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Du bao gia co phiéu XOM déng ctlia va cac
chién lugc giao dich bang phuong phap
Bayesian Ridge Regression va thuat toan
toi uu héa Grid Search

Toém tat

Nghién ciru nay dp dung mo hinh Bayesian Ridge Regression (BRR) két hap voi thudt toan Grid
Search d@é dir bdo gid déng cira c6 phzeu XOM (Exxon Mobzl) Dit ligu lich sw dugc sur dung dé hudn
luyen mo hinh va Grid Search dugc dp dung dé toi vu hoa cac siéu tham $6 nham cdi thién dé chinh
xdc duw bédo. Két qua danh gia mo hinh cho thay, BRR }‘oz wu hoa dat do chinh xdc cao va vugt troi so
vdi cac mo hinh hoc may khac trong viéc dw bdo gid co phieu. Tuy nhién, dé ndng cao hi¢u sudt, co the
bo sung dit li¢u cam xiic hogc thir nghiém cac mo hinh tién tien hon nhw Bayesian Neural Networks
va cac ky thudt toi wu hoa nhw Optuna. Viéc diéu chinh mo hinh lién tuc va theo doi bien dong thi
treong ciing la yeu to quan trong dé cai thién tinh hiéu qua cua moé hinh trong méi truong tai chinh
nang dong.
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Tir khéa: Hoi quy Ridge Bayesian, tim kiém ledi, hoc may, diw bdo ¢é phiéu XOM

Summary

This study applies the Bayesian Ridge Regression (BRR) model combined with the Grid Search
algorithm to forecast the closing price of XOM (Exxon Mobil) stock. Historical data is used to train
the model, and Grid Search is applied to optimize hyperparameters to improve forecasting accuracy.
The model evaluation results show that the optimized BRR achieves high accuracy and outperforms
other machine learning models in forecasting stock prices. However, it is possible to add sentiment
data or experiment with more advanced models to improve the performance, such as Bayesian Neural
Networks, and optimization techniques, such as Optuna. Continuous model tuning and monitoring
market fluctuations are crucial factors to improve the model’s effectiveness in a dynamic financial
environment.
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DAT VAN DE thé cai thién dang ké hiéu suat du bao. Nghién ctru nay
ap dung BRR ket hgp Grid Search dé dy bao gia co

Trong bdi canh thi tru(‘yng tai chinh toan cau bién  phiéu XOM (ExxonMobil), mot cong ty dau khi hang

dong manh, dy bao gia co phléu 13 yéu cau cap thiét,
g1up nha dau tu dua ra quyét dinh mua, ban hodc gitr
¢6 phiéu, dong thoi quan Iy rui ro va t6i wu hoa loi
nhuan. Cac phu:orng phap truyen thong con han ché
trong viéc nam bt tinh phi tuyén va bat on cta thi
truong, trong khi cac ky thudt hoc may (Machine
Learning) da chiing minh hi¢u qua vuot trdi. Bayesian
Ridge Regression (BRR), mot phuong phap dua trén
xac suat Bayes dugc danh gla cao nho kha nang g1am
qua khop va md hinh héa cac quan hé phi tuyen glu:a
cac yéu t6 anh huong dén gia co phleu Ket hop véi
thuat toan Grid Search dé t6i wu siéu tham sb, BRR c6

dau thé giéi. XOM duoc chon lam doi twong nghién
ctru khong chi vi tam anh huong trén thi trudng, ma
con do nganh dau khi chiu nhi€u tac dong tir yéu to
kinh t€ vi mo, gia dau va chinh sach.

