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TOM TAT

Nghién ctru ndy nhdm muc dich tmg dung cac mé hinh hoc may dé danh gia va so sanh kha ning
du bao xu hudng chi s6 VNIndex, HNX Index, Upcom Index va loi nhuén cta cac nganh dudi tac dong
cua cac nhan t6 vi mo. Nghién ctru tap trung danh gia va so sanh hiéu sut du bao cta cac mé hinh hoc
may bao gdbm: Linear Regression, K-nearest Neighbors, Random Forest, Lasso Regression va Ridge
Regression voi bo dir lidu duge st dung bao gom dir liéu lich sur cua cac nhan t6 vi mo: cung tién M2,
13i suat huy dong, 14i suat cho vay lién ngan hang, chi s6 gia tiéu dung (CPI), ty gia USD/VND; céc chi
) ching khodn (Dow Jones, Nikkei 225, S&P 500, VN-Index, VN30-Index, Upcom-Index); cac chi sb
khac (gia dau, gid vang) va dir liéu ty suat sinh lgi cia 5 nhém nganh (Ngan hang, Ching khoan, Bét
dong san, Thép, Ban l¢). Nghién citu sir dung cac thong s6 nhu R2, MSE, RMSE, MAE dé danh gia
hiéu suit du béo ctia cac mé hinh. Ket qua nghién ctru cho thdy cac mo hinh Linear 'Regression, Random
Forest, Lasso Regressmn ¢6 hiéu suat du bao tot hon cac mé hinh con lai khi bién muc tiéu la ty suét
sinh 10i ctia cac chi s6 gia chimg khoan. Trong khi d6, mé hinh Ridge Regression lai chiém uu thé trong
viéc dy bao ty suét sinh 101 ctia cac nhom nganh.

Tuwr khoa: Hoc may, vi mo, du bao, Linear, KNN, Random Forest, Lasso, Ridge.

1. GIOI THIEU NGHIEN CUU

Thi truong chimg khoan 13 mot phan quan trong cua hé thong tai chinh, la noi ma cac loai tai san
tai chinh dugc phat hanh, giao dich va dinh gia duva trén yeu t6 cung cau; ciing 1a kénh huy dong vbn
dai han cho doanh nghiép thong qua viéc phat hanh cd phleu trai phiéu mang lai ngudn tai tro trong
yéu dé mo rong hoat dong kinh doanh, san xuét va phat trién.

Trai qua hon hai thap ky hinh thanh va phat trién, thi truong chimg khoan Viét Nam da timg budc
khing dinh vai tro 1a kénh din vdn trung va dai han quan trong cho nén kinh té. Tir khi chinh thirc di
vao hoat dong vao nam 2000, thi truong da trai qua nhiéu giai doan thing tram gin lién vdi cac bién
dong trong nudce va qudc té, tir khing hoang tai chinh toan cau nim 2008 dén dai dich COVID-19 va
nhitng bién dong dia chinh tri gﬁn day. Mic du vay, thi truong van dat duge nhiéu cot mbe dang ghi
nhan nhu sy ra doi ciia céc chi s6 nganh, sy tham gia ngay cang nhiéu ctia nha dau tu ca nhan va to chirc
trong va ngoai nudc, ciing nhu sy phat trién ctia cac san pham tai chinh phai sinh.

Trong giai doan hi¢n nay, khi Viét Nam day manh qua trinh hoi nhap kinh té qudc té, Chinh phi
da va dang thé hién quyét tam r0 rét trong viéc nang hang thi truong chung khoan tir "thi trudng can
bién" 1én "thi truong méi ndi" vao nam 2025. Pay khong chi 1a mot muyc tiéu ky thuat ma con 14 bude
di chién lugc nhdm tang cudng uy tin va strc hap dan cta thi truong tai chinh Viét Nam trén truong
quéc té. Viéc duoc nang hang s€ mo ra co hoi thu hit dong von ngoai 16n hon, dac biét 1a tir cac quy
déu tu chi s toan cau, tir d6 cai thién tinh thanh khoan, minh bach va hiéu qua van hanh cua thi truong.

