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Tom tit

Cam xuic thi truong tie lau da la mot chu dé dwoc cac nha nghién ciru vé tai chinh hanh
Vi va cdc nha dau tw trén thi truong quan tam. Trong nghién civu ndy, chiing t6i dé xudt sir
dung mé hinh tich hop CNN-Bi-GRU-LSTM dé phan tich cam xiic ciia nha dau tw trén thi
triueong chirng khodn Viét Nam thong qua dit liéu tin tirc tiéng Viét. M6 hinh CNN-Bi-GRU-
LSTM duwgc hudn luyén trén 15.000 bai bao tai chinh de phdn loai van ban theo ba nhom
cam xiic va dat do chinh xdc 74,5%. Nghién ciru két ludn rang phwong phdp phan tich cam
xiic ¢6 kha nang xdc dinh tam 1y thi trieong dwa trén div liéu tin tirc bang tiéng Viét.

Tir khéa: Phan tich cam xiic, xit [y ngén ngit tw nhién, mang ledi than kinh.
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Abstract
Market sentiment has long been a subject of interest for researchers in behavioral
finance and market participants. This study introduces a CNN-Bi-GRU-LSTM integrated
model to analyze investor sentiment in the Vietnamese stock market using Vietnamese news
data. The CNN-Bi-GRU-LSTM model is trained on a dataset of 15,000 financial news
articles to classify text into three sentiment categories. The model achieved an accuracy
of 74.5%, demonstrating its effectiveness in extracting sentiment from text. The findings
of this study suggest that sentiment analysis methods hold promise in identifying market
sentiment based on Vietnamese news data.
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Pit van dé

Trong nhing nim gin ddy, phan
tich cam xtc, mot linh vyc thude xur ly
ngén nglr ty nhién (Natural language
processing - NLP) dang nhan duoc
nhiéu su quan tam trong gidi hoc thuat.
O Viét Nam, phan tich cam xuc da duoc
mg dung dé giai thich hanh vi cta nha
dau tu, nhung nghién ctru vé chu dé nay
chu yéu tap trung vao viéc xay dung chi
s6 tam 1y toan dién (Trac, Phan va nnk.,
2021). Mic du phd bién nhung chi sd
tam 1y khong tinh dén phan mg cam
xuc cta nha dau tu d6i voi thong tin dai
chung lién quan dén thi truong ching
khoén. Viéc str dung phan tich van ban
dé danh gia cam xtic cia nha dau tu thong
qua tin tuc da duogc nhiéu hoc gia nhu
Nguyén va nnk. (2015), Renault (2017),
Huang va nnk. (2020), Petropoulos &
Siakoulis (2021), Liu va nnk. (2023).
Tuy nhién, & Viét Nam, con c6 khoang
trng nghién ctru vé chi s6 cam xuc tin
ttrc do thiéu mé hinh phan tich vin ban
dugc dao tao bai ban bang tiéng Viét.
Phan tich cam xuc cta nha dau tu dya
trén tin tirc con c6 kha nang du doan loi
nhuén cia cac co phiéu cu thé cling nhu
chi sd thi truong (Li, 2020). Ngay nay,
véi sy bung nd cua khoa hoc may tinh,
¢6 nhidu k¥ thuat c6 thé phéan tich cam
xtc va dat duoc chi sd tin cay cao. Mot
trong nhirng phuong phép tiép can phd
bién va t6i uu hién nay 1a CNN (Mang
no-ron tich chdp) va LSTM (Mang tri
nh¢ dai han dinh hudéng ngén han). Bén
canh do, theo Tran (2019), mo6 hinh tich
hop BiGRU (Mang no-ron truy hoi co
cong hai chiéu) c6 thé dat hiéu qua cao

hon trong phan tich cam xuc. M6 hinh
két hop CNN-Bi-GRU-LSTM thé hién
kha ning cta noé chi yéu trong viéc
danh gia va phan tich cam xuc. O Viét
Nam, phuong phap nay chua dugc st
dung rong rii dé nghién ctru cam xuc
trén thi truong chimg khoan. Céc cong
ngh¢ phan tich cdm xtc trén thi truong
ching khoan hién c6 chua nhiéu, phan
16m str dung mo6 hinh CNN hodc LSTM.
Do do, muc dich cua nghién ctu nay
la tao ra mOt mo hinh linh hoat, c6 kha
ndng phan tich cam xtc cua thi truong
thong qua viéc st dung mo hinh tich
hop CNN-Bi-GRU-LSTM.