Muc tiéu cua nghién ctru nay 1a ap dung mé hinh
Bayesian Ridge Regression két hop Grid Search dé
du bao gid co6 phicu XOM, so sanh hi¢u qua du bao
gitta cac phuong phap hoc may khac nhau nhu: Linear
Regression, Lasso Regress1on va Adaboost Regressor.
Dong thoi, nghién ctru cung s€ phat trién cac chién luge
giao dich t6i wu nham giapnha dau tu ra quyét dinh dung
dan trong béi canh bién dong cuia thi truong tai chinh.
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TONG QUAN NGHIEN CUU

Céac nghién ciru gan day da cho thay tiém ning
to 16n cua phuong phap Bayes trong m6 hinh hoa,
du bédo chi phi giao dich va bién dong thi truong
tai chinh. Briére va cong sy (2020) sir dung mang
Bayes d€ udc tinh chi phi giao dich trén thi truong
chirng khoan My, dac bi€t khi sy mat can doi Iénh
giao dich chi dugc quan sat mot phan. Nghién ctru
nay nhan manh tdm quan trong cua kich thude 1€nh
va sy mat can doi trong viéc anh hudng dén chi phi
giao dich. ) .

~Yao (2024) két hop md hinh Bayes va hoi quy da
bién dé€ du bao gia cd phiéu S&P 500, cho thay mé hinh
két hop vuot trdi hon so voi tirng phuong phép riéng 1¢€.
Tuong tu, Martin va cong su (2023) danh gia phuong
phap du bao Bayes trong kinh té va tai chinh, khang
dinh kha nang xu ly bat dinh ctia m6 hinh nay. Nguyen
va cong su (2020) ap dung thong ké Bayes dé du bao
gia co phleu ngan hang Viét Nam trong ngan han, dat
dd chinh xac 89.02%. Lé (2023) st dung Bayes de
danh gia tac dong cua gia dau dén kha nang sinh 161
cua ngén hang, chi ra mé6i quan hé nguoc chiéu gitra
gia dau va ROA. Horta va Mora-Valencia (2024) ap
dung hoc sau Bayes dé dy bao chi so bién dong VIX,
trong d6 mang TCN dat RMSE 0,189. Con Ampomah
va cong su (2021) da kham pha tiém nang cua thuat
toan g}ausgian Naive Bayes trong du bao chuyén dong
g1a ¢0 phi€u, khang dinh tinh hi€u qua khi két hgp vai
cac ky thuat tién xtr 1y dir ligu.

Tong quan nghién ctru cho thdy, phuong phéap
Bayes ngay cang trd thanh cong cu quan trong trong
dy bao va quan 1y rui ro tai chinh. )

“Du béo gia c6 phicu XOM dong ctra va cac chién
luge giao dich str dung Bayesian Ridge Regression
va thudt toan t6i vu hoa Grid Search” s€ lap day mot
khoang tréng trong nghién ctru tai chinh, dac biét
la trong viéc ap dung phu:orng phap Bayesian Ridge
Regressmn cho du bao gia c6 phiéu cu thé. Mic du
cac nghién ctru trude da su dung phuong phap Bayes
trong du bao tai chinh, nhitng viéc t6i uu héa mé hinh
voi Grid Search, Random Search, BO, Optuna va
két hop vai chién luge giao dich cy thé cho ¢6 phicu
XOM van chua dugce khai thac nhiéu, md ra co hoi
cai thi¢n do chinh xac trong dy bao va chién luoc
giao dich. . )

Tinh méi cua nghién cau “Dy bao gid ¢d phiéu
XOM va chién luge giao dich st dung Bayesian
Ridge Regression voi Grid Search” nam & viée ap
dung Bayesian Ridge Regression két hop voi Grid
Search dé to1 uu hoa tham so, cai thién do chinh xac
trong du bao gia c6 phiéu XOM. Nghién ctru nay so
sanh hiéu qua cua mo hinh Bayesian voi cac phuong
phap truyén théng, nhu: Linear Regressi,on, Lasso
Regressmn va Adaboost Regressor, cung cap cai nhin
mdi vé kha nang dy bao trong thi tru’ong tai chinh,
ddng thoi t6i wu hoa cac chién luoc giao dich hiéu
qua hon.
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PHUGNG PHAP NGHIEN cUuU

