TAP CHi CONG THUONG

DU BAO GIA CO PHIEU
CATL PONG CUA VA CAC CHIEN LUGC
GIAO DICH SUDUNG XGBOOST
VA THUAT TOAN TOI UU HOA OPTUNA
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TOM TAT:

Trong nghién cttu ndy, ching t6i da 4p dung thuit todn XGBoost k&t hgp véi toi uu hdéa tham s&
qua Optuna d€ du béo gid cd phi€u CATL va phét trién cdc chi€n lugc giao dich hiéu qui. K&t qua
ddnh gia cho thAy mo hinh XGBoost dat chi sd R2 12 0.9201, MAE 1a 0.1982 va MSE Ia 0.0825, vugt
trdi hon so vdi cic mod hinh khiac nhu ElasticNet va Decision Tree. Pong thdi, chién lugc giao dich st
dung dy bdo gid ¢ phi€u di dua ra cic khuyé&n nghi mua, ban, hoic giif trong 30 ngay t6i, gitip nha
dau tu t8i uu hda 1gi nhuan. Md hinh XGBoost thé hién kh4 ning du dodn chinh xdc va 6n dinh, dic
biét khi dudc t6i uu héa thong qua Optuna, gitp ting cudng hiéu qua trong viéc dua ra cic quyét dinh
giao dich. Tuy nhién, nghién cttu cling chi ra ring, viéc tich hgp cdc mo hinh deep learning phtc tap
hon, hoic cdc thuat todn tdi vu héa khac c6 thé md ra cd hoi cai thién thém d6 chinh x4c va tinh hiéu
qué. Cac huéng nghién ctiu ti€p theo c6 thé bao gdm ting dung cac phuong phap deep learning, hoic
k&t hgp thém cac y&u t& tir dit liéu phi ciu tric &€ cai thién du bdo va chién ludc giao dich.

Tu khéa: du bio gid c6 phi€u CATL, md hinh XGBoost, pin xe dién, thuat todn ti uu héa

Optuna, ning luong bén viing.

1. Dit vin dé

Trong bdi cinh sy phat trién nhanh chéng clia
nganh cdng nghiép xe dién va nhu ciu vé ning
lugng bén vitng ngay cang ting, cic cong ty sin
xuit pin xe dién, dic biét 1la Contemporary
Amperex Technology Co. Limited (CATL), da trd
thanh nhitng nha diu tv quan trong trong thi trudng
toan cau. V6i su déng gép quan trong clia CATL
vao nganh cong nghiép xe dién, viéc du bao gid cd
phi€u CATL c6 thé gitip cic nha diu tuv dua ra
quyét dinh dau tu chinh x4dc hon, t8i wu héa chién
luge giao dich va gép phin vao sy phat trién bén
vitng clia nganh. Dy bdo gid ¢ phi€u trong thi
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trudng tai chinh ludn 1a mot bai todn phic tap do sy
bié€n dong manh mé cda cic yéu to dnh hudng, tir
thong tin kinh t€ dén sy thay ddi trong tim ly thi
trusng. Tuy nhién, v6i su phat trién clia cdc md
hinh hoc may, dic biét [a XGBoost, cung vdi cac
thuat todn t8i vu héa nhu Optuna, bai todn ndy c6
thé dugc gidi quyét hiéu qui hon. XGBoost, v6i
khd ning xt 1y dif liéu phi tuyén tinh va dua ra dy
bao chinh xac, da trd thanh mot cdng cu manh mé
trong cac tng dung tai chinh. Hon nita, thuat todn
t6i wu héa Optuna gitip tinh chinh c4c siéu tham s
ctia mo hinh, tr d6 céi thién kha ning du bdo va t6i
uu héa hi€u qua giao dich.
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Muc tiéu chinh ctia nghién ctu nay la xay dung
mo6t mo hinh du bdo gid c6 phi€u CATL déng cita
st dung XGBoost va tdi vu héa cc siéu tham so
cta md hinh thdong qua thuit todn Optuna. Bing
cach nay, nghién cttu s€ khong chi gitip du bdo
chinh x4c hon gia ¢& phi€u CATL ma con dé xuit
céc chié€n luge giao dich tdi wu cho cdc nha dau tu,
g6p phin thic ddy sy phat trién clia nganh cong
nghiép ning lugng bén vitng va xe dién. Thong
qua viéc 4p dung mo hinh nay, cdc nha diu tu c6
th€ nim bit cdc xu huéng thi trudng va ra quyét
dinh kip thoi, t6i da héa 1di nhuin tir viéc ddu tu
vao CATL.