1. Tong quan nghién ciru

Trong thi truong tai chinh, tam ly
ciia nha du tu déng mot vai tro quan
trong trong qua trinh ra quyét dinh va
tham chi anh huong dén két qua giao
dich cua ho (Ackert va Deaves, 2010).
Trén thuc té, nhiéu nghién ctru da duoc
tién hanh dé xac dinh su anh hudng
dén tam 1y nha dau tu 18n thi truong tai
chinh dugc phan anh thong qua céc dir
liéu san c6 trén thi trudng.

Theo Simon va Wiggins III (2001),
su bién dong cua thi truong thuong
duogc cac chuyén gia goi la “thudc do
ndi s¢ hii cua nha dau tu” va khi cac
nha dau tu trong giai doan lo ling tot
d6 c6 thé mang dén nhirng co hoi 16n
dé mua ching khoan trén thi truong
(Simon va Wiggins III, 2001). Hon
nira, nghién ctru cua Ritter va Welch
(2002) di chi ra rang trong cac dot
phat hanh c6 phiéu lan dau ra cong
chung (IPO), do sy lac quan qua muc
ctia cac nha dau tu da khién cho gia
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IPO thuong bi day cao hon gia tri thuc
cua chung.

Hién nay, nhd sy phat trién cua
khoa hoc may tinh va xur Iy ngén ngix
tu nhién, cac nha nghién cuu da co
thé do ludong tam 1y nha dau tu thong
qua dir li€u van ban v6i mot lugng
dtr li€u 1on. Voi viéc ap dung cac mo
hinh NLP, cac nha nghién ctru da dat
dugc dd chinh xdc cao trong viéc du
doéan tam ly dua trén cac dir li€u van
ban tai chinh. Duong va nnk. (2016)
st dung mdé hinh Support Vector
Machine va dat duoc ti 1€ chinh xac la
67.6% trong viéc phan tich cam xuc
ciia céc tiéu dé bao tai chinh trong
khoang thoi gian 1 nam.

Xu 1y ngon ngit tu nhién cling dugc
st dung trong nhiéu linh vic nhu binh
luan phim, nha hang, khach san. O
Viét Nam, Duyén va nnk. (2015) da
st dung mo hinh 4p dung thuat toan
Naive Bayes dé phan tich cam xuc
xuét hién cac danh gia khach san. Ho
dat dugc do chinh xac trung binh la
70,4%. Quan va nnk. (2017) sir dung
phuong phap deep learning, dé xuat
mo hinh két hgp LSTM va CNN, dé
phan tich tdm ly mua hang cta ngudi
tiéu dung Viét Nam, dat ty 1€ chinh
xac la 59.61% trén by dir liéu VLSP
2016 vé cac danh gia san phidm bing
tiéng Viét.
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2. Phwong phap nghién ciru
2.1. Thu thap va xw ly dir liéu

Déi v6i dir liéu vin ban, nghién ciru
thu thap phan tin trc ngén gon tir 4 trang
tin tai chinh Viét Nam dugc cong nhan

2 13

rong rai: “baodautu.vn”,
vn”, “thoibaotaichinhvietnam.vn” va
“thoibaokinhte”. Nghién cuu da su
dung Python 3.7 dé phat trién trinh thu

thap dir liéu web trich xuat dir liéu vin

vneconomy.

ban tir cac bai ding trén dién dan. Bo
dir liéu bao gdm 15 nghin bai dang tir
ngay 04/01/2013 dén ngay 02/02/2024.