Cung véi su phat trién ciia Cong nghi€p 4.0, Machine learning ngay cang duoc st dung rong rai
trong hau hét cac linh vuc, trong d6 Tai chinh — Ngan hang 1a mot trong nhiing nganh tiéu bi€u tng
dung hoc may vao viéc dy bao. Poi vai tép dir 1i€u lich st 16n va phirc tap, cdc mo hinh hoc may c6 kha

123


mailto:an.pth@vlu.edu.vn

Pham Thj Ha An

nang xir 1y, phéan tich va du doan xu huéng, mau va thong tin tiém an. Diéu nay gitp tdi vu héa quy
trinh xur ly dit liéu va dua ra nhitng dy doan c6 d6 tin cdy cao hon vé cac xu hudng trong tuong lai, tur
d6 ho trg qua trinh ra quyét dinh kinh doanh va chién lugc.

Trong cac nghién ctru trudce day, dir liéu chung khoan thuong dugc nghién ciru theo 2 hudng chinh
1a dy bao va nghién ctru anh hudng. D6i véi hudng nghién ctru anh hudng, hang loat cac nghién ctru
trén thé gidi va Viét Nam vé anh hudng cia cac nhan t6 vi mo dén thi truong ching khoan, cy thé:
nghién ciru ciia Nguyén Thi Nhuw Quynh va cong su [1] do luong tac dong ctia 6 nhan t kinh té vi mo
dén chi s VNIndex giai doan 2008-2018 bang md hinh VECM; nghién ctru ciia Nguyén An Phu [2] vé
tac dong clia cac nhan t6 vi mo dén thi truong Chimg khoan Viét Nam; Nghién ctru cia Celebi va Honig
[3] vé tac dong cua cac yéu tb kinh t& vi mo dén thi truong chimg khoan Ptrc: Bang chimg cho giai doan
khung hoang, trudc va sau khing hoang; Nghién ctru cuia Muhammad Kamran Khan va Jian-Zhou Teng
[4] vé phan tmg cua thi truong chimg khoan dbi v6i cac bién s kinh té vi mo: Panh gia bang mo phong
d6 tré phan phdi tuy hdi quy dong.

Bén canh d6, huéng nghién ctru du bao thudng tap trung vao toi uvu hoa cac mé hinh dé mang lai
hiéu qua du bao tdt nhat cho viéc dy bao chi sd hodc gia chirng khoan. Mot ) nghién ctru theo hudng
du bao: Nghién ctru cuia Harahap, Lipikorn, va Kitamoto [5] st dung cac bién sé dau vao 13 cac nhén to
vi md dé du bao chi s Nikkei 225 (N225) va Nikkei 400 (N400); Polamuri, Srinivas, va Mohan [6] d
thuc hién nghién ctru vé viéc du bao thi truong Ching khoan bﬁng cach st dung nhiéu md hinh hoc
may nhu Linear Regression, Multivariate Regression, Random Forest, va Extra Tree Regressor; Dy bao
bién dong cho thi truong ching khoan két hop cac bién kinh té vi mé dua trén GARCH-MIDAS va mo
hinh hoc sau cia Wu va cac cong su [7]. Ngoai ra, ciing cd nghién ctru st dung ca hai hudng nghién
ctru anh huong va du bao nhu nghién ctru ciia Lé Hoang Anh va Nguyén Lé Thanh Thy [8] vé ing dung
hoc may vao nghién ciru thi truong chig khoan Viét Nam dudi anh hudng ctia cac nhan té vi mo. Mic
dd mdi huéng nghién ctru c6 myc tiéu riéng nhung c6 thé thiy dugc viée sir dung két qua cua hudng
nghién ctru vé anh hudng dé xac dinh cac bién ddu vao cho huéng nghién ctru vé dy bao, két hop vai
cac phuong phap hoc may dé xay dung mot mo hinh du bao s&€ mang lai mot két qua méi hon. Trong
nghién ctru nay, tac gia s€ thyc hién du bao céc chi s6 chimng khoan (VNIndex, VN30-Index, Upcom-
Index) va ty suét sinh loi ciia mot s6 nhom nganh chinh trén thi truong (Ngan hang, Ching khoén, Thép,
Bét dong san va Ban 1) dudi tac dong cua cac yéu td vi mo (Lai suat, lam phat, ty gid, cac nén kinh té
16n, gia dau, gia vang,...) v6i dang dir liéu theo thang. Vi muc dich chinh 1a xac dinh va ning cao hiéu
qua cua viée sir dung cdc md hinh hoc may dé phan tich va du bao cac chi s6 thi truong chimg khoan
Viét Nam.

