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TOM TAT: Trong gido duc hién dai, truong dai hoc dong vai tro la noi cung cdp dich vu, hoc sinh sinh vién va phu huynh
la khach hang. Viéc nam bat dirge cam xiic, quan diém ciia nhitng doi tuwong khach hang ndy (goi chung la xa hoi) doi véi cdc dich
vu ma truong hoc cung cdp la vé cing can thiét. Qua dé, trwong hoc sé tiép nhdn nhiing mdt tich cuc lan tiéu cwe dé tir d6 phat huy
mdt tich cue va han ché mdt tiéu cue. Trong pham vi bai bao nay, chung t6i tdp trung vao hai viéc: (1) Xdy dung b dir liéu cam xuc
ctia xd héi doi véi Truong Pai hoc Phan Thiét bao gom 3 nhan: tich cyc, trung tinh va tiéu cuc; (2) Dé xudt sir dung cdc mé hinh
hoc sdu nhw CNN, LSTM, BERT va PhoBERT dé thir nghiém cho bdi todn phdn tich quan diém ciia Pai hoc Phan Thiét. Két qua thir
nghiém cho thdy, PhoBERT cho két qud cao nhat trén bg dit liéu Pai hoc Phan Thiét véi F1-score 12 89,68%.

Tir khéa: Phan tich quan diém, khai phd diF liéu gido duc, phén logi van ban, pretrain BERT, PhoBERT.

I. GIOI THIEU

Trudng Dai hoc Phan Thiét (UPT: University of Phan Thiet) duoc thanh lap thang 03/2009 theo Quyét dinh sd
394/2009/QD-TTg, ngay 25 thang 3 niam 2009 cua Thi tuéng Chinh phu. Trong qua trinh hoat dong dio tao, hing nim
nha truong khao sat, thu thap cac y kién, danh gia vé chit lugng dao tao, co s vat chat, cham soc sinh vién,... Cac
hinh thirc khao sat y kién sinh vién vao cudi hoc ky trén hé théng xem két qua mén hoc, khao sat cac ¥ kién cyu sinh
Vién, hoc vién cao hoc, doanh nghiép, trang fanpage UPT, fanpage cua cac khoa, UPT confessions. Viéc thu thap thong
tin nay da gitip cho nha truong rat nhidu trong qué trinh hoan thién hon vé cong tac dao tao, cac hoat dong cong dong
Va co s¢ vat chat nham phuc vu cho viée giang day duoc tot hon. Panh gia va phén loai nhitng y kién tir cac khao sat
trén da mang lai két qua tot hon cho nguoi hoc 1an doanh nghiép va toan xa hoi.

Nhu véy, van dé lam thé nao dé c6 thé khai thac dugc nhing thong tin ctia tat ca cac y kién cua sinh vién, cuu
sinh vién, hoc vién cao hoc, doanh nghiép,... danh gia va phan loai nhitng ¥ kién theo tirng nganh hoc tré nén kha thi
va mang lai két qua tot hon cho ngudi hoc lan doanh nghiép va toan xa hoi.

Phan tich quan diém 1a mot dang cua bai toan phén loai van ban dya trén van ban ngén ngit tu nhién nhdm phat hién ra
thai d9, mau sac tinh cam cuia nguoi dung thong qua binh luan (comment) trén cac trang phim, ca nhac, facebook, twitter, cac
kénh khao sat tryc tuyén nham danh gia vé mét san pham, hoat dong dao tao doi véi mot truong dai hoc, vi dy:

e Trudng c6 view nhin ra bién rat dep (tich cuc).
e Phong 102 am thanh bi ré khong nghe 16 (tiéu cuc).
e Chung t6i khong c6 ¥ kién (trung tinh).

Dau vao ciia bai toan Phan tich quan diém 1a mot cdu hay mot doan vian ban ngin, dau ra 1a cac gia tri xac suat
ctia nhiéu 16p quan diém ma ta can xac dinh. Trong nghién ciru ndy t6i chon loai bai toan phan tich quan diém thanh 3
16p: tich cuc (positive), tiéu cuc (negative) va trung tinh (neutral). Chlng toi tap trung chi yéu vao bai toan phan tich
quan diém trén pham vi dir liéu quan trong d6 1a gido duc.

