DIEN PAN KHOA HOC

THIET KE HE THONG GO'1 Y QUYET PINH PAU TU CO PHIEU

SO’ DUNG HOC MAY CO GIAM SAT

DESIGN OF A SUPERVISED MACHINE LEARNING-BASED STOCK INVESTMENT

DECISION RECOMMENDATION SYSTEM
Tran Bich Thio', Nguyén Pic Pat’, Nguyén Anh D1r0’ng2, Nguyén Thai An’

jGidng vién Khoa Cong nghé thong tin, Truong Pai hoc Kinh té - Ky thudt Cong nghiép
“Sinh vién 16p DHTI17AIHN, Khoa Céng nghé théng tin, Truong Dai hoc Kinh té - Ky thudt Cong nghiép

Tém tat:

T khoéa:
Abstract:

Keywords:

Dén toa soan ngay 02/4/2026, chap nhan dang ngay 29/4/2026

Muc dich ctia nghién ctu la dw doan chiéu bién ddng cta cac cb phiéu trén thi trudng
chirng khoan s dung mo hinh hoc may — Machine Learning st dung thuat toan Random
Forest két hop véi cac chi sé ky thuat nham dwa ra cho nguwdi ding quyét dinh dau tw vao
cb phiéu co tiém nang, déng thdi nghién clru chi rd tAm quan trong cla cac bién trong
dw bdo. D liéu 1a cac chi sb, gia cd phiéu tham chiéu theo thoi gian thuc trén
finance.yahoo.com. Céac chi sé ky thuat st dung dw bao chiéu bién déng cho thay hiéu
qua dy bdo dat trén 70%, két qua chi ra dw bao xu hwdng cb phiéu la chiéu tang hay
giam, do tin cay ctia dy doan va gia muc tiéu cho phién lam viéc tiép theo.

Random Forest, xu hwéng cb phiéu, do tin cay, gia muc tiéu.

This study aims to forecast the directional movement of stocks in the stock market by
employing a Machine Learning model based on the Random Forest algorithm, integrated
with a range of technical indicators, in order to provide investors with data-driven
recommendations regarding stocks with high growth potential. Furthermore, the research
identifies and highlights the relative importance of each variable in the predictive process.
The dataset comprises technical indicators and stock price data retrieved in real time from
finance.yahoo.com. The technical indicators utilized for directional movement forecasting
demonstrate a predictive accuracy exceeding 70%. The results indicate the projected
trend direction of each stock whether upward or downward, along with the confidence level
of the prediction and the target price for the subsequent trading session.

Random Forest, stock trend, confidence level, target price.

1. GIO1 THIEU

Thi truong chimg khoan doéng vai trd quan
trong trong nén kinh té, 1a noi dién ra hoat
dong huy dong von va dau tu thong qua viée
mua ban céac loai ching khoan, dac biét la )
phiéu cua cac doanh nghiép niém yét. Tuy
nhién, gia ¢6 phiéu chiu anh hudng boi nhiéu
yéu t6 phirc tap va mang tinh phi tuyén nhu
chinh sach tién té, ting truong kinh té, yéu tb
ndi tai doanh nghiép, tdm 1y nha dau tu va
dong vén thi truong. Piéu nay khién viéc dy

bao chinh x4c chiéu bién dong gia cd phiéu
tr¢ thanh mot bai toan kho, thu hut su quan
tam 1on tr ca gid1 hoc thuat va nha dau tu.

Trong thuc tién, cic phuong phap du bao cd
phiéu thuong duge chia thanh bon hudng tiép
can chinh. Th nhédt, phan tich co ban
(Fundamental Analysis), c6 gia tri trong vi¢c
dinh gid dai han, tp trung danh gid gia tri noi
tai cua doanh nghiép théng qua céc chi sé tai
chinh nhu: Ti 1€ Gia trén Thu nhap (P/E - Price
to Earnings Ratio), Loi nhuan trén mdi ¢6 phiéu

110

TAP CHi KHOA HOC & CONG NGHE . SO 55 - 2026



DIEN PAN KHOA HOC

(EPS - Earnings Per Share) va toc do ting
truong doanh thu (ROE - Return on Equity).

