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ABSTRACT

In this paper, we analyze properties of the VN-Index's daily closing price data series from January 3, 2001
to March 13, 2020 by using the estimation method of time series model. The analysis and testing results show
that shocks cause a persistent effect, leading to stationariness and long-term memory of this time series; and the
ARFIMA (1,0.2,4)-FIGARCH (1,0.16,1) model was chosen to predict returns of above data series.
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TOM TAT

Trong bai bdo nay, chung toi phan tich tinh chat cua chudi dir liéu gia dong cira theo ngay cta chi sb
VN-Index tir 3/1/2001 dén 13/3/2020 bang phuong phap mé hinh chudi thoi gian. Két qua phan tich va kiém dinh
cho thay céc cti séc gay ra hiéu ing dai dang, ddn dén chudi dir liéu nay khong dimg va c6 tri nhé lau; va mo hinh
ARFIMA(1,0.2,4)-FIGARCH(1,0.16,1) dugc lya chon dé dy bao chudi ty suat lgi nhuan ctia chudi dit lidu trén.

Twr khéa: ARFIMA-FIGARCH, tri nho lau, gia dong cira, duw bao.

1. GIOI THIEU

Bai bao cua Tim Bollerslev va Hans Ole
Mikkelsen xuit ban nim 1996 vé mé hinh
FIGARCH da dit nén tang cho nhirng mé hinh
c6 tri nhé 1au, va dugce ap dung mot cach co
hiéu qua trong viéc kiém dinh va du bao cac
quéa trinh kinh té va tai chinh.! Trong nhiing
nim qua, cic nha nghién ctru di tiép tuc thir
nghiém dbi v6i cac md hinh chudi thoi gian
khac nhau dé mé hinh héa dir liéu cua thé giGi
thuc. Gan day, co nhiéu nghién ctu duoc thuc
hién nham khai thac nhitng Gng dung cia mé
hinh lai ARFIMA-FIGARCH. Michel Beine,
Sébastien Laurent va Christelle Lecourt da udc
lugng cac mo hinh FIGARCH cho bon ty gia
dua trén déng ddéla My (DEM, FREF, YEN va
GBP) va cudi cling nhéan thiy ring DEM, FREF,
YEN thoa man mé hinh ARFIMA-FIGARCH,
ngoai trirt GBP.2 Nam 2002, Richard T. Baillie va
cong su di kiém ching tinh tri nhé l1au cia cac
ct sbc tai chinh.> Nam 2003, cac cong trinh*S
xem xét tinh hi€u qua cua thi truong ching

‘Tac gid lién hé chinh.
Email: caotanbinh@gnu.edu.vn

khoan Nhat Ban d6i voi ma c6 phiéu Nikkei
225 va ty gia hbi doai cling dua trén dong dola
My bdi m6 hinh ARFIMA-FIGARCH. Nam
2004, Wilfredo Palma va Mauricio Zevallos da
phan tich cdu triic ty trong quan cua chudi thoi
gian bac hai;® Jurgen A. Doornik and Marius
Ooms di sir dung md hinh ARFIMA suy dién
va dy bao lam phat ciia My va Anh.” Vin dé lam
phat thudc cac nudc khu vuce chau Au tiép tuc
duogc nghién ctru vao nam 2005, va tinh tri nhé
lau lai xuét hién trong md hinh ctia Christian
Conrad va Menelaos Karanasos.® Nam 2007,
nhiéu cong trinh khao sat vé tinh khong ding
va tri nhé 1au cua chudi thoi gian va dp dung
phén tich cho mot s6 ma cd phiéu qubc té nhu
SP 500 (M¥), Nikkei (Nhat Ban), PSI 20 (B
bao Nha), CAC 40 (Phap), DAX 30 (Puc),
FTSE 100 (Anh), IBEX 35 (Tay Ban Nha) va
MIB 30 (Y).*!* Nam 2009, cong trinh cia P.
Bagavathi Sivakumar va Dr. V. P. Mohandas
st dung mdé hinh ARFIMA-FIGARCH dé du
doan loi tirc ¢6 phiéu cua thi truong cd phiéu
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An D§'!. Trong khoang gan mot thap nién tro
lai ddy, hang loat cac cong trinh duoc cong bd
trén cac tap chi uy tin, tiép tuc sir dung mé hinh
lai ARFIMA-FIGARCH dé phan tich va du
doan cac qua trinh chudi thoi gian trong kinh té
va tai chinh. 2222327

