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In recent years, universities are interested in surveying and analyzing
student’s feedbacks to improve teaching effectiveness as well as
training quality. However, the manual analysis will be costly in terms
of effort and time-consuming with the large data. Therefore, in this
paper, we introduce a new dataset on student’s feedback of aspect
categories detection and aspect-sentiment classification tasks. Our data
consists of 5,010 sentences which are annotated by 11 pre-defined
aspect categories (teacher behavior, teaching skills...) and 3 sentiment
polarities (positive, negative, neutral) with annotation agreements of
88.95% and 80.52% according to two tasks. In addition, we present a
series of experiments on the dataset based on a combination model
BiLSTM-CNN, compared with other machine learning approaches. The
experimental results show that our combination method achieves the
best scores with the F1-score of 78.93% and 73.78% for the aspect
category detection task and aspect-sentiment classification task,
respectively. Experimental results demonstrate the effectiveness of our
ensemble architecture.

PHAN TICH Y KIEN THEO KHIA CANH TREN BINH LUAN PHAN HOI
CUA SINH VIEN CHO TIENG VIET

Ton Nir Thi Sau’, Pd Phuéc Sang, Pham Thi Thu Trang
Phan hiéu Trirong Dai hoc Ngi vu Ha Ngi tai Thanh phé Hé Chi Minh

THONG TIN BAI BAO

TOM TAT

Ngay nhan bai:  29/9/2021
Ngay hoan thién: 18/11/2021
Ngay ding: 18/11/2021

TU KHOA

Dix liéu tiéng Viét

May hoc

Hoc sau

Phan tich y kién theo khia canh
M6 hinh két hop

Trong vai nam gan day, cac truong dai hoc thuong khao sét, thu thap y
kién cua sinh vién dé nang cao hiéu qua giang day va cai thién chat
luong dao tao. Tuy nhién viéc phan tich mot cach tha cong s& tén
nhiéu chi phi vé cong sirc va thoi gian khi kich thudc phan hdi I6n. Do
do, trong bai bao nay, chiing t6i giéi thiéu mot bo dit liéu trén phan hoi
cua sinh vién cho bai todn phat hién khia canh va phan loai cam xdc
theo khia canh. Bo dir liéu cua ching toi bao gom 5010 cau dugc gan
nhén theo 11 khia canh khac nhau (hanh vi, k¥ niang giang day...) va
theo ba cam xuc (tich cuec, tiéu cuc va trung tinh) voéi do ddng thuan 1a
88,95% va 80,52% tuong ng hai bai toan. Bén canh do, chung toi
cling trinh bay mot chudi thi nghiém dya trén bo dir liéu dua trén mo
hinh két hop BiLSTM-CNN so sanh vaéi cdc mé hinh may hoc khac.
Két qua nghién ciru cho thiy ring phuong phap két hop BiLSTM-CNN
dat két qua tot hon cac phuong phap khac véi chi sé F1 1a 78,93% va
73,78% tuong trng cho bai ton phét hién khia canh va phan loai trang
thai cam xuc theo khia canh. Két qua thir nghiém ching minh tinh hiéu
qua cuia kién trac tong thé ciia ching toi.
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1. Giéi thigu