Dé giai quyét bai toan nay, diéu dau tién chung ta can phai c6 chinh 1a kho ngit liéu phuc vu cho thyc nghiém.
Hién tai kho ngir liéu phan tich quan diém cho UPT la chua co. Vi vay, viéc dau tién can thuc hién cho cong trinh nay
1a thu thap kho ngir liéu du 16n cho viée thuc nghiém. Chung t6i s& trinh bay chi tiét cac budc thu thap, tién xi 1y dir
lidu,... & Phan IV.B. Sau d6, chiing t6i sir dung nhiéu mé hinh tién tién dé thyc nghiém trén bo dit liéu vira thu thap
dugc, bao gdbm cac mo hinh nhw: LSTM, CNN, cdc md hinh BERT, PhoBERT. Két qua thuc nghiém cho thiy
PhoBERT 1a mé hinh cho két qua t6t nhat trén kho ngit liéu gido duc cta ching t6i. Trong khi d6, mé hinh LSTM cho
két qua thap nhat.

Phan con lai cua bai bao dugc trinh bay theo cu triac sau: Phan II va phan III 1an lugt trinh bay cac cong trinh
lién quan ciing nhu mot s6 kién thirc nén tang ciia bai bao. Cac bude thu thap dir lidu ciing nhu mo hinh chi tiét cua bai
toan phan tich quan diém cua UPT duoc trinh bay & Phan IV. Trong khi d6, phan thuc nghiém va két luan lan lugt
dugc trinh bay & Phan V va VI.

I1. CONG TRINH LIEN QUAN

J. T. Mendez va cong su [1] dd nghién ciru v& sy hai long nguoi st dung giao thong cong cong tai thanh phd
Santiago, Chile thong qua mang xa hoi twitter. Cac ky thudt khai thac van ban, phan tich quan diém va mo hinh héa chu
de, str dung céc cau hoi trong nghién ctru danh gia mirc o hai long ctia ngudi st dung giao thong cong cong déc biét 1a xe
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buyt. Mt nghién ctu vé vige két hop cac phuong phap phan tich quan diém dua trén bo tir dién va hoc may cho cac danh
gia ctia khach hang trong tiéng Viét duoc Son Trinh [2] va cong su trién khai nghién ctru. Téc gia s dung nhiing déu hiéu
cam xdc va gia tri cia cam xuc 1a nhitng thong tin dwoc trich xudt tir tap dit liéu gde. Chiing con duge goi 1a cac tinh ning,
dugc sir dung dé phan loai cam xuc. Pé huan luyén (train) cho qué trinh phan loai, cac tap dit liéu huan luyén can dugc
chuyén thanh mot vécto chira cac tinh ning d6, goi 1a vécto dic trung. Viéc phéan tich quan diém van ban trong tiéng Viét
da c6 mot s6 nghién ciru. Pic biét, H. Nam Nguyen va cong su [3] dua ra vén dé xdy dung tir dién cam xuc trong tiéng
Viét 1a rat kho va mét thoi gian. Cach tiép can khai phd ¥ kién cong dong bang ngdn ngir tiéng Viét bang cach sir dung tir
dién cam xuc trong cac linh vuc cu thé dé cai thién do chinh xac. Tran Sy Bang [4] va cong su dé xuat mot k¥ thuat phan
tich quan diém cho cac van ban tiéng Viét dya trén thuat nglr tiép can lya chon tinh nang déc trung, dung 3 thudt toan
Naive Bayes (NB), cay quyét dinh va may vécto hd trg (SVM) dé phan loai vin ban.

Tir khi BERT [5] ra doi danh ddu vuot bat trong mang xir Iy ngon ngit ty nhién, hang loat cdc nghién ctru dya
trén BERT cho bai toan phan tich quan diém ra doi cai thién dang ké, tinh chinh BERT cho bai toan phan loai van ban
duge nhom Quoc Thai Nguyen va cong su [6] di dua ra cac mo hinh két hop BERT vi CNN, LSTM, RCNN trén bo
dir liéu tiéng Viét dugc phan loai thanh hai nhan tich cuc va tiéu cuc dat két qua F1-score 91,15%.

Gan day, nghién ciru phan tich ¥ kién tiéng Viét danh cho mang gido duc dugc chii trong, thu thap ¥ kién khao
sat va phan hoi thong tin trong gido duc dé cai tién chat lugng giang day va quy trinh quan 1y [7], quan tim dén y kién
sinh vién dugc thu thap trong cac cudc khao sat, gigi thiéu khai niém méi goi la Bag-of-Structure (BOS), cac thuat toan
hoc may dé khai thac cam xuc va phan loai. Kiet Van Nguyen va cong su [8] dd xdy dung bo dit liéu hon 16.000 cau y
kién phan hdi cua sinh vién cta treong dai hoc da dugc gan nhan tich cyc, tiéu cyc hay trung tinh véi dd chinh xac 1én
dén 87,94%. Bén canh do, Phu X.V. Nguyen va cong su [9] dd dua vao bo dir liéu trén va s dung cac thuét toan Deep
Learning NB, LSTM, Bi-LSTM, so sanh cac thuat toan néu trén Bi-LSTM dat két qua cao nhét véi F1-score 89,6%.