O Viét Nam, trong nhitng nim gin day,
mot s0 tac gia da sir dung mo hinh ARIMA hodc
mo hinh GARCH trong cdc cong trinh nghién
ctru ctia minh: Téac gia Vo Xuan Vinh va cong
sy voi cong trinh "Volatility in stock return
series of Vietnam stock market","” bai bao
nghién curu cac dac diém cua su bién dong loi
nhuan ctia VNIndex qua viéc st dung mo hinh
GARCH va nghién ctru sy hién dién cua cac
diém giy ciu trac trong phuong sai cua chudi
loi nhuan d6 thong qua viéc st dung thudt toan
ICSS (iterated cumulative sums of squares). St
dung dir li€u trong mot khoang thoi gian dai,
mod hinh GARCH va GARCH-M té ra hi¢u qua
trong viéc mo ta cac dac diém cua lgi nhuin
ching khoan hang ngay. Két qua nghién ciru
¢6 ¥ nghia quan trong ddi v6i cac nha dau tu
trong viéc ra cac quyét dinh lién quan dén
viéc dinh gia ¢6 phiéu, quan 1y danh muc dau
tu, phong ngtra rai ro va du bao. Ngoai ra, no
cling c6 ich cho cac nha lam chinh sach trong
viéc thuc hién va ban hanh cac chinh sach tai
chinh; tac gia Ngo Van Toan va cdng su voi
cong trinh "Dy bao gia vang Viét Nam st dung
mo hinh GARCH",? bai bao da sir dung cac mo
hinh ARIMA va mé hinh GARCH két hop véi
tiéu chuan AIC dé tim ra mé hinh phu hop, va
nghién ctru két luan ring GARCH(1,2) 1a mo
hinh thich hop hon dé dy bao; tic gia Nguyén
Ngoc Thach va cong sy voi cong trinh "M6 hinh
GARCH trong du bao su bién dong cia gia dau
thé gi¢i",* nghién ctru ndy du bao sy bién dong
cua gia dau thé gidi. Véi dit liéu chudi gia dau
tho WTI, nhom tac gia thyc hién udc lugng cac
dang m6 hinh GARCH (1,1), EGARCH (1,1),
GJR — GARCH (1,1) theo bén quy luat phan
phéi khac nhau. Két qua nghién ctru cho thay,
md hinh EGARCH (1,1) theo quy luat phan

phéi Student-t cho két qua dy bao tét nhat.
Ngoai ra, két qua nghién ctru ciing chi ra, murc
d6 bién dong cua gia dau tho trong tuong lai
c6 thé duge du bao béng muc do bién dong gia
ctia nguyén liéu nay trong qua khi dong thoi
cac cu sbc ting giam gia trén thi truong dau tho
c¢6 anh huong tuong dbi nhoé dén bién dong cua
gia dau tho; tac gia Bui Hitu Phudc va cong sy
véi cong trinh "Asset Price Volatility of Listed
Companies in the Vietnam Stock Market",*
nghién ctru do d6 bién dong gia cd phiéu cua
mot s6 cong ty trén thi truong ching khoan Viét
Nam. Cac tac gia da sir dung cac mo hinh AR,
MA va ARMA két hop véi ARCH va GARCH
dé udc lugng gia tri rui ro (VaR) va cac két qua
udc lugng thu duge c6 do chinh xac mot cach
tuong doi.

Ngoai 101 gidi thiéu, bai bio gdm céic
ndi dung sau day: Phan 2 trinh bay mot sé mo
hinh chudi thoi gian, trong d6 nhan manh cac mo
hinh ARIMA-GARCH va ARFIMA-FIGARCH.
Phan 3 4p dung hai mé hinh nay cho dit liéu hang
ngdy vé gid dong ctra VN-Index va binh luan vé
két qua. Cubi cung, dua ra mot sb két luan va
nhan xét & phén 4.

2. CAC MO HINH CHUOI THOI GIAN
2.1. M6 hinh ARIMA-GARCH

Khi mé hinh hoa tinh bién dong ctiia mot quéa
trinh ngau nhién theo thoi gian, goi 1a chudi
thoi gian, cac md hinh tu hdi quy AR va md
hinh trung binh trugt MA thuong dugc su dung.
Viéc két hop hai mé hinh trén va hé s tich hop
d s& tao thanh mo hinh ARIMA néu bac tich
hop d 1a s6 nguyén. M6 hinh ARIMA duoc Box
va Jenkins d& xuét vao nam 1970.

