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Toém tét - Sw bién ddng khdng nglrng ctia gia chivng khoan theo thoi
gian khién hoat déng dau tw chirng khoan Iudn tiém &n nhiéu rdi ro.
Dv doan, dy béo chi sb chirng khoan vi thé da tré thanh mot trong
nhi*ng chd @& nhan dwoc sy quan tam clia déng dao cac nha dau tw
va nha nghién ctru trong nwéc va quoc té. Bai bao nay nham muc dich
gidi thiéu voi ngudi doc md hinh két hop ARIMA-GARCH hién dang
dwoc st dung kha phd bién bén canh cac md hinh don 18 1a ARIMA
va GARCH trong viéc du bao céc chudi thdi gian; ddng thoi (rng dung
md hinh ndy dé dy bao chi s& VN-Index trong thuc tién thj trwong
chirng khoan Viét Nam. Két qua so sanh gitra 3 mé hinh cho thay mo
hinh két hop ARIMA(1,1,1)-GARCH(1,1) cho két qua dw bao tét hon
hai mé hinh don 1&8 ARIMA(1,1,1) va GARCH(1,1).

T khéa - mo hinh ARIMA; m6 hinh GARCH; mé hinh két hop
ARIMA-GARCH; dw bao chi s6 chirng khoan; VN-Index

1. Pit vén dé

Ra doi vao dau nam 2000, thi trudng chieng khoén Viét
Nam d tré thanh mot trong nhitng kénh dau tu hip dan dbi
V6i cac nha déu tu td chirc va ca nhan. Tuy nhién, bén canh
mtc sinh loi cao, déy ciing 14 hoat dong ludn ton tai nhiéu
rai ro tiém an, boi nha dau tu khong phai luc nao ciing dy
doan duoc chinh x4c xu huéng bién dong cua gia ¢ phiéu
trong tuong lai. Tai Viét Nam, rui ro thi truong dugc phan
anh théng qua sy thay ddi ciia chi s6 VN-Index, vi vay, viéc
nghién ctru du béo xu huéng bién dong cia VN-Index la
cuc Ky can thiét nham giup cac nha dau tu nhan biét chiéu
hudng bién dong gia cua cac o phiéu trén thi truong nay.

Trong khudn khé bai nghién ctu, chiing toi dé xuat sir
dung md hinh két hop ARIMA-GARCH dé du béo chi sb
VN-Index cin cir vao chudi dir liéu qua kht. Pay 1a mo
hinh két hop tir hai mé hinh don 1¢ 13 md hinh ARIMA va
md hinh GARCH, dugc sir dung dé phan tich va du béo
chudi thoi gian. Két qua du bao tr md hinh két hop
ARIMA-GARCH s& duoc so sanh vai két qua du bao tur
hai md hinh don 1¢ 1a ARIMA va GARCH dé kiém ching
hiéu qua du bao cua cac md hinh nay.

2. Phwong phap nghién ciru
2.1. Gidi thigu m6 hinh ARIMA, m6 hinh GARCH va md
hinh ket hgp ARIMA-GARCH
2.1.1. M0 hinh ARIMA

Trong thong ké va kinh té luong, dac biét trong phan
tich chuoi thoi gian, mo hinh ARIMA thuong dugc sir dung
dé dy bao cac gia tri trong lai cua chuoi. Thong thuong
ARIMA dugc ap d‘.mg, doi véi cac chyéi dixr liéu ,kh()ng
dung, thong qua viéc lay sai phan chudi dir liéu goc mot
hodc nhiéu lan dé tao ra chuoi dir liéu moi dam bao tinh
ding, phuc vu cho viéc du bao.