Trong cic nim gan day, nganh gido duc & Viét Nam da cé nhiing thay doi dang ké tir chwong
trinh dao tao, chat luong doi ngii giang vién cho dén méi tredng hoc tap véi muc dich gitp sinh
vién tiép thu kién thuc hiéu qua hon. Pac biét hién nay chuong trinh dao tao, chat luong doi ngi
giang vién, co s Vat chat,... duoc cac truong dai hoc rat quan tam va cb géng cai thién cho pha
hop véi nhu cau cua nguoi hoc, dap ung sy phat trién cia xa hoi. Dé giai quyét duoc van dé nay,
cac truong dai hoc thuong khao sat dé lay y kién phan hdi ciia ngudi hoc lién quan dén chuong
trinh hoc, noi dung cac mon hoc, hoat dong giang day cua giang vién... Thong thuong cac y kién
nay duoc phan tich mot cach thu cong boi cac nhan vién. Tuy nhién, viéc phan tich y kién phan ho|
theo cach thu cong sé lam mat nhiéu thoi gian va khdng tong hop dugc mét cach chinh xac cac van
dé ma sinh vién d& cap dén. Bai toan phan tich y kién phan hdi theo khia canh duoc cac nha nghién
ctru dat ra v6i muc dich nghién ctiu ra cac thuat toan, mo hinh phén tich cac y kién mot céch tu
d6ng voi do chinh xéc cao. Trong 5 nam trd lai ddy, hau hét cac nghién ctiru déu sir dung b dit lidu
duogc cdng bd bai hoi thao SemEval-2016 [1]. Hoi thao nay di cong bd tong cong 19 bo dit liéu trén
8 ngdn ngir cho 7 linh vyc khac nhau. Tuy nhién, trong d6 khong c6 cac linh vyc gido duc. Chinh vi
thé, cac nhom nghién ctiu [2]-[4] d4 trinh bay cac nghién ctu tap trung vao linh vic mién gi&o duc.
Cu thé, tac gia M. Sivakumar va cong su [2] da sir dung cac phuong phap phan 16p va phan cum
truyén thong trén di liéu phan hoi sinh vién thu thap ¢ trang Twitter. TAc gia G. S. Chauhan va
cong sy [3] d trinh bay nghién cttu anh huong cua khia canh trong méi truong day hoc bang cach
sir dung cdc mo hinh may hoc va dua trén tir vung. Tac gia Z. Kastrati va cong su [4] da trinh bay
moét kién tric tan dung chién luoc hoc giam sat kém (weak supervision) dya trén mé hinh CNN dé
du doan cac khia canh trén y kién phan hoi cua sinh vién. Két qua danh gia trén do do F1 dat
86,13% cho bai toan phat hién khia canh va 82,10% cho bai toan phat hién cam xuc cho khia canh.

Con dbi vai tiéng Viét, bai toan nay ciing nhan dwoc nhidu nghién ctu tir nim 2018 sau cudc
thi shared-task VLSP [5]. Tac gia Nguyén Thi Minh Huyén va cac cong su [5] da té chic cude
thi va sir dung bo dir liéu cho bai toan ABSA dbi voi mién dix liéu nha hang va khach san & mic
d6 doan. Dua trén bo dir liéu nay, tac gia Bang Van Thin va cac cong su [6] da sir dung mot
phuong phap chuyén bai toan nhiéu nhan thanh céc bai toan phan 16p nhi phan sir dung cac dic
trung dugc rat trich tir y Kién cia nguoi ding. Sau d6, Pang Vian Thin va cac cong su [7] ciing dé
Xuit mot phuong phap hoc sdu Deep Convolutional Neural Network dé giai quyét bai toan phat
hién khia canh trén hai bo dir liéu nay. Ngoai ra, tdc gia Nguyén Thi Thanh Thiy va cac cong su
[8] ciing trinh bay mot bo dir liéu cho bai toan ABSA ¢ mién nha hang va tan dung dit liéu bd
sung tir tiéng Anh dé 1am giau dir liéu. Két qua thir nghiém trén phuong phap SVM cho thay hiéu
qua cua cach tiép can nay. Téc gia Tran Thién Khai va Phan Thi Twoi [9] di trinh bay mot kién
triic két hop nhiéu md hinh may hoc khac nhau cho bai toan phan tich cam x(c trén dit liéu tiéng
Viét. Tuy nhién phuong phap cuia c4c tac gia can nhiéu tai nguyén vé bo nha va thoi gian huan
luyén. Gan day, tac gia Pang Van Thin cling c&c cong su [10] ciing dd cong bd 2 bo dir liu
chuan ¢ mtrc d6 cau cho hai mién nha hang va khach san véi kich thugc 10,000 cau y kién dé
phuc vu cho nghién cau. Tir d6, chung ta co thé thiy hau hét cac by dir liéu dugc xay dung va
phét trién cho mién nha hang hozc khéch san. Tur viéc nhan thay duoc tam quan trong va nhu cau
bai toan cho linh vuc gio duc, ching tdi tién hanh thu thap va xay dung bo dit liéu ddi véi y kién
phan hoi sinh vién & mirc d6 cau. Muc tiéu cua ching t6i 1a nghién ciu va 4p dung cac phuong
phép may hoc dé xay dung cho viéc hd tro phan tich cac y kién phan héi caa sinh vién mot cach
tu dong. Cac dong gdp chinh cia ching téi trong bai bao nay dugc trinh bay nhu sau:

+ PAu tién, chdng toi tién hanh thu thap va gan nhan thu cdng mot bo dir liéu ¢ mic do cau
cho y kién phan hoi ciia sinh vién bao gom 11 khia canh khac nhau va 3 mic trang thai cam xuc
(tich cuc, tiéu cuc, trung tinh).