Gia st & la nhiéu tréng Gaussian
v6i phuong sai 1. Khi d6 a4, 1a mét q}llai trinh
ARCH(q) néu a, =o,¢,, v6i o> = o+ aal, .
Qué trinh ARCH(q) 1a khong tuong quan, co ky
vong va phuong sai khong diéu kién khong ddi
nhung phuong sai c6 diéu kién thay d6i. Mot
han ché cua ciac mé hinh ARCH(q) 12 qua trinh
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d6 1€ch chuan co dicu kién c6 dao dong tan so
cao voi bién dong cao mdt cach dot ngot.

Mo hinh phuong sai ¢6 diéu kién thay doi
tu hdi quy tong quat GARCH duoc gidi thiéu
boi Engle va Bollerslev vao nam 1980. Mo
hinh GARCH(p,q) ¢6 dang a, = g,¢,, trong do

P q
2 Z 2 z 2
O-t =0+ aiar—[ + ﬁ[o-z—[ .
i=1 i=1

Cac gia tri qua khir cia qua trinh g, dugc
dua trd lai vao gia tri hién tai, sai s6 chuén
c¢6 didu kién nay co6 thé tiép tuc dai ding hon
qua trinh ARCH cuia nhitng bién dong cao hay
thip. Qua trinh @, 1a khong twong quan véi
ky vong va phuong sai ding va a; c6 ham tu
tuong quan ACF gidng nhu qua trinh ARMA.
Céc md hinh GARCH 1a tong quét ctia cac mo
hinh ARCH, cho phép md ta mét cach rong rai
céc bién dong dai ding hon. Cho a, 1a qua trinh
GARCH(p,q,,) va xem a, nhu nhiéu trong mé
hinhARIMA(p, d,q, ). Ta s€ goi m6 hinh nhu thé
12 m6 hinh ARIMA(p,.d,q,)-GARCH(p,q,)-

2.2. M6 hinh ARFIMA-FIGARCH

M6 hinh ARIMA dugc st dung dé phén tich
va du bao ddi voi cac chudi thoi gian dimg co
béc tich hop nguyén. Néu mé hinh ARIMA c¢6
bac tich hgp khong nguyén, ta dugc md hinh
binh quén trugt tich hop phan tht ARFIMA,
con dugc goi 1a mo hinh tri nhé lau. M6 hinh
ARFIMA(p.d,q) 14n dau tién duoc phat trién boi
Hosking, Granger va Joyeux vao nam 1980, co
dang ®(B)(1-B)' X, =O(B)s, véi ®(B)va O(B)
la da thic cla toan tir dich chuyén B bac p va
q tuong Gmg, & 1a nhidu tring. Néu tham sb sai
phan phan thir 4 € [0,0.5), chudi X ding hiép
phuong sai nhung hé sb tu twong quan giam vé
0 rat cham. Néu d € [0.5,1), chudi X khong dirng
nhung van dao chiéu vé gia trj trung binh, cho
rang bat ky ct sdc nao anh huong dén qua trinh
cudi cung s& bién mat trong thoi gian dai. Néu
d > 1 chudi khong dimg va khong dao chidu vé
gia tri trung binh v&i anh hudng cua nhitng ct
soc kéo dai mai mai.

M6 hinh FIGARCH duoc Baillie va
cong sy gidi thi€u vao nam 1996, cd dang

p(BY(1-B)" &} =w+[1-B(B)]v,, trong d6 tham )
sai phan phan tha d € [0, 1]. Cic m6 hinh
GARCH va IGARCH la truong dac biét ciia mo
hinh FIGARCH khi d = 0 va d = 1 twong ung.
Néu d € (0, 1), mb hinh FIGARCH duoc goi 1a
¢6 tri nhé 1au, hé s6 tu trong quan giam rat cham
vé 0 dudi tac dong ciia cac cu soc.

