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DU BAO BIEN BONG TREN THI TRUGNG CHONG KHOAN
VIET NAM BANG PHUONG PHAP HOC MAY KET HOP
ADAPTIVE LASSO CHO MO HINH GARCH-X

Ths. Nguyén Thj Hién*

Thi trwong chirng khodn Viét Nam dang ngay cang tré nén quan trong trong béi canh kinh té phat trién. Bai viét
nghién ctru dé bién déng trén thi trieong chirng khodn Viét Nam dwa trén hai chi s6 chinh trén thj trwong gém chi
s6 VN-Index va chi s6 HNX-Index. Trong nghién ctru nay, phwong phap hoc mdy két hop véi phwong phdp Adaptive
Lasso cho mé hinh GARCH-X dworc st dung dé dw bdo. Trong d6, phwrong phdp hoc mdy st dung thuét toan t6i wu
Gradient descent. Nghién ctru xem xét 4nh hwéng cua cédc yéu to: gid vang, gid dau thé, ty gia dong USD/VND va
gid tién dién tu Bitcoin dén dé bién déng trén thi trieong chirng khodn Viét Nam. Dé dénh gia hiéu qua cia mé hinh
GARCH-X, nghién ctru so sanh két qua dw béo thu dwoc cta cdc mé hinh. Két qua, chi ra dé bién déng trén thi trurong
chirng khodn Viét Nam chiu anh hwéng cua sw ting truéng cua gia dau thé, gid vang nhwng khéng chju dnh hwdéng
cla sw tang tréng ty gia dong USD/VND va tdng truéng cua gid tién dién to Bitcoin. Két qua nghién ctru ciing cho
thdy mé hinh GARCH(1,1)-X Adaptive Lasso c6 hiéu qua dw bdo tét nhét trong cdéc mé hinh dé xuét.

« T khoa: bién ngoai sinh, do bién déng, mé hinh garch-x, phuwong phap lasso, phuirong phéap gradient descent, hoc may.

The Vietnamese stock market is becoming
increasingly important in the context of economic
development. This article studies the volatility in the
Vietnamese stock market based on two main indices:
the VN-Index and the HNX-Index. In this research,
machine learning methods combined with the Adaptive
Lasso method for the GARCH-X model are used for
forecasting. The machine learning approach utilizes
the Gradient Descent optimization algorithm. The study
examines the impact of factors such as gold prices,
crude oil prices, the USD/VND exchange rate, and
Bitcoin prices on volatility in the Vietnamese stock
market. To evaluate the effectiveness of the GARCH-X
model, the study compares the forecasting results
obtained from different models. The findings suggest
that the volatility in the Vietnamese stock market is
affected by the increases in crude oil and gold prices,
while the changes in the USD/VND exchange rate and
Bitcoin prices do not have an impact. The research
findings also show that the GARCH(1,1)-X Adaptive
Lasso model has the best forecasting performance
among the proposed models.

» Key words: exogenous variables, volatility, garch-x
model, lasso method, gradient descent method,

machine learning.
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1. Pit van dé