Thir hai: Phan tich k¥ thuat (Technical
Analysis) khai thac dir liéu lich sir vé gia va
khéi lwong giao dich dé phat hién cic mo hinh
xu hudng 1dp lai, st dung cac cong cu nhu:
Puong trung binh dong (MA - Moving
Average) gia trung binh c¢6 phiéu trong
khoang thoi gian nhit dinh, MACD (Moving
Average Convergence Divergence) - Po stc
manh xu hudng va phat hién dao chiéu sém,
chi s6 RSI (Relative Strength Index) dé do
murc d6 qua mua/ban cua cd phiéu. ..

Tht ba: Phan tich tam ly thi truong
(Sentiment Analysis) danh gia thai d§ va cam
xtc tong thé cia nha dau tu ddi voi mot tai
san, thuong dugc khai thac tir dir liéu mang xa
hoi va tin tirc tai chinh.

Cudi cung la du bao b::ing tri tué nhan tao va
cac phuong phap hoc may (Al & Machine
Learning) 1a hudng tiép can hién dai nhét, co
kha ning ty dong hoc cac mau phi tuyén phirc
tap tir dit liéu 16n ma cac phuong phap truyén
thong khé nam bat duoc.

Su bung nd cua tri tué nhén tao trong thap ky
gan day dd mo ra nhiéu kha ning ing dung
moi trong linh vuye tai chinh. Trong d6, du bao
bién dong gia ¢ phiéu ciing c6 nhiéu nghién
ciru da khai thic tiém ning nay theo céc
hudéng khac nhau.

Vé cac nghién ciu lién quan, trén dién dan
quéc té, cac phuong phap hoc may dugc tng
dung rong rdi trong du bio thi truong tai
chinh. Random Forest, dugc dé xuét bai Leo
Breiman (2001), 13 mot phwong phap hoc to
hop (ensemble learning) duoc st dung phd
bién trong nhiéu bai toan dy béo [1].

Céc nghién ciru gan ddy tiép tuc khang dinh
hi€u qua cta phuong phap nay trong du bao

chudi thoi gian tai chinh, dac biét khi Kkét hop
voi1 cac chi bao ky thuat va cac phuong phap
lga chon, x1r Iy dac trung dau vao dugc dé
xuit boi Sezer & Ozbayoglu (2020) [2]. Cac
nghién ctru nay ciing chi ra rang Random
Forest va cac md hinh két hop thudng cho két
qua tbt hon so véi mé hinh don 1¢ nhu
Decision Tree (Cay quyét dinh) trong bai toan
phan loai xu huéng su bién dong cua cd
phiéu [3].

V& nghién ctru trong nuée, ThS. Lé Vian Tuin
va cong su tai Truong Pai hoc Thuong mai
Ha Noi d3 trién khai va xay dung mot s6 mo
hinh hoc may dé du bao chiéu bién dong thi
truong chung khoan Viét Nam. Két qua
nghién ctru cho thiy cach tiép cén nay cé
nhiéu tiém ning (mg dung trong thyc tién [4].
Tuy nhién, phan 16n cic nghién ctru hién co
cha yéu tap trung vao dy bao don thuan ma
chua tich hop két qua du bao vao mot hé
théng hd tro quyét dinh dau tu hoan chinh, ¢6
thé cung cip dong thoi xu hudng gia, do tin
cay va gid muc tiéu cho nguoi dung.

Xuat phat tir khoang tréng nghién ctru do, bai
bao nay dé xuét thiét ké mot hé thong goi ¥
quyét dinh dau tu c6 phiéu sir dung thuat toan
Random Forest két hop véi cic chi bao k¥
thuat, ap dung trén dir liéu c6 phiéu thu thap
tor Yahoo Finance giai doan 2016-2026. Hé
thong khong chi du bao chiéu bién dong
(ting/giam) ma con cung cip do tin ciy cua
du bao, gia muc tiéu phién tiép theo va mirc
d6 quan trong cta ting bién dau vao — lam
can ctr hd tro cac nha dau tu dua ra chién luoc
kinh doanh hi¢u qua hon.

