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Tom tat:

Duea trén dit liéu thu thdp la gid dong cira ciia c6 phiéu Cong ty C6 phan Sita Viét Nam (VNM) theo
ngay, tir ngay 31/8/2016 dén ngay 14/9/2020, bao gom 989 quan sdt dwoc sir dung do lwong s bién dong
ciia gid ¢6 phiéu va lpi sudt ngay. Tir d6 sie dung mé hinh ARCH-GARCH dé du bdo lgi sudt ciia c¢é phiéu
VNM. Chudi loi sudt theo ngay ciia VNM tudn theo quy ludt phan phéi chudn va cé tinh dirng. Két qua
nghién cieu cho thay mé hinh GARCH(1,1) phii hop dé tién hanh dy béo ty sudt ciia cé phiéu VNM. Nhitng
bién déng trong qud khir ciia thi truong cé thé dwoc lap lai trong hién tai va nghién ciru dw bdo nhitng bién
déng ciia thi trwong gop phan cung cdp dir liéu quan trong trong viéc quyét dinh phdn bé tai san, quan 1y
riii ro va quan Iy cde danh muc dau tw cho cde nha dau tw trén thi truong chirmg khodn Viét Nam.

Tir khéa: mé hinh ARCH-GARCH, loi sudt c6 phiéu.

1. Pt van dé

Su phat trién tmg dung cong cu kinh té lugng
trong linh vyc tai chinh d4 gi¢i thiéu nhiéu mo hinh
va k¥ thuat phan tich gitip chung ta khong nhitng co
thé du bao hanh vi ciia nhitng nha dau tu qua suat
sinh loi ky vong, ma con du béo rii ro bang céc chi
bao phuong sai hay do 1éch chuan. Nhiéu mé hinh
dinh gia tai san da nd lyc udc lugng sudt sinh loi ky
vong cuia mot tai san cu thé va g v6i moi suét sinh
loi ky vong déu bao ham yéu t6 rui ro hé thong va
rii ro phi hé théng. Véi thyc tién nhu vay, cac mod
hinh kinh té lugng va du bao doi hoi phai co kha
ning du bao mirc d6 dao dong cua cac chudi thoi
gian. Cac mo hinh dy bao nhu vay thugc nhom méo
hinh ARCH (Autogressive Conditional Heteroske-
dasticity). Trong nhimg nim gan ddy, cac mo hinh
ARCH da dwoc nhiéu nha nghién ciru sir dung dé
udc lugng cac nhan t6 anh huong dén rui ro cia cac
tai san tai chinh trén thi truong ching khoan, thi
truong vang, va nhiéu thi truong cao cap khac nham
cung cap thong tin cho cac quyét dinh kinh doanh,
va dac biét trong quan tri rai ro.

M6 hinh ARCH do Engle phét trién nim
1982. M6 hinh nay cho rang phuong sai ctia cac
s6 nhidu tai thoi diém t phu thudc vao cac s6 hang
nhiéu binh phwong & céc giai doan trudc. Engle cho
rang tot nhat ching ta nén mé hinh héa dong thoi
gia trj trung binh va phuong sai ciia chudi dit liéu
khi nghi ngd rang gi4 tri phuong sai thay doi theo
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thoi gian. Theo Engle (1995), mot trong nhiing han
ché cia mo6 hinh ARCH 13 n6 ¢6 vé gidng dang mo
hinh trung binh di dong hon 12 dang mé hinh ty hoi
quy (AR). Vi vay mot ¥ tuong méi duoc dé xuat
1a chiing ta nén dwa thém céc bién tré cua phuong
sai ¢6 diéu kién vao phuong trinh phwong sai theo
dang tu hdi quy. Y tuéng nay do Tim Bollerslev
dé xuit lan dau tién vao nam 1986 trén tap chi
Journal of Econometrics voi tén goi “Genreralised
Autogressive Conditional Heteroskedasticity”; va
viét tat 1a moé hinh GARCH. Ngoai ra, néu cac anh
huéng ARCH c6 qué nhidu do tré s& c6 anh hudng
dén két qua woc luong do giam dang ké sb béac tu
do trong md hinh, va diéu nay cang nghiém trong
dbi v6i cac chudi thoi gian ngan. Chinh vi vay, mo
hinh GARCH c¢6 xu huéng dugce cac nha du bao su
dung phd bién hon.

