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AP DUNG MO HINH GARCH DU BAO
ANH HUOGNG CUA PAI DICH COVID-19
PEN THI TRUONG CHUNG KHOAN VIET NAM

® LE VAN TUAN - PHUNG DUY QUANG

TOMTAT:

Bii viét sit dung mé hinh GARCH d€ mé hinh héa va thuc hién du bio cho chi 58 VNIndex,
chi 6 dai dién cho thi truding chitng khodn (TTCK) Viét Nam. K&t qui théng ké cho thiy, md
hinh phir hgp nhd't dé khéi quat hoa sy bién dong chia VNIndex 13 GARCH (1,1).

K&t qua gid 1ap ciing cho biét, dnh hudng ctia dai dich Covid-19 (dgt 1) 1én TTCK Viét Nam
12 rit 14u dai, kha ning cao dé thi trudng ¢6 thé phyc hdi 1 lai nhu trude dai dich cin khoang

thdi gian a 3 nam 3 thang.

Tir khéa: Chi s6 VNIndex, dai dich Covid-19, mé hinh GARCH, thi trudng chi¥ng khoan

Viét Nam.

1. Pt van dé

Mo hinh héa y&u 18 bt dinh la vin dé cin bdn
clia tii chinh dinh hrong. duge ing dung trong ca 3
méng chinh: Phin bd danh myc diu tu, quin tri i
ro vi dinh gid cdc hdp dong tii chinh. Viéc md hinh
héa niy cung cip cic tinh chit thdng ké cha s thay
a8 v& gid. tir d6 fim duge cich dé du bio 6t hon.
Cic chudi dir liéu theo thdti gian duge cho 14 phu
thudge vio gid 1 qud khi cta chinh né
(autoregressive). diéu kién cda cic théng tin trong
qui khtt (conditional) v tn tai phudng sai thay doi
(heteroskedastic). Cac nghién ctiu cho thiy. nhitng
bién dong ciia TTCK thay déi theo thoi gian va
bien dong theo cum. trong d6 mot chudi thai gian
v@i mot s6 thai k¥ bién ddng thap v mot 6 thisi k¥
bien dong cao duge cho 1a t6n tai bi€n dong theo
cum {volatility clustering).

M& hinh ARCH' (Autoregressive Conditional
Heterokedasticity) v ho cdc mé hinh tng qudt cia

né.  GARCH  (Generalized  Autoregressive
Conditional Heterokedasticity), di m& ra mdt ky
nguyén mdi trong linh vuc mé hinh héa tii chinh
itrudng hgp riéng 1a cho thi trudng chiing khodn).
DPéng g¢op chinh ctia cdc md hinh nay la ¢ho phép
md hinh héa cic y&u t& bt dinh 13 mdt qud trinh
dong. thay vi gid dinh sy bi€n dong trong niong lai
12 hiing &, nd k1 qud trinh bién doi theo thai gian.

& Viet Nam. cdce nghién cifu vé dp dung mo
hinh ARCH/GARCH cho thi truting chirng khoan
xudt hién tir khd sém. Hoang (2004) di tim kiém
bing ching khoa hoc vé hiéu ng GARCH trén
diy thong ke I¢i suit ciia chi s6 gid thi trudng va
10 ¢6 phi€u dang niém y¢t. K€L qua ki€m dinh
ddng khich 1é. Tién (2017) di thyc hi¢n cdc phin
tich bing md hinh GARCH cén xing va bit ¢an
xing. Theo tiéu chi AIC va SIC. nghién cfu ching
minh ring GARCH (1.1) vdi EGARCH (1.1) dudc
dinh gig 12 mo hinh thich hgp nhit d€ do ludng
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cdc dao dong doi xing va bdt déi xitng cda
VN-Index. Khoa (2017) da dy bdo nhitng bién
dong ¢4 diéu kién cia thi trudng ching khodn
Viét Nam. K€t qud cho thdy, mé hinh GARCH
(1.1) 13 phd hgp @€ udc tinh su bi€n déng clia thi
trudng chiing khodn trong nudc.

Do viy. biii vi€t s& md hinh héa bié€n dong cla
TTCK Viét Nam, dugc dai dién bdi chi sd
VN-Index. qua mé hinh ARCH/GARCH. Két qua
théng ké s& chi ra mé hinh GARCH nao li phit hgp
dé mo t& VN-Index. Bén canh dé. théng qua gid 1ap
su bi€n d6i clia VN-Index trong tuong lai. bii viét
dia ra dy bdo vé khd niing phuc héi ¢lia thi ruding
chitng khodn Viét Nam qua dot sut gidm vi dai dich
Covid-19 (dgt 1).