Dit lieu nghién ciru dugc thu thap tir Yahoo Finance,
1a gia c6 phiéu dong cura trong mot khoang thoi gian 45
nam dé dam bao ngudn dir liéu du 16n (Big Data). Dir
liéu dugce xu 1y ky luong loai bo gi tri thiéu, chuan
hoa va chia thanh céc tap huén luyén, kiém tra. Ngoai
ra, cz'}c ngoai I¢ va tinh day du cua dir liéu duoc ki€ém
tra can than nham dam bao chat lugng phan tich. M6
hinh Bayesian Ridge Regressmn két hop Grid Search
dugc sir dung dé toi wu hoa si€u tham s6, mang lai hi¢u
qua cao trong du bao gia cb phiéu.

Bayesian Ridge Regression (BRR) la mot phu'orng
phap hoi quy tién tién, két hop hoi quy tuyen tinh véi
nguyen ly Bayes dé ude lugng phan ph01 X4c suat clia
cac tham s6. Khong giéng nhu cic mo hinh hoi quy
tuyen tinh truyén théng, BRR st dung phan phéi xac
sudt héu nghiém thay vi mét gia tri cu thé cho cac
hé s6 hodi quy. Diéu nay giup xur ly t6t hon tinh bat
dinh trong dit liéu va giam thiéu h1’en tuong qua khop
(overﬁttlng) Trong BRR, xac suat hau nghiém cua
cac tham so w (he s6 hoi quy) dugc ude lugng dua
trén dir liéu dau vao X va dau ra y, theo cong thurc:

X, w).p(w
p(w[X, )= P|X,w).p(w) M
p(|X)

Trong d6: p(wlX, y) 1a phan phdi xéc sudt hau
nghiém cua tham s6 w khi biét dir liéu X va nhan vy.
p(X, w) la ham kha nang (hkehhood) gia dinh phéan
phéi Gaussian cua ddu ra y voi do 1éch chuan diéu
chinh thong qua cac tham s6. p(w) phan phdi tién
nghiém cua cac tham s6 w, la Gaussian; p(yLX) la h¢
s0 chuan hoéa (marginal likelihood).

BRR dic bi¢t hi¢u qud voi cac tap dir lieu nho
hoac khi céac bién doc 1ap c6 twong quan cao, nho
vao co ché di€u chinh co gian (shrinkage) cua Ridge
Regression va tinh nang xac suat tién nghiém. Bang
cach nay, BRR tao ra cac ude lugng 6n dinh va chinh
xac, gitp cai thién hi¢u suat mo hinh trong céc tinh
hudng phuc tap. )

MBS hinh toan hoc cua BRR thé hién dang phuong
trinh hoi quy tuyén tinh 1y =X + e (2). Trong do, y
1a vector dau ra (phan hoi), X 1a ma trén cac bién dau
vao (dr heu) B 1a vector cac hé s6 hoi quy va ¢ 1a sai
s6 (gia str co phan phéi chuan véi trung binh bang 0
va phuong sai la ¢%). .

M6 hinh BRR gia dinh rang, p(fla) o« N(0, a'l)
(3), trong d6 o 1a siéu tham s6 diéu chinh mue do
co lai (prior). Véi dicu kién y duoc biét: p(le b, /1)
oc N(X B, AD) (4), trong d6 A la phuong sai cua sai
s6 ngau nhién. Thong qua dinh 1y Bayes, phan phdi
hau nghiém cua B dugc tinh nhu sau: p(ﬁlX ¥, 0, ) o
pOIX, B, p(Bla) (5). M6 hinh BRR ude luong phan
phéi hau nghiém cua cac hé sd hoi quy B dua trén dir
liéu quan sat. Sau khi quan sat, ta co thé tinh toan
gid tri trung binh va d¢ 1éch chuén cua cac h¢ so. Uu
di€ém cua BRR 1a giam thi€u hién tuong quéa khép
(overfitting) va kha nang di€u chinh d6 phtrc tap mo
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HINH 1: TAN SUAT PHAN BO GIA CO PHIEU XOM PONG CUA
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HINH 2: LICH SU GIA CO PHIEU XOM PONG CUA