Thi truong ching khoan (TTCK) dang thay doi
lién tuc v6i nhidu bat on Su lan truyen nhanh chong
cua thong tin va dong v6n nhanh s& dan dén su bién
dong gia cb phiéu va gia ca dao dong s& anh huong
trd lai den thi truong. Hon nira, sy tdc dong cua nén
kinh té thé hién & sy bién dong cua céc chi s6 kinh
té vi md ciing co anh huong it nhidu dén sy bién
dong trén thi trudng chiung khodn ctia mdi nude.
Thi truong chimg khoan Viét Nam di bién dong
manh mé tir nhitng ngdy dau va thudng xuat hién
nhiing dot ting giam dot ngot. PO bién dong trén thi
truong chl'mg khoan Viét Nam luon thu hut sy quan
tAm cla cac nha dau tu tai chinh. Trong cac nghién
ctru, d6 bién dong cua gla c¢b phiéu thuong duoc
do luong bang phwong sai cua diy chi sé gia dong
ctra ¢6 phiéu hang ngay. Nhiéu nghién ctru di thao
luan vé hiéu qua cua cac mo hinh GARCH trong
viéc giai thich d6 bién dong cua TTCK, nhu nghién
ctru cua Taufiq Choudhry (1997) vé su bién dong
trén thi truong chung khoan Canada, Pan Mach,
Thuy Dién, Thuy Si, Vuong qudc Anh va Hoa Ky,
va tac dong clia nhimg thay d6i ngan han gitta cac
chi s6 chimg khoén ciia cac thi truong nay dbi voi
su bién dong trong giai doan tir thang 1 nam 1926
dén thang 12 nam 1944. Nghién ciru thuc nghiém
duoc tién hanh bang cic md hinh GARCH(1,1) va
GARCH(1,1)-X. Két qua hai mo hinh chi ra tac
dong dang ké cua nhimg thay doi ngin han giita cac
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chi s6 chimg khoan cta céc thi truong trén ddi voi
bién dong. M6 hinh GARCH (1,1)-X cho két qua
phan tich tt hon mo hinh GARCH(1,1). Karmakar
(2005) vé sy bién dong cia TTCK An Do. Nghién
clru nay chi ra m6 hinh GARCH(1,1) cung cap du
bao bién dong thi truong kha tot va stir dung mo hinh
GARCH(1,1) duara cac du bao cho 50 ma c6 phiéu.
Tuong tu, nghién ctru cua Sohail Chand va cOng su
(2012) ciing dé cap dén van dé nay, nhom tac gia
chi ra md hinh GARCH(1,1) 1a mé hinh du béo t6t
nhét. Tran Manh Cudng va D3 Khic Huong (2013)
do luong sy dao dong cua chi s6 chimg khoan VN-
Index thong qua md hinh GARCH véi bo s6 lidu
gid dong cua hang ngay giai doan 2000 - 2011.
Nhom tac gia su dung mod hinh GARCH(p,q) véi
cac truong hop sai sO tudn theo cac quy luat phan
ph01 chuan, phan ph01 Student, phan ph01 sai so
tong quat, phan phoi Student chéch. Két qua chi ra
m6 hinh GARCH(1,1) voi sai s6 tuan theo quy luat
phéan phdi chuén c6 hiéu qua du bao tbt nhat. Nam
2014, Erginbay Ugurlu va cong su nghién ctru do
bién dong ciia TTCK chau Au bang cac mo hinh
GARCH véi bo dit liu gdbm gia dong cira hang
ngay trén cac TTCK mdi ndi nhu Bulgaria, Cong
hoa Séc, Hungary, Ba Lan va Tho Nhi Ky trong giai
doan 2001 - 2012, dit li¢u thu thap dugc tir Reuters.
Két qua bai bao chi ra cac ct sdc ¢ anh huong dai
dang dén do bién dong cua ty suat sinh loi, va anh
hudng cua cac tin tirc 13 bat can xing. Nam 2017,
tac gia Pham Chi Khoa ciing dura ra két qua du bao
bién dong gia ching khoan qua md hinh GARCH,
dua trén b so li€u thu thap trong giai doan 2006 -
2016. Két qua chi ra ty suat sinh loi trong qua khir
¢6 vai trd quyét dinh ty sudt sinh loi hién tai. Hasan
va Zaman (2017) da kiém tra su bién dong cua loi
nhuén thi trudng chimg khodn Bangladesh dap ting
v6i sy bién dong cua cac bién kinh té vi mo, sir dung
di li¢u chi s6 hang thang ctia S¢ Giao dich Chung
khoan Dhaka (DSE) va bon bién kinh t& vi mo (Lai
suat tién goi, gia dau tho, ty gia hdi doi va SENSEX
tr S& Giao dich Chung khoan Bombay) trong giai
doan tir thang 1 nam 2001 dén thang 12 nam 2015.
Két qua ctia md hinh GARCH-S cho thay sy bién
dong loi nhuén cia DSE bi anh huong dang ké boi
cac bién kinh té vi md, chiang han nhu ty gid hoi
doai va SENSEX. Robiyanto va cong su (2019) da
khao sat anh huong cua cac bién kinh t& vi mé: Chi
s6 Dow Jones Industrial Average, ty gia USD/IDR
va gia dau thé gidi dén chi s6 gia co phiéu Tong
hop (IHSG) trong giai doan 2005-2016, st dung
md hinh GARCH (1,1), cho thdy rang Chi s6 Dow

Jones Industrial Average va gia dau tho thé gidi co
anh huong tich cuc dén IHSG, trong khi ty gia USD/
IDR c6 anh huéng tiéu cuc dén IHSG.