2. Cosd ly thuyét?

2.1. Cdc khdi nigm co bdan

Ky hi¢u chudi thdfi gian 1a mot ho cde bién ngiu
nhién (X,),_, (cdn goila qud trinh ngdu nhién).

2.1.1. Cde mé men

Ta dinh nghia him trung binh {mean} vi him wr
hiép phuong sai (autocovariance) cla (X,), ., (néu
tdn tai}la;

uit) = E(X,) tel

vt s)=E((X, - pithX -ufs)i, t.seZ

2.1.2. Tinh ditng

Dinh nghta 1 (ditg chér). Chudi thdi gian (X,),
dude goi la dirng chit (strictly stationary) néu;

(XH-"' : Xm) (E[ (Xr.'+kr--- i Xm+l<}

vaimoit,... . t,keZvine Z

Binh nghia 2 {ditng hiép phuomg sai). Chudi thii
gian (X,),_, dudc goi li dirng hiép phudng sai
(covariance stationary - con goi 12 dirng véu hay
ding bic 2) néu cic md men bic 1 & 2 tdn tai va
thoa min:

it =y, te’Z.

viLs)=vit+k s+ k) s ke

Luu ¥, chudi dirng chat cé phudng sai hitu han 1a
chudi ditng hiép phuong sai.

2.1.3. Ty tiwong quan

Gid stf (X,), 7 1a chudi dirng hiép phuong sai. ky
hiéu:

vih)=y(h 0), heZ

Luuy, y(0)=var(X,), v,

Binh nghia 3 (ham ne tuong quan). Cho (X,), ., 12
chudi dirng hiép phuong sai. ham tr wong quan
(autocorrelation) duge dinh nghia la:
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pth) =yl yi0), helZ

2.1.4. Qud trinh nhiéu tring

Dinh nghia 4 (nhiéu trdng). (X,), ., dude goi [a
qud trinh nhiéu tring (white noise) néu né 1a dirng
hiép phucng sai va thda min:

o) = { L, h=0

0, h=0

Qui trinh nhiu tring ¢ trung binh biang 0,
phudng sai o = var(X,) dudc ky hidu la WNO, o).

Dinh nghia 5 (nhiéu tréing chdt). (X,), ., dude goi
12 qud trinh nhiéu tring chit (strict white noise) néu
n6 1a day bi€n ngdu nhién doc lap ciing phan phéi
{1dd) c6 phuong sai hitu han.

Qud trinh nhiéu tring chat ¢é trung binh
bang 0, phudng sai o7 = var (X} duge ky hiéu 1a
SWN{0. o-).

Liu ¥, qud trinh nhiéu tring chit 12 rudng hgp
riéng clla nhiéu triing.

2.2, Qud trinh ARMA

Binh nghia 6 (qud trinh ARMA). Qud trinh (X,), .,
dude goi 1a qud winh ARMA (p. g) trung binh 0. néu
né 13 dirng hiép phudng sai va thda min:

X=oX +. +@X +5+05,+.. + 8,65

v e Z

vdi (g}, 1a qud rinh WN(O, o).

Quad trinh (X)), ., dudc goi la qud uinh ARMA
(p. q) trung binh p néu (X, - pj,.7 12 qud trinh
ARMA (p. q) trung binh 0.

2.3. Qud trinh ARCH

Dinh nghia 7. Cho (Z ), ., 1 qud winh SWN(0. 1),
Qud trinh (X), 7 dude goi 12 qud trinh ARCH (p)
néu né 13 dimg chit va théa min. v e Z:

X, =04, . .

Ci=0y+ XX,

vBi(o,), -, 1a qud trinh ¢6 gid tri dudng ngat;

ay>0vaa;>0,i=1,...p.

2.4. Qud trinh GARCH

Binh nghta 8. Cho (Z,), .13 qud trinh SWN(O, ).
Qua trinh (X)), .7 dugc goi 1a qui trinh GARCH (p.
q) néu né 1a dirng chit va thoéa min, vt e Z;

X, =02, . . J .

ci=ay+ i aX, +X Bo,

v(i (0}, .7 12 qud trinh ¢6 gid tri dudng ngit;

ay>0vaa;>0.i=1..p.va ,20,,=1..q

Luu y, qud trinh GARCH (X,),_, 1a dimg hiép
phudng sai khi va chikhi _, e, + £}_, <1. Khi d6.
(X.);cr 12 nhiéu tring.
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2.5. M6 hinh ARMA vdi sai s6 GARCH

Qua trinh ARMA lién két vdinhiéu tring (&), ..
vi qud trinh dung higép phudng sai GARCH la mdt
nhiéu tring. Vi vy, c6 thé két hgp mo hinh ARMA
vi GARCH biing cdch xem sai s0 & cla mo hinh
ARMAlL g2,