2. Tong quan nghién ciru

Trong boi cinh phat trién nhanh chéng cia cic
md hinh hoc mdy, thuit toin XGBoost da chiing td
hiéu sudt vugt troi trong viéc du bdo gid cd phi€u
va t8i vu héa chié€n lugc giao dich. Nghién citu clia
Ting Li (2024) da xay dung md hinh dy bdo gia
dién st dung cd ché hinh thanh gid va t6i uu héa
tham s6 biing thuat todn Optuna, cho thiy XGBoost
¢6 do chinh xac cao hon so véi cic mo hinh khac
nhu Gradient Boosting Regression Tree va
Random Forest. Tuong tu, nghién ctu ciia Kyung
Keun Yun et al. (2021) két hgp XGBoost v6i thuat
todn di truyén (GA-XGBoost) va ba giai doan tién
Xt 1y dic trung, cai thién ddng ké @6 chinh x4c dy
bdo va t6i uu héa tp dic trung hiéu qua. Farshid
Balaneji et al. (2024) da k&t hgp phan tich cdm xic
tor tin tdc va d@ liéu thi trudng vao md hinh
XGBoost, t6i wu héa tham s6 bidng Bayesian
Optimization, chiing minh sttc manh cia md hinh
trong viéc phan 4nh sy bi€n dong clia thi trudng qua
tin tifc. Trong linh vuc giao dich tién dién ti, Abdul
Jabbar et al. (2024) di so sanh hiéu suit cia 41 mo
hinh hoc may, trong d6 XGBoost va Random Forest
ndi bat v6i dd chinh xdc cao va kha ning quan 1y
rii ro tot. Arsalan Dezhkam et al. (2023) két hop
Hilbert-Huang Transform (HHT) v6i XGBoost dé
du bdo xu hudng gia cb phi€u, dat hiéu suit cao hon
99,8% so vGi dit liéu tai chinh thd. Trong khi d6, Jin
Xiao et al. (2024) st dung md hinh OPT-
LightGBM, mic du cai ti€n diang k€ vé do chinh
x4c va hiéu suat, vin d€ ngd khd ning tng dung
XGBoost trong cdc tinh hudng phi tuyén tinh va

phtic tap hon. Nghién ctu cia Truong Thi Thuy
Duong (2023) tap trung vao chi sd chitng khodn
Vnlndex, st dung thuit toin XGBoost va chi bdo
ky thuat, dat do chinh xdc trén 80%, ddng thdi chi
ra vai trd quan trong clia khdi lugng giao dich trong
dv bao xu hudng thi trudng. Solar Energy
Forecasting Study (2024) chiing minh ridng cdc md
hinh cdy quyét dinh nhw Random Forests, Bagging
va Extremely Randomized Trees vugt trdi hon
Logit Regression trong viéc du bdo hudng gid c6
phi€u niing lugng mit trdi, nhung hiéu qui chié€n
luge giao dich vin phu thudc vao khd ning t6i vu
héa va diéu chinh tham s&.