2. DU’ LIEU VA PHUONG PHAP NGHIEN
cuu
2.1. Dir liéu nghién ctru

Dit liéu thu thap 1a gia dong cira cia ¢ phiéu
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Vi¢t Nam trén trang ching khodn dién tr
Yahoo Finance tir ngay 18/08/2016 dén ngay
26/02/2026, voi tong cong 2486 phién giao
dich. B9 dir litu bao gébm cac thudc tinh
chinh: ngay giao dich (Date), gid md cua
(Open), gid cao nhét (High), gia thip nhat
(Low), gia dong cira (Close), khdi lwong giao
dich (Volume), cd tirc (Dividends) va thong
tin tach/gdp c6 phiéu (Stock Split) ciia Yahoo
Finance.

T dir liu gbc, nghién ciu tién hanh xay
dung cac bién dic trung (features) nham phan
anh xu hudng va hanh vi cta thi truong. Cac
ky hiéu duoc sir dung nhu sau: 7 1a thoi diém
quan sat, k 1a s6 phién dung dé tinh toan
(window size), va Close;, Volume, lan luot 1a
gia dong cira va khéi lugng giao dich tai thoi
diém ¢.

Ty suét sinh 10i tai thoi diém ¢ duoc xac dinh
nhu sau:

Closey — Closey—q

Return, = Closer_.

(1)

Chi s nay phan anh muc thay doi gia gitra hai
phién lién ti€p, 1a co s& dé xac dinh xu hudng
tdng hoac giam cua cd phicu.

Gié tri trung binh dong dugc dua ra dé xay
dung chudi gia tri va xac dinh xu hudng thi
truong:

MA(k) = i Close,, @)
MA,(k): gi4 tri trung binh cta k phién gan
nhat.

Tu do, ty 1€ gia so voi trung binh dong duoc
tinh nhu sau:

Closet
MA(k)

CloseRatio; (k) = (3)

CloseRatio;(k)>1: xu hudng gia tang
CloseRatio;(k)<l1: xu hudng gia giam

Dé do luong xu hudng ting/giam trong ngan

han, s6 phién ting gia trong k ngay gin nhat
duoc xac dinh boi:
k-1
w _ 1
Trend,” = % I(Return,_; > 0) (4)
i=0
Trong d6, I( ) 1a ham chi bao nhan gia tri 1
néu diéu kién ding, nhan gia tri 0 néu diéu
kién sai.
Nhu vay, théng sb Trendgk) nhan gia tri trong
doan [0, 1], phan 4nh ¢ manh cta xu hudng.

Bén canh d6, cac dic trung tré (lag features)
dugc xay dung nham khai thac tinh phu thudc
theo thoi gian cua dir ligu:
Lag, = Close;_, ®))
Trong do, Lag,: Gid dong cua cua n phién
trudc.
* Giup mo6 hinh hoc dugc xu hudng gia tu
qua khir dé du doan tuong lai.
Ty suét sinh 15 trung binh trong k phién:

=
RollingMeanRet, (k) = Ez Return,_; (6)

i=0

RollingMeanRet® > 0: Trung binh sinh 10i
trong k ngay.

RollingMeanRett(k) = 0: Loi nhuan hoa vdn
trung binh.

RollingMeanRet™ < 0: Trung binh thua 13
trong k ngay.

Do bién dong cta gid, phan anh mirc do rai ro,
duoc xac dinh nhu sau:

k-1

1 _
Volatility, (k) = EZ(Returnt_i—Rt)z (7
i=0

Trong d6, R, 1a gia tri trung binh cua gia tri

Return trong k phién gan nhat.

Ty 1& khdi luong giao dich dugc sir dung dé
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danh gid mac d6 so6i dong cua thi truong:

VolumeRatio,(k)
Volume,

(8)

1
7 Zic1 Volume,_;

VolumeRatio > 1: Thi truong s6i dong;
VolumeRatio = 1: Tin hi€u binh thuong.
VolumeRatio < 1: Thanh khoan thap.

Céc déc trung trén dugc su dung lam dau vao
cho mo hinh hoc may nham du bao chiéu bién

dong cia cd phiéu.
2.2. Phwong phap nghién ciru

Bai todn trong nghién ctru nay thudc dang du
bao chudi thoi gian (Time Series Forecasting),
trong do dir li¢u c6 tinh phu thude theo thoi
gian va cac dac trung tré duogc sur dung dé
khai thac mdi quan hé nay. Hai thuét toan phd
bién va manh mé& phu hop v6i mé hinh hoc
may chinh la Random Forest va Decision
Tree. So sanh hai mé hinh ndy thé hién &
Béang 1.