XOM Closing Price Analysis
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Nguon: Tong hgp ctia nhom tac gia

hinh linh hoat nho vao siéu tham s6 o diéu chinh mirc
dd co lai. BRR déc bi€t hitu ich trong céac bai toan du
doan v6i dir liéu han ché hodc c6 da cdng tuyén cao,
giup cai thién d9 tin cdy cua cac udce luong.

Grid Search lévky thudt toi uu hoa siéu tham sO trong
hoc may, dung dé tim bd siéu tham s6 t0i uu cho mo
hinh. Phuong phép nay thir nghiém tat ca cac két hop
c6 thé cua siéu tham s6 va chon ra sy két hop mang lai
két qua tot nhat dya trén chi §o danh gia nhu MAE hoac
MSE. Céc budce chinh bao gom: xac dinh céc si€u thatn
s0 va gia tri thu nghlem tao cac ket hop siéu tham s0,
huan luyén m6 hinh véi mdi ket hop va danh gia hi¢u
suat. Két qua 1a bo siéu tham sd t6i uu cho mo hinh.

Llnear Regresston thich hc_rp Vo1 cac moi quan hé
tuyén tinh gitta bién ddc 1ap va bién phu thudc. Tuy
nhién, nd gdp kho khan khi dir liéu ¢6 tinh phi tuyén
tinh, nhiéu cao, hoic hién tuong da cong tuyén. Lasso
Regression them thanh phan L1 regularization, giap
thuc hién feature selection (lya chon déc trung) bang
cach dua mot s6 hé s6 hdi quy vé 0. Phu hop khi ¢o
nhiéu'bién’ doc lap khong quan trong, nhung co6 thé
dan dén mat thong tin khi hé s6 bi triét tiéu hoan toan.
Adaboost Regressor la md hinh két hop nhiéu cay
quyet dinh nho (weak learners) dé giam thiéu sai s6
va cai thién do chinh xac. Tuy nhién, Adaboost dé bi
anh huéng boi nhiéu trong dit liéu va doi hoi nhiéu
tai nguyén tinh toan khi l1am viéc voi tap dir liéu 1on.
Bayesian Ridge Regression (BRR) két hop k¥ thuat
regularization (L2 regularization) v&i phuong phap
Baye51an inference. BRR xur ly tot dir ligu nhiéu,
giam thiéu anh huéng cua da cong tuyén, va mang lai
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do 6n dinh cling nhu tinh chinh xac cao hon trong cac
mo hinh héi quy phuec tap.
Thang do danh gia m6 hinh BRR nhu sau:
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NGHIEN CUU THUC NGHIEM

Tién xu Iy dit liéu: Dit liéu gia c6 phiéu XOM
dugc tai tr Yahoo Finance tur ngay 01/01/1978 dén
ngay 16/11/2024, chi lay cot gia c6 phieu XOM dong
cira va chuan hoa bang StandardScaler. Cot dy doan
duoc tao bang cach dich chuyén gia tri dong ctra Ién
30 ngay. Dt liéu dugc chia thanh X (ddc trung) va
y (gia tri du doan), loai bo gia tri khong khop Cudi
cung, dir liéu dugc tach thanh tap huén luyén va klem
tra theo ty 1¢ 80/20 (Baz viét sir dung cdch viét sé thdp
phan theo chudn quoc té). o ) )

Cac muc gia dinh cao trong bieu do gid co6 phi¢u
XOM dong ctra (Hinh 1), noi céc dinh dai dién cho
nhimg murc gia pho bién, c6 thé 1a tin hiéu quan trong
dé ra quyét dinh giao dich mua hodc ban. Trong sudt
chiéu dai lich str ctia cong ty, cac murc gia dinh cao nay
bao gom: [10.07048186, 14.97684445, 19.88320704,
24.78956964,34.60229482,39.50865741,49.32138259,
59.13410777,68.94683295, 81.21273943,86.11910202,
100.83818979, 113.10409627]. Ket qua nay hd tro toi uu
hoa chién luoc dau tu.