+ Tha hai, chiing t6i nghién ctru va &p dung cac phuong phap may hoc khac nhau, bao gom
cac phuong phap may hoc truyén thong ciing nhu cac mé hinh hoc sau dé giai quyét bai toan nay
trén bo dir liéu da xay dung.
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Bé cuc bai béo cua ching t6i dugc trinh bay nhu sau: Phan tjép theo s trinh bay phuong phap
nghién ctru. Sau do la két qua va ban luan trinh bay ¢ phan 3. Cudi cuing la trinh bay phan két luan.

2. Phwong phap nghién ciru

Trong phan nay, chlng t6i s& trinh bay chi tiét quy trinh xay dung va gan nhan di liéu cho hai
toan con bai toan ABSA bao gom: (1) Bai toan phat hién khia canh va (2) Bai toan phét hién cam
xtc theo khia canh cho mién dit liéu gido duc. Ngoai ra, chung t6i ciing trinh bay chi tiét cac
phuong phép thir nghiém va so sanh véi cac phuong phap may hoc truyén thong va hoc sau trén
b6 dir liéu xay dung.

2.1. Xay dung va gan nhan dar ligu

Qua tim hiéu ching t6i nhan thay hién nay chua c6 bo dir liéu chuan vé y kién phan hoi cua
sinh vién theo khia canh. Cho nén muc tiéu cua ching tdi 1a xay dung mot bo dix liéu chuan &
mttc d6 cau phuc vu cho viéc nghién ciru bai toan sir dung cac phuong phap hoc giam sat. Dé thu
thap va gan nhan di liéu y kién phan hdi caa sinh vién, ching tdi ké thira va phat trién duya trén
cac y kién cua bo dir liéu UIT-VSFC [11]. Chlng t6i tan dung céc ¥ kién da dugc xu ly va tién
hanh xay dung cac huéng dan gan nhan theo 11 khia canh va 3 trang thai cam xtc khac nhau dya
trén cac phan tich thuc té cho hai bai toan khac nhau: (1) Bai toan phét hién khia canh — céc khia
canh khac nhau duoc dé cap trong ¥ kién phan héi cua sinh vién; (2) Bai toan phat hién cam xuc
theo khia canh — ddi voi mbi khia canh duge dé cap sé xac dinh trang thai cam xuc (tich cuec, tiéu
cuc, trung tinh). Vi du, cho mét y kién “thay rat nhiét tinh , nhung day hoi khé hiéu.”, thi két qua
gan nhan cua ching t6i la “{Hanh vi, positive}, {Ky nang giang day, negative}”. Trucrc khi gan
nhan, ching tdi xay dung tai liéu hudng dan gan nhan dé hd trg nguol gan nhan trong qué trinh
xay dung di lidu. Sau d6, ching t6i s& tién hanh cac giai doan gan thir va danh gia ngudi gan
nhan trén bo dir liéu caa ching toi. Két qua gan nhan cudi cing gitta ba ngudi gan nhan cua
chung toi dat do dong thuan 1a 88,95% cho bai toan phat hién khia canh va 80,52% cho bai toan
phét hién cam xuc trén khia canh. Két qua do dong thuan nay cho phép ching tdi tién hanh gan
nhan mot cach doc lap. Danh sach céc khia canh va sb luong twong ng trong toan bd bo dir liu
dugc trinh bay ¢ Bang 1 va Bang 2. Két qua cudi cing, chung t6i da xay dung duoc 5010 cau y
kién phan hoi cua sinh vién duoc gan nhan theo 11 khia canh va 3 trang thai cam xtc khac nhau.
Bo dit liéu cua chiang toi dugc chia thanh ba tap khac nhau 1 tap huan luyén, tap phét trién va tap
kiém tra theo ty Ié chia 7/1/2.

Bang 1. Danh sach va thong ké sé lirong céc khia canh duroc trong bé dir liéu cia ching toi

Ky higu  Khia canh Dién giai

Céc y kién dé cap dén céch t6 chic day hoc, phuong phap day hoc ly thuyét,
thuc hanh cua giang vién.