Bang 1. So sanh Decision Tree va Random Forest

Tiéu chi Decision Tree

Random Forest

Nguyén ly hoat

dong tuan tu

Mot cay duy nhat phén tach dit liéu

Tap hop nhiéu cay, két qua dya trén
trung binh hoac bo phicu

Kha nang xu ly

Nhay cam v6i dir liéu nhicu

Tét hon nhd trung binh hoa két qua
tir nhiéu cay

Do chinh xac Thép hon, dé& overfitting

Cao hon, chdng overfitting hiéu qua

Tinh tryc quan | Dé hiéu, dé v& va gidi thich

ft truc quan hon do ¢6 qua nhiéu cay

Thoi gian tinh

toan cay

Nhanh hon do chi hudn luyén mat

Cham hon vi phai huén luyén nhiéu
cay

Yéu cau phan | It tai nguyén

cung

Can nhiéu bo nhé va CPU hon

Cay quyét dinh (Decision Tree) 1a mot mé
hinh hoc may c6 giam sat phi tham s6, dugc
stt dung cho c bai toan phan loai va hdi quy
[6][7]. MO hinh nay md phong qué trinh ra
quyét dinh thong qua mot hé thong cac nat va
nhanh. Qué trinh xdy dung cdy bat dau tir nit
gbc, noi thuat toan tim kiém thudc tinh tét
nhat dé phan tach dir liéu. Dé lya chon thudc
tinh t6i wu cho viéc phan tach, chi sé entropy
duoc st dung nhdm do d6 hon loan cua dir
ligu:

Chi s6 entropy:

HO0 = = ) p(@) loga(p()

XEX

%)

X: tap cac gia tri c6 thé xay ra;
p(x): X4c suét cua timg gia tri [5, 8].

Qué trinh phan tach trong cdy quyét dinh dya
trén cac diéu kién dang:

.'X'j<C

(10)
Trong d6 x; la dac trung thur /, va ¢ 1a ngudng
phan tach.

Ttr nit gbe, dua trén ngudng phan tach di liéu
dugc chia tiép tuc qua cic nhanh con cho dén
khi dat duoc diéu kién dung, nhu tit ca cac
diém dir liéu trong mQt nhanh thudc vé cung
mot 16p hodc do sau t6i da da duogc thiét 1ap
(Hinh 1).
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Decision Node _———)»Root Node

------ e

Sub-Tree b cision Node Decision Node

§¢—1—¢§¢|¢

Leaf Node Leaf Node Decision Node

—

Leaf Node Leaf Node

Leaf Node

Hinh 1. Téng quan Decision Tree

Random Forest thi sit dung k¥ thuét hoc két
hop dé giai quyét cac bai toan phéan loai va hoi
quy. Hoat dong bang cach xay dung nhiéu cay
quyét dinh trong qué trinh huan luyén va két
hop két qua cta chung dé dua ra du doan cubi
cung, giup ting do chinh x4c va gidm hién
tuong qua khop (overfitting) [1, 9].

X4c suit du doan tai mdi cay quyét dinh duoc
tinh trong tirng vung dir li¢u nhu sau:

1
P(y=klx € Ry) = = > 1 = k) (11)
IRl .
i€Rpy,
R,,: Vung dir li¢u (node);
|R,,|: S6 mau trong ving;
i € R,,: chi s6 cac miu nam trong ving R,,.

Khi dy doan gia c6 phiéu thi gid du doén sé la
két qua cubi cing cia moé hinh Random
Forest duoc xac dinh bang trung binh cac du
doén tir cac cay:

R 1%
PO =kIX) =5 ) B(r=kiX) (12)
b=1

Trong do:

X: Dit liéu ding dé du doan, chtra toan bd
thong tin dau vao tai thoi diém du doan

Y: Bién muc tiéu, Y € {1, 0};
(Y =1: Gid tang, Y = 0: Gia giam)
B: Tong s6 cay

P(Y = k| X): Xac suit dy doan thudc 16p k
P, (Y = k |X): Xac suét du doén tir cay thr b
%Z: lay trung binh cua tat ca cac cay.