Y kién danh gia qua trinh dao tao thuong binh luan vé nhiéu khia canh khac nhau, vi du chat luong cua mot
modn hoc va kha nang ung dung ching vao thuc té, hay 1a chat lugng vé phuc vu cong ddng d6i vi mot truong dai hoc.
Phan hdi ctia sinh vién hd tro cai tlen trong giang day nhin manh cic van dé khac nhau ma céc sinh vién c6 duoc bai
giang tUr giang vién [8], [10]. Vi du vé van dé nay khi mot sinh vién khong hiéu mot phan cua bai giang hodc mét vi du
cu thé. Phan hoi cua sinh vién ¢ thé 1am sang t6 nhitng gi sinh vién lam, khong hiéu, nhirng gi ho thich va khong thich
vé bai giang, vi du: téc do giang day cua giang vién qua nhanh hodc qua chdm. Ngoai ra, thong tin phan hdi cua sinh
vién co thé giup giang vién hiéu dugc hanh vi hoc tap cia sinh vién. Xay dung hé thdng dé khai thac phan hdi cta sinh
vién ciing 1a cach tich cuc dé cai thién viéc hoc tap cia sinh vién [11]. Sir dung cac ¥ kién quan diém ngudi dung trén
mang xd hoi Twitter dé danh gia cac truong dai hoc [12] ciing 1a mot trong nhiing phuong phap hiéu qua. Phan hoi
thuong dugc thu thap vao cudi hoc ky hodc khoa hoc, sinh vién duge yéu ciu lam ndi bat cac van dé khac nhau c6 thé
xay ra trong khoa hoc [13]. Tuy nhién, phan hoi ciia sinh vién c6 lgi hon khi dugc thyc hién trong thoi gian thyc, vi n6
cho phép cac giang vién giai quyét kip thoi cac van de.

Hién tai & Viét Nam, phén tich quan diém vé gido duc rat it, ddc biét vé linh vuc gido duc dai hoc. H T. Vo va cong su
[14] nghién ciru phan loai chu d& va phan tich quan diém cho hé thong khao sat gido duc Viét Nam. Nhing ¥ kién phan hoi
tir noi ma cac sinh vién thyc tap, cac thong tin thu thap nhu: 16p hoc, chat lugng luan 4n,... dugc phan tich gidi han 6 mic
cau duoc phan 16p tich cyec, tiéu cuc. Chi tiét hon Kiet Van Nguyen va cong sy [8] di nghién ctru nhitng ¥ kién ciia sinh vién
khi xem két qua mon hoc cua mét truong dai hoc va dugce phan 16p tich cuc, tiéu cuc hay trung tinh.

I1l. COSO LY THUYET
A. Convolutional Neural Network (CNN)

Mang CNN la mot tap hop cac 16p tich chap (convolution) chong 1én nhau st dung cac ham phi tuyén tinh nhu
ReLU hay Tanh dé kich hoat trong s6 tai mi node. Mdi 16p thong qua cac ham kich hoat s& tao ra cac thong tin triru
tugng cac cho cac 16p tiép theo. CNN khong nhiing dugc ap dung thanh cong trong linh vue xur ly anh, ma con duge st
dung thanh cong trong mot sO bai toan phan loai van ban. Trong [15], tac gia cho thay rang sir dung CNN don gian
diéu chinh siéu tham s6 va st dung pre-train word2vec cho két qua cuc tt, giai phap cai thién két qua trong d6 ¢6 phan
loai cam xuc va phan loai van ban.

B. Long Short Term Memory (LSTM)

Long Short Term Memory 1a mdt mang cai tién cia mang RNN truyén thong, nham giai quyét van dé hoc xa.
LSTM duoc gidi thidu boi Hochreiter & Schmidhuber 1997 [16] dwoc st dung nhiéu nhat cho phan loai vin ban. Tét
ci cac mang hdi quy déu chi 1a cac chudi cac modun lap di ldp lai. Trong mang RNN (Recurrent Neural Networ)
chuin, cac médun nay cé kién trac don gian véi mot tang tanh. Thay vi chi c6 mot tang don, chung c6 4 tang 4n (3
sigmoid va 1 tanh) twong tac véi nhau.

C. BERT (Bidirectional Encoder Representations from Tranformers)
1. Y nghia ciia BERT

BERT [5] duoc hié’u 1a pre-train model (md hinh hoc san) duoc cac nha nghién ctru tai Google Al Language
phat trién. BERT duoc thict ké dao tao ra cac vécto dai dién cho ngdn ngit van ban thong qua ngit canh 2 chiéu trai va
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phai trong tat ca cac 1op. Két qua la, vecto duge sinh ra tir mé hinh BERT dugc tinh chinh (Fine-tuning) véi cac 16p
dau ra bo sung di tao ra nhiéu kién tric dang ké trong nhiém vu xtr 1y ngén ngit tu nhién: hoi dap, suy luan ngon ngit.