Nghién ctu 4p dung bo coéng cu
NLP chuyén dung Underthesea dé xir
ly van ban tiéng Viét bang cach phan
doan van ban thanh tir riéng biét mat
cach hiéu qua va loai bo dau phu,
cling nhu chuan héa chinh ta. Str dung
Underthesea trong quy trinh tién xtr 1y
gitp giai quyét cac van dé cu thé cua
tiéng Viét. Nghién ctru ciing tich hop
ky thuat deep learning Word2vec cua
Google vao dé tao ra cic vecto tuong
ung (Mikolov & nnk, 2013).
2.2. Chu thich dir liéu

Dé chu thich dir liéu ctia nghién ctru
nay, van ban tiéng Viét dugc phan loai
mot cach c6 phuong phap thanh céc
loai cam xuc riéng biét, bao gém thai
do tich cuc, trung 1ap va tiéu cyc. Van
ban dugc phan loai va ma hoda chi sb
cam xuc nhu sau:

Bang 1. Chu thich dit lidu

Ciu M3 hoéa cam xiic!
Thi treong di ¢6 duge mot tuan bung nd thanh cong 1
Thi tredng di co phién giam diém thir hai trong tuan -1

Thi treong co6 tang diém nhung chua kha quan

0

' Cam xtc tich cyuc, 0: Cam xtc trung 1ap, -1: Cam xuc tiéu cuc.
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2.3. Ma hod One-hot

M3 hoa One-hot 1a k¥ thuat chuyén
d6i nhan chi s6 cam xuc thanh dang
vecto. Phuong phap nay bién doi dir
liéu phan loai thanh céc vecto nhi

.....
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phan, mdi vecto c¢6 chiéu dai phu
thudc vao sé luong 16p va mdi phan
tir trong vecto tuong trung cho mat
16p cu thé.

2.4. Mé hinh CNN-BiGRU-LSTM

ouUTPUT
LAYER

Hinh 1. M0 hinh tich hop CNN-BiGRU-LSTM

M6 hinh tich hop CNN-BiGRU-
LSTM gbm 9 16p.

Lép dau vao: Trong 16p nay, dit liéu
cau dau vao dugc lam sach trude khi
phén tach thanh céc doan tr. St dung
ma héa one-hot, két qua duogc chuyén
d6i thanh cac vecto day dic co kich
thudce ¢d dinh. Kich thude tir vung dugc
dat & muc 200.000 va thtr nguyén nhing
duoc dat 1a 200 thtr nguyén.

Tiép theo sau do, 1a cac 16p an
(hidden layer), bao gdm:

Lép Convolutional: Lép nay trich
xudt cac tinh nang tir cac vecto tir dugc
nhung. Sau 16p dau vao, cac vecto tir
phai chiu sy tich chap béng cach su
dung mdt tap hop céac hat tich chap cé
kich thude h x k.

Lép mang Bi-GRU: Lop dau vao
tao diéu kién thuan loi cho viéc truyén
dir liéu téi ca GRU chuyén tiép va
GRU ngugc.

Lép mang LSTM: Khi cac chudi
dau vao di qua 16p LSTM, cac biéu dién

dir liéu dau vao & cip do cao hon s@
duoc hinh thanh.

Theo sau do 1a 16p Dropout, 16p
Flatten, 16p Dense dugc ap dung dé
chuan hoa, dinh hinh lai dit liéu va
trich chon thudc tinh, giip don gian
hoa mo hinh.

Lép dwoe két ndi diy du (Fully
Connected Layer): Trong 16p nay, cac
chudi két qua tong hop duoc lién két véi
nhau dé tao thanh ma tran riéng, dugc
xay dung theo dic ta dau vao Bi-GRU.