Do vay, trong nghién cttu nay mé hinh GARCH-X
két hop véi phuong phap hoc may sir dung thuat
toan ti uu Gradient descent va phuong phép Lasso,
Adaptive Lasso sé dugc ting dung dé du bao do bién
dong ctia VN-Index va HNX-Index duya trén bon chi
s kinh té vi mo gdm: gia dau th, ty gia USD/VND,
gi4 Bitcoin va gia vang thé gii (USD).

2. Phuong phap nghién ciru

2.1. Dit liéu nghién cuu

Nghién ctru sir dung hai chi sé gia chimg khoan
chinh trén thi truong chimg khoan Viét Nam: VN-
Index va HNX-Index. VN-Index thé hién bién dong
gia c6 phiéu niém yét tai TTCK Thanh phé Ho Chi
Minh (san HOSE) HNX-Index la chi s6 phan anh
bién dong gia clia cac ma c6 phiéu duoc niém yét
trén S& Giao dich Chimg khodn Ha Noi. Nghién ctru
con thu thap dit liéu ctia 4 chi s6 kinh té vi mo gém:
gia dau tho, ty gia USD/VND, gia Bitcoin va gia
Vang thé 2161 (USD) dua vao mo hinh GARCH-X
1a cac bién ngoai sinh. Dir lidu cta cac chi s6 dugc
thu thap tir thang 1/2016 cho dén thang 1/2025 gom
2262 quan sat. Dir li€u duoc chia thanh hai tap, tap
huén luyén gdm 1500 quan sat ban dau ciia chudi va
tap dir liéu kiém thtr gdm cac quan sat con lai. Dir
liéu thu thap tur trang web: https.//vn.investing.com.
Céc dir liéu duoc phan tich trén phﬁn mém Excel,
Eviews 12 va Matlab 2024.

Ddi véi dit liéu chudi thoi gian, cac chudi dix liéu
ding dé dy bao phai 1a chudi dimg. Do vay, dé du
béo bién dong cua thi truong ching khoan, nghién
ctru kiém dinh tinh ding cua cac chudi dir liéu va
bién dbi cac chudi khong dung thanh chudi dimg.
Chudi chi sé gia ching khoan VN-Index va HNX-
Index ban dau bién d6i thanh cac chudi ty suét sinh
161 ki hi¢u la r, va dugc tinh theo c6ng thire sau:

)

= 10010
g( P
Trong do: P 1a gia dong cura cua chudi gia tai
thoi diém t.
Céc chudi chi s6 kinh té vi mé bién doi thanh cac
chudi tang trudong theo cong thic:
100.(Pt - Pt-1)/(Pt-1)

Sir dyng kiém dinh nghiém don vi, két qua cho
thay cac chuodi sau bién doi deu la cac chudi dung
v6i mirc nghia 1%. Gia tri trung binh cua ty suat
sinh lgi r, ki hiu la: p = E(r, /F ), duoc gia thict
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bang 0, v6i F, 1a tap hop thong tin c6 dugc tinh dén
thoi diém -1, Do vay chudi duoc bién déi dé co ki
vong bang 0 bang cach trir di gia tri trung binh va
chia cho d¢ 1&ch tiéu chuan. Phuong sai c6 diéu kién
clia ty suat sinh lgi r, ki hi¢u 1a 6 = Var(r, /F ).