Chudi dir lidu thoi gian X, t=1,2.3
dugc goi la tudn theo mdé hinh ARFIMA
v6i hiéu ung FIGARCH, ky hi¢u
X, ~ ARFIMA(p,d,q)— FIGARCH(p,.d,,q,) , néu

{1—i¢,3"](1—3)"){,=[1+ia3"je, va
@(B)(1-B)" &’ = w+[1- B(B),

trong do ¢, :N(O,o-,z), v,=¢g -0 ,BX =X,
d(d-1)
2!
Cac nha kinh té lugng, dién hinh I3
Baillie, Bollerslev va Mikkelsen, d3 kiém

chung va nhan thay rang phan 16n cac hién

va (1-B) =1-dB+ B.

tugng trong kinh té va tai chinh véi tan sb cao
thuong thoa man cdc moé hinh ARFIMA voéi
hiéu img FIGARCH.

3. KET QUA THU'C NGHIEM

3.1. Phan tich va du bao bang mé hinh
ARIMA-GARCH

Xét chudi dir lidu gia dong cira theo ngay cua
chi sé chimg khoan Viét Nam VN-Index tir
ngay 3/1/2001 dén ngay 13/3/2020. Hinh bén
dudi moé ta bién dong cua gia dong cira Close.

i

o4 cs c: 10 12 14 g g

Hinh 1. D6 thi gia dong cira
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Két qua Bang 1 cho thay chudi Close
khong dung.

Bang 1. Kiém tra tinh ding ctia chudi Close

Null Hypothesis: CLOSE has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=20)

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic ~ -1.571952  0.4969
Test critical values: 1% level  -3.431572

5% level  -2.861965

10% level  -2.567039

*MacKinnon (1996) one-sided p-values.

Hinh 2 mé ti qua trinh bién dong cta
chudi Logclose bang cach lay logarit cuia chudi
Close, va nhan thdy chudi nay ciing c6 tinh chét
twong tw nhu chudi Close.

"
-

"
o

"
o
-y

L L L L n L L L R M Ll M e AR LR AR LR Lial i aa s

= =3 =5 (=3 10 12 14 16 18

Hinh 2. D thi chudi dit lidu logarit gid dong cira Close

Pé nghién ciru chudi dir liéu gia dong
ctra, ta thuong xét chudi logarit cua ty suét loi
nhuén, ky hiéu Logreturnclose, bang cach lay
sai phan bac 1 cua chudi Logclose nhu Hinh 3
bén dudi.

LOGRETURNCLOSE

Hinh 3. D6 thi chudi dir liéu sai phan bac 1 cua
Logclose

Kiém dinh nghiém don vi cua Dickey-
Fuller & Bang 2 chi ra tinh ding cta chudi
Logreturnclose.

Bang 2. Kiém tra tinh dirng cta chudi Logreturnclose

Null Hypothesis: LOGRETURNCLOSE has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic — based on SIC, maxlag=20)

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic  -25.32669 0.0000
Test critical values: 1% level  -3.431572

5% level  -2.861965

10% level -2.567039

*MacKinnon (1996) one-sided p-values.

Bay gio, ta tim bac cho md hinh
ARIMA (p,d,q) dbi v6i chudi dimg Logreturnclose
bang cich md ta ham ty twong quan ACF va
ham tuwong quan riéng phan PACF cua chudi
nay.

Sample: 1/03/2001 3/13/2020
Included observations: 4659

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

= = 0265 0.265 32646 0000
0.045 -0.027 33588 0.000
0016 0012 33713 0.000
0080 0.079 36706 0.000

4
2
3
4
5 0091 0054 406.09 0.000
5
7
8

—m=)

0.070 0034 42924 0.000
0.038 0011 43583 0.000
0.020 0.003 437.78 0.000
i 9 0010 -0.006 43823 0.000
10 0031 0021 44272 0.000
11 0039 0019 44983 0.000
i 12 0011 -0.011 450.39 0.000
13 0030 0029 45452 0.000
14 0053 0038 467.65 0.000
15 0.049 0020 47868 0.000
0.030 0.009 483.01 0.000
17 0023 0009 48553 0.000
i 18 0019 0002 48726 0.000
19 0028 0012 49081 0.000
20 0034 0.015 49622 0.000

-
=

Hinh 4. Tinh chit ciia ham tu twong quan va tuong

quan riéng phan

Nhin vao Hinh 4, cac truong hop co
thé xay ra cho mo hinh ARIMA(p,0,q) hay
ARMA(p,q) cua chudi Logreturnclose duoc
mo ta bang bang udc luong bén dudi véi mirc
y nghia 5%.

