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Abstract: The development of econometric tools in the field of finance has introduced numerous models
and analytical techniques. This paper introduces the Autoregressive Conditional Heteroskedasticity
(ARCH) model. It then proceeds to model, estimate, and test the model while illustrating the application
of the ARCH model in forecasting returns using Eviews.
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1. Pit vin dé

Trong linh vuc tai chinh tién té, nguodi ta quan
tam dén do bién dong cua cac chudi danh muc dau
tu dac trung cho sy rui ro ciia n6. Rui ro & day duoc
do bang phwong sai c6 didu kién cua loi suét cia tai
san co ban.

Trong nhitng nim 80 va 90 cua thé ki 20, Engle
va nhiéu tac gia khac di dwa ra 16p mé hinh phuong
sai ¢6 didu kién thay déi. Mot trong nhirg mé hinh
dugc xem 1a ¢6 hiéu qua trong kinh té va tai chinh 1a
md hinh phwong sai c¢6 diéu kién cua sai sé thay doi
tu hdi quy (ARCH), tac gia Engle (1982).

2. N§i dung nghién tru

2.1 Mé hinh phwong sai cé diéu kién ciia sai so
thay déi tw hoi quy (ARCH)

2.1.1 Cau triic ciia mé hinh phirong sai c¢é diéu kién
thay doi

Goi r, = Log(P/ P.,) = Log(l-k AR J , xét trung binh

t-1
va phuong sai c6 diéu kién (Jeampbell, Lo,
MacKinlay, 1997) cua r;:

H :E(E/F;—l)’

Gszar(r/Ff):E[(rf )Z/FHJ 2.1

trong d6 F1a thong tin c6 ¢ thoi diém ¢t — 1 (1a
o - dai sb), P, la gi4 cla tai san co ban tai thoi ky .
Gia thiét rang 7, tudn thi mo hinh chudi thol gian,
chang han mo h1nh ARMA (p,q) v6i mot sb bién giai
thich nao do.
RS ”+Z¢,

q
4208 (2.2)
i=1 i=1
trong do6 p, ¢ 1a cac s6 nguyén khong am. Bic p,
¢ phu thudc vao tan so cua so liu.
Tu (2.1) va (2.2) ta co:

o =Var(r,/ F_)=Var(&, | F_) (2.3)

Phuong trinh (2.3) 1a m6 hinh phuong sai c6 diéu
kién nthay dbi.
2.1.2 Qud trinh ARCH (gq)

Qua trinh (¢,), el 1a ARCH (q) khi

n=Ht¢E

gt :O-tzl
ol = taEl F e, + ot a s,
voi @, >0,0,20,...,a,20

z,la bién ngdu nhién doc 1ap co cung phan bd voi
ky vong bang khong, phuong sai bang 1.

Cac h¢ s0 @, phdi thoa man mot so diéu kién nhat
dinh sao cho phu(mg sai khong diéu kién 13 hiru han,
e thuong dugc gia thiét 1a c6 phan bd chuan hoa hodc
phan bb t- Student
2.2. Duw bdo sudt sinh 1i ciia chirng khodn

Str dung md hinh ARCH dé dy bao suét sinh 10i
clia chi s6 Vn-Index trong ngay 29/03/2014.

Ngudn sé liéu lay tir trang: www.cophieu68.vn

Mau ldy gdbm 1549 quan sat dai dién cho 1549
chi s6 Vn-Index theo ngay trong khoang thoi gian tir
2/01/2008 dén 28/03/2014.

Ta tao ra chudi dit liéu sut sinh loi voi 1549 quan
sat, trong do sut sinh loi cua chi s6 Vn-Index duoc
tinh theo cong thuc R=log(Vnindex/Vnindex(-1)).

Bang so sanh hai mdé hinh ARMA(1,0) va
ARMA(0,1):

Mb hinh
Chitieu | ARMA(1,0) ARMA(0,1)
RMSE 0.016471 0.016469
AIC 0.00428 0.00429
SBC 0.00431 0.00432
HQ 0.00429 0.004302
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Nhu vay mo hinh ARMA(1,0) c6 thé 1a mo hinh
pht hop cho suit sinh 1oi trung binh.