Chubdi thoi gian ARIMA(p,d,q) la chudi thoi gian trung
binh truot két hop véi tu hdi quy, véi p biéu thi bac tu hoi

Abstract - Stock investment contains many potential risks
because of the volatility of stock price. Therefore, forecasting the
stock index has become one of the most favorite research topics
of investors and researchers all over the world. This paper aims
to introduce the hybrid ARIMA-GARCH model, which is
commonly used beside the single ARIMA and GARCH models for
forecasting the time series; and apply it to predict the VN-Index
in Vietnam’s stock market. The comparison among the three
models shows that the hybrid ARIMA(1,1,1)-GARCH (1,1) model
provides better predictions than the two single models including
ARIMA (1,1,1) and GARCH (1,1).

Key words - ARIMA Model; GARCH Model;
GARCH Model; stock index forecasting; VN-Index.

Hybrid ARIMA-

quy, d biéu thi s6 lan chudi thoi gian dwoc tinh sai phan
cho dén khi co tinh dung va g la bac trung binh trugt. Mo
hinh ARIMA(p,d,q) tong quat s& c6 dang nhu sau:

®(B) (1-B)* (Y~ 1) = 6u(B) &
V6i @p(B) = 1- P1B - DB2- ... - DBP
0q(B) =1+ 0B + 6,B? + ... + 6,BY

~ Trong d6: B 1a h¢ s6 do tré theo d6 BY; = Yiiva
Blei = wi; (1-B)” 1a sai phan bac d, 1 phan anh gié tri trung
binh caa Y;va & la nhiéu trang & thoi diém t.

~ Box-Jenkin (1976) dé xuét sir dung md hinh ARIMA
dé du béo cho céc chuoi thoi gian dirng, gom 4 budc co
ban nhu sau:

- Buéc 1: Nhan dang mo hiqh, t‘|m céc gia tri thich hop
cua p, d, g. Cac cong cu chu yeu dé nhan dang la ham tu
tuong quan (ACF), ham ty twong quan riéng phan (PACF).

- Budc 2: Udc lugng mé hinh, wéc lugng céc thong sb
cua cac so hang ty hoi quy va trung binh truot trong mo
hinh bang phuong phap binh phuong bé nhat.

- Budc 3: Kiém dinh m6 hinh, xem xét liéu cac md hinh
phu hop véi cac dit liéu hay khong bang cach sir dung biéu
dd twong quan cia phan du va cac kiém dinh Box-Pierce
va Ljung-Box. Trong truong hop o nhiéu mé hinh phu hop,
can sir dung cac tiéu chuan Akaike’s Information Criterion
(AIC) va Schwarz’s Information Criterion (SIC) gie lya
chon. M6 hinh co cég: tiéu chuan AIC va SIC bé nhat sé la
md hinh phu hop nhat.

- Budc 4: Sir dung m6 hinh ARIMA ph hop dé du bo
cho chuoi thoi gian goc.

2.1.2. M6 hinh GARCH

MG hinh ARIMA ¢ trén dugc xay dung dua trén gia
dinh ve budce di ngau nhién (tinh thay doi dot ngot) cua
chuoi thoi gian. Tuy nhién trén thuc té, cac chuoi thoi gian
trong kinh té va tai chinh nhu gia chitng khoén, ty gia hoi
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doai, lam phat hay GDP thuong cd hién twong bién dong
nhom (volitability clustering), lam cho phuong sai cia
chuoi thoi gian s€ bién doi theo thoi gian.

_Trong mo hinh GARCH, gia tri phuong sai thay doi c6
dicu ki¢n khong chi phu thugc vao d6 1on nhicu va con phu
thudc vao gid tri cua chinh nd ¢ cac diém thoi gian trude.
M6 hinh GARCH (p,q) c6 dang nhu sau:

Yi= e+ a; VAl at = ot &

s? +aaa +abs

=i

=1 =1
Trong do:

- p la thr ty cua qué trinh GARCH va q la thi ty cua
qua trinh ARCH,

- 1t Ja gid tri trung binh c6 diéu kién cua Yy, acla soc tai
thoi diém t, va & ~ iid N(O,1),

- o2 1a phuong sai ¢ diéu kién cua Y:,

Dé 4p dung md hinh GARCH, dau tién phai xem xét
phan du wéc lwong cua mé hinh wéc luong theo phwong
phép OLS c6 ton tai phwong sai thay d6i hay khdng bang
céch s dung kiém dinh ARCH-LM, tiép d6 s dung
phuong phap wdc lugng hop ly cuc dai (Maximum
Likelihood Estimation - MLE) dé wdc lwong cac hé sé cua
md hinh GARCH.

