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Tém tit: Nghién ctru mo hinh hoa bién dong cua thi trudng chimg khoan Viét Nam dua trén di
liéu chudi thoi gian 14 gid dong cira hang ngay cua chi s6 VN-Index trong giai doan 2005 - 2016.
Céc phan tich dugc thyc hién béng mo hinh GARCH céan xting va bét can xtng. Theo tiéu chi AIC
va SIC, nghién ctru chimg minh ring GARCH (1,1) va EGARCH (1,1) dugc danh gia 1a mé hinh
thich hop nhat dé do luong cac dao dong ddi ximg va bt ddi ximg ctia VN-Index. Nghién ctru
cung cép bé’lng ching cho su ton tai cua cac hiéu ung bat can xtng (don b§y) boi cac tham sb cua
mé hinh EGARCH (1,1) cho thdy céc ¢t sbc tiéu cuc ¢b anh huong déng ké dén phuong sai c6
diéu kién (bién dong), tuy nhién ¢ m6 hinh TGARCH (1,1) thi két qua khong nhu ky vong. Nghién
clru cling cung cap cho nha dau tu mot cong cu dé dy bao ty suat loi tac cua thi trudong chung
khoan. Ddng thoi, két qua nghién ciru sé gitip nha dau tu nhan dinh dugc muc lgi nhuén va sy bién
dong cua thi truong dé tir d6 dua ra quyét dinh ding dén trong viée ndm giit cac chimg khoan.

Tir khéa: Bién dong bat ddi ximg, bién dong didu kién, cac mo hinh GARCH, hiéu tmg don bay.

1. Giéi thidu

Bién dong duogc hiéu 1a sy khong chic chin
ctia nhitng thay doi trong gia ctia ching khoan
xung quanh gia tri trung binh. Bién dong cao co
nghia la gia chung khoan trong giai doan d6 co
d6 1éch 16n so véi gid tri trung binh, con bién
dong thap tirc 1a gia ching khoan co sy thay doi
khong dang ké so véi gia tri trung binh. Trong
vai nam qua, md hinh bién dong cua chudi dir
liéu theo thoi gian da tr¢ thanh mot linh vuc
quan trong va nhan dugc nhiéu chu y cua cac
hoc gia va nha nghién ciru. Céc chudi dit liéu
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theo thoi gian dugc cho 1a phu thudc vao gia tri
qua khi cia chinh nd (autoregressive), diéu
kién cua cac thong tin trong qua khu
(conditional) va ton tai phwong sai thay doi
(heteroskedastic). Cac nghién ctu cho rang
nhitng bién dong cua thi truong chimg khoan
thay do6i theo thoi gian va bién dong theo cum,
trong d6 mot chudi thoi gian voi mot s thoi ky
bién dong thip va mot sb thoi ky bién dong cao
dugc cho la ton tai bién dong theo cum
(volatility clustering).

Phuong sai (hodac dd léch chuén) thuong
dugc str dung lam thudc do rai ro trong quén tri
rui ro. Engle (1982) g101 thiéu mé hinh tu hdi
quy phuong sai c¢6 diéu kién khong dong nhat
(ARCH) 12 mé hinh c6 thé ap dung cho chudi
dir li€u theo thoi gian trong tai chinh va cho
thdy sy thay d6i theo thoi gian clia phuong sai



2 H.T. Tién va nnk. / Tap chi Khoa hoc PHQGHN: Kinh té va Kinh doanh, Tdp 33, S6 3 (2017) 1-11

c6 diéu kién [1]. M6 hinh tu hoi quy phuong sai
khong ddng nhét tong quat (GARCH) duoc mo
rong boi Bollerslev (1986) 1a mot mo hinh phd
bién nham wéc lugng bién dong ngiu nhién [2].
Mo hinh nay dugc st dung rong rai trong cac
nganh kinh té khac nhau, dic biét 1a trong phan
tich chudi thoi gian tai chinh. Bén canh d6, véi
viéc gidi thi€u cac moé hinh ARCH va GARCH,
mot sd lugng cac tmg dung thuc nghiém trong
chudi thoi gian tai chinh di ra doi. Tuy nhién,
mo hinh GARCH khong thé giai thich hiéu ing
don bay, lam thé nao dé do luong bién dong
theo cum va phan phéi v6i d6 nhon vuot chuin
(leptokurtosis) ctia chudi thoi gian, diéu nay doi
hoi phai phat trién cdac mo hinh khic va mo
rong hon GARCH nham tao 18p cac md hinh
md&i nhu GARCH-M, EGARCH, TGARCH.

M6 hinh GARCH-M (GARCH-in-mean),
mot trong nhitng bién thé theo moé hinh
GARCH, dugc su dung dé xac dinh cac mbi
quan h¢ lgi nhuén va rui ro [3]. Nelson (1991)
dé xuit mo hinh EGARCH (Exponential
GARCH), trong d6 phuong trinh logarit cta cac
bién dong co diéu kién dugc sir dung dé mo ta
cac anh hudng bat can xtng [4]. Sau d6, mot sd
chi tiét khac biét giita cac mo hinh da dugc phat
trién va mé rong. Mot trong sd d6 1a mo hinh
TGARCH (Threshold GARCH) [5], duoc su
dung dé xac dinh mbi _quan h¢ gilra bién dong
bét can xtng va ty sudt lgi nhuan. Nghién ctru
cua Glosten, Jagannathan va Runkle (1993) sir
dung moé hinh GJR (Glosten Jagannathan
Runkle) trén nén tang mo hinh GARCH [6].
Schwert (1989) giéi thicu mdé hinh GARCH,
theo d6 d6 bién dong dugc mo hinh hoa [7]. Mo
hinh nay, cing v&i mot s6 mo hinh khac ciing
dugc khai quat v6i cac dic diém cua ARCH
(Autoregressive Conditional
Heteroscedasticity) [8].