2. CAc thanh phan chinh ciia BERT

Kién tric Transformers duoc nhic dén trong nghién ciru ctia Vaswani va cong sy [17] gdm 2 thanh phan chinh
Encoder va Decoder.

Encoder: Gom cic module gidng nhau dugc xép chdng 1én nhau, moi ‘module nay dugc chia thanh 2 16p con:
(1) 1a co ché ty cht ¥ nhiéu dau (multi- -head self-attention), (2) mft mang truyén thing két nbi day du (fully connected
feed-forward network). S6 module dugc xép chdng 1én nhau c6 thé tiy bién.

Decoder: C6 kién triic gidng hét Encoder, tuy nhién & gitra hai module con, mot 16p tw chi ¥ (self-attention)
nhiéu dau duoc gan thém vao véi muc dich gitip Decoder sir dung dau ra cia Encoder véi attention. Ngoai ra, 16p self-
attention duoc chinh sira lai dé dam bao céac tir du doan cho vi tri i chi c6 thé phu thudc vao cac déu ra tai cac vi tri nhod
hon i. Pidu nay bao dam rﬁng viéc du doan mot tir dura vao cac tir trude do.

Téc vu hudn luyén (pretraining task): Su thanh cong cua BERT su dung hai nhiém vu dy doan khong gidm sat
la: Masked Language Model (MLM) va du doan cau tiep theo (Next Sentence Prediction).

MLM (Masked Language Model): BERT che glau (mask out) mot s token trong chudi mot cach ngau nhién,
sau d6 ding cac tir con lai dé du doan nhitng tir bi che gidu, qué trinh nay goi MLM.

Dy do4n céu tiép theo (Next Sentence Prediction): M6t s6 nhiéu vy nhu tra 101 tu dong (Question Answering)
trong NLP yéu cau hi€u biét dya vao moi lién h¢ gitra hai cau vdi nhau. Vi vay, can xay dyng mot md hinh dy doan cau
tiép theo cia cau trudc doé hay khong.

Hinh 1 thé hién mot vi du vé biéu dién dau vao cua BERT tng v6i ciu tiéng Anh “my dog is cute. He likes
playing.”

Input @ cute || [seP) likes || play || ##ing || (sem
Token
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Hinh 1. Bidu dién d4u vao cua BERT [5]

IV. MO HINH PHAN TiCH QUAN PIEM XA HQI POI VOI UPT
A. Mo hinh tong quat

Hinh 2 trinh biy mé hinh téng quét cho bai toan phan tich quan diém xa hoi dbi voi UPT.

uPT
Facebook

Tién xir Iy

B§ dif ligu UPT
da tign xir ly

15 hinh
BG dif ligu tha | el
UPT upT

Classifier
Softmax

Hinh 2. M5 hinh téng quat cho bai toan phan tich quan diém x4 hoi dbi voi UPT
B. Xady dung bé dir ligu UPT
1. Chiing t6i thuc hién thu thap dit liéu tir nhiéu nguon khdc nhau dwoc liét ké dudi day:
e Fanpage UPT, fanpage cac khoa, UPT Confessions.
e Y kién d4nh gia, nhan xét trén hé thdng xem diém truc tuyén cta sinh vién tir nam 2016 - 2019, hoc vién cao hoc.

e Cic ¥ kién nhan xét ciia doanh nghiép trong ngay hoi viée lam té chirc hang nim hodc doanh nghiép noi
sinh vién dang cong tac.
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o Cacy kién phu huynh cua sinh vién, cyu sinh vién, khao sat qua Google docs do Phong Khao thi - BPam bao
chat lugng va Thanh tra.