2.1.3. Md hinh két hop ARIMA-GARCH

M6 hinh ARIMA-GARCH duoc tao nén bang cach két
hop md hinh ARIMA va mé hinh GARCH. Trong m6 hinh
két hop nay, thanh phan ARIMA déng vai trd mé ta thudc
tinh trung binh cua chudi thoi gian gbc, con md hinh
GARCH s& mé hinh hoa phuong sai cua phan du wdc luong
duoc tr md hinh ARIMA. Md hinh két hop ARIMA-
GARCH s¢ c6 dang téng quat nhu sau:

@y(B) (1-B)! (Yi— 1) = 04(B)

s? a+aaa +abs

it
=1 =1

Véi a; = ot ey, &~ 1id N(0,1), o, i 12 céc hé s6 uée lugng
tr mé hinh GARCH

M0 hinh ARIMA-GARCH duoc thiét ké dua trén co so
xay dung cac mé hinh don 16 ARIMA va GARCH. Cu thé,
dau tién s& xay dung md hinh ARIMA va tim ramé hinh phu
hop nhét véi chudi dir ligu thoi gian. Sau d6, phan du uéce
lwong tir md hinh ARIMA phil hop nhat s& duge mé hinh
héa bing GARCH. Cudi ciing, md hinh ARIMA-GARCH
s& duoc sir dung dé du béo cho chudi dit liéu ban dau.

2.2. Danh gid khd nang dy bao ciia cdc mo hinh ARIMA,
GARCH va ARIMA-GARCH

Bai viét sir dung 3 chi tiéu co ban dé danh gi kha ning
du béo cua cac mo hinh, d6 1a Sai s6 du bao binh phuong
trung binh (Root Mean Squared Error — RMSE), Sai sb
tuyét dbi trung binh (Mean Absolute Error — MAE) va Sai
sé phan tram tuyét d6i trung binh (Mean Absolute
Percentage Error — MAPE).

- Sai s6 du bao binh phuong trung binh (RMSE): 14 cin
béc hai cua gia tri trung binh céc binh phuong chénh Iéch gitra
cac gia tri du bao cuia mé hinh véi gia tri dix liéu thuc té.

ae

=1

RMSE:\/ a(!’,—Y,)Z=\/

=1
- Sai s6 tuyét dql trung binh (MAE): la gia tri trung binh
chénh Iénh tuyét d6i gitra gia tri du bao va két qua thuc te.

T 13
e =3 i-|=L Sel
t=1 t=1

- Sai 6 phan trdm tuyét d6i trung binh (MAPE): cho
biet ty I¢ % chénh Ienh trung binh gitra gia tri du bao va gia
tri thuec té.

MAPE = 220 Z

t=1
Trong d6: n 1a sé quan sat caa mo hinh, Y; 1a gié tri thuc
té cua bién phu thudc & thoi diém t, ¥; 1a gia tri udc luong
cua bién phu thuoc tai thoi diém t.
Céc gla tri RMSE, MAE va MAPE cang nho thi sai 50
du bao cang nho va nang luc du bao chudi thoi gian gbc
ctia md hinh cang tot.