Céc y kién dé cap dén kinh nghiém thyc tidn va viéc dwa noi dung thuc tién
15ng ghép vao bai giang cua giang vién

Céc y kién d& cap dén cac hanh vi, thai d¢ cua giang vién trong giang day va
giao tiép voi ngudi hoc.

#aspect4 Bai tap Cécy kién dé cap dén bai tap, sb luong bai tap va cAc loai bai tap cua giang vién,...
#aspect5 Cham diém Cacy kién dé cap dén hoat dong cham diém cua giang vién.

#aspect6 Cung cap tai lieu Céc y kién dé cép dén viéc cung cap tai liéu, gido trinh, gido an cua giang vién.
Céc y kién dé cap dén muc do hiéu biét cua giang vién vé noi dung giang
day, kién thire da cung cap cho sinh vién.

#aspect8 Chuong trinh hoc Cac y kién dé cap dén chuong trinh hoc, mon hoc.

#aspect9 Thiét bi day hoc Cac y kién dé cép dén  trang thlet bi day hoc nhu phong hoc, may chiéu, quat, dén.
Céc y kién dé cap dén dé xuat, mong mudn cua sinh vién gui dén giang vién
va nha truong.

Céc y kién dé cap dén van d& chung cua giang vién va hoic khdng thudc cac
khia canh trén.

#aspectl Ky nang giang day
#aspect2 Kinh nghiém

#aspect3 Hanh vi

#aspect7 Kién thuc

#aspect10 Dé xuét

#aspectll NOi chung
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Nhin vao Bang 1, ching ta d& dang nhan thiy dwoc sy mit can bing giira cac khia canh véi
nhau, cu thé ddi véi cac khia canh lién quan dén nhan xét ciia sinh vién vé giang vién nhiéu nhu
“kp nang giang day”, “hanh vi” hay “bai tap”. Con dbi voi cac khia canh khac it duoc sinh vién
dé cap dén nhu 13 “chdm diém”, “thiét bi day hoc”, “dé xuat”. Dleu nay c6 thé giai thich duoc,
boi vi hau hét céc khao sat 1a khao sét cua sinh vién danh gia vé chit luong giang day cua mon
hoc, nén hau hét cac y kién phan hdi cua sinh vién s& nhan xét dén giang vién la didu c6 thé Chap
nhan duoc. D6i v6i bai toan ndy, viéc mat can bang gitra cac khia canh 1a mot diéu khdng thé
tranh khoi vi dit liéu ching t6i duoc thu thap tir nhitng y kién thuc té. Vi vay, su chénh léch giita
cac khia canh nay ciing 1a mot thach thuc trong b dir liéu cua ching toi xay dung.
Bang 2. Danh sach va thong ké sé lirong cac trang thai cam xdc

Tuong ung voi tung khia canh trong bg diz ligu cua ching téi
Nhén cam xic

Khia canh Tich cuc Tiéu cuc Trung tinh Tong
K nang giang day 1148 536 15 1699
Kinh nghiém 102 18 0 120
Hanh vi 1530 434 6 1970
Bai tap 151 122 4 277
Cham diém 24 37 1 62
Cung cp tai liéu 66 89 0 155
Kién thuc 155 57 2 214
Chuong trinh hoc 17 59 2 78
Thiét bi day hoc 59 2 3 64
Dé xuit 121 2 29 152
NG6i chung 232 285 50 567

2.2. Kién triic mé hinh

Sau khi xay dung tap dix liéu y kién phan hoi cua sinh vién, chiing tdi tién hanh cai dat cac
phwong phap dua trén céch tiép can cac md hinh may hoc truyén thdng va cac mé hinh hoc sau.
Kién trc mo hinh tong quat dugc thi nghiém trong bai bao nay duoc trinh bay ¢ Hinh 1. Sau do,
bai béo trinh bay mot md hinh két hop giira hai md hinh mang héi quy hai chiéu 1a Bidirectional
Long short-term memory va md hinh mang tich chap Convolutional Neural Network — viét tat Ia

BiLSTM-CNN.
Forward Backward
LSTM Layer LSTM Layer
L {K¥ néng gidng day,
Gido vién day N » —— tich cuc}
hay nhwng » 7 {Cham dieém, tiéu curc}
cho diem kha >
Dense Cutput
Layer
Output Layer