Binh nghia 9. Cho (Z,), ., 1a qud trinh SWN(O.1).
Qua trinh (X,),., dugc goila qud trinh ARMA (p).
q,) v@i sai s6 12 GARCH (p», q,} néu né la dirng
hiép phudng sai va thoa man:

X,=u+ 02

wo=p T o X, )+ T 6K )

a i 5 g2 -
or=ap+ L oK - b ij:.’ Bo;

vl ay >0vaa, 2 0.i=1. ... ps

Biz0.j=1..p:
it e+ Bl

Luu y, gid st (F),., 12 loctwnhiéncia(X,), .z,
khidé u, = E(X,| X, ;) v o =varfX,|X, ).

3. Ké&t qua va thae luan’

3.1. Dizlitu

Dit liéu md td chi 6 VN-Index (chi & cudi
ngay) tr 30/7/2007¢ d&n 23/4/2020. dit liéu bao
o6m giai doan khiing khodng tai chinh niim 2009 va
giai doan dnh hudng cda dai dich Covid-19. Ngudn
dit ligu 14y tit trang chi cda Cong ty C6 phin Ching
khoin VNDIRECT®. Cic két qua thyc nghiém cia
bai viét déu dude nhém tic gid thye hién trén phin
meém EVIESWS. (Hinh |)

Hinh 1: DI liéu lich sif cua chi 6 VN-Index

|

|

CLOSE

st Lato o0
DATE

Ngudn: Di rrén 56 Heu v két qud vé trén phdn mém EVIEWS

Hinh 1 cho thiy, TTCK Viét Nam da trdi qua 2
ddt suy gidm manh, giat doan khing hodng tii
chinh nam 2009 vi &nh hudng cia dai dich
Covid-19. Sau giai doan khing hodang 2009, thi
trudng ching kién mot giai doan dai (khodng 9
nim) ting trudng tudng doi bén viing.

Hinh 2: Day Igi suét cua VN-Index

TURN

RE

DATE

Neuén: Dia trén 56 liéu vi két qud
vé trén phin mém EVIEWS

Hinh 2 cho thiy, Igi sudt® theo ngay cia
VN-Tndex dao déng xung quanh gid tri 0. Co
nhitng bién dong manh ting/gidam tip trung gan
nhau, goi la hién tugng bién ddng cum (volatility
clustering). Céc bi€n dong cum xudt hién rd ring
§ 2 dgt suy gidm. Pay 12 biing chuing cho thdy
phuong sai chia lgi sudt thay déi theo thai gian va
vai trd caa md hinh ARCH/GARCH khi m6 hinh
héa chubi 1gi suat.

3.2. Kiém dinh hi¢u itng ARCH

Trudc khi ude tinh md hinh GARCH., can kiém
tra sy ton tai hiéu ttng ARCH trong tip dit liéu.
Nhém tic gid s& si dung ki€ém dinh Lagrange
Multiplier (LM}: Hi quy binh phudng sai s6 theo
cdac do tré cla né va ki€m dinh gia thi€t cdc hé s&
clia cdc do tré 1a bing 0. Phép ki€m dinh diing diu
vao 12 chudi lgi suiit vdi mdt do tré cho trude. Gia
thiét H, 14 khéng ¢6 hiéu iing ARCH trong dif liéu.
Gid tri p-value cang nhd, cang chiing t6 tdn tai bing
chitng vé hiéuting ARCH. (Bang 1)
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Bdng 1. K&t quéd kiém dinh hiéu (ing ARCH

cho VNIndex

| B8tS | Théngké |  Pvalue
B 348. | 95278
2 506 1.35e-110
3 553, 168e-119

A U . S
4 590 2 84e-126
643, | 9.85e-137

Nguon: Du trén 6 liéu v két yud tinkh todn
trén phdn mém EVIEWS

Bing | cho thiy. cdc gid tri p-value déu < 5%.
do viy tn tai hiéu wng ARCH trong chudi 1di suit
cla VN-Index.

3.3. Lua chon mé hinh GARCH

Lua chon md hinh GARCH véi do tré thich hyp
nhilt biing cdch so sdnh mic do phit hop (Goodness
Of Fit) ¢ha cdc md hinh. Hai chi s& quan trong ¢6
thé dung 13 AIC (Akaike Information Criteria) hoiic
BIC (Bayesian Information Criteria):; Chi s& AIC
hodc BIC nhd han thi mé hinh tdt hon.