Y-
Yi

3. Xay dwng md hinh ARIMA-GARCH cho chu8i chi s6
VN-Index
3.1. D# ligu nghién ciru

Nghién cru sir dung dit liéu qua khir cua chi sé VN-Index
dong cira didu chinh tir ngay 04/01/2010 t6i ngay 21/11/2014.
Chudi dir liéu gom 1139 quan sat dugc chia lam 2 phan: Phan
thir nhat gébm chudi dir liéu tir ngay 04/01/2010 toi ngay
01/08/2014, dwoc sir dung dé xay dung moé hinh ARIMA-
GARCH pht hop cho chi s6 VN-Index; phan thir hai gdm
chudi dix liéu tir ngay 04/08/2014 t6i ngay 21/11/2014, duoc
sir dung dé so sanh véi gia tri du béo c6 dugc tir md hinh
ARIMA-GARCH vira xay dung, tir d6 danh gia kha nang du
bao ciia mo hinh. Tuy nhién kiém dinh ADF cho thiy Vn-
Index khéng phai la chudi ding.

Chudi dix liéu mai 1a chudi loi tic cua chi sé VN-Index
duoc tao ra tir chudi dit liéu Vn-Index géc, bang cach lay sai
phan bac nhit cua logarit ty nhién gia tri chi sb.

Loi tac ngay t = Ln(Yy) — Ln(Ye1) = Ln(Y/Yr1)

D) thi chudi gié tri VN-Index va chudi loi tuc cia VN-
Index dugc trinh bay ¢ Hinh 1 va Hinh 2.

VNINDEX
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Hinh 1. Chudi VN-Index

Tir Hinh 2 va két qua kiém dinh Dickey — Fuller voi p-value
< 0,05 cho thay chuoi loi tic ciia VN-Index la chudi dimng.
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Hinh 2. Chuéi lgi tirc VN-Index
Bdng 1. Kiém dinh ADF cho chudi loi tirc VN-Index

t-Statistic  p-value
Augmented Dickey-Fuller test statistic ~ -29,7181 0,0000
Test critical 1% level 3,43587
values:
5% level -2,86386
10% level -2,56806

3.2. Xay dung mé hinh ARIMA
Luc ndy md hinh ARIMA déi véi chudi loi tirc VN-
Index s& c6 dang ARIMA(p,0,q). Theo Hinh 3, tai k = 1,
gia tri ctia ham ACF va PACF dat cuc dai 0,126 va sau do
giam manh. Do d6 p va q & day déu nhan gia tri 1a 1, mo
hinh ARIMA (1,0,1) dugc chon.
Correlogram of RETURN

Date: 15/12/14 Time: 09:09
Sample: 4/01/2010 1/08/2014
Included observations: 1139

Autocorrelation Partial Correlation AC PAC  Q-Stat Prob

0126 0126 18113 0.000
0052 0.036 21158 0.000
0051 0.041 24187 0.000
-0.004 -0.018 24207 0.000
-0.019 -0.020 24617 0.000
-0.072 -0.069 30491 0.000
0045 0.067 32895 0.000
0024 0.018 33543 0.000
-0.051 -0.055 36.508 0.000
-0.012 -0.008 36.671 0.000
0016 0.020 369869 0.000
-0.056 -0.059 40.539 0.000
-0.003 0.019 40547 0.000
-0.009 -0.009 40.636 0.000
0.002 -0.002 40641 0.000
-0.030 -0.028 41.658 0.000
-0.004 0.009 41.680 0.001
-0.032 -0.045 42859 0.001
-0.026 -0.008 43627 0.001
0.019 0.030 44.053 0.001
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Hinh 3. D6 thi tiwong quan ciia chudi lpi tirc VN-Index

Tiép tuc dung phuong phap binh phuong bé nhét dé ugc
lwong cac tham sb cia mé hinh, Bang 2 cho thiy mé hinh
ARIMA(1,0,1) c6 phuong trinh nhu sau:

Y:=0,0001 + 0,5973 Y;.1— 0,4949 &r.1 + &

Bing 2. Két qua wcc lwgng mé hinh ARIMA(1,0,1)
cho chuoi loi tirc VN-Index

Variable Coefficient t-Statistic p-value
C 0,000107 0,2325 0,816
AR(1) 0,597332 4,2562 0,000
MA(1) -0,494958 -3,253 0,001

Bén canh do, céc gid tri cua cac hE\im'tl.I tuong quan va ham
tu trong quan riéng phan déu rat bé, xap xi bang 0, ching to
md hinh ARIMA(1,0,1) uéc lugng & trén la m6 hinh pht hop
dé du bao cho chubi lgi tirc VN-Index (xem Hinh 4).