2. Tién xur Iy dir liéu:
Chuing t6i thyc hién cac budc tién xir Iy that ky dé tang hiéu suit cho mé hinh dwoc chinh xac nhat. Dit liéu thu

thap tir cac fangpage lién quan dén UPT 4t nhiéu tir ngit 16ng, cac ki hidu, cac tir viét tat,... Vi vay, chung toi tién hanh
viée xur 1y dugc mo ta dudi day:

e Loai bo cac HTML tag.

e Loai bo nhirng ky tu 1ap lai nhiéu 1an khi chiing khong phai 1a alphanumeric. Vi dy: “...” -> 7?2?7->"?”_ Viéc
nay cing loai bo nhing khoang trang thira va giup cho bd phan tach tir hoat dong hiéu qua hon. Boi véi cau
van dai thi chung t6i giir lai dau “.” dé phan biét gilra cac cdu trong cau van dai.

e Trong nhitng cau binh luan, viéc sai 15i chinh ta, tir viét tit rat nhidu, ching ti thuc hién chinh sira nhiing 15i
chinh ta: “Nguyén Diép Tran Tran ra nhin xe ma k pk ns j. Chi pk tic vs tirc vi ns ra ciig k c6 ai dirg ra giai
quyét cho minh”. Pugc sira lai: “Nguyén Diép Tran Tran ra nhin xe ma khong biét néi sao. Chi biét tirc voi
tirc vi néi ra ciing khong c6 ai dung ra giai quyét cho minh”.

e Loai bo nhitng cac ky hiéu biéu hién emoji, Thay thé cac ky tu “\_” thanh ky tu khoang tréng.
e X6a nhitng ky ty danh diu dau dong nhu: “-*, | IV,...
e Chuyén tit ca chir hoa vé chir thuong,...

D6i v6i ngdn ngit tiéng Viét thi viée tach tir trong tién xir 1y 1a khong thé thiéu boi vi tir vung trong tiéng Viét
c6 thé duoc tao thanh tir mot tir ngit hodc nhiéu tur ngit khac nhau vi dy nhu tir vyng “sinh vién” dugc tao thanh tir 2 tir
“sinh” va “vién”, nhung khi két hop 2 tir nay lai thi n6 lai mang y nghia khac. Dé giai quyét van dé nay, ching toi sir
dung thu vién vncorenlp® dé tach tir trong dit lidu dau vao.

3. Gadn nhan cam xic

Qué trinh gan nhin dir liéu: Toi cing hai ddng nghiép tham gia gan nhén liéu gom Lé Trung Thanh, Luong
Quédc Vii (Ban Théng tin - Truyen thong & quan tri mang), Ching toi tim hiéu quy tic gan nhan va chia nhau moi
ngudi gan 100 cau van vai 1an cho dén sy ddng thuan giita ba nguoi dat khoang 85% trg 1én. Dya vao két qua trén
ching t6i chia nhau nhu sau: Toi phu trach: 3000 cau van, hai dong nghiép con lai mdi ngudi 1500 cau van. Sau khi
qua trinh gan nhén dugc thuc hién, chung toi da tong hop va danh gia chat lugng cua bo dit liéu theo d¢ do dong thuan

Pe 1a d6 dong

P —_
Cohen’s Kappa K? theo cong thic K = ——
. — e
thuan ky vong 46,19%, K 1a 46 dong thudn 91,2%.

Gia st ¢6 mdt cau phan hdi cua sinh vién: “Hé théng wifi & truong rat cham”, nhiém vy 1a xac dinh c6 phai
quan di€ém cua cau van d6 mang tinh cam xtc tiéu cuc, tich cuc hay trung tinh. Bang 1 thé hién mot so cau vi du trong
bo dir liéu UPT.

Bang 1. Mot $6 cau binh luan trong b dir liéu gan nhan cam xuic

STT CAau vin Nhan cam xuc
1 Trudng noi_troi vé cac nganh_nghé dich_vu du_lich Tich cuc
2 Chung_tdi khong c6 y_kién gi ca Trung tinh
3 Hé thong wifi & truong rat cham Tiéu cuc

Tich cwe: Nhimng cau van thé hién sy hai long khi khéo sat & doanh nghiép c6 sinh vién lam viée, sy hai long
ctia ngudi hoc, nhirng 101 ngoi khen, sy dong vién tich cuc nhét danh cho ngudi hoc, cac to chire dao tao gido duyc vé
cac ndi dung nhu: glang vién, ndi dung mén hoc, co sé vat chit, chuong trinh dao tao va mot sé khac. Vi du, cau vin
“Trudng ndi trdi vé cac nganh nghé dich vu du lich” s& duge gan nhin cam xc tich cyc.

) Trung tinh: Nhiing cau van khong ham y chira bat ky cam xtc nao, nhiing céu van khong hoan chinh, khong 13 rang
v€ nghia, c6 y nghia chung chung. Vi du, trong UPT Confession dugc ghi “Thyc t€ thi tuy vao nganh ma e chon dé dinh
hudng nhé” duge gan nhan cdm x1c trung tinh, cau van ndy mang tinh trao d6i n6 nhu mét cum danh tir binh thudng.