BILSTM Layer CNN Layer

Hinh 1. Kién triic mé hinh két hop BiLSTM-CNN cho bai todn tich y kién theo khia canh

M0 hinh cua ching toi dugc md ta & Hinh 1 bao gém céc thanh phan chinh nhu sau: Lép dau
vao (Input), 16p nhing tir (Embedding), 16p mang hoi quy LSTM hai chiéu (BiLSTM), Lép tich
chap (Convolution), 16p gop (Pooling), I6p phan loai (Fully connected) va lép dau ra (Output).
Trong d6, chi tiét cac thanh phan chinh dugc trinh bay nhur sau:

+ Lép dau vao: Cac phan hoi sau khi qua budc tién xir Iy s& duoc biéu dién thanh cac véc to
s6 v6i chiéu dai cb dinh voi chiéu cua vecto ¢b dinh 13 binh luan dai nhat. Céc binh luan khong
du do dai sé duoc ty dong thém gia tri <PAD>.

+ Lép nhang tir: M3i tir vung s& duoc chuyén thanh mot vecto dai dién thong tin biéu din cua
ching. Céc cong trinh nghién ciru trude day da ching minh viéc st dung cac bo nhang tur (pre-
trained word embedding) dem lai hiéu qua tot hon so vdi viéc khoi tao cac vector ndy mot cach
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ngau nhién. Chinh vi thé, trong bai bao nay, chiing toi sir dung b nhing tir da dugc huan luyén sin
danh' cho tiéng Viét duoc huan luyén trén mién dit liéu tin tiee dé rat trich cac vecto tir vung.

+ Lép BILSTM: Tiép theo, chling toi st dung mot md hinh mang hdi quy LSTM hai chiéu dé
khai thac théng tin mdi lién hé cua céc tir vung theo ngir canh trudc va sau trong cau binh luan.

+ Lop tich chap: Dua trén cac véc to biéu dién tir 16p BiLSTM, chung t6i sir dung nhiéu bo
loc (filter) voi cac kich thuéc khac nhau dé rut trich cac dic trung cuc bd caa binh luan. Cu thé,
kich thudc bo loc dugc sur dung trong 16p nay co kich thudc 1a 2,3 va 4. Cac gia tri nay cho phép
mo hinh rut trich ra cac dic trung cuc bo 2-gram, 3-gram va 4-gram.

+ Lop gop: O tang kién trdc nay, ching t6i sir dung ky thuat Global Max Pooling cho mai 16p
tich chap dé rut trich ra cac dic trung quan trong cua binh luan dé lam véc to biéu dién cho toan
bo dau vao.

+ Lép phan loai: Sau khi rat trich ra cac dic trung quan trong biéu dién dau vao, ching toi
dua cac dic trung ndy qua 16p phan loai véi ham kich hoat RELU dé xac dinh xem nhan khia
canh va trang thai cam xtic twong ting duoc dé cap binh luan trong dau vao.

+ Lép dau ra: Mdi khia canh va trang thai cam xtc twong ng s& duoc biéu dign thanh mot
one-hot véc to c6 do dai 1a 4 phan tir dai dién cho cac thdng tin: None, positive, neutral, negative.
Chung t6i sir dung mot bo phan 16p véi ham kich hoat softmax tuong tng mdi khia canh dé tinh
toan gia tri phan b xac suat cua tirng nhan phan loai.

e

softmax = —¢ z €]
j=1¢

Loss = — Y v; . log¥; @

Bo dit liéu phan hoi sinh vién caa ching t6i 1a mot bo dit liéu khdng chia nhiéu 13i ngir phép,
tir vung. Tuy nhién, dé ting do chinh xac cho mé hinh, ching t6i van tién hanh cac budc xu ly di
liéu trude khi huan luyén. Cac budc tién xir Iy duge trinh bay nhu sau:

+ Bwéc 1: Xoa cac thong tin du thira trong binh luan nhu nhidu khoang tring, dau chim cau
hozc cé4c icon trong binh luan va ap dung céc biéu thirc chinh quy dé thay thé céc dir liéu sé thanh
Ky tr “num”.

+ Bwéc 2: Sau do, chung t6i sir dung thu vién Pyvi® dé tach dau vao thanh céc tir vung bai vi
mot tir vung trong tiéng Viét duoc ciu tao tir mot hodc nhiéu am tiét.