Correlogram of Residuals

Date: 1512114 Time: 09:11

Sample: 4/01/2010 1/08/2014

Included observations: 1139

C-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

| 1 0016 0016 02983
! 2 -0.015 -0.015 0.5420
| 3 0020 0020 09925 0319
! 4 -0.022 -0023 15323 0465
! 5 -0.025 -0.024 22384 0524
! 6 -0.081 -0.081 97512 0.045
i 7 0052 0055 12862 0025
8 0029 0.025 13825 0.032
! 9 -0.052 -0.050 16992 0.017
! 10 -0.006 -0.010 17.034 0030
| 11 0025 0022 17747 0038
! 12 -0.056 -0.058 21.320 0019
| 13 0005 0016 21.352 0030
! 14 -0.005 -0.009 21.381 0.045
! 15 0.007 -0.000 21444 0.065
! 16 -0.029 -0.028 22395 0.071
1 17 0004 0011 22412 0097
1
1
I
I
I
1
1
1

I
1
I
1
1
1

i

= = = = = = =
R R R — I

18 -0.030 -0.046 23441 0102
19 -0.026 -0.018 24239 0113
20 0021 0023 24745 0132
21 0024 0019 25426 0147
22 0027 0020 26245 0158
23 -0.0023 -0.001 26259 0197
24 -0.031 -0.041 27355 0198
25 -0.037 -0.037 28930 07183

Hinh 4. Bé thi tw twong quan ciia phwong sai phén dur
mo hinh ARIMA(L,0,1)
3.3. Xay dung md hinh GARCH
Trudce khi xay dung mo hinh GARCH cho chudi loi tac
VN-Index, viéc dau tién la cin kiém tra xem phuong sai
ctia phan du caa md hinh ARIMA(1,0,1) ¢ trén c6 tinh
ARCH hay khong bang cach sir dung kiém dinh ARCH-
LM (xem Bang 3). Két qua kiém dinh cho thay gia tri cua
tri kiém dinh ARCH-LM la 58,55099 véi p-value xap Xi
bang 0; gia tri p-value cua Chi binh phuong cling xap xi
bang 0. Gia thuyét Ho (phan du khdng ton tai hién twong
phuong sai thay d6i) bi bac bo; n6i cach khac, phan du ciia
mo hinh ARIMA(1,0,1) c6 tinh ARCH.
Bang 3. Kiém dinh ARCH-LM cho phén duw
cuia mé hinh ARIMA(1,0,1)

Heteroskedasticity Test: ARCH

F-statistic 58,55099 Prob. F(1,1136)  0,0000
Prob. Chi- 0,0000

Obs*R- !

Squared 55,77914 Square(l)

F-statistic 58,55099 Prob. F(1,1136)  0,0000

Nhiéu nghién ctru da chi ra ring GARCH (1,1) cung cap
céc két qua du béo tét nhit va phii hop véi chudi loi tirc hang
ngay cua cb phiéu (Sadorsky, 2006; Ashley va Patterson,
2010). Vi vay GARCH(1,1) ciing s& dugc st dung dé dy béo
li tirc cua VN-Index trong nghién ciu ndy. Cac hé sé cua
phuong trinh trung binh va phuong sai c6 diéu kién duoc xac
dinh bang phuong phap MLE (xem Bang 4). Phuong sai
thay ddi co d1eu kién cua & duoc biéu didn nhu sau:

S?=0,000012 +0,1581¢%, +0, 760457,
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DG thi twong quan & Hinh 5 cho thay cAc gié tri ham ty
twong quan va ty twong quan riéng phan cia binh phwong
phan du chudn ude lwgng boi md hinh x4p xi bang 0. Bén canh
do, tri théng ké Q va p-value c6 gia tri nho, cho thiy su phu

hop ciiamd hinh GARCH(1,1) d8i vai chudi loi tirc VN-Index.

