TAP CHI DAI HOC CUU LONG S6 02 nam 2016

DU BAO GIA VANG VIET NAM
SU DUNG MO HINH GARCH
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TOM TAT

Muc dich ciia nghién civu nay la dé diw bdo gid vang Viét Nam. Hai phirong phdp dwoc
xem xét, do la Box-Jenkins Autoregressive Integrated Moving Average (ARIMA) va Generalized
Autoregressive Conditional Heteroskedasticity (GARCH). Sir dung tiéu chudn Akaike (Akaike ‘s
Information Criterion-AIC) dé tim ra mé hinh phit hop, nghién ciru két ludn rang GARCH
(1,2) la mot mo hinh thich hop hon dé du bao. Phan tich dwoc thuc hién bdng cdch sur dung
cdc phan mém Stata 12.0 va Eviews 9.0

Tur khoa: Box—Jenkins Autoregressive Integrated Moving Average (ARIMA), Generalized
AutoRegressive Conditional Heteroskedasticity (GARCH), volatility, gia vang Viét Nam.

ABSTRACT

The purpose of the current study is to forecast the gold prices of Viet Nam. Two methods
are considered, which are Box-Jenkins Autoregressive Integrated Moving Average (ARIMA)
and Generalized Autoregressive Conditional Heteroskedasticity (GARCH). Using Akaike's
information criterion (AIC) as the goodness of fit measure, the study concludes that GARCH is a
more appropriate model. Analysis are carried out by using the Stata 12.0 and Eviews 9.0 software.

Key words: Box-Jenkins Autoregressive Integrated Moving Average (ARIMA), Generalized
Autoregressive Conditional Heteroskedasticity (GARCH), volatility, gold prices of Viet Nam.

1. Gidi thiéu Autoregressive Integrated Moving Average
(ARIMA) dé du bao gia vang & Malaysia.
Tuy nhién, dic trung gia vang Viét Nam bién
dong rat 1on boi nhimng su kién thay doi tir
trong va ngoai nudc. Bién dong 14 tinh trang

Mot muc ti€u cua phan tich chudi thoi
gian 1a dé du béo cac gia trj tuong lai cua dir
liéu chudi dit liéu thoi gian. Trong truong hop
viéc du bao vé gia vang 1a hitu ich cho muc

dich dau tu tai Viét Nam.

Nghién ctru cua Miswan, Ping, and
Ahmad (2013) phat trién mé hinh Box-Jenkins

* Trwong Dai hoc Tai chinh Marketing
** Nodn hang Pau tw va Phat trién Viét Nam

ma phuong sai diéu kién thay d6i giita trang
thai gia tri rat cao va thap. Vé mit Iy thuyét,
khi d6i ph6 véi chudi dir liéu thoi gian, dicu
quan trong dugc cho la dung dé du bao do bién
d6ng hoic phuwong sai thay doi theo thoi gian.

M6 hinh ARCH, dugc gioi thiéu boi
Engle vao nim 1982 va tdng quat hoa bai
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Bollerslev nim 1986 13 mé hinh kinh té dé mo
ta chudi v6i tinh chat phuong sai diéu kién thay
doi theo thoi gian (Engle, 1982). Cac ho mo
hinh Generalized heteroskedasticity (GARCH)
dugc phat trién dé nam bét bién dong phan
nhom hodc céc giai doan bién dong, va du doan
su bién dong trong twong lai (Bollerslev, 1986).

Box-Jenkins ARIMA 13 mé hinh chuan,
nghién ctru nay du bdo gia vang Viét Nam su
dung mé hinh GARCH. Bang cach st dung
phan mém Stata 12.0, cidc md hinh GARCH

duogc sir dung dé cung cap mot thude do bién
dong phan nhom cua gia vang. Do phu hgp cua
qua trinh du bao cac mé hinh dugc do bang
AIC (Akaike’s Information Criterion).

2. Phuwong phap nghién ciru

Céc phuong phép dugc st dung trong
nghién ctu nay la Box-Jenkins ARIMA va
GARCH, tiéu chuan AIC va Box-Cox ciing
duogc dua vao st dung dé thuc hién bai nghién
clru nay.