Nhu vdy, cac md hinh GARCH dugc thiét
ké dé mo hinh héa mot cach rd rang va du bao
phuong sai c6 diéu kién thay doi theo thoi gian
ctia chudi dit liéu theo thoi gian. Do d6, nghién
ctru ndy nham muyc dich mé hinh hoa cac bién
dong cua thi truong ching khoan Viét Nam
bang viéc sir dung cac mé hinh GARCH khac
nhau va cung cdp bang chimg thuc nghiém vé

su phu hop cua md hinh GARCH véi thi truong
chung khoan Viét Nam.

2. Céc nghién ciru trudce cé lién quan

Nhiéu nghién ciru da ban vé tinh hiéu qua
cua cac mo6 hinh GARCH trong viéc giai thich
tinh dé bién dong cia thi truong chimg khoan
[9-14].

Bén canh d6, mot vai nghién ctu cling da
dugc thuc hién trén thi truong Ai Cap, nghién
da kiém tra sy bién dong ty suat lgi nhuan bang
cach st dung chi sb ching khoadn Khartoum
Stock Khartoum (KSE) va Cairo & Alexandria
Stock Exchange (CASE), tir d6 cho thiy mé
hinh GARCH-M véi phuong sai c¢6 diéu kién
v6i y nghia thong ké cho cé hai thi truong nay
dong thoi ton tai hidu ing don bay trong ty suat
loi nhuan cia KSE va ky vong thuan chiéu ¢
CASE. Floros (2008) nghién ctru d6 bién dong
sit dung dir liéu hang ngay tir chi s6 chung
khoan Middle East va Egyptian CMA va Israeli
TASE-100, trong d6 su dung GARCH,
EGARCH, TGARCH, CGARCH (COmponent
GARCH), AGARCH (Asymmetric Component
GARCH) va PGARCH (Power GARCH) [15].
Nghién ctru cho thay hé sé mo hinh EGARCH
c6 tic dong 4m va c6 y nghia véi cac chi sd
nay, dong thoi ton tai hidu tng don bay. Mo
hinh AGARCH cho thay don bay tam thoi yéu
trong phuong sai c6 diéu kién va nghién ciru
nay ciing cho thy sy gia ting rui ro s& khong
nhat thiét din t6i sy gia ting ty suét loi nhuan.
AbdElaal (2011) nghién ciru ty suat lgi nhuan
ctia chi s6 thi truong ching khoan Ai Cép giai
doan 1998-2009 va nhan thidy moé hinh
EGARCH 1a mo hinh tbt trong tit ca cic mo
hinh ding dé do ludong d6 dao dong [16]. Trong
khi do, GC (2009) sau khi thuc hi¢n nghién ctru
& thi truong chimg khoan Nepalese da tim thiy
bang chimg vé sy bat ddi xtmg ciia phuong sai
c6 diéu kién ddi véi ty suat loi tirc boi GARCH
(1,1) va GARCH (1,1) 1 m6 hinh thich hgp dé
du bao [17].

Karmakar (2005) u6c tinh mé hinh bién
dong nhim nim bat cac tinh ning cia bién
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dong thi truong chimg khoan & An D¢ [18a].
Nghién ctru ciing diéu tra sy hién dién cia hiéu
mg don by trén thi truong ching khoan An
Do va chimg minh ring mé hinh GARCH(1,1)
cung cdp du bao bién dong thi truong kha tdt.
Trong khi do, nghién ciru cia Karmakar (2007)
cho thiy phwong sai c6 diéu kién khong d6i
xung trong giai doan nghién cttu va moé hinh
EGARCH-M duoc cho 1a mé hinh thé hién day
da mdi quan hé thuan chiéu giita ri ro va loi
nhuan [18b].

Goudarzi va Ramanarayanan (2010) nghién
ctru sy bién dong cua thi truong chimg khoan
An Do (Bombay Stock Exchange), trong do sir
dung chi s6 S&P BSE 500 lam dai dién trong
10 nam [19a]. Dit liéu bao gém 2.108 quan sat
gia dong clra theo ngay cta chi s6 BSE500 tir
26/7/2000 dén 20/01/2009, dugc lay tir S& Giao
dich Chtrng khoan Bangalore. M6 hinh ARCH
va GARCH duoc udc tinh 1a hai mo hinh tét
nhit, dugc lya chon bang cach st dung AIC
(akaike information criterion) va SIC (schwarz
information criterion). Nghién ctu cho rang
GARCH (1,1) 1a mb hinh thich hgp nhat dé giai
thich bién dong theo cum va c6 ¥ nghia cho
chudi dir liéu & giai doan nghién ctru. Hon nita,
theo nghién ciu cua Goudarzi va
Ramanarayanan (201 1) tir két qua khao sat sy
bién dong cia chi sb ching khoan S&P BSE
500 va hai mo hinh phi tuyén tinh bat di xing
EGARCH (1,1) va TGARCH (1,1) cho thay
TGARCH (1,1) 1a mé hinh tét nhét theo AIC,
SIC va tiéu chuan gia tri hop 1y cuc dai (Log
likelihood) [19b].