Bing 4. Két quad woc lwong ciia mé hinh GARCH(1,1)

Variable Coefficient  z-Statistic  p-value

C 0,000291 0,89601 0,3702
Variance Equation

C 1,26E-05 4,84740 0,0000

RESID(-1)*2  0,158124 6,05577 0,0000

GARCH(-1)  0,760404 21,6054 0,0000

Kiém dinh ARCH-LM ciing duoc thuc hién dé xac dinh
phan du cua md hinh GARCH(1,1) ¢6 con tinh ARCH hay
khong. Két qua kiém dinh cho thay p-value cua Chi binh
phuong va tri théng ké F déu I6n hon 0.05 (Bang 5). Do do,
gia thiét Ho (phan du khong ton tai hién twrong phuong sai
thay d6i) dugc chip nhan. Diéu nay c6 nghia 1a md hinh
GARCH(1,1) da mé hinh héa duoc toan bo hién tuong
phuong sai thay di cua chudi loi tic VN-Index.

Nhu vay, md hinh ARIMA (1,0,1) va md hinh GARCH
(1,1) s& la cac md hinh thanh phan duoc sir dung dé xay dung

mo6 hinh két hop ARIMA-GARCH cho chudi loi tirc VN-Index.

Correlogram of Standardized Residuals Squared

Date: 15/12/14 Time: 09:05
Sample: 4/01/2010 1/08/2014
Included observations: 1139

Autocorrelation Partial Correlation AC PAC  Q-5tat Prob*

! ! -0.012 -0.012 01609 0688
0.026 0026 09220 0631
0.014 0015 1.1458 0766
-0.011 -0.011 1.2733 0.866
-0.025 -0.026 20056 0.848

0.013 0013 219885 0801

I I
1 1
I I
I 11}

il i1 0.007 0.009 22509 0.944
I I -0.039 -0.039 3.9903 0.858
I I -0.020 -0.023 44657 0878
| | 10 -0.005 -0.004 4.4932 0922

11 0028 0031 53646 0912

i 12 -0.008 -0.008 5.4457 0.941

h 13 0.049 0.045 82093 0.830

I 14 0012 0013 $8.3934 0862

I

I

I

I

I

I

© 0~ @R

1
]
|
! 15 0.017 0.017 B8.7356 0.891
! 16 -0.033 -0.035 9.9902 0867
! 17 -0.022 -0.026 10567 0878
! 1 18 -0.025 -0.023 11292 0882
! ! 19 -0.004 -0.000 11.309 0913
! 1 20 -0.023 -0.021 11.907 0919
! 21 0.030 0031 12945 0911
i 22 -0.008 -0.005 13.023 0833
i 23 0002 0004 13026 0851
1 24 -0.005 -0.009 13.050 0965
! 25 -0.027 -0.030 13.885 0.964

Hinh 5. P6 thi tuong quan cua binh phirong phdn dw
chuan md hinh GARCH(1,1)

Bing 5. Kiém dinh ARCH-LM cho md hinh GARCH(1,1)
Heteroskedasticity Test: ARCH

F-statistic 0,163015 Prob. F(1,1136) 0,6865
Obs*R-squared 0,163279  Prob. Chi-Square(1) 0,6862

3.4. Xay dung md hinh ARIMA-GARCH

M6 hinh két hop ARIMA-GARCH & day c6 dang
ARIMA(1,0,1)-GARCH(L,1).

Yi=p— D1 Y- 01 €1 + &

s/ =a,+ae,+bs),
Két qua udc lugng céc hé sé ciia md hinh ARIMA(1,0,1)-

GARCH(1,1) dugc trinh bay ¢ Bang 6, trong d6, phan phia
trén trinh bay cac hé so ciia ARIMA(1,0,1) va phan phia dudi
la cac hé s6 cua moé hinh GARCH(1,1).