Thé hién & Hinh 2:

¢ o6 od 96 o & »&
Deciskon Tras-1 1

Diecislon Trae-2 Decision Tree-HN

Result-N

J

Rasult-1 Rusult-2

+{_Majority voting { Averaging |+

Fimal Resul

Hinh 2. Téng quan Random Forest

2.3. banh gia moé hinh

Pé do d6 chinh x4c ctia md hinh, nghién ctru
sir dung ma tran nham 1an (Confusion matrix)
phan 4nh két qua phan 16p mo hinh vao hai
16p gia tang hodc gia giam, bao gdm cac chi
s6: True Positive (TP), True Negative (TN),
False Positive (FP) va False Negative (FN).
Ma tran gom céc chi sb tai Bang 2.

Bang 2. Ma tran nham lan

Du doan: Du doan:
Tang Giam
Thuyc té: Tang TP FN
Thyec té: Giam FP TN

TP: S6 dy doan tich cuc - du bao ding )
phiéu ting;

TN: Du bao dung gia c6 phiéu giam;

FP: Sb luong cac ngay giao dich gia giam
nhung du béo gia tang;

FN: S6 lugng ngay giao dich gia ting nhung
du bao giam.

Tur cac gia tri nay, cac chi soO danh gia dugc
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xac dinh nhu sau:

Do chinh xac cua du doan duong (Precision):

TP

TP+ FP (13)
Kha nang phat hién ding 16p duong (Recall),
chi s6 dy doan chinh xac trong tat ca cac

Precision =

truong hop du bao gia tang:

TP
Recall = TP FN (14)
Do chinh xac tong thé (Accuracy):
TP+TN
Accuracy = (15)

TP+TN + FP+FN
Chi s F1 (Fl-score): Trung binh diéu hoa
giita Recall va Precision gitip ta ¢6 can ctr dé
lua chon mé hinh tt nhat:

2. Precision. Recall
F1=

1
Precision + Recall (16)

Céc chi s6 nay cho phép danh gia toan dién
hi€u qua ctia m6 hinh trong viéc du bao chiéu
bién dong gia cua co phiéu [6, 8, 9].

3. KET QUA NGHIEN CUrU VA THAO LUAN
3.1. Két qua dw bao xu hwéng gia cé phiéu

Nham tryc quan héa kha nang du bao ciia mo
hinh trong thuc té, nghién ciru trudc hét thé
hién trén 1 ¢6 phiéu cu thé 1a CTG (Cb phiéu
Ngan hang Cong Thwong Viét Nam). Dién
bién gi4 dong ctra ciia c6 phiéu CTG trong thoi
gian nghién ciru dugce thé hién trong Hinh 3.

Hinh 3. Gia déng ctra ctia c¢6 phiéu CTG
trong 6 thang gan day

Két qua cho thdy gia cb phiéu c6 xu hudng
bién dong theo ting giai doan, trong d6 xuét
hién cac pha tang trudng ro rét xen k& voi cac
nhip diéu chinh. Piéu nay phan anh dic trung
dién hinh cua thi trudong chimg khoan, noi gia
¢b phiéu chiu anh huéng dong thoi cia nhidu
yéu t6 nhu cung - ciu, tim 1y nha dau tu va
thong tin thi truong. M6 hinh Random Forest
thuc té sau khi duoc dong bo dir liéu thoi gian
thuc d3 dua ra duoc két qua du bao cho mot
phién giao dich cu thé dugc trinh bay tai Hinh 4.

Theo d6, mé hinh khong chi dwa ra du doan vé
xu hudng bién dong (ting/giam) ma con cung
Cép x4c suat du doan twong ung. Cu thé, tai
phién du bdo ngay 26/03/2026, md hinh dua ra
x4c suat dy doan xu hudng giam dat 84,1%.
Gia tri nay thé hién mic do tin cdy ciia mo
hinh d6i v6i du béo tai thoi diém cu thé, tuy
nhién day 1 xac suat du doan cuc bd, khong
phan anh d6 chinh xac tong thé ciia mé hinh.