2.2. M6 hinh nghién ciru

Mo hinh GARCH(1,1)

M6 hinh GARCH duogc Bollerslev (1986) xay
dung nham do luong d6 bién dong ciia mot tai san

tai chinh (chimg khoan, vang, dau thd,...). M6 hinh
GARCH(1,1) c6 dang nhu sau:

V=08

of = ag + ayrd g + Brof (€Y

Trongdou >0;0,20,B,=0; 0 + B, <I; E(r,/F,
) gia thiét bang 0;¢, la céc sai sO ngau nhlen doc 1ap
cung co phan ph01 chuan voi E(g, )= 0; Var(e ) =
Do vay, r,co phan ph01 chudn E(r, )= 0; Var(r, ) cs

Mo hinh GARCH-X(1,1)

Khi két hop céc bién ngoai sinh vao mo hinh
GARCH(1,1) ta dugc mo6 hinh GARCH-X(1,1) co
dang:

"= 0:1&

of = ag+ ;i + ot + (X)) (@)

X la mdt vecto g0m cac bién giai thich dua vao
mo hinh (2). Néu X , ludn du’orng thi f(iX ) = nX_;
tong quat hon khi X c6 gia tri am f(X 1) =X,
(Han va Kristensen, 2014) Viéc udc luong mo h1nh
(2) tré Ién phitc tap hon néu f1a mot ham bat ky. Do
X co cac gia tri am nén trong nghién ctru nay ta Xet
fia mot ham tuyén tinh, f c6 dang f(X J)=nX, ¢
bién doc 1ap dua vao mé hinh 1a cac chudi dung

Dé ude luong cac tham sé trong md hinh GARCH
va GARCH-X, nghién ctru su dung phuong phap
hoc may véi thuat toan hoc la thuat toan t61 uu
Gradient descent, va dé hiéu chinh trong s6 phi hop
cho cac bién ngoai sinh nghién ctru st dung két hop
phuong phap Lasso va Adaptive Lasso. Khi tién
hanh hoi qui mo hinh Lasso trén mét bo dir li€u ma
c6 cac bién dau vao da cong tuyén thi mé hinh hoi
qui Lasso s c6 xu hudng lya chon ra mot bién trong
nhém céc bién da cong tuyén va bo qua nhiing bién
con lai.

Thudt toan Gradient descent

Gia sir ta can tim cuc tri toan cuc cho
ham (0) trong do 0 (theta) la mét vector dung de ky
hi¢u tap hop cac tham s cua mot mo hinh cén t6i wu
(trong md hinh héi quy thi cac tham sb chinh la cac
hé s6 ctia md hinh). Pao ham cua ham s6 d6 tai mot

diém 0 bat ky duoc ky hiéu 1a VA(6). Tuong ty nhu
ham 1 bién, thuat toan Gradient descent cho ham
nhiéu bién ciing bat dau bang mot diém dy dodn 0,,
sau do ¢ vong lap thir t, quy tic cap nhat la:
6= 8, — Vo f(8,) (3)

Quy tic 1a luon luén di nguge hudng véi dao ham.

Véi cac mod hinh hoi quy str dung trong nghién
clru, ta s& t&i uu ham ton that bang thuét toan
Gradient descent. Vi gia thiét sai s6 ngau nhién
¢6 phan phdi chuan, ham t6n that cia moé hinh
GARCH, GARCH-X c6 dang nhu sau:

logllh(8,) = — Z _, [log(2m) + log(c? )+ ] )

Ham t6n that ctia md hinh GARCH-X Lasso ¢6
dang nhu sau:

loglh(8,) = =3 X1, [log(2m) + log(o?) + %] =A%) _, 16 (5)
Ham ton that cia mo hinh GARCH-X Adaptive

Lasso c6 dang nhu sau:

logllh(®,) = =3 X1, [1og(2n)+1og(gg)+yr] AT _ @l ©)

Trong do: j 1a sé bién ngoai sinh dua vao mé
hinh GARCH-X, >0 la tham so diéu chinh, o) “la
trong s thich mg (Adaptive weight) cho hé¢ 56 0.
Dé c6 duoc trong s6 o’ truge tién ta hoi quy mo hi
GARCH-X thu dugc Chc hé sb uéc lugng 9 bang
phuong phap cuc dai ham hop 1y (4). Sau d6 tinh
trong so thich ung:

@ = /6]

Céc hé s6 ctia mo hinh can udc luong ki hiéu 1a
0"va dugc tinh theo cong thirc sau:

0 =0, —1Vy(—logllh(6,)) (8)

Trong do: t la budc thay ddi ctia mdi lan hoc
(huan luyén), T thuong co6 gia tri nho.