Bing 6. Két qua wéc cdc tham sé
cua luwong mo hinh GARCH(1,1)

Variable Coefficient ~ z-Statistic Prob.
C 0,000221 0,565591 0,5717
AR(1) 0,332284 1,542786 0,1229
MA(1) -0,204598 -0,90065 0,3678
Variance Equation
C 1,24E-05 4,657170 0,0000
RESID(-1)"2 0,155333 5,542471 0,0000
GARCH(-1) 0,762826 20,19740 0,0000

Nhu vay, m6 hinh ARIMA(L,0,1)-GARCH(L,1) cho
chudi lgi tirc VN-Index dugc miéu ta nhu sau:

Y; = 0,00022 + 0,33228 Yi1 — 0,02046 & 1 + &
57 =0,000012+0,15533¢, +0, 7628352,

4. Pénh gia kha niing dy bao chi s6 VN-Index ciia mo
hinh két hgp ARIMA-GARCH

4.1. Dw béo chi sé VN-Index bang md hinh két hep
ARIMA-GARCH

Trong phan nay, mé hinh ARI MA(1,0,1)-GARCH(1,1)
duoc xay dung ¢ trén s& duoc sir dung dé du bao lgi tic VN-
Index tir ngay 04/08/2014 dén ngay 21/11/2014, cu thé:

VN-Index; = VN-Index:1(1 + Rf)

Trong d6:

VN-Index; la gia tri du bdo ctia VN-Index ngay hém sau
VN-Index.1la gi4 tri thuc té caa VN-Index ngay hdm nay
Re la gia tri lgi tirc du bdo cta VN-Index ngay hém sau
Gia tri du bao loi tac cia VN-Index tir ngay 04/08/2014

dén ngay 21/11/2014 duoc tap hop thanh chudi VN-Indexe
(xem Hinh 6).

660 VN-Index VN-IndexF
640 r ‘\j\
620 J/ A
{,.

A \\\\ \ - S
600 U‘\r—f\ W
580
560
540 ; - -

4/8/2014 4/9/2014 4/10/2014 4/11/2014

Hinh 6. K¢t qud du bao VN-INDEX
tir ngay 04/08/2014 dén ngay 21/11/2014

Nhu da dé cap ¢ trén, cac gia tri thuc té cia VN-Index tir
ngay 04/08/2014 t&i ngay 21/11/2014 duoc sir dung 1am can
ctr S0 sanh véi cac gia tri du bao. Hinh 6 cho thiy chudi VN-
Indexr (duong nét dut) twong ddi khép vai chudi VN-Index
thuc té (dwong nét lién). Noi cach khéc, két qua du béo chi
s6 VN-Index dugc thuc hi¢n boi mé hinh ARIMA-GARCH
1 rat tot. Tuy nhién dé két luan md hinh ARIMA(1,0,1)-
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GARCH(1,1) c6 phai la md hinh dy bao t6t nhat cho chi s6
VN-Index hay khdng thi con can phai so sanh véi céc chi
tiéu du bao cua cac md hinh khéc.

4.2. Panh gid kha nang dw bdo chia md hinh
ARIMA(L,0,1)-GARCH(1,1)
4.2.1. So sanh d ph hop ciia cac md hinh véi chi so VN-Index

Tir Bang 7 cho thdy, chi sé AIC va SIC caa mé hinh
ARIMA(1,0,1)-GARCH(1,1) 1 nhé nhit. Do d6, c6 thé két
luan rang mo hinh két hop nay 1a phd hop hon so véi céc
md hinh don 1¢ ARIMA(1,0,1) va GARCH(1,1) trong viéc
mo hinh héa chi s6 VN-Index.