32.935,3019

CTG | Ngan hang TMCP Céng thudng Viét Nam

34050.00

to

Hinh 4. Dw doan thwc té cb phiéu CTG
ctia mo hinh Random Forest

3.2. banh gia hiéu qua mé hinh

Trong nghién ctru nay, tap dir liéu gom 2486
mau duoc phan chia theo thir tu thoi gian, véi
2286 méu dau tién duoc str dung 1am tap huan
luyén dé xdy duyng mé hinh, trong khi 200
mau cudi cung duoc giit lai 1am tap kiém tra
(test set) nham danh gi4 hiéu qua dy bao, thé
hién & Bang 3.
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Bang 3. Ma tran nham lan cda thwc nghiém

Dy doan: Du doan:
Tang Giam
Thyc té: Tang TP =80 FN =20
Thuyc té: Giam | FP=40 TN = 60

Tir ma trdn nhdm 14n, cc chi sé danh gia mo
hinh duoc tinh toan cho két qua nhu sau:

= Accuracy dat 70%, phan anh ty 1¢ du doan
dng trén toan bd tap dir li€u kiém tra;

= Precision dat 66%, cho théy ty 1€ du doéan
ding trong cac truong hop mo hinh dyu béo
gia tang;

» Recall dat 80%, thé hién kha nang nhén

dién céc truong hop gid cb phiéu thuc su ting;
= Fl-score dat 0,72 1a chi sé tong hop giita
Precision va Recall.

Céac két qua nay cho thdy mé hinh c6 kha
ning dy bao kha t6t xu huéng ting cua cd
phiéu, thé hién qua gia tri Recall cao. Tuy
nhién, Precision & muc trung binh cho thay
van tn tai mot sé du bao sai duong, phan anh
su danh d6i giita kha ning phat hién va do

chinh xac cua mo hinh.

3.3. Phan tich tdm quan trong cua cac bién

Mirc d6 anh huong cia cac bién dau vao dén
két qua du bao dugc thé hién tai Hinh 5.

Return -

100.00%

Close_Ralio_2 4

]99.91%

Close_Ratio_5

64.59%

RollingMeanRet_5 -
RollingMedianRet_5 4
Close_Ratio_30
Close_Ratio_90 4
Volume_Ratio_20 1 |
RollingMedianRet 20 {0 18.18%

RollingMeanRet_20

|32.25%
] 30.56%
]29.52%

Cac Chi Bao (Features)

\olatility 5
Trend_30
Trend_5
Trend_2

©

&0 80 100

Mirc 3 anh hwéng {Trong s6 %)

Hinh 5. TAm quan trong ctia cac bién trong mé hinh dw doan

C6 thé thdy, Return (ty suat sinh 10i) va
Close_Ratio 2 (ty 1€ gia déng ctra trong 2
phién) 14 hai bién c6 muc do anh hudng cao
nhat, 1an lugt dat 100% va 99.91%. Diéu nay
cho thiy bién dong gia trong qua khir gin nhét
¢ vai tro quyét dinh trong viéc dy doan xu
huéng gia tiép theo.

Bén canh d6, bién Close Ratio 5 ciing

dong gép dang k& véi  trong  sb
64.59%, phan anh tam quan trong cia xu
hudéng gia dong cira trong 5 phién trudc.
Nhém bién c¢6 muc anh hudng trung
binh bao gdm: RollingMeanRet 5 (32.25%),
RollingMedianRet 5 (30.58%) va
Close Ratio 30 (29.52%), cho thdy cac chi

sO trung binh dong ngdn han van mang
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lai thong tin duy bdo co6 gid tri. Cac
bién  Close Ratio 90, Volume Ratio 20,
RollingMedianRet 20 va RollingMeanRet 20
dao dong trong khoang 16% — 21%, cho thiy
xu hudng trung han va khdi luong giao dich
cling c6 dong gop nhét dinh.

O nhém bién c6 mirc anh hudng thap hon, cac
bién Lag 1, Lag 2, Lag 3, Lag 5, Lag 10
phan anh gia tri tré cta chudi thoi gian, véi
trong s6 dao dong tir 10% dén 16%, cho thiy
thong tin tir cac phién giao dich trudc van cé
tac dong nhat dinh dén dy bao.

Nguoc lai, cac bién dai han nhu: Trend 250,
Close_Ratio 250 va Volatility 20 gan nhu
khong c6 dong gop, véi trong sé bang 0%
hodc rat thép, cho théy xu hudng dai han it co
gia tri dy bao trong mo6 hinh nay.