3. Két qua nghién ciru

Thong ké mo ta ty suét sinh 101 cua hai chi )
VNIndex va HNXIndex dugc tong hgp trong bang
sau:

Bang 1. Thong ké mo ta chudi ty suat sinh 1&i cla
VN-Index va HNX-Index theo ngay

VN-Index
0.01492
2.11067

-2.99999
0.49785

HNX-Index
0.01970
2.34156

-3.63764
0.55717

Trung binh
L&n nhat
Nhé nhat
D3 léch chuan
Hé s8 bt déi xitng -0.98706 -0.98513
Hé s6 nhon 7.73344 7.91409
C&mAu 2262 2262
Nguon: két qua phdn tich s6 liéu ciia tac gid
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Gia tri trung binh ctia chudi ty suit sinh 10i ciia
VNIndex va HNXIndex tuong tmg la 0.01492% va
0.0197% duong, diéu nay cho thay trung binh chi
sO gia chimg khoan trong giai doan nghién ciru (dai
han) trén thi truong chiig khoan Viét Nam tang. H¢
s6 bat can xung khac 0 va do nhon 16n hon 3, diéu
nay ngu y cac chudi ty suat sinh loi ciia hai chi s6
khong tudn theo quy luat phan phi chuén.

Hinh 1. D6 thij chudi ty suat sinh l&i VNIndex

giai doan 1/2016 - 1/2025
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Hinh 2. D6 thi chudi ty suat sinh loi HNXIndex
giai doan 1/2016 - 1/2025
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Nguon: Két qua phan tich s6 liéu ciia tic gia

D6 thi chi ra chudi ty suit sinh 10i cua hai chi

s0 chtiing khoan chinh trén TTCK Viét Nam c6 cac
bién d¢ khac nhau tuy ting thoi diém, xung quanh
loi suat trung binh. Khong chi thé nhitng bién dong
ay duong nhu kéo dai qua mot giai doan nhat dinh,
khoang thoi gian bién dong cao thip c6 xu hudng
nbi tiép, tirc 1a c6 bién dong theo cum va nhiing

ctru st dung phuong phap hoc may véi thuat toan
Gradient descent udc luong mo hinh GARCH(1,1)
v6i s6 1an huan luyén (Max iterartion) 1a 1000,
mdi bude dich chuyén (Step size) 1a 10°, mé hinh
GARCH(1,1) X, m6é hinh GARCH(1,1) X Lasso
va mo hinh GARCH(1,1) X Adaptive Lasso. M6
hinh GARCH(1,1) X b6 sung bon bién doc 1ap gom
ty suét sinh 15i ctia: vang (XAU), dau th, (WTI) ty
gia USD/VND(EXR) va tién dién tir Bitcoin (BIT).

Trude tién thuc hién uwdc lugng mod hinh
GARCH(1,1) dé thu dugc wéc lugng ciia o’ la o’
cho VN-Index (o’ VNI) vid HNX-Index (02 A
HNXI). Sau do6 ta xét moi quan h¢ twong quan gilta
qua do bién dong ctia TTCK vdi cac bién ngoai sinh
thu duoc:

Bang 3: Hé sd twong quan giira cac bién
trong m6 hinh GARCH_X

@A NI | oM HNXI | XAU? wrP EXR? BIT?
@ VNI 1
lh HNXI | 001747 1
XAU? | 0037126 | -0.08702 1
wrP 001695 | -0.02392 | 0.03184 1
EXR? | -0.007458 | -0.00347 | 0.031818 | 0.003644 1
BIT? -0011257 | -0.00591 | 0.164144 | 0.01395 | 0.004676 1

Két qua bang 3 cho thiy, cac bién ngoai sinh dua
vao mo hinh GARCH_X khéng c6 ddu higu da cong
tuyén. Do ddu ctia cac bién ngoai sinh 14 ty suit sinh
101 cua 4 chi sb c6 mang ddu 4m nén céac bién dua
vao ham f c6 dang ham béc 2. Bang hé sb tuong
quan cho thay sy bién dong trén cac thi truong vang,
dau tho, tién dién tir Bitcoin va ty gia déu c6 anh
hudng it nhiéu dén su bién dong trén TTCK Viét
Nam. Tuy nhién, tdng truéng cua ty gia va tang
truong cua gia tién dién tr Bitcoin c6 mirc tuong

quan rét thap t6i do bién dong trén TTCK.