Lép dau ra: L6p cudi cing bao gdm
ba don vi v6i kich hoat softmax, dai dién
cho ba loai tinh cam (tiéu cuc, trung tinh
va tich cuc). Softmax dam bao rang xac
suat dau ra tong cong bang mot, tao dicu
kién cho viéc phan loai nhiéu 16p.

3. Két qua va thao luin

Trong nghién cuu nay, dir li¢u tin
tic duoc thu thap tr nam 2013 dén
2023. Bang cach ap dung mo hinh két
hgp CNN-Bi-GRU-LSTM dé phan
tich cam xuc tai thi truong Viét Nam,
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nghién cuou da dat dugc d9 chinh xéc
74,5%. Mac du ty I¢ chinh xac cao hon
c6 thé dugc tim thiy trong nghién ciru
phén tich cam xtc bang tiéng Anh khac
(Rehman va nnk., 2019, Amrani va
nnk., 2018), chung toi khang dinh rang
do chinh xéac 74,5% 1a con sb dang ké
cua mot mo hinh trong viéc trich Xuat

cam xuc tir van ban, dugc hd tro boi
mot sd lap luan.

Thir nhdt, trong cac tom tat bai bao
dugc su dung lam dir li¢u dau vao cho
mo hinh, s€ c6 mot lugng dir liéu nhét
dinh c6 céc tin hiéu gay nhiéu cho mé
hinh va lam gidm kha ndng phan tich
cam xuc trong cau van.

Bing 2. Vi du cho két qua phan tich cam xtc boi mé hinh

Vi ) Phan tich Phan tich
du Tom tat bai bao cam xuc boi | cam xuc boi
: con ngwoi mo hinh
Khéng phai tat ca cac ¢b phiéu bat dong san hém nay
) déu giam, ciing khong phai tat ca bi ban thao, nhvmg 1 1
hanh déng xa hang la rat vd rang. Rat nhiéu cd phiéu
sut giam lam mic ket khoi lwong c6 phiéu khéng 16.
Thi treomg chimg khoan hém nay (05/12) duy tri da
p ting ngay tir dau phién, nhung ap lye ban téng tai 1 1
ngudng khang cy 1.125 diém khién chi s6 giam diém
dan vé cubi phién.

Trong cac vi du vé két qua phan
tich cam xtdc cua mo hinh, ta c6 thé
thay rang mo hinh du doan chinh
Xac cac cau van co tin hiéu rd rang
(tich cuc, tiéu cuc, trung tinh). Trong
vi du 1, kha nhiéu tr mang ¥y nghia
tiéu cuc xuat hién nhu “giam”, “ban
thao”, “xa hang”, “sut giam”, “méc
ket” khién cho md hinh c6 thé du
doan chinh xac cam xuc trong cau
van la tiéu cuc. Tuy nhién, ¢ vi du 2,
khi & trong cdu van xuat hién ca hai

tr nglr mang tinh tich cuc “tang” va
tiéu cuc “giam” di gay nhiéu cho mo
hinh va khién cho mé hinh khong thé
du doan chinh xac cam xtc dugc ham
y ¢ trong vi du. Tu do, giam ty 1€ du
doan cam xtuc chinh xac cia mo6 hinh
duoc dé xuit.

Thur hai, khi dugc so sanh vdi cac
mo hinh cung st dung bo dir licu dau
vao tiéng Viét, mo hinh duoc dé xuit
cho théy sy cai thién hon trong viéc
phan tich cam xuc cho cac cau van.