Journal of Science - Quy Nhon University, 2020, 14(2), 59-69 | 63



KHOA HOC

TRUONG DAI HOC QUY NHON

Bang 3. Udc lugng cac hé s6 ctia cac mo hinh ARIMA

ARIMA (1,0,1) (1,04) (1,0,5) (1,0,6) (4,0,1) (4,04) (4,0,5 (4,0,6) (5.0,1) (504) (5.0,5) (50.,6)
¢, 0.17% 090% 090% 093* 093* 04 191* 136 1.13* 1.53* 241* 1.19
9, - - - - -021*% 032 -1.34* 027 -026% -0.61 -2.58% 0.04
9, - - - - 001 -0.13 03 048 002 -026 150* -0.67
9, - - - - 007 022 01 035 008 042 -0.57% 032
9 - - - - - - - - -0.03* -0.12% 0.20% 0.069
0,  0.10% -0.64% -0.64* -0.67% -0.66* -0.14 -1.65% -1.09 -0.87% -127% -2.15% -0.92
0, -0.19% -020% -021* -  -038 0.87* -0.05 - 025 1.99% -0.32
0, -0.04%* -0.04* -0.04* - 002 -003 049 - 035 -092* 0.61
0, 0.06* 0.06* 007 -  -0.14 -005 -014 -  -026 035*% -0.08
6, - 0002 002 - - -0.09% -0.08*% - - -0.19% -0.12
0, - - 0.03% - - - - - - - -0.06
R>  0.0701 0.0793 0.0791 0.0797 0.0796 0.0794 0.0805 0.0802 0.0798 0.0803 0.0806 0.0824
AIC 564 -5.66 -5.66 -5.66 -566 -566 -5.66 -566 -5.66 -5.66 -5.66 -5.66
SIC  -5.64 -5.65 -5.65 -5.65 -565 -564 -564 -564 -565 -564 -564 -564

Can ctr vao cot Prob., hé sb Adjusted
R-squared, tiéu chuan AIC va SIC, mé hinh
ARIMA(1,0,4), ARIMA(5,0,5) 1a phu hgp cho
chudi dit liéu Logreturnclose. Tiép theo, ta
kiém tra hiéu tng ARCH va GARCH cho phan
du trong mé hinh ARIMA(1,0,4).

Sample: 1/03/2001 3M13/2020
Included observations: 4659

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob

— 0.411
0.403
0.387
0.362
0.348
0375
0318

8 0282

9 0.340
10 0317
11 0322
12 0298
13 0291
14 0280
] 15 0312
| 16 0.245
| 17 0270
] 18 0279
| 19 0265
| 20 0263

0.411
0282
0199
0133
0102
0137
0.037
-0.0032
0108
0.061
0.064
0.019
0.025
0.021
0.063
-0.040
0.027
0.044
0.021
0.015

7a7.22
15461
22439
28546
34203
40757
45469
4918 4
5459.0
59278
G411.1
8254
72214
75867
20426
83243
8666.2
90304
9358.0
9681.3

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

TEET]
e =PI & L B SR S L

s S T T

e

Hinh 5. Tinh chit ham ty twong quan va tuong quan
riéng phan cia phan du

Dua vao Hinh 5, nhan théy mo hinh
ARIMA(1,0,4) c6 hiéu tmg ARCH tbi da bac 6.
Khi chay mo6 hinh ARIMA(1,0,4) v6i hiéu tng
ARCH c6 bic tir 4 trd 18n, c6 it nhit cac hé sb

udc luong khong cé ¥ nghia thong ké. Do do,
ta chon m6 hinh ARIMA(1,0,4) véi hiéu tng
ARCH(3) dé dy doan cho chudi Logreturnclose.

Bang 4. Hdi quy mo hinh ARIMA(1,0,4)-ARCH(3)

Dependent Variable: LOGRETURNCLOSE

Method: ML ARCH - Normal distribution (BFGS / Marquardt
steps)

Sample (adjusted): 1/05/2001 3/13/2020

Included observations: 4659 after adjustments

Failure to improve likelihood (non-zero gradients) after 49
iterations

Coefficient covariance computed using outer product of
gradients

Presample variance: backcast (parameter = 0.7)