Mat khac trong gidi nghién ciru hién nay
dd c6 mot s6 cong trinh nghién ciru duge cong
bd nhu : Hiéu tng GARCH trén diy loi suat thi
truong chung khoan Viét Nam 2000-2003 cua tac
gia Vuong Quan Hoang (2004); Dy bao bién dong
gia chirng khoan qua mo hinh Arch — Garch cua tac
gia Pham Chi Khoa; hay M6 hinh hoa bién dong thi
truong chung khoan: Thuc nghiém tir Viét Nam cta
nhom tac gia H5 Thuy Tién, HO Thu Hoai, Ngb Vin
Toan (2017). Tuy nhién chua c6 cong trinh nghién
ciru nao nghién cuu viée ap dung moé hinh Arch —
Garch vao viéc dy bao ty suét nganh thyc phém, do
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d6, nghién ctru lya chon ¢6 phiéu ciia dai dién cho
nganh thyc phim 14 VNM dé phan tich va du bao
ty suat.
2. Muc tiéu nghién ctru
2.1 Muc tiéu chung

Ung dung mdé ARCH/GARCH vao udc luong
ty suét ctia c6 phiéu niém yét trén thj truong chimg
khoan néi chung va c¢b phiéu VNM néi riéng. Tir
d6, nghién ctru chi ra mé hinh dy bao lgi suét cua
cb phiéu VNM trong thoi gian téi.
2.2. Muc tiéu cu thé

Thir nhit, Kiém chimg kha ning giai thich
cia md hinh ARCH/GARCH cho su thay ddi loi
suét cta cb phiéu Cong ty C6 phan Sita Viét Nam.

Thir hai xay dyng mé hinh du béo 1oi sudt cho
¢b phiéu nay trong thoi gian téi.
3. Pbi twong va pham vi nghién ctru
3.1. Péi twong nghién ciru

Str dung mdé hinh ARCH/GARCH vao viéc
woc lugng loi suat cd phiéu ciia Cong ty C6 phan
Stra Viét Nam.
3.2. Pham vi nghién ctru

Nghién ctu dya trén céc $6 liéu thir cép duoc
thu thap trén thi trudng chung khodn Viét Nam,
mau dir liéu vé gia dong cira, tir d6 tinh ty suét sinh
10i theo thoi gian ciia ¢6 phiéu Cong ty C6 phan Sita
Viét Nam.
3.3. Phwong phap nghién ciru
* Thu thap va tinh toan dir liéu nghién ciru

Tac gia tién hanh thu thap cac thong tin vé
gi4 dong cira ctia c6 phiéu VNM theo ngay, tir ngay
31/8/2016 dén ngay 14/9/2020 (gdm 989 quan sat).
Cin cir vao chudi gia dong cira cua c¢d phiéu ta tinh
ty sudt sinh loi cua ¢ phiéu.
* Phwong phap xir 1y, tong hop va phan tich dit liéu

Nghién ctru st dung cac phuong phap truyén
thdng nhu dién giai, phan tich, tong hop,...,dé tai da
ung dung mo hinh tai chinh hién dai, két hop voi
cac kién thic vé xac sudt, thdng ké toan, kinh té
lwong va cong cu md ta thong ké, phan tich twong
quan, phan tich hdi quy dua trén phan mém Excel
va phan mém Eview, Stata 8.0.
4. Két qua nghién ciru
4.1. N¢i dung ciia mé6 hinh ARCH/GARCH

Dura vio gid dong cira cua ¢ phiéu dugc théng
ké trén website cua S¢ giao dich chung khoan thanh
ph6 H6 Chi Minh, ta xac dinh suét sinh loi cho ¢b
phiéu vi s& loai bé duoc muc do giao dong gia hang
ngay ctia c¢6 phiéu.. Néu goi Rt 1a lgi suit c¢6 phiéu
VNM ¢ thoi diém t, thi ta ¢6 loi sudt thi trudng cd
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phiéu nhu sau:

= (Pt; Pt—l)

t—1

Trong do, P, 1a gia dong cira cia VNM tai ngay t;
P, la gia dong ctra cua VNM tai ngay t-1.
Phén phéi chudi ty suit sinh lgi lgi nhuén hang ngay
ctia chi s6 thi truong (VN — Index) trong thoi gian
nghién ctru duge mo ta bang cac dai luong théng ké
nhu trung binh, phuong sai, d¢ 1éch chuén, d06 nhon
va Jarque — Bera.