Singh va Tripathi (2016) nghién ciu gia
ching khodn An D¢ nhiam xem xét lidu bién
dong 1a bat d6i xung hay khong thong qua st
dung ty suat lgi nhuan hang ngay giai doan
2000-2010 [20]. Nghién ciru cho thidy mé hinh
GARCH va PGARCH 14 hai mé hinh tot nhat
dé do luong dbi xtng va hiéu tmg bat ddi xing
tuong Ung. Kulshreshtha va Mittal (2015) sir
dung 8 mo hinh khac nhau dé du bao bién dong
trén céc thi truong chimg khoan An P9 va nuéc
ngoai [21]. Chi s NSE (National Stock
Exchange) va BSE (Bombay Stock Exchange)
dugc coi nhu 1a dai dién cho thi truong chirng

khoan An D¢ va cac dir liéu ty gia hbi doai cho
dong Rupee An Do va ngoai té trong giai doan
2000-2013. S6 liéu thdng ké du bao nghién ciru
cho thiy ring hai mo hinh TARCH va PARCH
phu hop véi viéc danh gia thi truong ching
khoan théng qua du bao bién dong cic chi s6
BSE va NSE va cic m6 hinh ARMA (1,1),
ARCH (5), EGARCH phu hop hon véi thi
truong ngoai hoi.

O Viét Nam, cac tac gia nhu V4 Thi Thay
Anh va Nguyén Anh Tung (2010), Ding Hiru
Man va Hoang Duwong Viét Anh (2013), Bui
Hiru Phudce, Pham Thi Thu Hong va Ng6 Van
Toan (2016) ciing tién hanh nghién ctru vé mo
hinh gia tri chiu rui ro (VaR - Value at Risk) két
hop st dung moé hinh ARCH va GARCH dé
udc tinh tham sd phuong sai (d6 1éch chuan)
[22-24]. Két qua cho thiy viéc wdc tinh kha
chinh x4c va cac tic gia ciing khang dinh mo
hinh GARCH 1a m6 hinh hitu ich trong viéc
quan tri rti ro. Cac nghién ctru con cho thay thi
truong chimg khoan c6 nhirng giai doan dao
dong bat thuong khlen hoat dong dau tu gip rii
ro, dong thoi cung cap mot phuong phap xac
dinh d6 dao dong gia cb phiéu dé tir d6 dua ra
cac quyét dinh phu hop.

Mic du nhiéu nghién ctu dugc thyc hién
dya trén mo hinh bién dong cia thi truong
ching khoan phat trién song chi c6 mot vai
nghién ctu duoc thyc hién trong bdi canh Viét
Nam. Céc nghién ctru nay da dugc thuc hién
dya trén mo hinh bién dong thi truong ching
khoan cua thi truong Viét Nam, nhung chu yéu
gidi han chi ¢c6 mé hinh d6i xing cta chi sb thi
treong chirng khoan.

Hau hét cac nghién ctru vé bién dong mo
hinh phat hién ra rang GARCH (1,1) 1a m6 hinh
t6t nhét trong viéc nam bat hiéu ung ddi xung
va hiéu tmg don bay. Céac nghién ctru trudc day
cho thdy mé hinh EGARCH-M va TGARCH
cling la nhitng mdé hinh thich hgp. Do do,
nghién clru nay st dung cdc mé hinh GARCH
ca trong anh hudng cin xing va anh huong bét
can xtmg nhim uwéc tinh bién dong cua chi sd
VN-Index.



4 H.T. Tién va nnk. / Tap chi Khoa hoc PHQGHN: Kinh té va Kinh doanh, Tdp 33, S6 3 (2017) 1-11

3. Phwong phap nghién ciru

Nghién ctu st dung cdc md hinh GARCH
thich hgp nham wdc lugng bién dong thi truong
duya trén chi s6 VN-Index. Dau tién, dé dat muc
dich nay, nghién ctru sir dung cic mé hinh bién
dong can xung va bét can xing cho thi truong
Viét Nam. Thu hai, nghién ctru x&c dinh sy hién
dién cua hiéu Gmg don bay trong chudi ty suat
loi nhuan hang ngay cua ct sdc thi truong bang
cach sir dung mo hinh bat d6i ximg. Cudi cung,
nghién ciru tién hanh phan tich sy thich hop va
tAm quan trong ctia cac mo hinh GARCH trong
chudi ty suit loi nhudn cua VN-Index.

3.1. Dir liéu nghién curu

Nghién ctru dya trén cic dir lidu thir cap
duoc thu thap tr thi truong chung khoan Viét
Nam, chi s6 VN-Index dugc st dung dé dai
dién cho thi truong ching khoéan. Gia dong cira
hang ngay ctia chi s6 VN-Index trong giai doan
2005-2016 dugc thu thap va sir dung dé phan
tich, tuong tng véi 2.988 quan sat.