Hinh 1: Quy thuc hién Box-Jenkins ARIMA va mé hinh GARCH

Time Series Data, y, = [yl,yz....,y"]

v
ARIMA Models
1
Deterministic Component Error Component, &,
ARIMA(p.d.q) without &,
Do Nonlinearity &
Heteroskedasticity exist?
4
ARIMA Models
GARCH Models
ARIMA(p.d.g): ¢,(B)(1 - BY (v, - )= 6,(B)e, . .
ol =a,+ Y aal + Y Bot, ,a,=0k , &~iid N(])
i=] i=1
v
| ARIMA - GARCH Models
End ARIMA(p.d.q) - GARCH(r.s)

Nguén: Theo nghién cuu cua Siti Roslindar, Noor Azlinna, Roslinazairimah,
and Maizah Hura (2013)

Box-Jenkins ARIMA

Dé ap dung cac thu tuc Box-Jenkins
ARIMA cho chudi thoi gian nay phai ding,
chudi tinh dimg c6 duoc bang cach iy sai phan
mot mirc do thich hop. Diéu nay dan dén mot
mo hinh ARIMA (p, d, q) trong do6 p 1a bac tu
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hoi quy, q 1a thir tu trung binh trugt va d 13 thir
bac cuia chudi ding (Box, Jenkins, Reinsel, &
Ljung, 2015).

M6 hinh ARIMA (p, d, q) c6 thé viét
nhu sau:

¢,(B)(1-B)'y,=5+6,(B)u,
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Trong do:

_$,(B)=1-¢B—-..¢,B" la qua trinh tuy
hdi quy béc p;

_0,(B)=1-6B~-...0,B"a qua trinh trung
binh trugt bac q;

- (1 - B)?1a bac sai phan bac thur d.
- B 1a toan tur Iui ctia bac sai phan.
- u,_la nhi€u trang.

Tinh dirng (stationarity)

Kiém dinh nghiém don vi (unit root test)
¢ thé st dung dé xac dinh tinh durng. Mot
trong nhitng phwong phap sir dung dé xac
dinh tinh dung d6 1a ADF test (Augmented
Dickey-Fuller). Thu tuc ap dung la ap dung
mo hinh sau:

k
Ay, =a,+B+0y_+ > ahy, +¢
i=1

Trong do, y, la gia dau tho, A 14 sai phan
bac mat, £ 1a do tré to1 uu ctia qua trinh ty hoi
quy. Gia thiét H :cho rang chudi duoc kiém
tra 1a khong dung.

Mo hinh GARCH

M6 hinh ARCH dac biét dugc xay dung
dé 1ap mo hinh va du bao vé phuong sai ¢
diéu kién. M6 hinh ARCH dugc Engle gidi
thi€u vao nam 1982 va mo6 hinh GARCH
duoc gidi thi¢u boi Bollerslev vao nam 1986.
Mo hinh nay dugc sir dung rong rdi trong
cidc mo hinh toan kinh té, dic biét la trong
phan tich chudi thoi gian tai chinh giéng nhu
Bollerslev, Chou, Kroner da thuc hién vao
niam 1992 va Bolleslev, Engle, Nelson di tién
hanh vao ndm 1994 (Bollerslev, Engle, &
Nelson, 1994; Engle, 1982).

M6 hinh GARCH  (Generalised
Autoregressive Conditional Heteroskedasticity)
12 mé hinh tong quat hoéa cao hon mé hinh

ARCH. M6 hinh GARCH (p,q) c6 dang sau day:
r=p+s, & =nh,

ol=w+ iaia‘ii + iﬂjoﬁj,
Trong do: h "
p- 1a bac cia m6é hinh GARCH.
g: la bac cua m6 hinh ARCH.

Phuong trinh néi 1én rang phuong sai
O,bay gio phu ‘Ehué)c vao ca gia tri que} khl’f
cua nhirng ct soc, dai dién boi céac bién tré
ctia hang nhiéu binh phuong, va cac gid tri
qua khtr cua ban than O, dai dién boi cac
bién o,_,. Dang don gian nhit ctia mo6 hinh
GARCH 1a GARCH (1,1), duoc biéu dién
nhu sau:

2 2 2
O-z - a)+0(1€t_1 + ﬂlo-t—l

Trong d6: u 1a hing sb; E(m) = 0va
Var(n) = 1; >0, o, 2 0 va <1 la hang s6
khong am véi Zil a, + Z; B, <1 chac chin
duong ctuia phuong sai di€u kién va tinh dirng.
Khi ma ¢ =0 mo6 hinh GARCH tré thanh m6
hinh ARCH.