Tir cdc k&t qua nghién ctu trén, c6 thé thdy,
XGBoost 1a mdt cong cu manh mé trong du bdo gia
¢ phi€u va t8i wu héa chién lugc giao dich. Tuy
nhién, vin ton tai mdt khodng tréng nghién citu
lién quan dé&n viéc t6i uu héa tham s6 XGBoost véi
Optuna trong bdi canh du bdo gia ¢ phi€u CATL,
ddc biét1a trong viéc xay dung chién lugc giao dich
hiéu qua. Nghién citu nay dé xuat mo hinh “Dy bdo
gid ¢8 phi€u CATL déng cira va cic chi€n lugc giao
dich st dung XGBoost va thuit todn tdi wu
Optuna”, nhim khic phuc cic han ché hién c6,
nang cao dd chinh x4c du bdo, ddng thdi tdi vu hda
chién lugc giao dich thong qua phén tich sdu hon vé
mdi quan hé gifta cac chi bdo k¥ thuat va bi€n dong
gid. Tinh mdi cia nghién ctu nim & sy k&t hgp giita
XGBoost, k¥ thuat tdi wu tham s& tir Optuna va tng
dung thyc t& trén dif liéu cd phi€u CATL, md ra
huéng di méi trong linh vyc dy bdo tai chinh va
chién lugc giao dich c8 phiéu.

Vé Xgboost (eXtreme Gradient Boosting): 1a
thuat toan hoc may manh mé&, dudc thiét k& dé giai
quyé&t cic bai todn hdi quy va phan loai véi hiéu
suit cao va kha ning tdng quat héa tot. Khac véi
cdc md hinh truyén thdng, XGBoost t8i wu héa qué
trinh huén luyén bing cdch hd trg tinh todn song
song, X\ Iy hiéu qua dif liéu 16n va gidm thi€u hién
tuong qua khdp thong qua cic tham sd chuidn hoa
L1 va L2. Ngoai ra, thuat todn nay c6 thé tw dong
Xt 1y gid tri khuy@t thi€u va hd trd k§ thuat Early
Stopping, gitip ditng huén luyén sém khi md hinh
khong con cai thién. Trong dy bdo gid c6 phi€u
CATL, XGBoost cho phép xit 1y dit liéu chudi thdi

$6 2 - Thang 1/2025 267



TAP CHi CONG THUONG

gian phtc tap, nim bit cdc xu huéng phi tuyén tinh
va bién dong that thudng. Khi két hdp vdi thuat
toan tdi wu héa Optuna, mo hinh c6 thé tim ki€m
cAu hinh tham s6 t8i uu nhu learning_rate,
max_depth va n_estimators, tr d6 cai thién do
chinh x4c dv bdo. Vi nhitng wu di€m ndi bat nay,
XGBoost khong chi nang cao hi€éu suadt md hinh,
ma con déng vai trd quan trong trong viéc xay dung
chién lugc giao dich hiéu qua cho thi trudng cd
phi€u diy bién dong nhu CATL.

Thudt todn Optuna: 12 mot thu vién toi uu siéu
tham sO tién ti€n, ndi bat vdi khd ning tim ki€m
thich tng (Adaptive Search) dva trén Bayesian
Optimization va ky thuat Tree-structured Parzen
Estimator (TPE). Khac véi Grid Search va Random
Search, Optuna khong do tim ngiu nhién hay c&
dinh, ma hoc hdi tir két qua trudc dé didu chinh
tham s& hiéu qué. So véi Hyperband, Optuna két
hop Early Stopping (Pruning) thong minh d€ gidm
thiéu tai nguyén tinh todn. Ngoai ra, Optuna hd trg
da muc tiéu (Multi-Objective Optimization), giip
t61 uu héa hiéu suat md hinh XGBoost nhanh chéng
va chinh xéc.

Dit liéu nghién ctu: trong dé tai “du bdo gid cd
phi€u CATL d6ng ctta va cdc chi€n luge giao dich
stt dung XGBoost va thuat todn t8i wu héa Optuna”,
dir liéu nghién cttu dugc tap trung hoan toan vao
gia déng ctta (Close) clia c¢6 phi€u CATL (mi
300750.SZ). Dit liéu dugc thu thap tir ngudn Yahoo
Finance trong khodng thoi gian tir ngay 01/01/2010
dén 5/4/2024. Viéc chi st dung gid dong ctra lam
dau vao va diu ra gitp gidm thiéu nhidu tir cdc bién
s0 khéc, tao di€u kién thuin 1¢i cho md hinh
XGBoost tap trung vao du bdo xu huéng gia chinh
xédc. Dt lieu duge x Iy va tién xi 1y dé ddm bao
tinh toan ven, loai bd cdc gi tri khuyét thi€u va
diéu chinh dinh dang thdi gian. Sy Iva chon nay phi
hop v6i muc tiéu du bdo gid tri cu thé va xay dung
chi&n ludc giao dich dyra trén mo hinh t6i wu.