2. PHUONG PHAP NGHIEN CUU

Bai nghién ctru sir dung phuong phap dinh luong, hdi quy véi dir liéu chudi thoi gian. Pau tién,
b dir liéu bao gom dir li€u lich su cta cac nhan t6 vi mo nhu: cung tién M2, 13i suat huy dong, 14i suat
cho vay lién ngan hang, chi sé gia tiéu ding (CPI), ty gia USD/VND; céc chi sb ching khoan (Dow
Jones, Nikkei 225, S&P 500, VN-Index, VN30-Index, Upcom-Index) va cac chi s khac (gia dau, gia
vang) duoc thu thap thu thap theo thang tir ngay 01/01/2010 dén 31/12/2023 tir hai ngudn chinh la
FiinPro-X va Bloomberg.com. Ngoai ra, dit liéu ty suét sinh 1oi ciia 5 nhom nganh tiéu biéu (Ngén hang,
Chumng khoan, Bat dong san, Thép, Ban 1¢) trén thi truong chimg khoan dugc thu thap theo cach tinh
ndi bd cia Cong ty C6 phan Chimg khoan Rong Viét.

Dé cung cip cac giai phap moi va thong minh cho cac cau hoi nghién ciru ngay cang phtre tap, cac
md hinh hoc may can phai hoc hoi va phat trién tir dir liéu hién co, ciing nhu lién tuc cai thién ching trong
mdi trudng ludn thay ddi. Cac bude co ban trong viée xay dung mé hinh ML bao gdm: thiét ké nghién
cuu, thu thap dir liéu, chuén bi dir liéu, huén luyén mo hinh, danh gia mo hinh va cai thién hiéu suét.

B6 dir liéu sau d6 duoc tién xur ly, kiém dinh tinh ding, tinh toan TSSL, d¢ tré va chuén hoa dir
li€u thanh bg dir li¢u hoan chinh trude khi dua vao cac mo6 hinh hoc may. Quy trinh nghién ctru dugc
tién hanh theo Hinh 1. Cu thé, Budc dau tién 1a xac dinh rd muyc tiéu nghién cltu, cau héi nghién curu,
bién dau vao va bién dau ra can dy bao hodc phén loai. Py 1a nén tang gitip dinh huéng toan bd quy
trinh sau d6. Sau khi xac dinh dugc muc tiéu, tac gia tién hanh thu thap dir liéu tir cac nguén khac nhau
nhu dit liéu kinh t& vi mo, tai chinh, thi truong, v.v. Dit liéu cAn dam bao tinh day du, d¢ tin cay va co
lién quan dén bai toan nghién ctru. Dt li€u sau khi thu thap s€ dugc lam sach, chuén hoa, xtr ly céc gid
trj thidu, bién ddi dinh dang va chia tap dit liéu thanh tap huan luyén va kiém dinh. Day 1a budc rit quan
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trong dé tang do chinh x4c ciia mé hinh. Téc gia sir dung cac mo hinh hoc may nhu: Linear Regression,
KNN, Random Forest, Lasso Regression, Ridge Regression cho bai nghién ctru. Sau d6, tac gia thém vao
cac thu vién can thiét nhw: pandas, numpy, matplotlib, seaborn os, statsmodels, sklearn va
matplotlib.pyplot,... va bét dAu x4y dung cac md hinh bing cach chia tach bo dit liéu hoan chinh thanh
tap hudn luyén va tap klem tra, voi ty 1¢ 80:20. Sau khi chay m6 hinh, tac gia xem xét va danh gia vé két
qua du bao qua thong s6 nhu R2, MSE, RMSE, MAE dé danh gia hiéu suét dy bao cta timg mé hinh.