Truc quan héa dit ligu giip nhan dién xu hudng
gia, theo doi va phan tich bién dong mot cach hi¢u
qua. Hinh 2 cho thay, mirc g1a cao nhét cua cb phiéu
XOM la 125.37 USD vao ngay 07/10/2024, phan anh
sy tang trudng gan day, trong khi muc gia thap nhat
la 2.71 USD vao ngay 26/01/1978, 1a thoi diém ¢
phiéu XOM dugce niém yét lan dau. Su bién dong nay
cho thay tiém nang tang trudng va lich st phat trién
cua cong ty.

Thiet lgp thudt toan Grid Search: Thyc hién
viéc to1 uu hoa siéu tham s6 cua mo6 hinh BRR bang
phuong phap Grid Search. Thi€t lap mot ludi cac gia
tri siéu tham s6 nhu: alpha 1, alpha 2, lambda 1,
lambda 2 va cac tham s6 khac nhu fit_intercept, tol,
n_iter, compute score. Grid Search s¢€ thur tat ca cac
két hop cua céc gia tri nay va st dung phuong phap
cross-validation (cv=5) de danh gia hiéu suit cua mdi
két hop thong qua chi s6 neg_mean_ absolute_error.
Qua trinh nay giup tim ra céc siéu tham s6 ti wu cho
m0 hinh, tr d6 cai thién d¢ chinh xac du bao. B siéu
tham s6 tim thay cho mo6 hinh BRR véi dir liéu cua
XOM nhu Bang 1. . .

B0 siéu tham s6 to1 vu cua BRR gom: alpha I
= 1e-06 va alpha 2 =0.001, glup diéu chinh phan
rd trong s6 dé giam qua khorp va cai thién do oOn
dinh. compute score = True tinh toan log marginal
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likelihood, hd tro danh gia mo hinh. fit_intercept =
False phu hgp khi dit li¢u da duoc chuan hoa, loai bo
bias khong can thiét. lambda_1 =0.001 va lambda_2
= 1e-06 di€u chinh trong s6 nho va lon, dam bao su
can bang gitta d§ phutrc tap va kha nang khai quat.
n_iter = 200 xac dinh s6 vong 1ap to1 da d€ dam bao
hoi tu, trong khi tol = 0.001 ki€ém spét ngudng diung
cua qua trinh to1 vu hoa. Bo tham s6 nay phu hop véi
dir liéu tai chinh phirc tap nhu ¢b phleu XOM, giup
tang hiéu suat du béo va giam thiéu sai sb.

Xdy du’ng mao hinh BRR’toz uu: Khoi tao mo hinh
BRR v6i cac siéu tham s t61 vu da dugc tim ra tir qua
trinh tinh chinh siéu tham s6 (hyperparameter tuning).

M6 hinh BRR t6i vu dugce huin luyen trén tap
dir liéu (x_train, y _train) de tim trong s0 t0i uu, sau
d6 danh gia qua céc chi s6 hié¢u suat. MAE (Mean
Absolute Error) do sai 0 tuy€t doi trung binh gitra du
doan va thuc t€, voi gid tri 0.0682 chi ra m6 hinh dy
doan chinh xac. MSE (Mean Squared Error) do sai s0
binh phuong trung binh, véi gia tri 0.0126, biéu thi
sai s0 rat nho. RMSE (Root Mean Squared Error), can
bac hai cua MSE, c6 gia tri 0.1124, ching t6 sai s0
trung binh nho va hi¢u suat du bao tot. MAPE (Mean
Absolute Percentage Error) cho thay, sai s6 theo phan
tram so voi gia tri thuc t€, voi gia tri 0.3779%, xac
nhan d¢ chinh xac cao trong dy bao. Cac chi s6 nay
thé hién rang, mo hinh BRR t6i wu ¢6 hi€u suat tot,
voi sai s0 nho va dy bao chinh xac. )