Thang do ddnh gid md hinh Xgboost:
2=
MAE=2=1__1

268 S6 2 - Thang 1/2025

A

n $(5-5]
MAPEle Yi— Vi ,R2=1—i:1
naE oY

n

va STD = \/12(error,, —error)2

[

3. Phin tich thuc nghiém

3.1. Thu thdp dit li¢u

Tién x{ ly dir liéu: gid c§ phi€u déng cta tir
DataFrame dudc bi€u dién phan phdi tan suit, tinh
toan gid tri trung binh va do 1éch chuin cda gia cd
phi€u, tir 46 tao ra mot phan phdi chuin dua trén
cdc tham s6 nay. Phan phdi chuin dugc vé 1én db
thi d€ so sanh véi histogram, gitp truc quan héa do
phit hgp cia dit liéu vdi phian phdi chudn.

Truc quan héa dit liéu: truc quan héa gid cd
phi€u CATL déng clra gitip ngudi dung dé dang
nhan dién xu huéng va bi€n dong gid theo thoi
gian. Biéu db dudng thé hién su thay ddi lién tuc
clia gid, hd trg phan tich cdc di€ém manh yé&u trong
thi trudng. (Hinh 1)

Thuc hién cdc budc chuin héa va chudn bi dir
liéu d€ huin luyén md hinh dy bdo gid c6 phi€u
CATL. PAu tién, gi4 c6 phi€u dugc chuin ha biing
cach st dung StandardScaler dé€ ddm bao cic gid tri
c6 phan phéi chudn va c6 thé so sanh tryc ti€p. Sau
do6, modt cdt du dodn méi dugc tao ra bing cach dich
chuyén dif liéu gia d6ng ctta vé phia trudc 30 ngay
(shift(-upcoming_days)), tao ra mot tdp dir liéu
muc tiéu cho viéc du bdo gid trong tuong lai. Ti€p
theo, dir liéu dudc tach thanh cic dic trung (X) va
nhin (y), v6i X bao gdm tit cd cdc cot trir
‘Prediction” va y la gid tri duy dodn cta cot
‘Prediction’. Cudi cling, dit liéu dudc chia thanh tap
hudn luyén va ki€m tra, véi 80% dit liéu dung dé
hun luyén mo hinh va 20% con lai d€ ki€m tra do
chinh x4c ctia m6 hinh sau khi huan luyén. (Hinh 2)

3.2. Xay dung mo hinh Xgboost toi uu

Cai dit thut todn Optuna: st dung Optuna dé
t6i uu héa cdc tham s6 ctia mo hinh XGBoost. Him
objective xdc dinh cdc tham s& can t6i uu héa, bao
gdm s8 lugng ciy (n_estimators), dd siu toi da clia
ciy (max_depth), ty 1& hoc (learning_rate), ty 1&
mau dung trong mdi ciy (subsample) va ty 1& miu



TAI CHiNH - NGAN HANG - BAO HIEM

Hinh 1: Phan phéi chudn gié cé phiéu CATL déng cuta cot trong mdi ciy

(colsample_bytree). MO hinh
XGBoost dudgc hudn luyén trén
dit liéu huan luyén va du dodn
gia tri trén tip kiém tra, sau dé
tinh to4n 18i tuyét ddi trung binh
(MAE) dé€ danh gia chat lugng
md hinh. Qua trinh t8i wu hoéa
dugc thuc hién véi 50 1an th
nghiém (n_trials=50) d€ tim gia
tri MAE t3i thi€u. (Bang 1)

Céc siéu tham s& t6i vu tir
Optuna bao gém: n_estimators
. ' (148) x4c dinh sd lugng ciy trong
EEEEEE md hinh, max_depth (4) gi6i han

