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Ap dung m6 hinh GARCH du bao anh huéng cua dai dich Covid-19 dén
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TOM TAT:

Bai viét str dung mé hinh GARCH dé mé hinh héa va thuc hién du bdo cho chi sd VNIndex, chi sé dai dién cho thi
truong chimg khoan (TTCK) Viét Nam. K&t qua thong ké cho thay, mo hinh phlu hgp nhat dé khai quat hoa sy bién
dong cua VNIndex la GARCH (1,1).

Két qua gia lap ciing cho biét, anh hudng cua dai dich Covid-19 (dot 1) Ién TTCK Viét Nam la rat lau dai, kha nang cao
dé thi truong c6 thé phuc héi trd lai nhu trude dai dich can khoang thoi gian 1a 3 ndm 3 thang.

Tu khéa: Chi s6 VNIndex, dai dich Covid-19, mé hinh GARCH, thi truong chirng khodan Viét Nam.

1. bat van de

M6 hinh héa yéu 6 bat dinh la van dé can ban cda tai chinh dinh luong, dugc (rng dung trong ca 3 mang chinh: Phan bé danh
muc dau tu, quan tri rdi ro va dinh gid cac hgp dong tai chinh. Viéc mo hinh hda nay cung cap céc tinh chat thong ké cua su thay
daoi vé gia, tir do tim dugc cach dé du bédo tot hon. Cac chudi dit liéu theo thoi gian dugc cho la phu thudc vao gia tri qua khi
cua chinh n6 (autoregressive), diéu kién cua cac thong tin trong qua khi& (conditional) va tén tai phuong sai thay déi
(heteroskedastic). Cac nghién ctru cho thay, nhitng bién dong ctia TTCK thay d6i theo thai gian va bién déng theo cum, trong dé
mot chubi thoi gian véi mot s6 thai ky bién dong thap va moét sé thoi ky bién dong cao dugce cho la ton tai bién dong theo cum
(volatility clustering).

M6 hinh ARCH! (Autoregressive Conditional Heterokedasticity) va ho cdc mé hinh t6ng quat cia n6, GARCH (Generalized
Autoregressive Conditional Heterokedasticity), d@ md ra mét ky nguyén méi trong linh vic mo hinh héa tai chinh (truong hop
riéng la cho thi trudng chirng khoan). Déng goép chinh cia cdc mé hinh nay la cho phép mo hinh hda céc yéu t6 bat dinh la mot
qua trinh dong, thay vi gia dinh su bién dong trong tuong lai la hang s, nd la qua trinh bién déi theo thai gian.

d Viét Nam, cac nghién ctru vé ap dung mé hinh ARCH/GARCH cho thij truong chiing khodn xuat hién tir kha sém. Hoang (2004)
da tim kiém bang chirng khoa hoc vé hiéu irng GARCH trén day thong ké lgi suat cta chi so gia thi truong va 10 ¢6 phiéu dang
niém yét. Két qua kiém dinh dang khich lé. Tién (2017) da thuc hién cac phan tich bang mo hinh GARCH céan xing va bat can
xtrng. Theo tiéu chi AIC va SIC, nghién ctru chirng minh rang GARCH (1,1) va EGARCH (1,1) dugc danh gia la mo hinh thich hop
nhat dé do luong céc dao dong d6i xirng va bat doi xirng cldia VN-Index. Khoa (2017) da du bao nhitrng bién dong cé diéu kién
cla thi truong ching khoan Viét Nam. Két qua cho thay, mé hinh GARCH (1,1) la phu hgp dé udc tinh su bién déng cua thi
truong ching khoan trong nudéc.

Do vay, bai viét s& mo hinh hda bién dong cua TTCK Viét Nam, duoc dai dién badi chi sé VN-Index, qua mo hinh ARCH/GARCH.
Két qua thong ké sé chi ra md hinh GARCH nao 1a phu hop dé€ mé ta VN-Index. Bén canh do6, thong qua gia lap su bién daoi cua
VN-Index trong tuong lai, bai viét dua ra du bao vé kha nang phuc héi cua thi truong chirng khoan Viét Nam qua dot sut giam vi
dai dich Covid-19 (dot 1).

2. Co sd ly thuyét?

2.1. Cac khai niém co ban
Ky hiéu chudi thai gian la mét ho cac bién ngau nhién (Xy)iz (con goi la qua trinh ngau nhién).

