nay 1a mot cip cau hoi twong dong nhau.

¢ Quora
Question 1 Céc mén hoc trong chudng trinh clf nhan Kinh té 13 gi?

Question 2 Mén nao 1a mén hoc bat budc trong chudng trinh clf nhan Kinh té?‘

Find

ot Duplicate (Score: 40.259167551994324%)

Hinh 2. Di dodn hai cdu héi khéng tirong dong nhau
Két qua trong Hinh 2 minh hoa du doan hai cdu hoi khac nhau vé tir ngit, cach bé tri khac
nhau va d6 dai khac nhau va ciing khac nhau vé mat ngir nghia. Khi thuc hién so sanh, mé hinh
dir doan voi két qua trung khop khoang 0,4 twong duong voi hon 40%, didu nay c6 nghia 14 2 cau
hoi nay 1a mot cip cu hoi mang y nghia khac nhau va khong twong dong nhau.

¢ Quora
Question 1 Trudng DHSP c6 cho thiéu hoc ba trong hd sd nhap hoc khc’mgﬂ
Question 2 Trudng DHSP c6 cho thiéu hoc ba trong hd sd nhap hoc khéng?

Find

Duplicate (Score: 100%)

Hinh 3. Dy dodn hai cdu héi giong nhau

Két qua trong Hinh 3 minh hoa dy doan hai céu hoi gidng nhau, d6 twong dong 1én dén 100%
vi 2 céu hoi déu giong nhau vé ngit nghia.

3.3. Dw dodn céu trd o cho cdu hoi

Hé théng s& thyc hién cac budc sau néu két qua 1a 2 cau hoi tuong dong nhau:
Load mé hinh PhoBERT dé tao embeddings (vector dic trung) ctia cau hoi.
Load chi muc FAISS di duogc xdy dung trude d6 dé tim kiém ciu tra loi.
Doc dir liéu tir file CSV va encode cac cau hoi thanh vector.

Str dung PhoBERT dé chuyén cau héi thanh vector nhing.

¢ Quora
Question 1 Chinh sach hé trd hoc phi cho sinh vién su pham nhu thé nao?
Question 2 Nhifng diéu cin biét vé chinh sich hd trd hoc phi cho sinh vién su pham1

Find

Juplicate (Score: 99.32143688201904%)
Answer: Theo Nghi dinh 116

Hinh 4. D dodn tra loi cdu hoi
Két qua trong Hinh 4 minh hoa dy doan néu cip cau hoi 1a trong dong thi s& lay cau hoi 1 lam
gdc, st dung mo hinh PhoBERT chuyén cau héi thanh vector nhing va str dung mé hinh FAISS
dé tim kiém cau hoi c6 vector tuong ty tring khop cao nhat trong bo dir ligu, sau d6 dua ra cau
tra loi cha cau hoi vira tim duoc.
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3.4. Két qud thuc nghigm va phén tich
~Bang 1 trinh bay két qua thyc nghiém mod hinh PhoBERT va phuong phap baseline (TF-IDF
két hgp Cosine Similarity) trén tap dir liéu kiém tra doc lap.
Bang 1. Bang so sdnh dinh luong hiéu nang cua PhoBERT véi TF-IDF + Cosine Similarity

Phwong phap Accuracy Precision Recall F1-score
TF-IDF + Cosine Similarity 0,7562 0,7431 0,7685 0,7556
PhoBERT (fine-tuned) 0,8298 0,8270 0,8462 0,8365

Accuracy = 0,8298 cho thay mo6 hinh c6 kha nang phan loai chinh xac cao doi voi bai toan
nhan dién cip cau hoi twong dong.

Phan tich két qua:

e M5 hinh PhoBERT fine-tuned vuot troi hon rd rét so véi phuwong phap TF-IDF truyén
thong trén tat ca cac chi s6. Bac biét, dd chinh xac (accuracy) ting tir 75,62% 1én 82,98%, cho
thay kha ning hiéu ngir nghia ngit canh cia PhoBERT la vuot troi so voi phuong phap dya trén
thong ké tir don gian.

e Precision va Recall cua PhoBERT ciing cao hon, chtiing té6 mé hinh ¢6 kha nang phat hién
t6t hon cac cip cau hoi thuc sy gidng nhau ma van giit dwgc mac sai léch thap. Diéu nay dic biét
quan trong trong cac (g dung thyuc té nhu hé théng hoi dap, dién dan truc tuyén, v.v.

4. Kétluan

Hé thong so sanh d6 twong dong gitra hai cdu hoi st dung mé hinh PhoBERT di duoc xiy
dung va thir nghiém. Qua qua trinh kiém tra, chung ta c6 thé rut ra nhitg diém quan trong sau:

e Hiéu suat vuot troi cua PhoBERT: Két qua thir nghiém cho thdy mo hinh PhoBERT c6 do
chinh xac 82,98% trong viéc xac dinh cau hoi twong dong. M6 hinh nay c6 kha ning hiéu ngir
nghia sau hon, khong chi dya vao sy tring 1ap tir khoa ma con xem xét bbi canh ciia cau hoi.

e Ung dung thuc té: Hé théng co thé dugc ap dung trong nhiéu linh vuc khac nhau nhu nén
tang hoi dap truc tuyén, chatbot hd trg khach hang, hoic hé théng kiém tra ciu héi trang lap
trong ngan hang dé thi. Piéu nay gitp tdi wu héa quy trinh tim kiém thong tin va nang cao trai
nghiém nguoi dung.

o Nhiing thach thirc va huéng phat trién: Mic du dat duoc két qua kha quan, hé théng van
con mot s6 han ché can khic phuc. Viéc tinh chinh (fine-tuning) PhoBERT trén tap dit liéu lon
hon c6 thé giup cai thién hiéu suat. Ngoai ra, cic thuat toan do do twong ddng co thé duoc tdi vu
hoa hon nira, chang han nhu két hop thém mang no-ron hodc cic mé hinh tién tién hon nhu
transformer da tang dé ting d6 chinh xac.

Nhin chung, nghién cru ndy da cung cap mot cach t1ep can hi¢u qua trong viéc so sanh céu
hoi twong dong trén cac didn dan truc tuyén, md ra nhiéu tiém ning cho cic tng dung thong
minh hon trong tuong lai.

Loi cam on

Nghién clru nay duogc tai tro boi n‘guf”)n ngéan sach khoa hoc va cong nghé Truong Pai hoc Su
pham Thanh pho HO Chi Minh trong d¢ tai nghién cttu khoa hoc cta sinh vién nam hoc 2024 — 2025.
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