Model Training Improve Performance

Study Design Data Preparation

Hinh 1. Quy trinh nghién ctru
Dé tim ra mé hinh c6 hiéu suat du bao cao nhét d6i v6i timg bién muyc tiéu, tac tién hanh cai thién
mirc d6 hi¢u qua cho timg m6 hinh. Cac phuong phap cai thién tac gia da sir dung bao gom chuan héa
dir licu bang StandardScaler, tim test_size toi vu bang céch sir dung cross-validation, diéu chinh tham
s6 tbi wu bang GridSearchCV,... tiy thudc vao dic diém cia timg mo hinh.

3. KET QUA VA THAO LUAN

3.1. Két qua huan luyén va hiéu suat dw bao cia cac mé hinh

Doi voi bién muc tiéu 1a r_vnindex, két qua hié¢u suat duy bao ctia cac mé hinh nhu sau:

Bdang 1. Hiéu suat du bao cua cac mo hinh véi bién muc tiéu r_vnindex

M0 hinh R2 train R2 test MSE RMSE MAE
Linear 0.613 0.517 20.167 4.491 3.953
Random Forest 0.851 -0.173 42.191 6.495 5.265
KNN 0.141 -0.153 41.465 6.439 5.114
Lasso 0.853 0.008 32.501 5.701 4.559
Ridge 0.222 -0.048 37.684 6.139 4.944

Mb hinh Linear Regression ¢6 gia tri R2_test 1a 51.6%, cao nhét trong s6 cac md hinh so sanh. Gia
tri R2_test cao cho thay mo hinh c6 kha nang du doan tot trén dit liu kiém tra. Dong thoi, mo hinh Linear
Regression c6 RMSE va MAE lan luot 1a 4.491 va 3.953, thap nhat trong s6 cdc mo hinh so sanh.

Bdng 2. Hiéu suat du bao cia cac m6 hinh véi bién muc ti€ur_vn30

M6 hinh R2_train R2_test MSE RMSE MAE
Linear 0.196 0.011 33.826 5.816 4.575
Random Forest 0.842 -0.030 5.763 33.214 4.636
KNN 0.085 -0.183 42.549 6.523 5.317
Lasso 0.847 -0.001 32.290 5.682 4.529
Ridge 0.230 -0.066 38.323 6.191 5.024
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Mic du tat ca cac mo hinh déu co gia tri R2_test thip hodc 4m, mo hinh Lasso Regression co gi4
tri R2_test gan bang 0 nhit (-0.001), diéu nay cho thdy mé hinh nay c6 kha ning du doan tét hon cac
mo hinh khéc. Ngoai ra, mé hinh Lasso Regression c6 MSE, RMSE va MAE thap nhat trong s cac mo
hinh so sanh, 1an luot 1a 32.290, 5.682 va 4.529. Diéu nay cho thiy md hinh nay c6 sai s6 du doan nho
hon, du bao chinh xac hon.

Bdng 3. Hiéu suat du bao ciia cac mo hinh véi bién muyc ti€u r_upcom

M0 hinh R2 train R2 test MSE RMSE MAE
Linear 0.248 -0.110 39.926 6.319 5.178
Random Forest 0.848 0.071 11.416 130.332 5.368
KNN 0.095 -0.149 41.324 6.428 5.267
Lasso 0.856 0.047 133.635 11.560 5.531
Ridge 0.248 -0.108 39.837 6.312 5.170

Mo hinh Random Forest Regression cho thay hiéu suat t6t nhat vi chi sé R2_test cao nhat (0.071)
va MSE thap nhét (11.416) trong s6 cac mo hinh dugc so sanh. Mic da RMSE cua n6 cao hon so véi
cic mo hinh khéc, diéu nay c¢6 thé do cac du doan cyc tri lam ting RMSE. Tuy nhién, MSE thép cho
thiy mo hinh nay van c6 kha ning du doan chinh xac hon.