GARCH = C(7) + C(8)*RESID(-1)*2 + C(9)*RESID(-2)"2 +
C(10)*RESID(-3)"2

Variable Coefficient Std. Error  z-Statistic Prob.
(e} 0.000869 0.205281 0.004232 0.9966
AR(1) 0.999995 1.26E-05 79677.43 0.0000
MA(1) -0.763693 0.018798 -40.62562 0.0000
MA(2) -0.207163 0.020389 -10.16074 0.0000
MA(3) -0.039913 0.016419 -2.430975 0.0151
MA(4) 0.040757 0.012176  3.347367 0.0008
Variance Equation

(¢} 4.37E-05 1.37E-06 31.85579 0.0000
RESID(-1)"2 0.331102 0.023703 13.96855 0.0000
RESID(-2)"2 0.347392 0.022321 15.56320 0.0000
RESID(-3)"2 0.197346 0.015949 12.37347 0.0000
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Ngoai ra, m6 hinh ARIMA(1,0,4) con co Duya vao két qua Hinh 6, nhan thdy mo
hiéu tmg GARCH(1,1). Tuy nhién hé s6 hdi quy hinh ARIMA(5,0,5) c6 hié¢u ing ARCH tdi da
ctia MA(3) va MA(4) khong c6 y nghia thong ké. bac 6. Khi chay mé hinh ARIMA(5,0,5) véi

higu tmg ARCH c6 bac 1 dén 6, c6 it nhét cac

Biéing 5. Hoi quy mo hinh ARIMA(1,0,4)-GARCH(1,1) . .
hé so udc luong khong co6 y nghia thong ké.

Dependent Variable: LOGRETURNCLOSE

Method: ML ARCH - Normal distribution (BFGS / Marquardt Ngoai ra, m6 hinh ARIMA(5,0,5) ciing c6 hiéu
steps) , ‘A A A1 A- 5
Sample (adjusted): 1/05/2001 3/13/2020 tmg GARCH(1,1). Tuy nhién h¢ s6 hoi quy cua
Included observations: 4659 after adjustments AR(S), MA(Z)’ MA(4) va MA(S) kh()ng coO }’;
Convergence achieved after 57 iterations - z “ 24 en .

Coefficient covariance computed using outer product of nghla thong ke, dlIQ'C thé hlf,ill trong Bang 5.
gradients

Presample variance: backcast (parameter = 0.7) Bang 6. Hbi quy m6 hinh ARIMAC(S,0,5)-GARCH(1,1)

GARCH = C(7) + C(8)*RESID(-1)"2 + C(9)*GARCH(-1) )
Dependent Variable: LOGRETURNCLOSE

Method: ML ARCH - Normal distribution (OPG - BHHH /

Variable Coefficient Std. Error  z-Statistic Prob. Marquardt steps)
Sample (adjusted): 1/05/2001 3/13/2020
c 4.33E-05 0.000162  0.267555 0.7890 Included observations: 4659 after adjustments
AR(1) 0.867253 0.074119  11.70084 0.0000 Convergence achieved after 59 iterations
MA(1) -0.662163 0.076685 -8.634806 0.0000 Coefficient covariance computed using outer product of
MA(2) -0.164648 0.023920 -6.883405 0.0000 gradients
MA(3) 0.003075 0.020307 0.151451 0.8796 Presample variance: backcast (parameter = 0.7)
MA(4) 0.014632 0.018363 0.796826 0.4256 GARCH = C(12) + C(13)*RESID(-1)"2 + C(14)*GARCH(-1)
Variance Equation Variable Coefficient Std. Error  z-Statistic Prob.
(¢} 2.87E-06 2.99E-07 9.593598 0.0000 c -1.14E-05 0.000294 -0.038737 0.9691
RESID(-1)"2 0.191556 0.011459 16.71600 0.0000 AR(1) 1167588 0.351823 3.318684 0.0009
GARCH(-1) 0.808853 0.008965 90.22681 0.0000 AR(2) .0.597143 0287518 -2.076888 0.0378
AR(3) 1.165938 0.174656 6.675617 0.0000
Kiém tra hiéu u_ng ARCH va GARCH AR(4) -0.725067 0.351804 -2.060996 0.0393
R ’ AR(5) -0.013672 0.129294 -0.105746 0.9158
cho phan du trong mé hinh ARIMA(5,0,5). MA(1) -0.961892 0.352770 -2.726683 0.0064
_ MA(2) 0.371823 0.226727 1.639961 0.1010
ey oo o MA(3) -1.042776  0.138013 -7.555648 0.0000
MA(4) 0.508597 0.325661 1.561737 0.1183
Autocorrelation Partial Correlation AC PAC Q-Stat Prob MA(5) 0.129903 0.095947 1.353915 0.1758
[ = 1 0414 0414 797.85 0.000
[ = 2 0404 0281 1557.7 0.000 ; .
| = 3 0395 0208 22850 0.000 Variance Equation
[ a] 4 0353 0.115 2865.0 0.000
| s] 5 0349 0.107 34349 0.000
. i Dpe Ly e oo c 2.84E-06 3.03E-07 9.373940 0.0000
| | 7 0317 0.037 45547 0.000 RESID(-1)"2 0.192185 0.011525 16.67521 0.0000
[ i 8 0284 0.001 4930.5 0.000 _
! h L R e GARCH(-1) 0.808577 0.009039 89.45234 0.0000
| 0 10 0.319 0.068 59338 0.000
| i 11 0320 0.061 6411.1 0.000 B R R .
[ I 12 0.300 0.021 6831.6 0.000 Két luan, moO hinh ARIMA(1’0’4)_
[ l 13 0290 0.024 72234 0.000 X N
[ l 14 0284 0028 7601.8 0.000 ) & A 51 thoi
. ! i3 T Rl I ARCH(3) phu hgp dé du doan cho chuorl thoi
l | 16 0.245 -0.041 8329.1 0.000 : 3 : A 2
. , N 0oes O0as seana o000 gian Logreturnclose. Hinh 7 minh hoa két qua
[ i 18 0.281 0.044 9061.0 0.000 . XN \ X \
, i 19 0255 0005 93664 0.000 du bao trong mau tir ngay 16/03/2020 dén ngay
| l 20 0261 0.011 96863 0.000