2.1.1. Cac mé men
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Ta dinh nghia ham trung binh (mean) va ham tu hiép phuong sai (autocovariance) ctia (Xi)tez (n€u ton tai) la:
p (1) = E(Xy), teZ
Yt s)=E((Xe- H®(Xs-p(s), tseZ
2.1.2. Tinh dirng
Dinh nghia 1 (dirng chat). Chudi thai gian (Xy)iez dugc goi la dirng chat (strictly stationary) néu:
(et s Xin) & Kipatperr » Xins)
véi moity,..., t, ke Z vaneZ

Dinh nghia 2 (dirng hiép phuong sai). Chudi thai gian (Xi)ez dugc goi la dirng hiép phuong sai (covariance stationary - con goi la
dirng yéu hay dirng bac 2) néu cac mé men bac 1 & 2 tén tai va thoa man:

ut=u, teZ
vyt s)=y(t+k s+k), t,s,keZ
Luu y, chudi dirng chat cé phuong sai hiru han la chuéi dirng hiép phuong sai.
2.1.3. Tu'tuong quan
Gia st (X¢)tez la chudi dirng hiép phuong sai, ky hiéu:
vy (h) =y (h, 0), heZ.
Luuy, y(0) = var (Xy), Vt.

Dinh nghia 3 (ham tu tuong quan). Cho (Xy)iz la chudi dirng hiép phuong sai, ham tu tuong quan (autocorrelation) dugc dinh
nghia la:

p (h) =y (h)/y(0), heZ
2.1.4. Qua trinh nhiéu trang
Dinh nghia 4 (nhiéu trang). (Xy)wz duoc goi la qua trinh nhiéu trang (white noise) néu nd la dirng hiép phuong sai va thda man:

.. =0
Py = {0, h#0

Qua trinh nhiéu tréng c6 trung binh bing 0, phuong sai 62 = var (X;) dugc ky hiéu [a WN(0, ¢2).

Dinh nghia 5 (nhiéu trang chat). (Xi)1z duoc goi la qua trinh nhiéu trang chat (strict white noise) néu né la day bién ngau nhién
doc lap cung phan phai (idd) cé phuong sai hitu han.

Qué trinh nhiéu trdng chat cé trung binh bang 0, phuong sai 62 = var (X;) duoc ky hiéu 1a SWN(0, 62).

Luu y, qua trinh nhiéu trang chét la truang hop riéng cda nhiéu trang.

2.2. Qua trinh ARMA

Dinh nghia 6 (qua trinh ARMA). Qua trinh (X;)tcz dugc goi la qua trinh ARMA (p, q) trung binh 0, néu né la dirng hiép phuong sai
va thoa man:

Xt=@1Xp1 ...t QpXpp+ €+ 01811+ ... + 0gErq Vte Z
VGi (e)ez 12 qué trinh WN(0, 62).

Qua trinh (Xy)tez duoc goi la qua trinh ARMA (p, q) trung binh p néu (X; - Y)iez la qua trinh ARMA (p, q) trung binh 0.

2.3. Qua trinh ARCH

Dinh nghia 7. Cho (Zy)iz la qua trinh SWN(0,1). Qua trinh (Xy)tz duoc goi la qua trinh ARCH (p) néu nd la dirng chat va thoa man,
VteZ

X, = 0,2,
P P 2
o=+ 2oy Xy

VGi (Ot)tez la qua trinh cé gid tri dwong ngat; ag>0vaq;>0,i=1, ..., p.

2.4. Qua trinh GARCH

Dinh nghia 8. Cho (Zy)tez la qua trinh SWN(0,1). Qua trinh (Xy)tz dugc goi la qua trinh GARCH (p, g) néu né la dirng chat va thoa
man, Vt € Z:

X, = 0,2,
5 _ p 2 q 2
O 1% G0 Ziny OKey + 2jay Oy

2 of 6 1/16/2024, 1:37 PM



Ap dung mé6 hinh GARCH du b4o 4nh huéng cua dai dich Covid-19 dén thi truong chimg khodn Viét Nam  https:/tapchicongthuong.vn/bai-viet/ap-dung-mo-hinh-garch-du-bao-anh-huong-cua-dai-dich-covid...

VGi (Oy)iez 1a quad trinh c6 gia tri dwong ngat;ag>0va;>0,i=1,..,p,vaBi>0,j=1,...,q.

Luu y, qua trinh GARCH (Xy)ez la dirng hiép phuong sai khi va chi khi

P ¢

7
Khi do, (Xy)tez la nhiéu trang.

2.5. M6 hinh ARMA véi sai s6 GARCH

Qua trinh ARMA lién két véi nhiéu trang (gy)tez va qua trinh dirng hiép phuong sai GARCH la mét nhiéu trang. Vi vay, co thé két
hop mo hinh ARMA va GARCH bang cach xem sai s6 g; cia mo hinh ARMA |a gZ;.