Tiéu cwe: Nhirng cdu vian thé hién sy khong hai 1ong cua ngudi sir dung lao dong, ciia nguoi hoc, cac to chirc
dao tao. Nhitng 10i phan nan, khong ddng ¥, nhitng 10i d¢ nghi can thiét nhat d6i véi nha truong nhu giang vién, mon
hoc, chuong trinh dao tao, co s vat chat va mot sb khac. Vi du, cau van “Hé théng wifl truong rat chdm” s& duoc gan
nhin cam x1c ti€u cuc.

! https://github.com/vncorenlp/VnCoreNLP
2 https://en.wikipedia.org/wiki/Cohen%27s_kappa
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Trudng hop khién ta kho khan trong cau thé hién vira mang quan diém tiéu cuc va tich cyc, diéu nay lam kho
khan khi gan nhan. Chung ta thuong gap mot s0 cau c6 st dung tir lién két nhu: nhung, tuy nhién, mac du, du, di ring,
tuy rang va mot so khac. Trong truong hop nay chung t6i lwa chon ménh dé c6 tinh phan cyc manh hon dé gan nhan.
Vi dy, cdu vin “can ning cap thu vién, phong may, phong hoc, con vé modi truong xung quanh rat 6n” dwoc gan nhan
tidu cuc, trong khi do ta thiy “méi truong xung quanh rat 6n” mang cam xuc tich cyec.

C. Sir dung pretrain PhoBERT cho bai todn phén tich quan diém

Bd dif liéu thd |
uPT

Tién xir Iy

B& dif liéu UPT Fine tuning
H = with Phobert

da tién xir Iy

Tach tir
(vncorenlp)

Classifier
Softmax

Negative

Hinh 3. M5 hinh phén tich quan diém sir dung pretrain PhoBERT

Hinh 3 c6 thé xem 1a ban cap nhat ciia Hinh 2 thé hién mé hinh phan tich quan diém ddi véi UPT sir dung
PhoBERT dé huin luyén. PhoBERT 14 mdt m6 hinh tién hudn luyén cho tiéng Viét dya trén kién tric RoBERTa do 2
tac gia D. Q. Nguyen va A. T. Nguyen [18] thudc vién nghién ctru VinAl Viét Nam duoc gidi thiéu vao thang 03/2020.
PhoBERT ciing c6 2 phién ban PhoBERT base v6i 12 transformers block va PhoBERT large voi 24 trainsformers
block. PhoBERT dugc huin luyén trén khoang 20GB dir liéu bao gdm 1GB dit liéu Vietnamese Wikipedia corpus va
19 GB duoc thu thap va xu 1y tir bo dir lidu thé 50 GB?.

PhoBERT st dung RDRSegmenter cia VncoreNLP dé tach tir cho dir liéu d4u vao trude khi di qua BPE
encoder. PhoBERT dua trén kién tric RoBERTa bd di nhi¢m vu dy doan cau ti€p theo ma chi sy dung mat na.

Trong thir nghiém cua bai bdo nay, chiung t6i st dung PhoBERT base dé thuc nghiém trén bo dir liéu UPT.
Muc tiéu cua chung t6i tao ra mot mo hinh 1éy mot cau (giéng nhu cac cau trong tap dir liéu), dau ra cudi cung ciia mo
hinh mang tinh cam xtc 1a tich cyuc, trung tinh hay tiéu cuc. Hinh 4 1a mét vi du mét ciu van dugce dua vao tién xur 1y,
tach tir, chuyén vao mé hinh PhoBERT, ham softmax dung dé phan loai két qua mang tinh cam xc.

Tién xur ly PhoBERT o

Fine-tuning

Khudn vién trurdng Bai hoe

B » Tich cwe
Phan Thist dep thoang mat

Hinh 4. Vi du cho bai toan phén tich quan diém
Biéu dién mét ciu viin vao mé hinh phén tich quan diém:
Chung t6i thuc hién du doan mot cau “khudn vién Trudng DPai hoc Phan Thiét dep thoang mat” dugc mo ta Hinh 5.

Buée 1: Sir dung thu vién vncorenlp dé thuc hién tach tir nhu sau: “khudn_vién Truong Dai_hoc Phan_ Thiét
dep thoang mat”.

Buéc 2: Thém mi thong bao [CLS] dé danh diu dau cau va [SEP] dé danh dau cudi cau.

Budc 3: Sir dung thudt toan BPE (Byte Pair Encoding) dé dua cau dau vao dudi dang subword va anh xa cac
subword vé dang index trong tir dién.

Budc 4: Chuyén vao mo hinh PhoBERT Fine-tuning. Dau ra la mot vecto ddc trung, ham softmax dé tinh xac
sudt dau ra, ham Argmax dé chon gié tri 16n nhat chon ra gia tri cudi cing.