Gia ¢ phiéu CATL (CYN)

Phan phéi chudn cla gia ¢6 phiéu CATL déng clra

0.016 1

0.014 1

Mat do xac sudt
=3 =3 o
8 (=3 =1
= =
o o ~

g

%

0.002

0.000 -

chiéu siu ciy, learning_rate
Ngudn: Tdc gid, 2023 (0.032) diéu chinh tdc d6 hoc,

subsample (0.90) 1a ty 1& mau

Hinh 2: Ljch su gia c6 phiéu CATL dong cua ngu nhién, va colsample._bytree

(0.83) xdc dinh ty 1& cOt st dung
e trong mdi cay.

3.3. Hudn luyén va danh gid
mo hinh Xgboost toi uu
» Huin luyén mo6  hinh
R XGBoost: model.fit(x_train,
% y_train) trén dit liéu hudn luyén
g"“ X_train va nhan muc tiéu y_train.
3 Qud trinh nay t5i uu héa céc
tham s ctia mo hinh dé hoc mdi
100 quan h¢ giita cic ddc trung va gia
tri du dodn. Sau khi huan luyén,
md hinh Xgboost toi wu sn sang
2019 202 2o 20m 2 204 dé dy dodn trén dir liéu mdi.

i DPanh gid mo hinh Xgboost toi

Phin tich Gii déng cira cla CATL

Ngudn: Tdc gid, 2023 uu trén tip dit liu kiém tra cho

Bdng 1. Mé hinh Xgboost t6i uu

# Két qua tham s t6i uu ti Optuna:
best_params ={n_estimators’: 148, ‘max_depth’: 4, ‘learning_rate’: 0.032307685000935296, ‘subsample’:
0.9005210044609593, ‘colsample_bytree’: 0.8328443096397664}
# Mo hinh Xgboost vdi tham so t6i uu:
model = XGBRegressor(**best_params, random_state=42)

Nguén: Tdc gid
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thdy mo hinh c6 hiéu suit t6t véi cac chi s6 chinh
nhu sau: MAE (Mean Absolute Error) dat 0.1982,
chi ra do 1&ch trung binh tuyét d6i ctia du bdo so véi
gid tri thuc t€. MSE (Mean Squared Error) 1a
0.0825, phdn 4nh sai s6 binh phuong trung binh.
RMSE (Root Mean Squared Error) bing 0.2872,
cho biét dd 1éch chuén cta du doin. MAPE (Mean
Absolute Percentage Error) 1a 1.165%, chi ra do
1éch phan trim trung binh giita dy dodn va gid tri
thuc t&. (Hinh 3)

R2 Score dat 0.9201, cho thdy mo hinh gidi thich
92.01% bi€n ddng clia dit liéu. Cudi ciing, do 1&ch
chuén (STD) 1a 0.2863, phan 4nh sy phan tin cia
sai s0 du dodn. Hiéu suat cao chitng t& md hinh

Hinh 3: Gia CATL du bdo va gia thuc té&

ngay 04/05/2024 cho thiy xu huéng bi€n dong clia
gid c6 phi€u va cic quyét dinh giao dich phit hgp.
Trong giai doan dau, ti ngdy 05/04 d€n ngay 15/04,
gid c6 phi€u CATL c6 xu huéng gidm, vdi cic
khuyé&n nghi “Bén” vao ngay 06/04 (CYN177.94)
va ti€p tuc gidm vao ngdy 07/04 (CYN171.67), cho
thdy chi€n ludc phong ngira rdi ro. Tuy nhién, tir
ngay 10/04 d&n 13/04, gia c6 phi€u c6 su phuc hdi
nhe, di kém v6i cdc khuyén nghi “Mua”, véi mic
gia ting din (CYN169.61 - CYN170.13).