3.2. M6 hinh nghién cuu

Viéc kiém tra tinh dimg cta dir ligu 14 can
thiét va duoc thyc hién bang cac kiém dinh
Augmented Dickey-Fuller (ADF) va kiém dinh
Philips-Perron (PP) [25, 26]. Kiém dinh phuong
sai khong dong nhat cta phan du chudi ty suat
loi nhuan dugc thyc hién bang kiém dinh LM
(LagrangeMultiplier Test) cho ARCH [1].
Klem dinh phuong sai khong dong nhat duoc
tién hanh trén phan du trudc khi ap dung
phuong phap GARCH. Cic mo6 hinh GARCH
dugc ap dung va phan tich bang phan mém
Stata 12.0. Bién dong duogc udce tinh dya trén ty
suét lgi nhuan (7,) theo ngay cua VN-Index. Ty
suét loi nhuan chi s6 VN-Index duoc tinh nhu
sau: 7. =log(P / P_,). Trong do, r,1a logatit ty
nhién ty sudt lgi nhuin hang ngiy cia VN-
Index tai thoi diém t, P 1a gia dong ctra tai thoi

diém t, P_ tuong (mg voi gid dong cira ¢ thoi
diém t-1.

Phan phdi chudi ty suit lgi nhuan hang
ngay cua chi sd thi truong (VN-Index) trong
thoi gian nghién ctru duoc mod ta bang cac dai
lugng théng ké nhu trung binh, d¢ 1éch chuén,
d6 Ieéch, do nhon va Jarque-Bera.

M6 hinh GARCH 1a phuong phap chu yéu
dugc ap dung trong nghién ctru nay. Cu thé,
nhom tac gid st dung cdc mdé hinh GARCH
(1,1) va GARCH-M (1,1) nham do luong dao
dong co diéu kién va s dung cdc md hinh
EGARCH (1,1) va TGARCH (1,1) nham do
luong cac dao dong khong céan xing.

M6 hinh GARCH va GARCH-M

Cac m6 hinh GARCH [2] cho phép phuong
sai co diéu kién phu thudc vao do tré cia chinh
nd, phu hgp vé6i phuong trinh phuong sai co
diéu kién nhu sau:

Phuong trinh trung binh: 7, = u + ¢,

Phuong trinh
o} =w+aEl + o,

phuong sai:

Trong do, >0, ¢, =0, B, =0 va rlaty
suét lgi nhun cua tai san tai thoi diémt, wlaty
suét lgi nhuan binh quéan va £ 1a phan du cua ty
suit loi nhuén.

Do 16n cia cac tham sé @ va f quyét dinh
tac dong ngan han cua dao dong chudi thoi
gian. Néu tong cia hé s hoi quy bang mot, cl
sdc s& co tac dong dén sy bién dong cua VN-
Index trong dai han. 6 1a ct sdc voi phuong
sai c6 diéu kién 1a 1au dai.

Trong md hinh GARCH, phuong sai c6
diéu kién tham gia tryc tiép vao phuong trinh
trung binh, diéu nay dugc biét dén nhu 1a mo
hinh GARCH-M. Ty suét lgi nhudn cua ching
khoan c6 thé phu thudc vao bién dong cua nod
va don gian nhat 1a mo hinh GARCH-M (1,1)
c6 thé viét nhu sau:

Phuong trinh trung binh:
7= u+ Aot +¢,
Phuong trinh phuong sai:

2 2 2
o =w+ag  + 0o
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Trong d6, tham sé A trong phuong
trinh trung binh dwgc goi 1a phan bu cho rui
r0. Mot A duong chi ra rang ty suat lgi nhuan co
lién quan dén sy bién dong gia, nghia 1a xdy ra
trong ty suat loi nhuan trung binh 1a do sy gia
tang phuong sai diéu kién dai dién cta su tdng
thém ri ro.

Mo hinh EGARCH va TGARCH

Han ché cia GARCH 1a phuong sai c6 diéu
kién khong thuc hién phan ung bat can xtng
khi ¢6 ct sbc xdy ra. Do d6, cdc mo6 hinh cho
van dé nay dugc goi 1a mo hinh bat déi xtng
(EGARCH va TGARCH), st dung nham mo ta
cac hién tuong bat can xtimg. Pé nghién ciu
mdi quan hé giita bién dong bét can xtng va ty
suat lgi nhuan, cac mé hinh EGARCH (1,1) va
TGARCH (1,1) dugc st dung vao nghién ctru
nay.

M6 hinh EGARCH dya trén biéu thic
logarit ctia phuong sai c6 diéu kién. Day 1a mo
hinh phu hgp dugc sir dung dé kiém dinh hi¢u
rmg don bay (Nekson, 1991) duoc viét nhu sau:

-1

In(c?”) = w+ B, In(o; 1)+051{'g _\/E}_yh
2 o,

Trong d6, In(07”)1a log ctia phuong sai c6

t-1

diéu kién. Hé sb y dugc biét dén nhu 1a tinh
khong can ximg hay thanh phan don bay. Su
xuat hién cua hi€u ung don bay co thé duogc
kiém dinh boi gia thuyéty < 0. Tac dong l1a ddi
xing néu y=0.