20/03/2020 cho chudi Logreturnclose.

Hinh 6. Tinh chit ham ty twong quan va twong quan
riéng phan cia phan du cia ARIMA(5,0,5)
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—— Forecast of Variance

Hinh 7. Két qua dy bao cho chudi Logreturnclose

St dung cong thirc logarit ty suat loi
Close,

Close,_,

nhuén zlog[ j, ta c6 két qua dy bao
sau day:

Bang 7. Két qua du bao cia md hinh ARIMA(1,0,4)-
ARCH(3)

Giadong  Gia dong
Ngay cua du ctra thuc MSE
bdo té

16/03/2020 759.70 747.86
17/03/2020 757.64 745.78 492 67
18/03/2020 754.45 747.66
19/03/2020 751.38 725.94
20/03/2020 748.32 709.73

Forecast: LOGRETURNCLOSECF
Actual: LOGRETURNCLOSE
Forecast sample: 3/16/2020 3/20/2020
Included observations: 5
Root Mean Squared Error
Mean Absolute Error 0.013286
Mean Abs. Percent Error 104.7289
Theil Inequality Coefficient 0.719085
Bias Proportion 0.438070
Variance Proportion
Covariance Proportion

0.016000

0.508296
0.053634

3.2. Phan tich va dy bio bing mé hinh
ARFIMA-FIGARCH

Do thi tir Hinh 1 cho chung ta hinh anh tryc
quan vé tinh khong ding va c6 tri nhé 1au cua
chudi dit lidu Close. Sau khi hdi quy cac truong
hop c6 thé xay ra cho md hinh ARFIMA-
FIGARCH cua chudi Logreturnclose, ta dugc
bang udc lugng bén dudi voi mirc y nghia 10%.

Biang 8. Udc lugng cac hé s6 cta cidc md hinh ARFIMA-FIGARCH

ARFIMA-FIGARCH ~ (1,d,,1)/(1,d,,1)

(1,d,4)/(1.d,.1)

(4.d,,1)/d.d,.1)

(4.d,4)/(1.d,.1)

u -0.00001
¢, -0.13
¢, -

¢ -

¢, -

0, 0.27*
0, .