Bang 4: Két qua wdc lwgng cic md hinh

bién dong nay c6 vé tu twong quan v6i nhau. Do dé, Hess |GARCH(L,1)| GARCH(L,1) X [GARCH(1,1) X Lasso| GARCH(1,1) X Adaptive Lasso
viéc chon mo hinh GARCH, GARCH-X dé danh  |[VNindex
L4 d’\ A A " *A h Nod C 0.0202 0.0118 0.0235%* 0.0038***
gia do bién dong cia TTCK Viét Nam qua thoi gian
1a phu hop. Tinh dimg cta chudi ty suét sinh loi T Ll Lo s poes™
p Op. S g_x ; tYA L @, | 08718***| 08249+ 0.7980*** 0.8658%**
dugce thue hién bang kiém dinh nghiém don vi va XAV 013807+ 01045 T
thu dugc két qua: Wi, 02504 02791 02477
Bang 2. K&t qua kiém dinh tinh dirng ctia chuoi B, 0.0001 0.0002 0
BN > . - en BIT? 0.0030 0.0008 0
VN-Index va HNX-Index bang kiém dinh nghiém o
. ndex
ddn vi ADF C 0.0223 0.0124 0.0126*** 0.0070
Théng ké Augmented Dickey-Fuller (ADF) t-Statistic P_gia trj r 0.1497*** | 0.1681*** 0.1668*** 0.1334%**
VN-Index -45.54197 0.0001 UZH 0.8396*** | 0.8011*** 0.8044%** 0.8469***
HNX-Index 44.73732 0.0001 XAUZI1 0.1169 0.1027* 0.0631*
Nguon: Két qua phan tich sé liéu ciia tdc gia W, 0.2599* 0.2447 0.2408*
Vay chudi ty suét sinh 161 ctia VN-Index va HNX- EXR' 0.0013 0.0012* 0
BITZH -0.0008 -0.0009 0

Index la cac chudi dimg véi mire ¥ nghia 1%. Nghién
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Hass  |GARCH(L1)| GARCH(L,1) X |GARCH(1,1) X Lasso| GARCH(1,1) X Adaptive Lasso
solanfoc | 100 1000 1000 1000

toi da

Budc
chuyén (1)

**%:muc y nghia 1%; **: mitc y nghia 5%; *: murc y nghia 10%

Nguon: Két qud phdn tich s6 liéu ciia tic gid
Bang 4 cho théy, su bién dong cua TTCK Viét
Nam chiu anh hudng béi su bién dong cua gia dau
va gia vang & ki trude. Két qua ciing chi ra, sy bién
dong trén thi truong tién dién tr Bitcoin va ty gia
USD/VND khéng c6 anh hudng dén su blen dong
ciia TTCK Viét Nam thé hién cac hé so gan véi cac
bién ngoai sinh nay bang 0 hodc rat gan 0 trong
cac md hinh GARCH-X. Cac phan du thu dugc tir
hai mé hinh GARCH va GARCH-X dugc dung dé
kiém dinh lai sy pht hop ctia mé hinh.
Bang 5: Kiém dinh nghiém do'n vi cho phan dw
cua cdc mo hinh

Théngké T P gié i Théngké T P gisti
(VN-Index) ) (HNX-Index) i
Théng ké ADF
GARCH(1,1) -3.9491 0.0001 -27.39323 0.0000
GARCH(1,1)-X -5.4110 0.0000 -28.2353 0.0000
GARCH(1,1)-X Lasso -5.9132 0.0000 -28.1842 0.0000
GARCH(1,1)-X Adaptive Lasso -6.2686 0.0000 -27.1802 0.0000

Nguon: Két qud phdn tich s6 liéu ciia tic gid
Céac chudi phan du déu 1a cac chudi dimg. Dé
danh gia hiéu qua du bao ctia cic mo hinh, nghién
cuu thuc hién dy bao trén tap dir liéu kiem thir va két
qua thu dugc nhu sau:
Bang 6: Két qua danh gia sai sd dw bao chia cac
mé hinh dwa trén tap dir liéu kiém thir

bao khong t6t bang mé hinh GARCH(1,1), diéu nay
phan 4nh khi dua thém céac bién ngoai sinh vao mo
hinh GARCH nén két hop phuong phap Lasso dé
gan trong sb phu hop cho céc b1en giip mé hinh
GARCH-X dat két qua dy bao tt hon.