Sang dén ngay 16/04 va ti€p theo, xu hudng
ting trudng manh mé dugc ghi nhdn vGi céc
khuyé&n nghi “Mua”, dic biét 1a trong khodng thoi
gian tr ngay 18/04 dén ngay 02/05 (CYN183.14 -

So sanh gia dong cira CATL

thyc té€ va dy bao trén tap test

—— Gia thyc té
——— Gia du baoc
2.0

15
1.0

os ‘

Gid dang cira (CYN)

0.0

-1.0

-1.5 -

150
Ngay

XGBoost mang lai d§ chinh xic
cao va khé ning du bdo hiéu qua

Nguén: Tdc gid, 2023

Hinh 4: Du bdo gia cé phiéu CATL déng cla

e, 2 N
gid cd phiéu.

Dy doan gia dong cira CATL trong 30 ngay tGi

~—— Gi& déng cira dy doan

3.4. Ung dung ciia Xgboost
101 uu

Tao db thi du dodn gid c6
phi€u CATL trong 30 ngay tdi, sit
dung céc ngay tuong lai va hién
thi gid dong clra dy dodn. N6
cung cAp céi nhin truc quan vé xu
hu6ng bi€n dong gid ¢4 phidu
trong thoi gian tGi. (Hinh 4)

K&t qué chién lugc giao dich

195

Gié d@bng clra (CYN)
2
-]

g

170

2024-04-05 2024-04-09

du bao gid c¢d phi€u CATL trong

2024-04-21 2024-04-20024-05-01 2024-05-05

Ngdy

2024-04-13 2024-04-17 2024-04-25

30 ngay tir ngay 05/04/2024 dén
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CYN198.00), cho thdy tiém ning lac quan trong
cac ngay nay. Pidc biét, cdc ngdy cudi (03/05 -
04/05), cac khuyé&n nghi “Gitt” (CYN198.00) chiing
t4 su 6n dinh gid tri c¢6 phi€u. Téng thé, chién ludc
giao dich nay khuyén nghi duy tri sy linh hoat trong
viéc diéu chinh hanh dong dua trén dién bién clia
gia c6 phiéu, vira phong ngira rii ro trong giai doan
giam gid, vira tin dung co hdi ting trudng manh mé
khi thi trudng phuc hdi. (Bang 2)

4. K&t qua va thdo luan

Trong viéc so sdnh hiéu suit clia cic mo hinh
ElasticNet, Decision Tree va Xgboost, md hinh
Xgboost vugt troi nhat véi MAE thap nhat (0.1982),
MSE (0.0825), RMSE (0.2872), va MAPE
(1.1650%), cho thi'y kha ning du dodn chinh x4c va
on dinh. Xgboost ciing c6 R2 Score cao nhit
(0.9201), chitng t6 md hinh nay gidi thich tot su
bién dong cha dit lieu. Decision Tree, mic du dé
tri€n khai va gidi thich, nhung hié¢u suat khong bing
Xgboost v6i MAE cao hon va dé bi overfitting.

ElasticNet ¢6 hiéu suat thdp nhat, v6i MAE cao
nhat (0.2542) va khong thé vuot qua cdc moO hinh
phtc tap hon nhu Xgboost. Do d6, Xgboost 1a lua
chon t8i wu cho bai todn nay.

Mic dit Xgboost cho két qua tot, nhung ciAn mot
s6 diéu chinh va t3i wu héa tham s§ dé tranh
overfitting nhu L1 va L2 regularization c6 thé dudc
st dung d€ diéu chinh mo hinh theo cach gitp cai
thién kha ning tdng quat hda clia né. Nghién citu
thém vé viéc k&t hgp cac md hinh hoc miy véi
deep learning, nhv mang nd-ron hdi ti€p (RNN,
LSTM) d€ cai thién hiéu suit du bdo trong céc bai
todn vdi chudi thdi gian. (Bang 3)

5.Kétluan

Trong nghién cttu ndy, ching tdi da phat trién
mo hinh dv bdo gid c¢6 phi€u CATL st dung thuét
todn XGBoost k&t hop véi t6i uu héa tham s6 qua
Optuna. K&t qud cho thiy mo hinh XGBoost véi
céc tham s6 t6i uvu héa mang lai hiéu suit cao, véi
chi s& R? Score dat 0.9201 va MAE Ia 0.1982,