M6 hinh suét sinh loi trung binh ¢ dang:

r. =—0.000269+0.277676r, ,

Két qua uéc luong md hinh ARCH(1):

Variable Coeflicient Std. Error z-Statistic Prob.
AR(1) 0217279 0.021471 10.11966 0.0000
“fariance Equation

c 0.000170 7.33E-06 2325228 0.0000

RESID{-1p"2 0337889 0.049133 6.877024 0.0000

R-squared 0.073315 Mean dependentvar -0.000274

Adjusted R-squared 0072115 S.D. dependentvar 0.016477

S.E. of regression 0.015872  Akaike info criterion -5.522560

Sum squared resid 0.388962 Schwarz criterion -5.5121968

Log likelinood 4274700 Hannan-Quinn criter. -5.518705
Durbin-Watson stat 1.864036

Két qua md hinh ARCH(1) c6 thé duoc viét lai
nhu sau:
r,=021727%,_, +e,

&1 N(0,07)
o2 =0.00017+0.338¢2,
Két qua wdc lugng mo hinh ARCH (4):

Wariable Coefficient Std. Error z-Statistic Prob.
AR(1) 0.255753 0.024605 10.39418 0.0000
Variance Equation

C 7.34E-05 4 99E-06 1470672 0.0000
RESID{-1p"2 0.185817 0.044742 4153093 0.0000
RESID{-2y"2 0220632 0.039049 5650072 0.0000
RESID{-3y"2 0152281 0.039564 3.848986 0.0001
RESID{-4y"2 0.164302 0.040260 4083249 0.0000
R-squared 0.076500 Mean dependentvar -0.000274
Adjusted R-squared 0.073504 3S.0. dependentvar 0.016477
S.E. of regression 0.015860 Akaike info criterion -5.661814
Sum squared resid 0.387625 Schwarz criterion -5.641088
Log likelihood 4385413 Hannan-CQuinn criter. -5.654105

Durbin-Watson stat 1.940072

So sanh phuong sai hai mé hinh ARCH(1) va
ARCH(4)
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O mo hinh ARCH(4) cho ta udc lugng phuong sai
nhén hon va 1 rang hon so véi mo hinh ARCH(1).
Diéu nay phan nao chimg t6 mo hinh ARCH (4) phu
hop véi suat sinh lgi ctia chi s Vn-Index hon mé
hinh ARCH (1).

Két qua md hinh ARCH(4) ¢ thé duoc viét lai
nhu sau:

=0.255753¢,_, +e,
&1 N(0,07)
o’ =0.00000734+0.186¢” , +0.221¢” , +0.152¢”.

Két qua du bao m6 hinh ARCH(4):

,+0.164¢7,

Nedy e, e 7 (suét sinh| &, (phuong
loi du bao) | sai du bao)
25/03/2014 | -0.011672 | 0.000136
26/03/2014 | -0.020826 | 0.000434
27/03/2014 | 0.009327 | 0.000087
28/03/2014 | 0.006224 | 0.000039
29/03/2014 0.00159 0.00019

Theo két qua md hinh ARCH(4), vao _ngay
29/03/2014 suat sinh lgi ky vong ctia chi s6 Vn-
Index s€ tang khoang 0.159%, véi dg 1¢éch chéan dy
kién s& 1a 1.38%.

3. Két luan

Bai bao da dua ra dugc quy trinh xdy dung mo
hinh ARCH cho dir li¢u tai chinh va ap dung mé hinh
nay cho bai toan thyc té dong thoi hudng dan cach sir
dung phan mém Eviews tinh s6 cho mé hinh ARCH
dé du bao suét sinh 10i cia dir liéu tai chinh, ching
khoan. Tur ddy c6 thé md rong nghién ctru sau hon
cac mo hinh phwong sai co diéu kién thay doi.
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