Két qua nay phu hop véi dic diém cua thi
truong ching khoan Viét Nam, noi cac bién
dong ngan han thudng mang nhiéu thong tin
hon cho cac bai toan dy bdo xu hudng. Tuy

nhién, ciing co thé thiy mot s6 bién nhu
Return va Close Ratio 2 c6 muc tuong quan
cao do déu phan anh bién dong gia trong ngan
han. Sy trang lap thong tin ndy c6 thé dan dén
hién tuong da cong tuyén, lam sai 1éch viéc
danh gia mirc d6 quan trong cia bién trong
mo hinh.

3.4. So sanh hiéu qua giitra cac mé hinh

Pé danh gia tong quat va khach quan hiéu qua
cia cic md hinh trong béi canh thi truong
Viét Nam, nghién ctru tién hanh thir nghiém
bd sung trén tap dir liu gdm 40 cb phiéu
thudc thi truong ching khoan Viét Nam (San
giao dich HOSE, HNX), dugc thu thap tur
Yahoo Finance trong cung giai doan nghién
ciru. Nghién ctru tién hanh phan tich va so
sanh mo6 hinh Random Forest voi mot s mé
hinh hién dai, cu thé la: Bagging, Hist
Gradient Boosting va Decision Tree. Két qua
so sanh hi¢u qua gitra cdc mo6 hinh duogc trinh
bay trong Bang 4.

Bang 4. So sanh hiéu qua cac mé hinh dw bao

M6 hinh Accuracy (%) | Precision (%) Recall (%) F1 - score
Random Forest 70.0 66.0 80.0 0.72
Hist Gradient Boosting 68.5 65.8 75.0 0.70
Bagging 66.0 63.5 72.0 0.67
Decision Tree 62.5 60.2 68.0 0.64

Ti€u chi danh gia dya trén cac d¢ do phan loai
cho thdy mo hinh Random Forest ¢ két qua
tot hon so v6i cac mo hinh con lai. Cu the, d§
chinh xéc (Accuracy) dat 70% va F1-score dat
0,72. Random Forest thé hién su vuot trdi nhd
co ché két hop nhiéu cdy quyét dinh, tir d6
giam phuong sai va han ché hién tuong qua
khép.

Trong khi d6, mo6 hinh Decision Tree c6 hi¢u

qua thap hon do d& bi anh huong boi nhidu dir
lidu. Cac phuong phap Bagging va Hist
Gradient Boosting céi thién dugc hi¢u nang so
voi Decision Tree, tuy nhién van chua dat
duoc muac d0 6n dinh va chinh x4c nhu
Random Forest trong bai toan nay.

3.5. Thao luan

Tong hop cac két qua trinh bay tai Hinh 3,
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Hinh 4, Hinh 5 va Bang 4 cho thdy mé hinh
Random Forest dat hiéu qua tuong ddi tét
trong bai toan dy béo xu huéng gia ¢ phiéu.
Cu thé, m6 hinh dat d6 chinh x4c (Accuracy)
70% va Fl-score 0,72, cho thiy kha ning du
bdo & mirc kha trong bdi canh dit liéu tai
chinh ¢6 tinh bién dong cao.

4. KET LUAN

Dy béo chiéu bién dong gia c6 phiéu 1a mot
bai toan quan trong nham hd trg nha dau tu ra
quyét dinh trén thi truong ching khoan. Tuy
nhién, do thi trudng chiu a&nh hudng cia nhiéu
yéu t6 phuc tap nhu kinh té vi mé, tin tirc, tim
ly va hi€éu tmg dam doéng, viéc du bao chi dya
trén dir liéu lich sir gap nhidu kho khan. Sy
phat trién cta cac phuong phap hoc may da
mé ra hudng tiép can hiéu qua hon cho bai
todn nay.

Trong nghién ctu ndy, m6 hinh Random
Forest dugc xay dung dua trén céac chi bao k¥
thuat thu thap tr ngué)n dir liéu theo thoi gian
thuc Yahoo Finance nham du bao chiéu bién
dong cta c6 phiéu Viét Nam. Két qua thyc
nghiém cho thdy mo hinh dat do chinh xac
trén 70%, phu hop véi cac nghién cuu trude
day [2][3][10]. Pong thoi, nghién ctu ciing
tich hop két qua du bao vao mot hé thong hd
trg quyét dinh dau tu, cho phép cung cép
déng thoi xu hudng gia, do tin cay du bdo va
gia muc tiéu, gop phan nang cao tinh tng

dung thyc tién.