Bdng 2. K&t qud du bdo gid CAITL va chién lugc giao dich 30 ngay

Ngay-thang-nam Gia-Giao dich Ngay-thang-nam Gia-Giao dich
05/04/2024 CYN179.15 20/04/2024 CYN183.49-Gili
06/04/2024 CYN177.94-Ban 21/04/2024 CYN183.14-Ban
07/04/2024 CYN171.67-Ban 22/04/2024 CYN183.15-Mua
08/04/2024 CYN169.00-Ban 23/04/2024 CYN184.26-Mua
09/04/2024 CYN169.00-Gili 24/04/2024 CYN182.38-Ban
10/04/2024 CYN169.61-Mua 25/04/2024 CYN182.38-Gili
11/04/2024 CYN170.13-Mua 26/04/2024 CYN184.26-Mua
12/04/2024 CYN169.61-Ban 27/04/2024 CYN183.49-Ban
13/04/2024 CYN170.13-Mua 28/04/2024 CYN183.15-Ban
14/04/2024 CYN169.61-Ban 29/04/2024 CYN178.76-Ban
15/04/2024 CYN179.15-Mua 30/04/2024 CYN182.38-Mua
16/04/2024 CYN169.00-Ban 01/05/2024 CYN182.38-Gili
17/04/2024 CYN183.14-Mua 02/05/2024 CYN198.00-Mua
18/04/2024 CYN184.26-Mua 03/05/2024 CYN198.00-Gili
19/04/2024 CYN183.49-Ban 04/05/2024 CYN198.00-Gili

Nguén: Tdc gid, 2023
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TAP CHi CONG THUONG

Bdng 3. So sdnh hiéu sudt ctia Xgboost véi cdc mé hinh

Thang do\M6 hinh ElasticNet Decision Tree Xgboost
MAE 0.2542 0.2045 0.1982
MSE 0.1138 0.0889 0.0825
RMSE 0.3373 0.2981 0.2872
MAPE 0.9057% 1.3178% 1.1650%
R? Score 0.8843 0.9139 0.9201
STD 0.3341 0.2971 0.2863

chiing té kha ning du dodn chinh x4c gid cd phi€u
trong tuong lai. Pong thdi, cdc chién lude giao dich
dya trén dy bdo nay ciling gilp dua ra ciac quyét
dinh mua, bén, hoic giit hop 1y, t6i uu héa 1¢i nhuin
cho nha diu tu. M6 hinh XGBoost vugt trdi so vi
cac phuong phdp khac nhu ElasticNet va Decision

Nguén: Tdc gid, 2023

Tree vé d6 chinh xdc va khd ning khdi quit.
Nghién cttu nay déng gép vao viéc tng dung hoc
mdy trong phan tich va dy bdo thi trudng ching
khodn, md& ra huéng nghién cttu ti€p theo vé céc
phuong phdp t6i wu héa két hop va cdc md hinh
deep learning phic tap hon B
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FORECASTING CATL CLOSING STOCK PRICES
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ABSTRACT:

In this study, we applied the XGBoost algorithm combined with hyperparameter optimization
through Optuna to forecast the closing stock price of CATL and develop effective trading
strategies. The evaluation results show that The XGBoost model achieved an R2 score of 0.9201,
MAE of 0.1982, and MSE of 0.0825, outperforming other models such as ElasticNet and Decision
Tree. Additionally, the trading strategy based on stock price forecasts provided buy, sell, or hold
recommendations for the next 30 days, assisting investors in optimizing their profits. The XGBoost
model demonstrated high prediction accuracy and stability, particularly when optimized through
Optuna, enhancing decision-making efficiency in trading. However, the study also suggests that
integrating more complex deep learning models or other optimization algorithms could offer
opportunities for further improvement in accuracy and effectiveness. Future research could explore
the use of ensemble learning methods or the incorporation of unstructured data to enhance
forecasting and trading strategies.

Keywords: Forecasting CATL Stock Prices, XGBoost Model, Electric Vehicle Batteries,
Optuna Optimization Algorithm, Sustainable Energy.
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