Két qua tinh toan cua nhom nghién ctru cho biét
R? (h¢ s0 xéc dinh) 1a 0.9873, cho thady mé hinh gii
thich 98.73% sy bién dong cua dit ligu, chung t6 hi¢u
qua rat cao. D9 1éch chuan (STD) la 0.1121, gan véi
RMSE, cho théy sai s6 phan bd déu va khong qua
16n. Cac chi s6 nay khang dinh m6 hinh BRR ¢6 d6
chinh xac cao, v6i R2 gan 1 va MAE, RMSE, MAPE
nho, phu hop v6i dir ligu XOM. M6 hinh BRR t6i uu
du bao chinh xéac gia ¢6 phiéu XOM dong ctra trong
26 ngay toi. )

Dy bdo gia XOM tur ngay 17/11 dén 12/12/2024
(Bang 3) cho thay xu huorng bién dong ro rét. Giai
doan dau (17-18/11), gia ting nhe voi khuyen nghi
Mua, phan anh ky vong phuc hoéi ngin han. Giai
doan gitra (19-29/11), xu hudéng glam chiém wu thé
v6i nhiéu tin hi¢u Ban, cho thay 4p luc ban manh
va rui ro giam gia. Cubi ky (30/11 06/12), gia phuc
hdi nhe nhung xen ké& gitra cac khuyen nghi Mua
va Ban, phan anh sy bién dong va tam ly thi tmorng
thiéu chac chan. Chién luoc toi uvu tap trung vao viéc
Mua & cic muc gia thip trong giai doan phuc hoi
(17-18/11, 20/11, 23-24/11, 01-06/12) va Ban khi
gia giam hoac cham dinh ngan han (19/11, 21-29/11,
07-12/12). Nha dau tu nén tan dung thoi diém Mua
khi gia thap va Ban khi xu huong giam chi€ém vu thé
dé toi da hoa loi nhuan va quan ly rui ro. Giai doan
cuoi (07-12/12) cén than trong do thi truong thicu
xu hudng r6 rang. Chi€n luge nay nhan manh sy linh
hoat va nhay bén trong viéc ra quyét dinh giao dich
ngan han.
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BANG 1: BQ SIEU THAM SO TOI UU CUA BRR TiM THAY TU GRID SEARCH

alpha 1: 1e-06

alpha 2:0.001

compute_score: True

fit intercept: False

lambda 1:0.001

lambda 2: 1e-06

n_iter: 200

tol: 0.001

BANG 2: MO HINH BRR TOI UU

# B siéu tham sb t6i wu ciia BRR

best params = {‘alpha_1’: 1e-06, ‘alpha 2’: 0.001, ‘compute score’:
True, ‘fit_intercept’: False, ‘lambda 1’: 0.001, ‘lambda 2’: 1e-06, ‘n_
iter’: 200, ‘tol’: 0.001}

# M6 hinh BRR t6i uu

best_br model = BayesianRidge(**best_params)