+ Bwéc 3: Budc cudi clng 1a chuyén tat ca cac tir vung trong chudi dau vao thanh chir thuong
dé giam kich thudéc tir veng trong bo dit liéu va nang cao hiéu qua.

2.2.1. M6 hinh so sanh

Trong bai bao nay, ching toi cling nghién ciru va cai dat cac phuong phap may hoc truyén
théng nhu Support Vector Machine, Naive Bayes hay Neural Network két hop véi cac dic trung
thii cong. Bén canh d6, ching t6i ciing nghién ciru cac mé hinh hoc sdu nhu mang hdi quy Long
short-term Memory, mang tich chap Convolution Neural Network trén bo dir liéu gan nhén cua
ching tdi. Chi tiét thdng s6 cac mo hinh so sanh dwoc chiing t6i trinh bay nhu sau:

- Support Vector Machine (SVM) [6], [8]: SVM la mét trong nhiing phuong phap may hoc
truyén thng dat hiéu qua t6t d6i voi cac bai toan xur Iy ngdn ngit. Chang t6i sir dung md hinh
Linear SVM vai thong so khai tao gia tri C=0,1.

- Naive Bayes (NB): Déy ciing la mot phuong phap phan loai tét cho dir liéu van ban, tuy
nhién boi vi véc to biéu dién cho cac dic trung c6 xu hudng roi rac, do d6 chung toi sir dung mo
hinh Naive Bayes da thuc dé cai dat thi nghiém.

- Neural Network (NN): Mang nhan tao véi mot 16p an duy nhét véi 128 node duogc sir dung
ham kich hoat ReLu, ham t6i uwu hoa Adam, gia tri a = 0,001 va t&i da 300 14n lp.

! https://github.com/sonvx/word2vecVN
2 https://github.com/trungtv/pyvi
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- CNN: Mang tich chap CNN [12] Ia mét trong nhitng md hinh hoc sau ¢6 hiéu qua ddi voi
c4c bai toan phan loai van ban. Chinh vi thé, ching t6i sir dung mang CNN nhu 1a mot mé hinh
so sanh chuan dé danh gia hiéu qua.

- LSTM: Twong ty nhu md hinh CNN thi mé hinh mang hdi quy LSTM ciing 1a mé hinh hoc
sau chuén, do d6 chung t6i ciing cai dt mé hinh mang hoi quy LSTM [13] véi céc théng s chuan.

Déi véi cac md hinh may hoc truyén thong, ching toi s& tién hanh rut trich cac dic trung thu
cong tir vung va ap dung ky thuat TF-IDF dé biéu dién cac ddc trung van ban thanh céc vecto s6
dé dua vao cac mé hinh huan luyén cac bo phan 16p.

2.2.2. Chi tiét cai dat

Déi voi mo hinh két hop BILSTM-CNN, ching téi st dung mé hinh mang hdi quy 2 chiéu
LSTM véi gia tri mi sé chiéu cua chiéu an 1a 128 chiéu. Sé luong bo loc trong mdi 16p tich chap
cua chung tdi c6 128 bo loc vai kich thudce kernel twong tng 2,3,4 tir vung vai ham kich hoat
ReLU. Gia tri tc d6 hoc cua ham ti vu Adam duoc chon véi gié tri 0,001. Gia tri batch size dé
huan luyén mé hinh duoc gan 1a 32. Bi vai mo hinh hoc sdu CNN thi chiing tdi sir dung 3 bo loc
tich chap khac nhau véi kich thudc tuong ty nhu mé hinh két hop 12 3 16p tich chap voi kernel la
2,3,4. Con d6i mé hinh LSTM thi s6 mdi sb chiéu caa chiéu an c6 gia tri 1a 128. Ca hai md hinh
CNN va LSTM déu sir dung mot bo nhing tir word2vec® da huan luyén trén tap dir lidu céc bai
bao tin tuc vai s6 chidu cua mdi véc-to 1a 300 chidu. Cac md hinh may hoc truyén théng nhu
Naive Bayers, SVM, Neural Network thi chiing toi 4p dung k¥ thuat Grid Search dé lya chon ra
cac tham sé6 mé hinh trén tap phat trién caa bo dir ligu.