Mot cach khai quat, m6 hinh TGARCH cho
phuong sai c¢6 di€u kién (Zakoian, 1994) dugc
viet nhu sau:

0 _a)+algt 1+7dz 1€1- 1"'/3)1

Trong do, d,_ 1a bién gia, nhan gia tri nhu
sau:

1 if €,<0
dt—l
0_if &2

Trong d6, hé s y thé hién tinh bat ddi
xtmg hogc hiéu tmg don bay. Khi y =0, mod
hinh TGARCH chuyén vé mé hinh GARCH
chuan. Mit khac, khi ¢t soc duong (&, =0)

c6 thé 1a tin tire tt va ct séc 1a am (¢, <0)
c6 thé 14 tin tirc xau, tac dong 1én bién dong nhur
sau: Khi ct soc duong tac dong 1€n bien dong la
a;, nhung khi cu soc am thi tac dong 1én bién
dong 1a ; +y,. Nhu vay, néu tham s6 y co ¥
nghia thong ké va duong, cti soc am c6 tdc dong
manh dén o [2 hon 1a ¢t sdc dwong.

Tuy nhién, cdc m6é hinh GARCH cho ta
thay muc do dao dong cua ty suat sinh 101 cua
thi truong chung khoan Viét Nam qua tung
ngdy, mdc du co6 ton tai bat can xtrng thong tin
(tin xau, tin tot) trén thi truong. Han ché khi
dung cac moé hinh GARCH la khoéng thé bict
trude cac yéu tac dong dén thi truong.

4. Két qua nghién ciru

Thdng ké moé ta ty suat loi nhuan cta chi sb
VN-Index dugc tong hop trong Bang 1. Gia tri
trung binh 14 duong, diéu nay cho thiy rang gia
tang trong khoang thoi gian quan sat. Hé sé do
nhon 16n hon 3, diéu nay ngu y chudi ty suét lgi
nhuin c6 dudi dai va day (fat tailed) va khong
tuan theo quy luat phan phdi chuan. Kiém dinh
Jarque-Bera dugc cho la c6 y nghia thong ké &
mirc 1%, diéu nay c6 nghia 13 gia thuyét phan
ph01 chuén d3 bi bac bo.

Béng 1. Théng ké mo ta clia ty suit
loi nhuén theo ngay

Variable REVN INDEX
Obs 2987

Mean 0,0003525

Std. Dev. 0,0152004

Min -0,0605465
Max 0,0774069
Skewness -0,0923591
Kurtosis 4431687
Jarque-Bera 294,972

Prob. 0,0000

Nguon: Két qua théng ké mé ta cia tac gia.



6 H.T. Tién va nnk. / Tap chi Khoa hoc PHQGHN: Kinh té va Kinh doanh, Tdp 33, S6 3 (2017) 1-11

Kiém dinh tinh dimg ciia chudi, gia dong
clra ctia chi sd VN-Index dé dugc chuyén thanh
chudi log ty sudt lgi nhuan hang ngay. Hinh 1
cho thay bién dong cum cua chudi ty suit loi
nhuan VN-Index trong khodng thoi gian nghién
ctru 2005-2016. Tir Hinh 1 ¢6 thé thay khoang
thoi gian bién dong cao thip c6 xu hudng ndi
tiép nhau, c6 nghia 1a céc bién dong cum
(volatility clustering) va céc ty suat lgi nhuan
dao dong xung quanh gia tri trung binh khong
d6i nhung phuong sai thay dbi theo thoi gian.

Béng 2 cho két qua kiém tra tinh dimg bang
viéc st dung kiém dinh ADF, PP va kiém dinh
phuong sai khong dong nhat st dung ARCH-
LM. Gia tri p-value cuia ADF va PP nhé hon
0,05. Bén canh d6, két qua cua hai kiém dinh
ADF va PP di bac bo gia thuyét & murc 1% véi
gia trj t6i han (critical value) -3,43, két qua nay
6 thé két luan chudi dir liéu thoi gian tham gia
vao nghién ctru nay 1a c6 tinh dimng. Kiém dinh
hiéu img ARCH (ARCH-LM test) c6 y nghia
thong ké cao nén duogc ap dung nhim thé hién
hi¢u ing ARCH cua phan du chudi ty suét lgi
nhuan. Vi p-value < 0,05, gia thuyét H, la
khong c6 hi¢u iing ARCH bi bac bo & muc y
nghia 1%. Diéu nay c6 nghia 1a hiéu ung
ARCH c¢6 trog phan du ctia md hinh chudi thoi
gian va két qua nay khuyén nghi ring cac mo
hinh GARCH dugc dung udc tinh 1a phu hop.

Sau khi bién dong cum di dugc xac dinh
v6i chudi dit liéu va chudi thoi gian co tinh
ding st dung kiém dinh ADF va PP, kiém dinh
hiéu tmg phuong sai khong dong nhét sir dung
ARCH-LM. Nghién ctru nay tap trung xac dinh
mé hinh GARCH t6t nhat cho chudi dit liéu
thoi gian. Vi vy, m6 hinh GARCH duoc st
dung dé do luong bién dong cia chudi ty sudt
lgi nhuan trén thi truong ching khodn Viét
Nam.