BANG 3: KET QUA DU BAO GIA XOM PONG CUA VA CHIEN LUQC TOI UU

Negay Gia-Chién lwoc Negay Gia-Chién lwoc
17-11-2024 $123.51-Mua 30-11-2024 $116.60-Ban
18-11-2024 $123.98-Mua 01-12-2024 $116.69-Mua
19-11-2024 $120.25-Ban 02-12-2024 $114.86-Bén
20-11-2024 $120.56-Mua 03-12-2024 $118.52-Mua
21-11-2024 $120.25-Ban 04-12-2024 $118.86-Mua
22-11-2024 $119.91-Ban 05-12-2024 $120.90-Mua
23-11-2024 $119.98-Mua 06-12-2024 $121.05-Mua
24-11-2024 $120.60-Mua 07-12-2024 $121.01-Ban
25-11-2024 $120.17-Ban 08-12-2024 $120.37-Ban
26-11-2024 $119.49-Bén 09-12-2024 $120.25-Ban
27-11-2024 $119.39-Ban 10-12-2024 $121.37-Mua
28-11-2024 $118.80-Ban 11-12-2024 $120.46-Ban
29-11-2024 $117.19-Ban 12-12-2024 $119.21-Ban

HINH 3: SO SANH GIUA GIA CO PHIEU XOM DU BAO VA GIA THUC TE

Cosog ke )

BANG 3: KET QUA DU BAO GIA XOM DPONG CUA VA CHIEN LUQC TOI UU

Actual vs Predicted Closing Prices

}

[}

1T

Ngay Gia-Chién lwoc Ngay Gia-Chién lwoc
17-11-2024 $123.51-Mua 30-11-2024 $116.60-Bén
18-11-2024 $123.98-Mua 01-12-2024 $116.69-Mua
19-11-2024 $120.25-Ban 02-12-2024 $114.86-Béan
20-11-2024 $120.56-Mua 03-12-2024 $118.52-Mua
21-11-2024 $120.25-Ban 04-12-2024 $118.86-Mua
22-11-2024 $119.91-Béan 05-12-2024 120.90-Mua
23-11-2024 $119.98-Mua 06-12-2024 121.05-Mua
24-11-2024 $120.60-Mua 07-12-2024 $121.01-Ban
25-11-2024 $120.17-Ban 08-12-2024 $120.37-Ban
26-11-2024 $119.49-Ban 09-12-2024 $120.25-Ban
27-11-2024 119.39-Béan 10-12-2024 $121.37-Mua
28-11-2024 118.80-Béan 11-12-2024 120.46-Ban
29-11-2024 117.19-Ban 12-12-2024 119.21-Ban

Nguodn: Tinh toan cua nhom tac gia

KET QUA VA THAO LUAN

Mo hinh dy doén gi c6 phiéu XOM trong 26 ngay

st dung céc chi s6 hiéu suat tot, thé hién khd ning
du bao chinh xac va tin cdy. Cac chi s6 nhu MAE =

15



CHIEN LUJC - CHINH SACH

BANG 4: SO SANH HIEU SUAT CAC MO HINH VOI BRR

M6 hinh MAE | MSE |RMSE | MAPE R? STD
Linear Regression 0.0682| 0.0126| 0.1124| 0.3779] 0.9873]1.1121
Lasso Regression 0.1170| 0.0220| 0.1482] 0.3914| 0.9779|0.1480
Bayesian Ridge 0.0682| 0.0126] 0.1124] 0.3779| 0.9873/0.1121
Adaboost Regressor | 0.0673| 0.0120] 0.1095] 0.7668] 0.9880{0.1095

BANG 5: SO SANH HIEU SUAT BRR THONG QUA BO, RS, OPT VA GS

Metric [Bayesian Optimization | Random Search|Optuna|Grid Search
MAE 0.0682 0.0682| 0.0683 0.0682
MSE 0.0126 0.0126| 0.0126 0.0126
RMSE 0.1124 0.1124] 0.1121 0.1124
MAPE 0.3779 0.3779] 0.2991 0.3779
R? Score 0.9873 0.9873] 0.9874 0.9873
STD 0.1121 0.1121] 0.1121 0.1121