Cong thirc ctia ham Softmax:

Theo (1), trong do z gém cac gia tri la phén tir cta vécto dau vao X, no co thé 1a con s6 4m hodc duong, vay
exp(z;) tra vé ket qua trong pham vi tir 0 dén 1. T4t ca cac a; dua vao z; va cho két qua tong 1a 1. Ta thdy trong Hinh 5
ham softmax tra vé 3 16p c6 gia tri: 16p 1: 0.1; 16p 0: 0.0; 16p 2: 0.9. Tiép dén chung toi sir dung ham argmax dé tim gia trj 16n nhét
cho két qua 1a: 0.9 & vi tri 2 13 nhan tich cuc

3 https://github.com/binhvg/news-corpus
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exp(z;
a= P vi1a )
f-1 exp(z))
Ghi cha
0: Tiéu cye
1: Trung tinh
2: Tich cue

S dung ham Argmax d@é tim ra gia trj Ién nhat

S dung ham Softmax dy doan sac xuat ra
két qua 3 nhin

[ Softmax ]
Tap nhiing tir dwa vao ham Softmax tinh sac xuat
va phan logi
PhoBERT
da dwoc dao tao
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'
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Hinh 5. M6 phong mét cdu binh ludn dé du doan nhén cam x(c
D. M hinh tinh chinh BERT phn tich ¥ kién cho tiéng Vigt

. Tinh chinh BERT- base cho bai todn phan tich y kién cho tiéng Viét chi sir dung ma thong bao [CLS] & vi tri déu cdu van.
Dau ra vécto cia ma thong bao nay chuyén dén mdt mang truyén thang lam nhiém vy phén loai nhw Hinh 6.

Tiéu cwe
Trung tinh
Tich cye

T

FFNN + Softmax

SRR

BERT
Pt 11 s
[CLS] Tok2 Tok3 Tokd4 TokS5 Tak 256

Hinh 6. Kién trac BERT base [6]
V. THUC NGHIEM
A. Dit li¢u thwe nghiém

B dit liéu UPT duoc thu thap va tién xur ly. Tong s6 6000 ciu binh luan dwoc gan nhin: tiéu cuc, trung tinh va
tich cuc duge mo ta trong Bang 2.

Bang 2. Bang ty 1€ cac cau van trong bg dir liéu UPT

Tiéu cuc Trung tinh Tich cuc Téng

S6 lwgng ciu viin 2128 1760 2112 6000

Ty I8 (%) 35,47% 29,33% 35,20% 100%

P9 dai trung binh ciia ciu vin 21,73 10,66 19,62 17,73
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Chung t6i tién hanh chia tap dit li¢u 6000 cAu vin thanh 3 tap huén luyén, phét trién va kiém thir m hinh 7/1/2
tuong ung: tdp huan luyén (train): 70%, tap phat trién (validation): 10% va tap kiém tra (test): 20%.

Trong bang 2, nhdn trung tinh ¢6 ty 1¢ thap hon 2 nhan tiéu cuc va tich cuc khoang 6% nhung khong déng ké,
dir liéu tuong doi can bang gilta cac nhan. B dai trung binh cta cau van trén nhan trung tinh thap hon khoang 45% so
vGi @ dai cau cua 2 nhan tich cyuc va tiéu cuc.

B. Cong cu danh gia

Khi danh gia mo6 hinh, phép do Precision, Recall, F1_score thuong dugc sir dung cho bai toan phan loai.

Precision = P
" TP+FP

Recall = i
el = TP ¥FN

Precision. Recall
Precision + Recall

F; — score = 2

True Positive (TP): sb luong diém cua 16p positive dugc phan loai ding 1a positive.

True Negative (TN): s6 luong diém cua 16p negative dugc phan loai dung la negative.
False Positive (FP): s& luong diém cua 16p negative bi phan loai nhdm thanh positive.
False Negative (FN): sd luong diém cuia 16p positiv bi phan loai nhim thanh negative

Macro-average precision 1a trung binh cong ciia cic precision theo 10p, trong tur véi Macro-average recall. Ddi voi
bai toan nay ching t6i 13y gia tri trung binh cdng F1-score dua trén Macro-average precision va Macro-average recall.

C. Cai ddt va két qua thue nghiém

Chung t61 thuc hién cai dat trén moi truong Google Colab voi GPU Tesla V100 16GB, ngén ngir 1dp trinh
Python, thu vién Huggingface, framework Pytorch.

Chang tdi str dung thudt toan t6i uu Adam cho m6 hinh CNN/LSTM, trong khi d6 BERT-base, PhoBERT st
dung thuét toan t6i vu AdamW va céc siéu tham s6 trong bang 3.