Két qua wdc tinh mé hinh GARCH (1,1) va
GARCH-M (1,1) dugc trinh bay & Bang 3, cac
tham s6 md hinh GARCH c6 y nghia thong ké.
Trong d6, cac hé s6 hdi quy nhu @, & va f8
¢6 y nghia théng ké ¢ mirc 1%. Trong phuong
trinh phuong sai c6 diéu kién, két qua udc tinh
hé s6 [ 16n hon nhiéu so véi hé sb6 « , diéu

nay mot lan nita cho thay ct soc khi xdy ra c6
anh huong lau dai dén sy bién dong cua VN-
Index, tic 1a 14,5% mirc do bién dong cua thay
d6i chi s6 ching khoan ¢ thoi diém t+1 bat ky
dugc giai thich boi sy thay dbi chi sd chung
khoan ¢ thoi diém t. Két qua nay con cho thay
bién dong ctia VN-Index chiu tic dong cua
nhitng bién dong trong qua khir nhidéu hon la
nhitng bién dong trong tuong lai. P 16n cia
tham s & va [ quyét dinh d¢ dao dong trong
chudi dir lidu. Tong cia hé sO nay 1a 1,0014,
diéu nay cho thay rang cu sbc s& van ton tai dén
nhiéu ky trong twong lai. Vi tham sd lgi nhuan
va rui ro c6 quan hé duong va c6 y nghia & mirc
1%, cho thay c6 mbi quan hé thuan chiéu giira
rui ro va lgi nhuén.
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Hinh 1. Bién dong cum cua ty sut loi nhuan hang
ngay cua VN-Index
Nguon: Kt qua phan tich so li¢u cua tac gia.
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Bang 2. Két qua kiém dinh tinh dimng va higu tmg

ARCH cuia phan du
Value ADF PP
t-statistics -43,169 -43,723
P-value 0,0000 0,0000
Critical Value
1% -3,43 -3,43
5% -2,86 -2,86
10% -2,57 -2,57
ARCH-LM test
statistics 231,353
P-value 0,0000

Nguon: Két qua phan tich s6 lidu cta tac gia.

M6 hinh GARCH-M (1,1) dugc udc tinh
boi phuong trinh trung binh cia ty suat lgi
nhuan phu thudc vao phuong trinh phuong sai
c¢6 diéu kién. Hang s6 ciia phuong trinh trung
binh ¢6 y nghia 6 mirc 1%, cho biét co ty suat
loi nhuan bat thudng trong thi truong. Tir Bang
3, ¢6 thé suy ludn rang hé sb ciia phuong sai co
diéu kién (A) trong phuong trinh trung binh
cho gia tri duong, tuy nhién no khong co y
nghia thong ké. Diéu nay ngu y rang khong co
bang chiing tac dong cua bién dong dén ty suat
lgi nhuén ky vong, tirc 1a khong c6 sy danh ddi
gitta lgi nhudn va rdi ro qua thoi gian. Trong
phuong trinh phuong sai cia GARCH-M (1,1),
cac tham sd nhu @, & va ffc6 y nghia thong
ké & mirc 1%. Tong cia @ va f 1a 1, 0012,
diéu nay c6 thé dan dén suy luan rang ci sdc
ton tai trong thoi gian téi.

Béng 3. Két qua wdc tinh ctia md hinh GARCH (1,1)
va GARCH-M (1,1)

Coefficients GARCH (1,1) | GARCH-M (1,1)
Mean
MU (constant) -0,425%%x 0,425
[-23,09] [-23,09]
Risk
premium A 0,805
[0.96]

Variance
(U (constant) | 0,00000368*** | 0,00000371%**
[6,61] [6,60]

O (ARCH

effect) 0,145%%* 0,145%%*
[16,44] [16,32]

/3 (GARCH

effect) 0,857*** 0,856%***
[117,82] [117,25]

a+ /7) 1,0014237 1,0012601

Log

likelihood 8287,451 8287,823

N 2986 2986

Akaike Info.

criterion

(AIC) -16564,9 -16563,6

Schwarz

Info.

criterion

(SIC) -16534,9 -16527,6

t statistics in brackets

*p<0,05; ** p<0,01; ¥** p<0,001

Ngudn: Két qua phén tich sb liéu cua tac gia

Tiép theo 1a két qua cia md hinh EGARCH
(1 1) va TGARCH (1 1) nham kiém tra tinh bat
d6i xting cia chudi dir liéu. Tham sd y cho

thidy hi¢u tmg bat ddi xtmg & hai mo hinh
EGARCH (1,1) va TGARCH (1,1). Bang 4 cho
thiy hé s6 ARCH(« ) va GARCH( ) 16n hon
1, chimg to phuong sai co diéu kién 1a dé& dao
dong; cac hé sd déu co ¥ nghia thong ké & muc
1%. y 1a hé sb don bay c6 gia tri am va co y
nghia thong ké & mtrc 1%, diéu nay cho thiy sy
ton tai cua hiéu ung don bay trong ty suat lgi
nhuan trong thoi gian nghién ctru. Phan tich nay
cho thidy c6 twong quan am giita ty suit loi
nhuidn qué kha va ty suit loi nhuan tuong lai.
Nghia 13, m6 hinh EGARCH (1,1) cho thiy c6
hiéu ing don bay trén chudi VN-Index.

Bang 4 con thé hién két qua kiém dinh cua
mo hinh TGARCH (1,1). Hé s6 hiéu ung don
bay (y) 1a 4m va co y nghia théng ké & muc

1%, diéu nay ngu ¥ rang ci sé¢ dwong hay tin
t6t c6 hidu tng tot hon trén phuong trinh
phuong sai so v6i ct séc 4m hay tin xau. No6i
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cach khac, day khong phai la nhiing gi ching ta
mong doi dé tim ra 10i giai thich c6 hiéu ung
don bay néu ching ta mo hinh hoa bién dong ty
sut loi nhuan chimg khoan. Nhur vay, mo hinh
TGARCH (1,1) khong phu hop dé do luong
bién dong & thi truong chimg khoan Viét Nam.