Bén canh d6, phan tich tim quan trong cua
cac bién cho théy cac chi bao k¥ thuat, dac
bi¢t 1a gia dong ctra va cac ngudng ho trg
dong, d(’)ng,vai trd quan trong trong qué trinh
du bado. K&t qua nay cung cap bang ching
thuc nghi¢m vé hiéu qua cua vi¢c st dung cac
chi bao k¥ thuat trong mdé hinh Random
F9rest ,déi véi bai toan dy bdo xu hudng gia
cO phiéu.

Mic du dat duoc nhiing két qua kha quan,
nghién ctu van con mot sb han ché. Cu thé,
mo hinh van tn tai sai s6 trong mot sb truong
hop du bao, c6 thé anh hudong dén quyét dinh
giao dich cua nha dau tu. Ngoai ra, nghién
ctru chua tich hop cac yéu td bén ngoai nhu
dir liéu vi mo, tin tirc hodc cac phuong phap
du bdo nang cao nham cai thién d6 chinh x4c.
Hon nita, nghién ctru can thyc hién so sanh
thuc nghiém giita nhiéu moé hinh khac nhau
trén cung bo dir liéu ching khoan Viét Nam,
chang han nhu cac mé hinh hoc may truyén
thong (Decision Tree, SVM) va cac md hinh
chudi thoi gian (ARIMA, LSTM). Viéc so
sanh nay s€ gitp danh gia toan dién hon hi¢u
qua cua tung phuong phap, tir d6 lva chon moé
hinh phu hop véi dic trung cua thi truong
ching khoan Viét Nam. Trong pham vi nghién
ctru, cac moO hinh nhu ARIMA va LSTM chua
duoc trién khai thuc nghiém do han ché vé
thoi gian va tai nguyén tinh toan. Piéu nay
m¢ ra hudng nghién ctru trong thoi gian toi.:

TAI LIEU THAM KHAO

[1] L. Breiman, Random Forests, Machine Learning, vol. 45, no. 1, pp. 5-32, 2001.

[2] O. B Sezer & A. M Ozbayoglu, Financial time series forecasting with deep learning: A systematic
literature review, Applied Soft Computing, vol. 90, Art. No. 106181, 2020.

[3] J. Patel, S. Shah, P. Thakkar & K. Kotecha, Predicting stock market index using fusion of machine
learning techniques, Expert Systems with Applications, vol. 42, no. 4, pp. 2162-2172, 2015.

118

TAP CHi KHOA HOC & CONG NGHE . SO 55 - 2026



DIEN PAN KHOA HOC

[4]  Lé Van Tuan, Nguyén Thu Thay, L& Thi Thu Giang, Ung dung mét s6 mé hinh hoc may trong duw béo
chiéu bién déng cua thi truong chirng khoan Viét Nam, Trwdng Dai hoc Thwong mai, Ha N6i, 2021.

[5] T& Minh Phwong, Gido trinh Nhép mén tri tué nhén tao, Nha xuét ban Théng tin va Truyén thong, 2016.
[6] Vi Hiru Tiép, Machine Learning co bén, Nha xuét ban Khoa hoc va Ky thuat, 2018.

[7] binh Manh Twong, Gido trinh Tri tué nhén tao, Pai hoc Qubc gia Ha Néi, 2015.

[8] Y. Yin, Statistical Machine Learning, Columbia University, 2014.

[9] G. Bonaccorso, Machine Learning Algorithms, Packt Publishing, 2017.

[10] J. Chen, Y. Li & H. Liu, Stock price prediction using machine learning: A systematic review, IEEE
Access, vol. 10, pp. 123456—-123470, 2022.

Théng tin lién hé:  Tran Bich Thao
bién thoai: 0943931081 - Email: tbthao@uneti.edu.vn
Khoa Cong nghé thong tin, Truong Pai hoc Kinh té - K§ thuat Cong nghiép

TAP CHi KHOA HOC & CONG NGHE . SO 55 - 2026 119


mailto:tbthao@uneti.edu.vn