Dinh nghia 9. Cho (Zy)z la qua trinh SWN(0,1). Qua trinh (X;)tez dugc goi la qua trinh ARMA (p4, qq) Vi sai s la GARCH (p», q»)
néu nd la dirng hiép phuong sai va thoa man:

X, = Iy + 0,7,
Pi q1
W=p+2_0;(X,; -pn)+ Z.i=1 0; (Xt-.i' /"1-.1')
s P2 ) 92 2
C1=0p+2 jjOi(Xp g -y )+ 2 J=1 ,[)f]-O'”,_j
véi ap>0vaoa; > 0,i=1,... py;
ﬂ]Z O,_] = ], ...,pz.
P q
Luu y, gia st (Fy)tez 1a loc tu nhién cla (X)ez, khi do:

w=EX|X, ;) va oci=var(X,|X, ;)

3. Két qua va thao luan®

3.1. Dir lieu

D{t liéu mé ta chi s6 VN-Index (chi s6 cudi ngay) tir 30/7/2007* dén 23/4/2020, dit liéu bao gém giai doan khing khodang tai
chinh ndm 2009 va giai doan anh hudng cua dai dich Covid-19. Nguén dir liéu |ay tir trang chd cua Cong ty C6 phan Ching
kho&n VNDIRECT?®. Cac két qua thuc nghiém cla bai viét déu dugc nhém tac gia thuc hién trén phan mém EVIESWS.

Hinh 1: Dir liéu lich st cua chi sé VN-Index

1

e

DATE

CLOSE

2 C'IZ 0

Nguén: Du trén sé liéu va két qua vé trén phan mém EVIEWS

Hinh 1 cho thay, TTCK Viét Nam da trai qua 2 dot suy giam manh, giai doan khung hoang tai chinh nam 2009 va anh hudng cla
dai dich Covid-19. Sau giai doan khung hoang 20009, thi truong ching kién moét giai doan dai (khoang 9 nam) tang trudng tuong
doi bén virng.

Hinh 2: Day lgi suat cia VN-Index
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DATE::

Nguén: Dua trén sé liéu va két qua vé trén phan mém EVIEWS
Hinh 2 cho thay, loi suat® theo ngay ctia VN-Index dao dong xung quanh gia tri 0. C6 nhitng bién déng manh tang/giam tap trung
gan nhau, goi la hién tuong bién déng cum (volatility clustering). Cac bién déong cum xuat hién ro rang & 2 dot suy giam. Day la
bang ching cho thay phuong sai cla loi suat thay d6i theo thoi gian va vai tro ctia mé hinh ARCH/GARCH khi m6 hinh hda chudi
loi suat.

3.2. Kiém dinh hiéu i'ng ARCH

Trudc khi ude tinh mé hinh GARCH, can kiém tra su ton tai hiéu irng ARCH trong tap di liéu. Nhom téc gia sé stir dung kiém dinh
Lagrange Multiplier (LM): H6i quy binh phuong sai s theo cac do tré cua né va kiém dinh gia thiét cac hé s6 cua cac do tré la
bang 0. Phép kiém dinh dung dau vao la chubi lgi suat véi mot do tré cho trude. Gia thiét HO la khong co hiéu rng ARCH trong
dir liéu. Gia tri p-value cang nho, cang chirng t6 ton tai bang chirng vé hiéu ing ARCH.

Bang 1. Két qua kiém dinh hiéu ing ARCH cho VNIndex

Dotré Théng ké P-value
1 348. 9.52e-78
2 506. 1.35¢-110
3 553, 1.68e-119
| 590. 2.84e-126
5 643. 9.85e-137

Nguodn: Dua trén sé liéu va két qua tinh toan trén phan mém EVIEWS

Bang 1 cho thay, cac gia tri p-value déu < 5%, do vay ton tai hiéu rng ARCH trong chuoi loi suat cia VN-Index.

3.3. Lua chon mo6 hinh GARCH

Lua chon mo hinh GARCH véi do6 tré thich hgp nhat bang cach so sanh muirc d6 phu hgp (Goodness Of Fit) cia cac mo hinh. Hai
chi s6 quan trong cé thé dung la AIC (Akaike Information Criteria) hodc BIC (Bayesian Information Criteria): Chi s6 AIC hoac BIC
nho hon thi mé hinh tét hon.

Bang 2 sé so sanh murc d6 phu hgp cua viéc mo hinh hda chubi loi suat VN-Index: M6 hinh ARMA(p+, g1) cho trung binh cé diéu
kién va md hinh GARCH(p», g») cho phuong sai cé diéu kién (d6 tré I1én nhat la 5).