Nguén: Tinh toan ctia nhom nghién ctru

0.0682, MSE = 0.0126 va RMSE = 0.1124 cho thy,
sai s0 dy doan thap, chang minh mo hinh ¢6 d chinh
xac cao. Chi so MAPE =0.3779% phan anh sai s6 du
bao theo ty 1€ phan tram, trong khi R? = 0.9873, gin
gia tri ly tuong 1a 1, cho thay mo hinh giai tthh rat
t6t su bién dong cua gia co phleu Ngoai ra, d¢ léch
chuan STD =0.1121 cho thay muc do 6n dinh cua sai
s0 du bao. Chién lugc giao dich duge dé xuat dya trén
két qua du bao: Ban trong cac giai doan gia suy giam
dé giam rui ro va Mua khi gia c6 xu hudng tang tro
lai nham tén dung loi nhuan tiém nang. Giai doan hoi
phuc dang cht y cho thay kha nang thi truong c6 thé
phuc hoi sau nhitng dot giam gid. Hi€u suat md hinh
BRR t6i wu voi R? = 0.9873 danh gia sy thanh cong
trong viéc gidi thich bién dong cua dir liéu, vuot troi
so voi cac nghién clru trude day. Mo hinh nay cho
thay kha nang tong quat va hoc hoi dac trung quan
trong tur dit liéu, nho vao viéc toi wu hoa qua Grid
Search, giup cai thién do chinh xac du bao, dem lai sy
tin cdy cao trong chién lugc giao dich.

Bang 4 cho thdy, m6 hinh Bayesian Ridge
Regression 1a sy lya chon t6t nhat trong s6 cac mo

TAI LIEU THAM KHAO

hinh dugc danh g1a M0 hinh nay dat dugc sy can bang
t6t giita cac chi s sai s6 thap, R? cao va sy 6n dinh
vuot trgi (STD ‘ghap) “AdaBoost Regressor ¢ hiéu sudt
dy doan tot nhat (thap nhat vé MAE, MSE, RMSE),
nhung MAPE cao chi ra rang mo hinh nay khong phu
hop voi bai toan c6 dir li€u bién doi manh hodc doi
hoi giai thich ty 1€ phan tram sai sb. Linear Regressmn
c6 hiéu suit twong tur Bayeman Rldge vé sai s6 va do
chinh xéac, nhung d¢ phén tan sai s6 cao hon (STD cao),

dan dén kém 6n dinh hon. Lasso Regression hoat dong
kém hon so voi Bayesian Ridge va AdaBoost ¢ tat ca
cac tiéu chi, cho thay khong phu hop véi bai toan nay.

KET LUAN

M6 hinh BRR da chang minh hi€u qua trong viée
du doan gia c6 phiéu, véi cac chi s6, nhu MAE =
0.0682, MSE = 0.0126, RMSE = 0.1124, MAPE
= 0.3779%, R*> = 0.9873 va d9 1éch chuan STD =
0.1121, cho thay d¢ chinh xac cao. Dac biét, gia tri R?
gan 1 khang dinh kha néng giai thich tot sy bién dong
gia. Chién luge giao dich “Mua” va “Béan” dugc dé
xuat mang lai thong tin hitu ich, giip nha dau tu toi
uu héa 11 nhuén. Phén tich xu hudng gia tang, giam
tir du doan hd tro xay dung chién lugc chu déng. Mf)
hinh két hop regularization (Ridge) va tinh xac suat
(Bayes) phu h0’p dir liéu nhiéu. Tuy nhién, mo6 hinh
van dbi mit v6i han ché, nhu kho lu:ong trudc bién
dong bét thuong va tac dong cua yéu to vi mo. Viéc
bo sung dit li€u cam xuc va thir nghiém cac md hinh
hién dai hon la Bayesian Neural Networks t6i vu hoa
boi thuat toan Optuna la huéng nghién ctru tuong lai
d€ cai thi¢n hi¢u suat. M6 hinh BRR la mét budec tien
thuc tién, nhung can theo ddi va diéu chinh dé phu
hop voi thi truong nang lugng va tai chinh lién tuc
bién dong.(l
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