Bang 3. Ty 1¢ chinh x4c ctia cac m6 hinh du doan cam xtc bang tiéng Viét

Mo hinh Do chinh xac
Naive Bayes (Duyén va nnk., 2015) 70.40%
SVM (Duong vé nnk., 2016) 67.60%
LSTM+CNN (Quén va nnk., 2017) 59.10%
Bi-GRU+CNN+LSTM (M6 hinh dé xuit) 74,5%
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So v6i cac mo hinh st dung cho
ngdn ngir tiéng Viét ¢ trong Bang 3 voi
ti 1¢ chinh xac 1a 70,4% va 67,6%, md
hinh cua chung t6i dd cho thdy su cai
thién trong viéc phan tich cam xuc trong
cac dir liéu van ban tiéng Viét. Bac biét
1a dbi v6i mo hinh st dung thuét toan
Naive Bayes khi cung str dung b dir
lidu 13 cac bai bao lién quan dén linh
vuc tai chinh, md hinh duogc dé xuat da
cai thién dugc 4% do chinh xéac trong
qué trinh phan tich cam xuc trong cac
dir liéu van ban.

4. Két luan va huwéng nghién ciru trong
twong lai

Céc nha nghién ctru tai chinh hanh vi
tir 1au d4 quan tdm dén méi quan hé giira
nhiing thay d6i trén thi truong chimg
khodn va cam xuc ctia nha dau tu. Ngay
nay, van dé khong con 1a liéu cam xuc
ctia nha dau tu c6 anh huong dén gia co
phiéu hay khong, thay vao dé, van dé 1a
lam thé nao dé do ludng va danh gia tac
dong cua n6 (Baker & Wurgler, 2007).
Nghién ctru cia chiing t6i da dé xuat mot
phuong phép tich hop két hgp CNN véi
Bi-GRU va LSTM cho phan tich cam
xuc dua trén dir liéu tiéng Viét.

Két qua ctia nghién ctru d chi ra rang
viéc ng dung xu 1y ngdén ngit tu nhién
trong phéan tich cam xdc cung cap mot
khung phan tich tiém ning vé cam xc thi
truong dua trén dit liéu tin tic bang tiéng
Viét. Bén canh d6, cach tiép can tich hop
CNN, Bi-GRU va LSTM dé xir 1y ngon
ngir tiéng Viét da giai quyét duoc nhiing
van dé ton dong ctia nhitng mo hinh doc

Tai liéu tham khao

1ap trudc do, phuong phap nay cho phép
trich xuét cac dic trung chi tiét tir bo dix
liéu mé rong, bao gdm ca thong tin vin
ban bang tiéng Viét. Nghién ctru ciing dé
xuat mot hudng di kha quan trong khau
tién xtr Iy dit liéu tiéng Viét bang cach
chuyén dbi van ban thanh vector dé xac
dinh va do ludng tm 1y ctia nha dau tu,
tir d6, nang cao cac mo hinh dy doan cho
thi truong tai chinh.

Véi nhitng han ché vé kha ning
dai dién cua dit liu, b dit ligu c6 thé
khong phan anh day du sy da dang cua
ngdn ngir va vin hoa trong tiéng Viét.
Diéu nay c6 thé dan dén viéc mé hinh
khong hiéu duoc mot sb ngit canh hoac
ngon ngit dic thu. O cic ngdn ngir
khac, dic biét 1a tiéng Anh, nhiéu tir
dién cam xuc da duge xay dung dé cai
thién hi€u qua cta cac mo hinh phan
tich cam xuc. Tai Viét Nam, linh vuc
phan tich cam x0c van dang o giai
doan dau, va thiéu mot tir dién cam xuc
tiéng Viét day du, phuc vu riéng cho
qué trinh itng dung mo hinh phan tich
cam xtic. Do d6, qua trinh tién xir 1y dir
liéu van ban gip nhiéu khé khan, chu
yéu do c6 qua nhiéu cum tir khac nhau
thuong dugc st dung trong linh vuc
tai chinh hodc cu thé hon la trong boi
canh thi truong chung khoan. Chinh vi
vay, viéc xay dung mot tur dién cam xtc
chuyén dung cho tiéng Viét c6 thé don
gian hoa qua trinh chuan bi dir liéu va
nang cao do chinh xac cua phan tich
cam xtic bang cach cung cap cac ngudn
tai nguyén ngdén ngt duoc tuy chinh.
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