2.2.3. B¢ do danh gia

Dé danh gia hiéu qua cua cac phuong phap khac nhau, chung t6i sir dung cac d6 do chuan cho
bai toan nay 1a d6 chinh xéac, d6 phu va chi s6 F1-score dugc tinh theo phuong phap micro bai vi
ty 16 mit can bang giita cac nhan khia canh véi nhau. Cong thie tinh d6 chinh xac, d6 pha va chi
s6 F1 micro dugc trinh bay nhu sau:

_ 3¢ 1AnB|

P= <1l (3)
_ ¥£.1AnB|

R= Y&, 1B )
2+ Px R

17 PR ®)

Trong dé: A 1a phan 16p dugc hé thong du doan ra, B 1 phan 16p dich (phan 16p duoc ngudi
dung gan nhén), C 1a tong sb lwong nhin khia canh (C=11 trong trudng hop dir lidu ching t61).
3. Két qua va ban luan

O trong phan nay, ching tdi s& trinh bay két qua nghién ctu cua phuong phap thir nghiém va so
sanh két qua vai cac md hinh may hoc truyén théng va mé hinh hoc sau khac trén bo dit liéu da xay
dung. Bang 3 va Bang 4 trinh bay két qua thyc nghiém cac md hinh trén tap kiém tra twong (mg véi
hai bai toan la: Phat hién khia canh va Phat hién khia canh cung véi trang thai cam xtic twong tng
theo cac do do nhu: do chinh xac, d6 pha va chi s F1. Nhin mot céch téng quan giira hai bai toan,
chiing ta dé dang nhan thiy dugc sy hiéu qua ciia phuong phéap két hop BiLSTM-CNN lién quan
dén chi s6 F1, cu thé ddi voi bai toan phat hién khia canh, mé hinh ching t6i dat d6 chinh xéc la
78,78%, d6 phu 1a 79,08%, con do do F1 1a 78,93%. Con dbi vai bai toan phat hién khia canh va
trang thai cam xuc twong tng, thi mo hinh nay dat két qua do chinh xéc 1a 73,64%, do phu la
73,93% va d do F1 1a 73,78%. O day, chung ta thdy rang két qua cta bai toan thir hai luc nao ciing
s& thip hon bai toan dau tién voi muc tidu caa bai toan tha hai 1a xac dinh céc khia canh va trang
thai cam xtic twong tg, do d6 khi tinh toan d6 do, chiing ta s& tinh ding mdt mau khi mé hinh vira
xac dinh chinh xéc ca hai nhan khia canh va trang thai cam xic. Di v6i ba phuong phéap may hoc
truyén thong nhu SVM, NB va NN, chang ta thiy dwoc su hiéu qua cua md hinh SVM so véi hai

® https://github.com/sonvx/word2vecVN
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phuong phap con lai. Két qua nay cho thay rang SVM van la mot md hinh hiéu qua nhat trong céc
phuong phap may hoc cb dién. Con ddi véi hai md hinh hoc sau 1a CNN va LSTM thi ching ta
thdy c6 su hiéu qua cao hon +0,61% va +1,27% cua kién trGc CNN. Tuy nhién sy chénh Iéch nay
khong dang ké giita hai md hinh. Dya vao két qua chling ta van thay dwoc su vuot trdi cia cac mo
hinh hoc sau so véi cac md hinh may hoc truyén thong. Cu thé mo hinh CNN cao hon mé hinh
SVM la +0,9% cho bai todn phat hién khia canh, va +3,48% cho bai toan phéat hién khia canh va
trang thai cam xac. Con mé hinh dé xuat thir nghiém cua ching t6i thi cao hon moé hinh CNN 1an
luot 14 +2,82% va + 1,26% tuong tng cho hai bai toan. Két qua md hinh két hop CNN va BiLSTM
cao hon hai mé hinh hoc sdu CNN va LSTM bai vi chiing tdi str dung mé hinh BiLSTM d& hoc
biéu dién theo ngir canh hai chiéu cua cau dau vao, sau d6 ding k¥ thuat CNN dé rat trich cac dic
trung theo timg bo loc trén biéu dién cua BiLSTM. Diéu nay giip mé hinh ¢6 nhiéu thong tin va
tang d6 hiéu qua hon khi str dung hai moé hinh mét cach riéng I¢é.
Bang 3. Két qud thi nghiém cdc phirong phdp cho bdi todn phat hién khia canh trén tap kiém tra