Mot ich 1oi 16 rang nhat mo hinh GARCH
mang lai so voi moé hinh ARCH 1a ARCH(q)
vo tan bang GARCH (1,1). Néu ARCH c6 qua
nhiéu do tré (q 16n) thi c6 thé s& anh hudng
dén két qua u6c luong do giam déng ké s6 bac
tu do trong mo hinh. M{t chudi dir liéu cang
nhiéu d¢ tré s& c6 nhiéu bién bi mat.

Tiéu chuin AIC

Akaike (1974) dé xuit tiéu chuan AIC
1a k¥ thuat dung dé lya chon mé hinh. AIC
dira trén nén tang 1y thuyét thong tin va 1a mot
tiéu chi ma tim kiém mot moé hinh trong do
c6 mot phu hop véi nhung vai thong sb chinh
x4c. M6 hinh nay duoc chon bang cach giam
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thiéu khoang cach Kullback-Leibler gitra mo
hinh va d¢ chinh xac.

AIC duoc x4c dinh bang cong thirc sau:
AIC(p,q)=—2Inl+2k

Trong do:

_ ¢ 14 gia tri t6i da cia ham Likelihood
duoc udce tir mo hinh;

- k1a bac tu do cua mo hinh.

Ttr mot vai moé hinh ude tinh tir dir licu,
gia tri AIC 1a gia tri thap nhat.

Phwong phap chuyén dir liéu: Box-Cox

Theo Osborne (2010) chuyén dbi dir liéu
bang Box-Cox tiém ndng tot nhat khi bat cu
nao muon chuan hoa dir li¢u hodc can bang
phuong sai nhu mong muon, ma Box-Cox
dugc hinh dung nhu 1a mot loai thude chira
bach bénh cling dong thoi diéu chinh chuan
hoa, tuyén tinh va giam da cong tuyén. Cong
thirc cua sy chuyén déi Box-Cox la:

A
Y, -1
« |, forA#0
Y, = A f
log,(,), forA=0

Trong d6: y la dix liu thyc tai thoi gian
* o A A R . N . \ \
Ly, la dir liéu chuyén doi tai thoi gian t va 4 1a

Hinh 2: Gia vang Viét Nam
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gia tri trung binh sai s6 binh phuong ctia phan
du thap nhét. Chuyén dit liéu chi ap dung cho
chudi dir liéu duong, y, >0.

Do chinh xac cia du bao

C6 mot s6 bién phap dé danh gia du bao.
D061 voi nghién ciru nay, phuong phap MAPE
(Mean Absolute Percentage Error) sé duoc tinh
toan. MAPE do d6 chinh xé4c ctia du bao vé ty
1€ phan tram. Cong thirc nhu sau:

MAPE—[gZ S /nJXIOO%
Y,

Trong do, y, 1a gia trj thuc; ¥, 1a gia tri

du bao; n 1a s thoi ky.

t=1

Khi so sanh céc gitra hai mo hinh, gia tri
nhé hon cia MAPE cho biét mo hinh t6t hon
mo hinh con lai.

3. Dir liéu va két qua nghién ciru

S6 liéu thu thap tir thi truong vang, véi
4135 ky quan sat. Dit liu str dung cho nghién
ctru nay la gia vang Viét Nam dugc thu thap tu
ngay 03/01/2000 dén ngay 06/11/2015. Theo
xu huéng cho thay gia vang Viét Nam c6 xu
hudéng tang & mot khoang thoi gian va dao
dong manh.