Bang 4. Hi¢u suét du béo cua cadc mo hinh véi bién muc tiéu Béan 1é (banle)

M hinh R2_train R2_test MSE RMSE MAE
Linear 0.501 0.364 22.852 4.780 4.019

Random Forest 0.832 -0.148 0.086 0.007 0.067
KNN 0.091 -0.435 0.006 0.079 0.068
Lasso 0.837 -0.090 0.007 0.084 0.066
Ridge 0.423 0.179 29.536 5.435 4.508

Mo hinh Linear Regression cho thdy hiéu suét tot nhit voi chi s6 R2_test cao nhat (36.44%) va
MSE, RMSE hop 1y. Mic du Random Forest va Lasso ¢ MSE va RMSE thép hon, gia trj R2 _test am
cho thiy chung khong phu hop cho bién muyc tiéu nay. Mo hinh Linear c6 MAE (4.019) kha t6t, cho
thiy sai s6 trung binh tuyét d6i ciia mé hinh nay hop 1y va thip hon so véi Ridge.

Bdng 5. Hiéu sudt du bao ctia cac m hinh vai bién muc tiéu Bit dong san (bds)

M0 hinh R2_train R2 test MSE RMSE MAE
Linear 0.111 -0.099 0.007 0.085 0.071
Random Forest 0.816 -0.066 0.106 0.011 0.072
KNN 0.102 -0.232 0.007 0.085 0.071
Lasso 0.847 -0.001 0.011 0.103 0.070
Ridge 0.431 0.182 29.399 5.422 4.271

Mo hinh Ridge Regression cho thdy hiéu suét tot nhat v6i chi s R2_test cao nhét (0.182), cho
thdy mo hinh nay c6 kha ning giai thich bién thién cta bién muc tiéu tot hon so véi cac mé hinh khac.
M5 hinh Ridge c6 MAE (4.271) thap nhat, cho thiy sai s6 trung binh tuyét di ctia mé hinh nay tt hon
so v&i cac md hinh khac.
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Bdng 6. Hiéu suét du bo ciia cac md hinh véi bién myc tiéu Ching khodn (ck)

M0 hinh R2_train R2 test MSE RMSE MAE
Linear 0.149 -0.065 0.014 0.120 0.096
Random Forest 0.824 -0.018 0.118 0.014 0.099
KNN 0.110 -0.287 0.016 0.126 0.109
Lasso 0.848 0.051 0.013 0.113 0.096
Ridge 0.513 0.348 23.438 4.841 4.096

Duya trén bang két qua, md hinh Ridge Regression dugc chon 1am mé hinh du bao t6i wu véi gia
tri R2_test cao nhat (34.8%) va MAE nho nhat (4.09). Médc du MSE (23.438) va RMSE (4.841) cua
Ridge Regression cao hon, gia tri R2_test cao khang dinh hiéu suat dy bao vuot trdi cia mo hinh nay.

Bdng 7. Hiéu suat dy bao ciia cac md hinh véi bién muc tiéu Ngan hang (nh)

MO hinh R2 train R2 test MSE RMSE MAE
Linear 0.213 -0.504 0.009 0.093 0.075
Random Forest 0.832 -0.053 0.072 0.005 0.058
KNN 0.152 -0.186 0.007 0.084 0.067
Lasso 0.847 0.031 0.005 0.069 0.055
Ridge 0.503 0.272 26.162 5.115 4.073

Mb hinh Ridge Regression 1a lira chon tt nhat cho bién muc tiéu nh dua trén chi sb R2_test cao
nhat (27.23%). Du MSE va RMSE cao, R2_test cao vugt trdi cho thay mo hinh nay c6 kha nang du bao
chinh x4c va 6n dinh nhat so v&i cac mod hinh con lai.