Phuwong phip P chinh xac (%) Do phii (%) Chi sb F1 (%)
NB 57,75 61,75 59,69
NN 68,70 75,37 71,88
SVM 68,41 83,51 75,21
LSTM 73,25 77,90 75,50
CNN 72,60 79,98 76,11
BiLSTM-CNN 78,78 79,08 78,93

Bang 4. Két qua thi nghiém cdc phirong phép cho badi todn phat hi¢n khia canh
va trgng thai cam xiic twong g trén tdp kiém tra

Phwong phap P chinh xac (%) Do phii (%) Chi s6 F1 (%)
NB 51,76 55,34 53,49
NN 61,18 67,12 64,01
SVM 62,80 76,66 69,04
LSTM 68,52 74,21 71,25
CNN 69,17 76,21 72,52
BiLSTM-CNN 73,64 73,93 73,78
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Danh sach cac khia canh

Hinh 2. Két qud chi tiét ting khia canh va trang thai cam xtic
cua mo hinh két hgp BILSTM-CNN trén tgp kiem tra

Hinh 2 md ta két qua chi tiét &6 do F1 cua cac khia canh trong tap dir liéu kiém tra cia mo hinh
dé xuat cho bai toén phat hién khia canh va cam xdc twong ung. Nhin vao Hinh 2, ching ta thay
dugc sy hiéu qua cua md hinh d6i v6i cac khi canh nhu “Hanh vi”, "Ky ndng giang day”, “Cung
Cap tai ligu” voi do do F1 1an luot 1a 84,10%, 78,99% va 73,68%. Trong khi do, cac khia canh nhu
“Chuwong trinh hoc”, “NOi chung”, “Kién thic” voi do do F1 lan luot 1a 42,86%, 47,71% va
54,76%. K&t qua nay c6 thé giai thich bai vi sé lwong cac khia canh nay thuong 1a cac khia canh c6
s6 lugng y kién it trong dir liéu. Do d6, dé nang cao hiéu qua ciia cac khia canh nay, chiing t6i s& c6
gang bo sung cac dir liéu bang cach gan nhan thém hozc ap dung cac phuong phap ting cuong dir
liéu. Do d6, cac nghién ciru trong twong lai khi sir dung bo dit liéu caa chiing toi can tap trung chl y
céc nang cao higu qua cac khia canh nay dé tang hiéu qua tong quan cua toan h¢ thng.
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4. Két luan

Trong bai bao nay, chiing t6i da trinh bay mot nghién ciru vé bai toan Phan tich cam x(c theo
khia canh trén y kién phan héi cua sinh vién véi cac muc tiéu da dat dugc nhu sau: (1) Thu thap,
xay dung va gan nhan thu cong mot bo dit lidu voi kich thude 5010 cau y kién bao gom 11 khia
canh va moi khia canh s& duoc gan béi 3 trang thai cam xtic khac nhau; (2) Ching t6i cling da cai
dat cac phuong phap may hoc, hoc sau trén b dir liéu xay dung dé 1am nén tang cho su phat trién
bai toan nay & cac cong trinh tiép theo. Két qua thuc nghiém da minh ching md hinh két hop cua
ching tdi BiLSTM-CNN cho két qua hiéu qua hon so voi cac md hinh khéc voi chi s6 F1 1a
78,93% cho bai toan phét hién khia canh va 73,78% cho bai toan phéat hién khia canh va trang
thai cam xaic twong (ng. Trong su phat trién tuong lai cta nghién ciu, ching t6i s& tap trung gan
nhan bd sung thém dé ting sb lwong dit liéu va nghién ctiru cac phuong phap dé nang cao hiéu
suit cua mé hinh. Bén canh d6, bo dir liéu gan nhan cua chung t6i ciing s& dwoc cong bd cho
cong dong nghién ciru dé thuc dy phét trién linh vuc nay trong tiéng Vieét.

Lol cam on

_ Bai bao la san pham nghién ctu cua dé tai “Xay dyng phan mém phan tich ty dong ¥ kién phan
hqi cua sinh vién vé phét lugng dao tao & Phén hi¢u Truong Dai hoc Noi vu Ha Noi tai Thanh pho
H6 Chi Minh”, ma so cua dé tai PTCT.2022.133 duoc tai trg boi Truong Pai hoc Noi vu Ha Noi.
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