Tinh xu thé cta so liéu vang

tir Ky quan sat 1 dén 4135
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Tinh xu thé thé hién trén biéu do, diéu
nay can thiét phai khur tinh xu thé dé dir liéu
c6 tinh dimg. K§ thuat khir tinh xu thé sir dung

1a Box-Cox, sau khi khir tinh xu thé dit liéu
c6 dang nhu sau:

Hinh 3: Tinh dirng ciia dir liéu sau khi khir tinh xu thé
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Nguon: Phan tich soé liéu

Tinh dirng cua dir li¢u

Augmented
Dickey-Fuller test 03851 0.0000
Phillips-Perron test | -63.853 0.0000

Nguon: Phan tich so liéu

Xac dinh mé hinh, ham tu hdi quy
(ACF) va tir hdi quy ting phan (PACF) thé
hién trén hinh v€ tir dir li€u sau khi da khuwr
tinh xu thé.

Hinh 4: Ham ty hdi quy va tu hoi quy riéng phan
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Nguon: Phdn

Vi cac gid tri déu nam trong ving khong
c6 y nghia, nén trong bai nghién ctru s¢ khong
dung ARIMA trong phuong trinh Mean cho

95% Confidence bands [se = 1/sqrt(n)]
, A qen
tich so liéu

hiéu ing ARCH, chi sir dung phuong trinh
phuong sai.
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Kiém tra hiéu img ARCH Két qua kiém tra hiéu tng ARCH tir phan
mém Stata 12.0 tir dit lidu thu thap cho thay
' s - dir liéu co hiéu tng ARCH. Bang chiing thyc
: : nghiém cho thay gi tri P-value déu nho hon
2 4116.063 0.0000 0.05 t6i do trd 5.
3 4115.098 0.0000
4 4114.112 0.0000
5 4113.117 0.0000
Nguon: Phan tich so liéu
8 <
E) w
‘.\II -
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Nguon: Phan tich sé liéu

Tt hinh v& cho thay dit liéu gia vang Viét  Clustering). V&i tinh chat bién dong nay, rat
Nam c6 tinh chit bién dong cum (Volatility —phu hop str dung mé hinh GARCH dé dy béo.

Két qua wée tinh mé hinh GARCH cho két qua nhw sau:

u -6.13946 | 0.0000 | -6.138281 | 0.0000 | -5.80225 0.0000
) 0.002153 |0.0283 | 0.002018 |0.0384 | 0.001489 0.0089
a, 0.921071 10.0002 | 0.908809 | 0.0002 | 0.870718 0.0001
B, 0.079861 |0.6005  0.064543 | 0.7848 | 0.242891 0.3493
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Tham <& GARCH (1,1) GARCH (1,2) GARCH (1,3)
Coefficient Prob. Coefficient Prob. Coefficient Prob.
B, 0.027673 | 0.8094 -0.1034 0.5973
B, -0.00551 0.9502
LL -12289.1 -12289.00 -12297.2
AlIC 5.953053 5.953511 5.957956
MAPE 291.6873 291.6421 278.9681
Gia tri MAPE thoi ky du bao (5 ngay)
MAPE 149.8018 149.7922 147.0664

Nguén: Phan tich sé liéu

Két luan tir viéc chay mo hinh bang
phan mém Eviews 9.0, nhom tac gia dé xuat
s& chon mé hinh GARCH (1,1) dung dé dy
bao gia vang Viét Nam vi mo hinh ¢6 AIC nho
nhat. Tuy nhién, néu st dung gia tri MAPE thi

40
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Root Mean Squared Error  18.47785
20| Mean Absolute Error 18.47491
Mean Abs. Percent Error ~ 149.7922
40 Theil Inequality Coefficient 0.999921
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4. Két luan

Tur két qua nghién ctru cho thdy ddi
v6i gid vang Viét Nam phu hop voi mo hinh
GARCH(1,1) va GARCH(1,3). Béi v6i mo
hinh ARIMA cho thiy khong phu hop véi

GARCH (1,2) 1a m6 hinh cho gia tri MAPE
nho nhat. M6 hinh GARCH(1,3) bi loai vi da
vi pham diéu kién cia mé hinh GARCH (vi
khong nhan Béta gia tri 4&m, khong phu hop
dung dé tién hanh du bo.

viéc du bado gia vang Viét Nam. B?mg ching
nay da dugc chung minh tur viéc lga chon
d6 tré tir ham ty hdi quy va ham ty hdi quy
ting phan.
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