0, -

0, .

d, 0.06*
® 0.00017*
o 0.90*
B 0.98*
d, 0.15%
R? 0.071
AIC -6.15
BIC -6.14

-0.0003 -0.0003 -0.0003
0.91%* 0.94* 0.57
- -0.1* 0.42
- 0.05%* -0.15
- 0.03 0.06
-0.91* -0.95% -0.59
-0.11* - -0.53
0.05% - 1.17
0.03* - 0.005
0.2%* 0.21%* 0.23*

0.001* 1.39* 0.00014*
0.90* 0.90%* 0.90*
0.97* 0.98* 0.98%*
0.16* 0.16* 0.16*
0.073 0.073 0.072
-6.15 -6.15 -6.15
-6.13 -6.13 -6.13
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Tir két qua phén tich trén, két luan rang
mo hinh ARFIMA(1,0.2,4)-FIGARCH(1,0.16,1)
1a phi hop dé du bao cho chudi thoi gian
Logreturnclose voi muc y nghia 10%, méc du
mo6 hinh ARIMA(1,0,4)-GARCH(1,1) dugc
phan tich & Bang 7 1a khong phu hop cho chudi
dir liéu. Diéu nay khang dinh tinh hiéu lyc cia
mo6 hinh ARFIMA-FIGARCH khi ap dung mo
hinh nay cho cic qué trinh trong kinh té va tai
chinh ¢6 tan s6 cao va chiu tac dong cuia cac cu
soc thi truong. Khi d6 hé phuong trinh

(1 Z¢BJ(1 B)' (X, — ) (1+293j
P(B)(1-B)' &? =w+[1- B(B)](s] —07)
tré thanh

X, =p+(G+d)X_ —w)-0d(X_,—p)

+& +0¢&,_+0,6_,+0s_,+0,s,_,

2 2 2
& = (05171 _dzgrfz _w_ﬁ(gt—l —0 )+O-t—l

Két qua du biao cia mod hinh
ARFIMA(1,0.2,4)-FIGARCH(1,0.16,1) dugc
cho bdi Bang 8.

Bang 9. Két qua du biao cia md hinh
ARFIMA(1,0.2,4)-FIGARCH(1,0.16,1)

Giadong  Gia dong
Ngay cua dy cura thuc MSE
bao te

16/03/2020 736.83 747.86
17/03/2020 738.43 745.78
18/03/2020 708.99 747.66
19/03/2020 720.92 725.94
20/03/2020 696.94 709.73

371.97

4. KET LUAN

Bai bao khao sat tinh chat ctia chudi dit liu
gia dong cira theo ngay cua chi sé VN-Index
tir 3/1/2001 dén 13/3/2020. Két qua phan tich
cho thay chudi dir liéu nay théa man hai mo
hinh chudi thoi gian 14 ARMA(1,4)-ARCH(3)
va ARFIMA(1,0.2,4)-FIGARCH(1,0.16,1). Tuy
nhién, két qua du bao cho thiy trung binh binh

phuong sai s6 MSE cta mo hinh ARMA(1,4)-
ARCH(3) bang 492.67, 16n hon nhiéu so véi
trung binh binh phuong sai s6 MSE ctia mé hinh
ARFIMA(1,0.2,4)-FIGARCH(1,0.16,1). Do 49,
ching t6i dé xudt moé hinh ARFIMA(1,0.2,4)
véi hiéu tng FIGARCH(1,0.16,1) 1a m6 hinh
pht hop nhit dé dy bao chudi dir lidu nghién
ctru, va dua ra két qua dy bao vdi do tin cay
90% cho 5 ngay tiép theo. Két qua du bao cho
thdy gia dong cira cua chi s6 VN-Index tiép tuc
lao déc tir 736.83 diém xudng 696.94 diém sau
5 ngay tir 16/03/2020 dén 20/03/2020. Piéu
nay phii hop véi tinh chat tri nhé lau ciia mo
hinh ARFIMA-FIGARCH va bién dong thuc té
cua VN-Index. Mgt giai thich cho nguyén nhan
nay la do tinh hinh dich bénh Covid-19 dang
dién bién phtrc tap, tao cu sbc manh 1am chi sb
VN-Index tiép tuc rét gia cho dén khi tinh hinh
dich bénh duoc kiém soat hoan toan va nén kinh
té phuc hoi tro lai. Chang toi du dinh s& xem xét
viéc dua thém bién gid cu sbc dich bénh vao md
hinh cho nhitng nghién ctru tiép theo trong thoi
gian toi.

Loi cam on: Nghién curu nay dwoc thuc hién
trong khudn khé dé tai khoa hoc cong nghé cdp
co 56 ciia Trwong Pai hoc Quy Nhon véi ma sé
72019.636.31.
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