Béng 4. Két qua wdc tinh mé hinh EARCH (1,1) va

TARCH (1,1)

Coefficients EGARCH (1,1) TGARCH (1,1)

Mean

M (constant) | g goqmex 20,4274
[-23,99] [-23,26]

Variance

(U (constant) | -0,237%** 0,00000400%**
[-7.98] [6.62]

O (ARCH

effect) 0,297*** 0,185%**
[20,61] [9,43]

/3 (GARCH

effect) 0,970%*** 0,852%**
[273,12] [104,13]

Y (leverage

effect) -0,0458*** -0,0702**
[-3,35] [-2,87]

a+ [7) 1,2669957 1,0371481

Log likelihood | 8301,552 8290,645

N 2986 2986

Akaike Info.

criterion (AIC) | -16591,1 -16569,3

Schwarz Info.

criterion (SIC) | -16555,1 -16533,3

t statistics in brackets

*p<0,05; ** p<0,01; ¥** p<0,001

Nguon: Két qua phan tich s6 lidu cta tac gia.

5. Thio luin két qua nghién ctru

Trong mé hinh GARCH,(1,1), téng cua hé
s6 (a0 + f3) 1a 1,0014, diéu nay ngu ¥ rang bién

dong ciia VN-Index mang tinh dai dang va lau
dai. Trong khi d6, véi mé hinh GARCH-M

(1,1), hé s6 cua phuong sai co diéu kién hay
phan bu rui ro (A) trong phuong trinh trung
binh 1a dwong, tuy nhién khong c¢6 y nghia
thong ké, diéu ndy ngu y rui ro thi truong cao
hon c6 duogc tu phuong trinh phuong sai co
diéu kién s& khong nhat thiét din dén ty suat loi
nhuan cao hon, hay ndi cach khac 1a khong co
su danh doi giita loi nhuan va rii ro.

Hiéu (rng bat di xtmg duge mé ta boi tham
s6 (y) trong md hinh EGARCH la am va c6 y
nghia théng ké & mirc 0,1% cho thay c6 higu
g don bay, diéu nay ham y rang cu sdc duong
chi anh hudng lén phu’ong sai co diéu kién khi
dugc so sanh voi cu s6c am. Dleu nay cho thiy,
cac ¢t soc ting hay giam chi s6 ching khoan
dot ngot co anh huong dén mic do bién dong
ctia chi sb chimg khoan & thoi diém t+1, tuy
nhién, anh hudng nay la nhé, chi 4,58%. Trong
khi d6, hiéu tng bt can xtimg dugc m ta boi
hé s6 cua hiéu ung don bay (y) cia mo hinh
TGARCH (1,1) 12 am va c6 y nghia thong ké &
mirc 1%, diéu nay cho thay khong c6 hiéu tng
don bay trong thoi gian thyc hién nghién ciru.

M6 hinh lga chon (can xung va bat can
xung) néu dya trén tiéu chi gia tri AIC va SIC
thi s€ chon gid tri nho nhat, néu dua trén gia tri
hop 1y cuc dai thi s& chon gia tri 16n nhat. Nhu
vay, gitta mo hinh GARCH va GARCH-M, thi
GARCH 1a m hinh t6t nhat. Trong khi d6, d6i
v6i mé hinh EGARCH va TGARCH, thi
EGARCH la mo hinh t6t nhat.

Theo danh gia thi truong chirng khoan Viét
Nam con nhiéu kh6 khin, nhung nhiing két qua
dat duoc la tich cyc, tré thanh thi trudng ching
khoan dung trong 5 nudc c6 muc ting trudng
16n. Theo d6 chi s6 VN-Index ting 15% trong
nam 2016, von hoéa thi truong dat 1.923 nghin
ty dong, chiém 46% GDP, ting 40%; thanh
khoan cai thién manh, quy mé giao dich binh
quan dat 6.888 ty dong/phién, ting 39% cudi
nam 2015. Chudi ty suat sinh 1i theo ngay ciia
VN-Index c6 bién dong manh, cho thiy tinh
chat danh d6i gitra loi nhuan va rii ro. Nghia la
loi nhuan tang thi dong nghia véi rii ro ciing
tang theo. Ap dung mé hinh GARCH(1,1) cho
thdy ty suit sinh 10i trong qua khir cé vai tro
quyét dinh loi sudt hién tai. Bién dong cua
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Vn-Index s& ton tai lau dai. Bién dong trong
quéa khir s& anh huong dén bién dong trong hién
tai. Quy mo thi trudong chiing khodn ngay cang
dugc mé rong, trong nam 2016 c6 695 cb phiéu
va ching chi quy niém yét trén hai san, 377 cb
phleu dang ky giao dich trén bang gia truc
tuyén (UPCOM), nang tong gia tri niém yét trén
toan thi trudng 1én 712 nghin ty ddng, ting 22%
so v&i cung ky nam trudc. Nhu vay, khi quy mo
thi truong ting c6 nghia 1a ¢6 nhiéu cong ty nganh
nghé khic nhau tham gia vao thi s& chiu anh
hudng cia cac théng tin dén tir cac cic cong ty
khéc nhau nhiéu hon. Céc thong tin d6 c6 thé tin
tt hodc xau, tac dong Ién thi truong. Mo hinh
EGARCH(1,1) cho thay bién dong dot ngdt cua ty
suat sinh 10i trong qua khtr anh huong dén hién
tai. Co nghia la anh hudng cac cli soc c¢6 anh
hudng dén phuong sai ¢6 diéu kién.