Béng 3. Bo siéu tham s ciia cac mé hinh CNN/LSTM/BERT-base/PhoBERT

Model Embedding size Learning rate Batch size Max-length Epochs
CNN 128 0,001 32 10
LSTM 128 0,001 32 10
BERT-base [6] 2e-5 32 125 10
PhoBERT 2e-5 32 125 10

1. Két qua thuc nghiém

Béng 4 thé hién két qua thir nghiém cta cac mé hinh LSTM, CNN, BERT-base va PhoBERT.

Bang 4. Két qua thir nghiém trén b dit liéu UPT

M6 hinh Precision (%0) Recall (%) F1-score (%)
LSTM 72,23 72,03 72,11
CNN 80,89 79,70 79,60

BERT-base [6] 86,71 86,18 86,25

PhoBERT 89,89 89,71 89,68

2. Phdn tich két qua thuc nghiém

, Theo két qua Bang 4, cc mo hinh LSTM dat F1-score 72,11%, trong khi d6 CNN dat két qua F1-score 79,60%
to6t hon mo6 hinh LSTM trén bo dix liéu DHPT. Ching ta nhan thay CNN khong chi xtr 1y t0t trén nhén dang hinh anh
ma con ap dung vao mang xur Iy ngdn ngir tw nhién rat hiéu qua.

Két qua trén cac mo hinh BERT cai thién dang ké, cao hon 10% so v6i ciac md hinh CNN, LSTM trude d6. Ta
thay két qua Bang 4, PhoBERT dat F1-score 89,68% cao hon mé CNN 10% va LSTM 17%. Biéu nay hién nhién,
PhoBERT duoc huén luyén trén bd dir liéu hoan toan bé“mg tiéng Viét va duoc tach tir truede khi dua vao huén luyén,
chiing hoc cac vécto nhiing cua tir theo ngit canh thay vi vécto ¢ dinh nhu vécto embedding, biéu dién dwoc nhidu y
nghia khac nhau ctia mét tir. So voi BERT-base [6] thi mé hinh PhoBERT cao hon khoang 3% nhung khong dang ké.
Mot viée nita d6 1a huin luyén mo6 hinh tinh chinh s€ mat it thoi gian hon, so véi PhoBERT véi epoch thir 4 thi két qua
trén tap phat trién dat d6 chinh x4c accuracy: 92,71%, F1-score: 91,92% ddng nghia v&i nhimg khuyén nghi cua tac gia
khi tinh chinh BERT chi tir 2-4 epoch cho mt nhiém vu xtr ly ngdn ngit tu nhién.

VI. KET LUAN

Trong bai bdo nay, chung tdi da thu thap dugc bd dir liéu danh cho bai toan phan tich quan diém nguoi dung noi
chung va mang gido duc noi riéng. Pac biét, thu thip cac binh luén, gop ¥ vé Truong Pai hoc Phan Thiét dua trén cac
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ngudn khac nhau, khong chi 1a kénh sinh vién ma con c¢6 doanh nghiép, ngudi dung xa hoi tir nim 2015 dén 2019. Tir
viéc thu thdp dir li¢u, phan tich dir li¢u, cac phan hoi mang tinh gép y, mat chua t(")t“du(_rc gan nhan tiéu cuc cao hon cac
hai nhan con lai giap cho nha trudng mang nao can phai cap thiet cai thién, phat trién, nang cao chat luong giang day.

Bai bao di dé xuat mo hinh tién huan luyén PhoBERT giai quyét t6t trén b dit liéu phan tich quan diém, két
qua trén by dir li€u tach tu diém F1-score 89,68% va do chinh xac 89,89% vuot trdi so voi cac md hinh trude khi
BERT ra doi CNN, LSTM. Két qua cao hon mé hinh tién huan luyén BERT-base dugc dé xuét trong bai bao ciia
nhom tac gia Quoc Thai Nguyen va cdng su.
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ANALYSIS OF SOCIAL PERSPECTIVES ON PHAN THIET UNIVERSITY
Vo Quoc Tuan, Tran Thanh Phuoc, Tran Thanh Tram

ABSTRACT: In modern education, universities is service providers, students and parents are customers. It is extremely
necessary to capture the emotions and views of these customers (also known as society) about the services schools have provided.
Through those feedbacks, schools will receive positive and negative evaluations to promote the positive sides and limit the negative
sides. Within the scope of this article, we focus on two things: (1) Building the data set of social sentiment for Phan Thiet University
including 3 labels: positive, neutral and negative; (2) Proposing to use deep learning models such as CNN, LSTM, BERT and
PhoBERT to test the case of perspectives analysis of Phan Thiet University. The results show that PhoBERT gave the highest results
on the Phan Thiet University dataset with an F1-score of 89.68%.
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