Bdng 8. Hiéu suat dy bao cia cac md hinh vé6i bién muyc tiéu Thép (thep)

M6 hinh R2 train R2 test MSE RMSE MAE
Linear 0.155 -0.346 0.012 0.109 0.089
Random Forest 0.822 -0.008 0.083 0.007 0.066
KNN 0.097 -0.281 0.010 0.099 0.078
Lasso 0.842 0.026 0.007 0.081 0.061
Ridge 0.461 0.295 25.353 5.035 4.099

Mo hinh Ridge Regression ¢6 gia tri R2_test cao nhét (29.8%), cho thiy mé hinh nay ¢6 kha nang
giai thich bién thién cua bién muyc tiéu tot nhat so vdi cac mo hinh khac.

4. KET LUAN

Nhin chung, két qua sau cai thién ciia cac mo hinh Linear Regression, KNN va Lasso cho thay
hiéu suét dy béo chi cai thién trén mot sd bién muc tiéu cu thé. Ch.'flng han Linear Regression sau cai
thién 1am tang hiéu suét du bao cia bién muc tiéu r_vnindex, v6i R2_test tang tir 47.2% 1én 51.6%. Tuy
nhién, d6i véi hidu sudt du bao cho cac bién con lai c6 hé sb R2 thap hodc am, cho thiy cho thdy mé
hinh Linear Regression sau cai thién chi phu hgp dé dy bao TSSL cua toan bo thi truong (r_vnindex).
Dbi v6i md hinh Random Forest va Ridge Regression, két qua sau cai thién khong kha quan véi muc
dich cai thién hiéu qua dy bao. Do do, tiép tuc st dung md hinh trude khi céi thién dé mang lai hi¢u
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sudt du bao tot nhat dbi véi cac bién muc tiéu. Cac két qua dat dugc cho thiy cac mé hinh Linear
Regression, Random Forest, Lasso Regression c6 hi¢u suét du béo tét hon cac mé hinh con lai khi bién
muc tiéu 1a TSSL cua céc chi sé gia chimg khoan. Trong khi d6, mé hinh Ridge Regression lai chiém
wu thé trong viée dy bao TSSL ciia phan 16n cac nganh trong bién muc tiéu.
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ABSTRACT

BUILDING A FORECAST MODEL OF VIETNAM'S STOCK MARKET
UNDER THE IMPACT OF MACRO FACTORS

Pham Thi Ha An
Faculty of Finance and Banking, Van Lang University
69/68 Dang Thuy Tram Street, Ward 13, Binh Thanh District, Ho Chi Minh City
Email: an.pth@vlu.edu.vn

The purpose of this research is to apply machine learning models to evaluate and compare the
forecasting capabilities of the VNIndex, HNX Index, Upcom Index trends, and the profitability of the
industries under the influence of macroeconomic factors. The study focuses on assessing and comparing
the forecasting performance of various machine learning models, including Linear Regression, K-
nearest Neighbors, Random Forest, Lasso Regression, and Ridge Regression. The dataset utilized
comprises historical data of macroeconomic factors such as money supply M2, deposit interest rates,
overnight lending rates, consumer price index (CPI), USD/VND exchange rate; stock indices (Dow
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Jones, Nikkei 225, S&P 500, VN-Index, VN30-Index, Upcom-Index); other indices (oil prices, gold
prices); and profitability data of five industry groups (Banking, Securities, Real Estate, Steel, Retail).
The research employs metrics such as R2, MSE, RMSE, and MAE to evaluate the forecasting
performance of the models. The results reveal that the Linear Regression, Random Forest, and Lasso
Regression models exhibit superior forecasting performance compared to the other models when the
target variable is the profitability of stock indices. On the other hand, the Ridge Regression model
demonstrates higher performance in forecasting the profitability of industries.

Keywords: machine learning, macroeconomic factors, forecasting, Linear Regression, KNN, Random
Forest, Lasso, Ridge.
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