6. Két luan

Nghién ctru nay st dung moé hinh can xtng
va bat can xing GARCH d¢é do luong dao dong
ctia chudi ty suét lgi nhudn cua VN-Index. Dit
liéu la giad dong ctra hang ngay cua VN-Index
trong giai doan 2005-2016, dugc su dung cho
cac md hinh GARCH khéc nhau. Théng ké mo
ta cho thdy c6 bién dong cum va hiéu tmg don
bay trong khoang thoi gian nghién ctru. Céc
kiém dinh vé tinh dimg, bién dong cum va hi¢u
tmg ARCH di dugc kiém tra nhim dam bao
diéu kién ap dung cho cac mé hinh GARCH.
Két qua nghién ciru cho thay, ddu cia hai mo
hinh EGARCH va TGARCH (am va c6 y nghia
thong ké) phu hop nhu ky vong. Cudi cung,
nghién ciru xac dinh mé hinh t6t nhét trong cac
mo6 hinh GARCH, cac ti€u chi AIC va SIC
dugc sir dung dé chon mé hinh GARCH (1,1) 1a
mo hinh hiéu ung dbi xung tét nhat (AIC va
SIC nho nhit). Trong khi d6, mo hinh
EGARCH (1,1) dugc danh gia la mo hinh tot
nhit trong viéc mo ta hiéu tng bat d6i ximg dua
trén tiéu chi gia tri AIC, SIC va gia tri hop ly
cuc dai. Ngoai ra, két qua nghién ctru pht hop
v6i két qua cia cac nghién ciru trude day [18a,
27] va ddc biét hon 1a cac nghién ctru khic nhau

trong cach lya chon moé hinh thich hop.
Karmakar (2005) da str dung m6 hinh GARCH
dé du bao sy thay doi theo thoi gian cua ty suat
loi tirc hang ngay trén thi truong chirng khoan
An Do [18b]. Cach tiép can bang mo hinh
GARCH da dugc su dung dé diéu tra su bién
dong cua ty suit loi tirc ching khoan c6 thay
d6i theo thoi gian hay khong va liéu né c6 thé
du bao dugc hay khong. Sau do, cdc mo6 hinh
EGARCH di duogc 4p dung dé diéu tra lidu co
su bién dong bat ddi xing hay khong. Nghién
ctru tim thiy bang ching vé sy bién dong theo
thoi gian, cho théy su bién dong cum, tinh dai
dang va c6 thé dy doan trudc. Nghién ciru cling
tim thdy sy bién dong bat ddi ximg trong thoi
gian thi truong suy giam. Cac nghién ctru trude
cho chung ta thay rang sy bién dong dai dang
ctia loi nhuan c6 phiéu ¢6 anh hudng 16n dén sy
bién dong trong twong lai cua thi truong dudi
anh huong cua cac cu sbc, trong khi sy bién
dong bt ddi xtng lam tang rii ro thi truong, vi
thé lam tang tinh hip dan cua thi truong ching
khoén Kenyan. Mandimika va Chinzara (2012)
da nghién ctru phan tich ban chat va hanh vi cua
su bién dong, mbi quan hé rai ro va xu huéng
bién dong dai han trén thi truong chimg khoan
Nam Phi, sir dung dit liéu hang ngay cho giai
doan 1995-2009 [27]. Ba m6é hinh GARCH
khac nhau theo thoi gian da dugc sir dung 1a ddi
xing va bat ddi xtung. Sy bién dong thuong
tang theo thoi gian va xu huéng cia né bi pha
vo trong thoi ky khung hoang tai chinh va
nhitng ct sdc 16n trén toan cau. Tuy nhién, két
qud nghién ctru da trinh bay & trén khong phu
hop véi két qua nghién ciu cua Karmakar
(2007) [18a], trong d6 phan bu rii ro c6 ¥ nghia
thong ké.
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Modelling Stock Market Volatility: Evidence from Vietnam

Ho Thuy Tien, Ho Thu Hoai, Ngo Van Toan

Faculty of Finance and Banking, University of Finance-Marketing, Ho Chi Minh, Vietnam

Abtract: This study empirically investigates the volatility pattern of Vietnam stock market based
on time series data which consists of daily closing prices of VN-Index during the period 2005-2016.
The analysis has been done using both symmetric and asymmetric Generalized Autoregressive
Conditional Heteroscedastic (GARCH) models. Based on Akaike Information Criterion (AIC) and
Schwarz Information Criterion (SIC) criteria, the study proves that GARCH (1,1) and EGARCH (1,1)
are the most appropriate model to measure the symmetric and asymmetric volatility of VN-Index
respectively. The study also provides evidence of the existence of asymmetric effects (leverage) via
the parameters of the EGARCH (1,1) model that show that negative shocks have significant effects on
conditional variance (fluctuation). Meanwhile, in the TGARCH (1,1) model, the findingss are not as
expected. This study also provides investors with a tool to forecast the rate of return of the stock
market. At the same time, the findings will help investors determine the profitability and volatility of
the market so that they can make the right decisions on holding the securities.

Keywords: Asymmetric volatility, conditional volatility, GARCH models, leverage effect.