Két ludn

Mo hinh GARCH (Generalized Autoregressive
Conditional Heteroscedastics) dd trd nén pho bién
ké tir khi ra doi do kha niang du bao bién dong.
Thong thudong, mdé hinh GARCH nim bat bién
dong dua trén bién dong trong qué khir va cac phan
du binh phuong trong qua khir, nhung khéng xem
xét tac dong cuia bién ngoai sinh 1én qua trinh bién
dong do ban chét don bién ctia né. Trong linh vuc
md hinh kinh té luong, noi cac bién ngoai sinh déng
vai tro quan trong, mo hinh GARCH véi sy b6 sung
ctia cac bién ngoal sinh dugc quan tam nghién ciru.
Do do, bai viét nay da gidi thi€u va trién khai mot
md hinh GARCH-X cii tién c6 thé tinh dén tac dong
ctia cac yéu tb anh huong (X) 1én phuong sai ciia mo
hinh GARCH két hop str dung phuong phap Lasso,
Adaptive Lasso va hoc may dé uéc luong cac tham
s0 ctia md hinh. Nghién ctru khéo st anh huong cua
cac bién kinh té vi mo gom gia vang, gia dau tho, ty
gia hoi dodi va gia tién dién tir Bitcoin dén su blen
dong ciia TTCK Viét Nam thong qua hai chi s6 gia
thi truong chinh 1a VN-Index va HNX-Index dua
trén dit liéu chudi thoi gian trong giai doan tir thang
1 nam 2016 dén thang 1 ndm 2025. Két qua cho thiy
tang trueong cua gia vang, gia dau thd c6 anh hudng
dén bién dong trén TTCK Viét Nam, trong khi ting
truong cta gia tién dién tir Bitcoin va ty gia USD/
VND thi gin nhu khong anh huéng. Phuong phap
uoc lugng hoc may cho mo hinh GARCH-X(1,1)
Adaptive Lasso da cai thién hi€u qua du bao, sai s0
du bao ctia md hinh ndy nho nhét so voi ba mé hinh
con lai st dung trong nghién ctru.

GARCH(1,1) GARCH(1,1)_X GARCHI1,1).X GARC.H(l'l)‘X
Lasso Adaptive Lasso
VN-Index
MAE 1.3576 1.3901 1.3560 1.3419
RMSE 2.4389 2.4581 2.4352 2.4338
Logllh 1030.8 1053.9 1050.7 1054.3
HNX-Index
MAE 1.7207 1.8174 1.8058 1.7206
RMSE 3.4136 3.4149 3.4128 3.4036
Logllh 1104.6 11141 1113.1 1114.7
Nguon: Két qua phan tich sé liéu ciia tac gia

Béng 6 cho thiy, trong 4 mé hinh dy bao d bién
dong trén TTCK Viét Nam, m6 hinh GARCH(1,1)-X
Adaptive Lasso c6 hiéu qua du bao tot nhat, voi sai
s6 du béo trén tap hudn luyén gdm 762 quan sét 1a
nho nhét theo ca hai tiéu chi sai so trung binh tuyét
d6i MAE (Mean absolute error) va sai s6 RMSE
(Root mean square error). Bo tham s6 udc luong
cua mo hinh GARCH(1,1) -X Adaptive Lasso cling
cho ra gia tri ciia ham hop ly l6n nhét. Mo hinh
GARCH(1,1)-X Lasso cho két qua du bao tot thu
hai theo chi tiéu RMSE. M6 hinh GARCH(1,1)-X
v6i ca hai chi s6 ching khoan déu c6 két qua du
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