Bing 7. Tong hop cdc chi tiéu danh gid sw phit hop
clia cac mo hinh

Model AlC SIC
ARIMA(1,0,1) -5,94649 -5,93322
GARCH(1,1) -6,06043 -6,04274

-6,07187 -6,04533

ARIMA(1,0,1) - GARCH(1,1)
4.2.2. Ddnh gid kha nang dy bao cua cac mo hinh véi chi
so VN-Index

Céc chi tiéu danh gia RMSE, MAE va MAPE dugc tong
hop trong Bang 8 nhu sau:

Bing 8. Tong hop cdc chi tiéu danh gid kha ndng di bdo

Model RMSE MAE  MAPE
ARIMA(1,0,1) 0,0084 0,0061 111,6911
GARCH(1,1) 0,0085 0,0062 105,5539
ARIMA(1,0,1)- GARCH(1,1) 00083 0,0061 111,1225

C6 thé thiy rang ngoai trir MAPE, cac chi sé con lai 1a
RMSE va MAE cua md hinh két hop ARIMA(1,0,1)-
GARCH(1,1) déu nhan gia tri bé nhat. Do d6 c6 thé két
luan rang két qua du bao VN-Index tir mé hinh két hop nay
la chuan x4c hon so voi hai mé hinh con lai, hay noi cach
khéc, kha ning dy bao cia md hinh két hop ARIMA-
GARCH cho VN-Index la vuot troi hon hai mé hinh don
Ié ARIMA va GARCH.

5. Khuyén nghi khi sir dung mé hinh ARIMA-GARCH
trong cong tac du bao chi sé chirng khoan

Mé hinh ARIMA-GARCH véi y nghia m6 phong lai
hanh vi dién bién trong qua khu, tir d6 1am co s¢ cho du
bao ké tiép 1a mot trong nhitng cong cu du béo manh va
dugc sir dung phé bién trén thé gioi trong thoi gian gan day.
Tuy nhién, mé hinh nay thuong phai kém theo gia dinh la
kich ban ciia twong lai s& hoan toan giéng nhu nhitng gi md
hinh md phong qua khir. Vi vay, md hinh két hop ARIMA-
GARCH chi phu hop véi cong tac dy bao cac diém twong
lai rat gan véi thoi diém cudi cung caa chudi dir liéu, thé
hién dac diém vé tinh du b4o ngan han. Bén canh dé, do
viéc dinh dang mé hinh ARIMA trong mé hinh két hop

ARIMA-GARCH anh huong réat I6n dén két qua du béo,
nguoi sir dung md hinh can phai linh hoat dé tranh tinh
trang bé sot cac mé hinh c6 y nghia khac.

Ngoai ra, khi st dung md hinh ARIMA-GARCH dé duy doan
chi s6 Vn-Index can phai luu ¥ thém mot s6 ni dung nhur sau:

- Sy bién dong cua VN-Index con chiu anh huéng boi
nhiéu yéu t6 vi md nhu ting truong GDP, l4i suat, su bién
d6ng cua thi truong ching khoan thé giéi. .. trong khi md
hinh két hop ARIMA-GARCH chua dé cap va do luong
dugc tac dong cua cac nhan tb nay.

- Thi truong ching khoén Viét Nam hién nay dang thuc
hién thanh toan T+3, trong khi viéc du bao theo md hinh
chi dung lai ¢ viéc thu duoc chi s6 VN-Index ngay hém
sau (T+1). Do do6, két qua du bao van chua phu hop véi
nhu cau cua cac nha dau tu ngan han.

- Cudi cting, két qua cua bai viét chi dimng & viéc so sanh
danh gia kha nang du béo cua mé hinh két hop ARIMA-
GARCH véi hai md hinh thanh phan cua né ma chua so
sanh voi cac md hinh du béo chudi thoi gian khac. Do do,
can ¢6 nhitng nghién ctru sdu hon va cu thé hon dé tim ra
mo hinh tt nhit dé dy bao cho chudi VN-Index
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