Bang 2 s& so sdénh mie dd phi hgp ctia viec md
hinh héa chudi Igi sudt VN-Index: Mo hinh
ARMA(p,. q,) cho trung binh c6 diéu kién va mo
hinh GARCH(ps, g») cho phuong sai ¢é diéu kién
(dd tré 16n nhatla 5). (Biang 2)

BAng 2. Mirc d6 phi hop cda cdc mé hinh
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Newon: Dita tén so'ligu v két gud tinh todn
trén phdn mém EVIEWS
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Béng 2 cho thiy. mé hinh t5t nhit Ia ARMA(3.
3)-GARCHI(1, 1) néu sif dung AIC vi 13 ARMA(I.
1)-GARCH(!. 1) néu sit dung BIC. Vi mé hinh don
gidn hon sé& dugc vu tién hon nén ta sé chon mo
hinh ARMA(1, 1)-GARCHI(1, I} cho chudi lgi suit
VN-Index.

3.4. Gid ldp theo m6 hinh GARCH

S& dung md hinh ARMA(L. 1)-GARCH(I. 1} dé
gii 1ap cho cic gid tri twong lai clia chi s§ VN-Index.
Hinh 3 minh hoa cho 5.000 duting gia lip.

Hinh 3: Gid IGp cho chi sé& VN-Index
frong fuong lai

Mo

Nendn: Dia trén s6 lidu vi két qua
vé trén phan miém EVIEWS

Neay cudi cling trong dit lidu miu 13 23/4/2020,
do cing la ngay ddu tién bit ddu gid lap. Duding
ndm ngang chay qua dinh gin vdi giai doan anh
hudng cla dai dich Covid-19 nhat. ngay 22/1/2020.
gid tri cudingdy 12 991 .46.

Hinh 4 mé ta xdc sudit cla gia i trong tuong lai
clia VN-Index dat m&c 991.46. dugc tinh biing s& 1an
vugt moe 991 .46 tai mdi diém gid 1ap trong tudng lai.

R0 rang. xdc sudt VN-Index dat lai méc 991.46
ting theo thdti gian. Thai di€m 30/8/2020 ¢6 xdc
suat1a 0.1%. Nhuvay. khd nang VN-Index quay lai
mde trude dnh hudng cda dai dich Covid-19 trong 4
thiing 161 13 gdn nhy biing khong, Théi di€m ngav
F9/11/2023 ¢6 xde suldt 1a 50%. Nhu vay. kha ning
cao dé VN-Index phuc héi sau dnh hudng cia
Covid-19 14 sau khodng 3 ndm 3 thang.
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Hinh 4: Xac sudt VNIndex dat lgi méc 991.46

Probabibty

Ngudn: Dua trén 6 lidu vi két qua
vé trén phan mém EVIEWS

4. K&t luin

Bii vi€t da nghién cifu cde tinh chdt thong ké
chudi lich st ctia chi s6/1¢i suit VN-Index va
thuc hién dy bdo cho twong lai thong qua gia
1ip/mé phong.

K&t qua cho thdy, ¢6 nhitng bing chitng rd ring
vé su ton tai cla hiéu ing ARCH trong chudi dit
lieu Igi suat VN-Index. Mo hinh phit hgp nhit dé
mé td Idi sudt VN-Index 1a ARMA(L1)-
GARCH(1, 1). K&t qua nay ciing phll hgp véi cdc
nghién cifu vé d4p dung méd hinh GARCH cho
TTCK Viét Nam va cling phlt hgp véi xu huéng
chi st dung mé hinh GARCH( 1. 1) d€ mo hinh héa
chudi 1¢i sudt chitng khodn cha cdc nghién citu
qu6c té.

K&t qué dur bao cho thay, hiu nhu khéng ¢6 kha
ning VN-Index quay trd lai méc clia trude dai dich
Covid-19 trong vong 4 thing tdi. Dai dich Covid-19
duge du bdo 1a s& d€ lai anh hudng lau dai 6i sy
tang trudng cia TTCK Viét Nam. Khi ning cao dé
thi trudng phuc hdi dat lai gia tri rudc dai dich la
cAnkhodng 3 nam 3 thdng ®

Ghi chii: Péy la san phdm ciia dé tai nghién ciiu khoa hoc cdp Truong '"Tang cudng iing dung Tin
hoc trong gidng day tai Truong Dai hoe Ngoai thuong’ mi s6 NTCS2019-11, do ThS. Lé Thanh Nguygt

chii nhigm dé tai.

TAILIEU TRICH DAN:

'Robert Engle, di nhin gidi Nobel kinh t& nam 2003 nhd cdng trinh nghién citu mo hinh ARCH.
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SLgi suit (return) duge tinh theo cong thitc: r_t=log#(P_t/P_(t-11), vdi Ptla chi s§ cubingy.
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THE IMPACTS OF COVID-19 PANDEMIC
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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 moedel 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.

98 86 20 - Thang 8/2020