Bang 2. Mirc d6 phu hop ctia cac mé hinh
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Ngudn: Dua trén sé liéu va két qua tinh toan trén phan mém EVIEWS
Bang 2 cho thay, mo hinh t6t nhat la ARMA(3, 3)-GARCH(1, 1) néu str dung AIC va la ARMA(1, 1)-GARCH(1, 1) néu str dung BIC.
Vi mo6 hinh don gian hon sé dugc wu tién hon nén ta sé chon mo hinh ARMA(1, 1)-GARCH(1, 1) cho chudi lgi sudt VN-Index.

3.4. Gia lap theo m6 hinh GARCH

S& dung moé hinh ARMA(1, 1)-GARCH(1, 1) dé gia lap cho céc gia tri tuong lai ciia chi s6 VN-Index. Hinh 3 minh hoa cho 5.000
duong gia lap.

Hinh 3: Gia Iap cho chi s6 VN-Index trong tuong lai
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Ngudn: Dua trén sé liéu va két qua vé trén phan mém EVIEWS

Ngay cudi cung trong di liéu mau la 23/4/2020, d6 cling la ngay dau tién bat dau gia lap. Puong nam ngang chay qua dinh gan
vdi giai doan anh hudng cua dai dich Covid-19 nhat, ngay 22/1/2020, gia tri cudi ngay la 991.46.

Hinh 4: Xac suat VNIndex dat lai méc 991.46

'

Probability

]
o

0.0% 1

Nguén: Dua trén sé liéu va két qua vé trén phan mém EVIEWS

Hinh 4 mo ta xac suat cua gia tri trong tuwong lai cta VN-Index dat moc 991.46, dugc tinh bang so lan vugt moc 991.46 tai moi
diém gia lap trong tuong lai.

R rang, xac suat VN-Index dat lai moc 991.46 tang theo thai gian. Thoi diém 30/8/2020 cé xac suat 1a 0,1%. Nhu vay, kha néng
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VN-Index quay lai méc trudc anh hudng cua dai dich Covid-19 trong 4 thang téi la gan nhu bang khong. Thai diém ngay
19/11/2023 c6 xac suéat la 50%. Nhu vay, kha ndng cao dé VN-Index phuc héi sau anh hudng ctiia Covid-19 la sau khoang 3 ndm
3 thang.

4. Két luan

Bai viét da nghién clru céc tinh chat thong ké chubi lich st cia chi sd/lgi suat VN-Index va thuc hién du bao cho tuwong lai thong
qua gia lap/mo phong.

K&t qua cho thay, cé nhirng bang ching ré rang vé su ton tai cia hiéu irng ARCH trong chu6i dit liéu lgi suat VN-Index. M6 hinh
phu hop nhat dé€ moé ta lgi suat VN-Index la ARMA(1,1)-GARCH(1, 1). K&t qua nay ciing phu hgp véi cac nghién ctru vé ap dung
mo hinh GARCH cho TTCK Viét Nam va ciing phu hop véi xu hudng chi str dung mé hinh GARCH(1, 1) d€ mo hinh héa chudi loi
suat chirng khodn cta céac nghién ctru qudc té.

Két qua du bao cho thay, hau nhu khong cé kha nang VN-Index quay tré lai moc cla trude dai dich Covid-19 trong vong 4 thang
téi. Dai dich Covid-19 duoc du béo la sé dé lai anh hudng lau dai téi su tang trudng ctia TTCK Viét Nam. Kha nang cao dé thi
trudng phuc hoi dat lai gia tri truvde dai dich la can khoang 3 nam 3 thang.

Ghi chu: Pay la san pham cuda dé tai nghién ctru khoa hoc cap Trudng "Tang cuong (rng dung Tin hoc trong giang day tai Truong
Dai hoc Ngoai thuong" mé& s6 NTCS2019-11, do ThS. Lé Thanh Nguyét chu nhiém dé tai.
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APPLYING TTHE GARCH MODEL TO FORECAST
THE IMPACTS OF COVID-19 PANDEMIC
ON VIETNAM’'S STOCK MARKET
* Mastter. LE VAN TUAN
Thuongmai University
* Ph.D PHUNG DUY QUANG
Foreign Trade University
ABSTRACT:

The GARCH model was employed in this study to make forecasts about the VNIndex - the gauge for Vietnam'’s stock
market. This study’s statistical results indicate that the most suitable model to model the VNIndex's fluctuation is
GARCH (1, 1). The simulation results show that the impact of the Covid-19 pandemic on Vietnam’s stock market is
very long-term and it could take the market about 3 years and 3 month to recover to the pre-pandemic levels.

Keywords: VNIndex, Covid-19 pandemic, GARCH model, Vietnam's stock market.
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