Mo hinh ARCH dugc st dung dé dic ta va
mo hinh héa chudi thdi gian. Chiing dugc sir dung
mdi khi ¢6 1y do tin ring, tai bat ky thoi diém thoi
gian nao, chudi ¢6 phuong sai thay d6i. Cu thé cac
mo hinh ARCH gia str rang phuong sai ciia chudi
thoi gian hién tai 1a mot ham sé cua céc sai s6 ngau
nhién thoi gian trudc. M6 hinh ARCH(p) co dang
tong quat:

Phuong trinh trung binh:
R =B, +B.X +u, (1)
u, ~ N(0,h,)
Phuong trinh phuong sai:
hi = Yo+ 20 Yy )

Trong mé hinh GARCH, phuong sai ¢ diéu
kién tham gia tryc tiép vao phwong trinh trung binh.
Ty suét sinh loi ciia chimg khoan c6 thé phu thude
vao bién dong ciia n6. M6 hinh GARCH(p,q) c6 thé
duoc biéu dién nhu sau:

Phuong trinh trung binh:
R =B +B. X +u 3)
u, ~ N(0,h,)

Phuong trinh phuong sai:
hrz =Yoot Zipq aihf—l + Zj‘zﬂ’j”?—,;‘ 4)

Trong d6: §,>0;y,>0 d dam bao phuong sai
16n hon khéng. Hé s6 7; do su bién dong c6 thé xay
ra & thoi ky tiép theo. Néu hé sé 8, cao didu d6 thé
hién co sy bién dong trong thoi gian dai.

Do 16n cia cac tham sb 8, Y, quyét dinh tac
dong ngén han cia dao dong chudi thoi gian. Néu
tong hé sb hdi quy bang mot, ¢t sde s& co tac dong
dén sy bién dong cia VNM trong dai han. Bé 1a cu
sdc véi phuong sai co diéu kién lau dai.

4.2. Két qua phan tich
4.2.1. Mé ta thong ké, kiém tra tinh dirng ciia
chudi ty suét c6 phiéu VNM

Thong ké mo ta ty suét sinh loi ciia ¢6 phiéu
VNM dugc cho trong Bang 1.
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Bing 1. Mé ta thong ké ciia chudi ty sudt cé phiéu VNM

RT
Mean 6.36E-05
Median 0.000000
Maximum 0.129161
Minimum -0.114974
Std. Dev. 0.016288
Skewness 0.315017
Kurtosis 11.95554
Jarque-Bera 3321.334
Probability 0.000000
Sum 0.062879
Sum Sq. Dev. 0.262102
Observations 989

(Nguon: Xt Iy thong ké cua tic gia)

Gi4 tri trung binh ciia chudi Mean bang 6.36E-

05 nén chudi Rt c6 thé c6 hing sb. Trung binh ty

suét sinh loi dwong ching t6 gi4 ting trong khoang

thoi gian quan sat. Kiém dinh Jarque — Bera, véi

mirc ¥ nghia 5% gia thiét chudi ty suit phan phi
chuén di bi bac bo.
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Dé kiém tra tinh dimg ctia chudi nghién ctru
sir dung phuong phap kiém dinh nghiém don vi s&
cho ta két qua chinh xac va dang tin cdy nhat. Két
qué kiém dinh:

Bdng 2. Két qua kiém tra tinh dirng ciia chudi Rt
ADF Test -22.99075 1% Critical Value* -3.4458
Statistic

5% Critical Value -2.8676

10% Critical Value -2.5700

*MacKinnon critical values for rejection of
hypothesis of a unit root.

(Nguon: Xir Iy thong ké cia tac gia)

Tri tuyét dbi cua théng ké 7 cua bién Rt 1a

-22,99075 16n hon gia tri 7 tra bang & cac muc y

nghia 1%, 5% va 10%; nén ta bac bo chap nhén gia
thiét HO: chudi Rt 1a chudi 1a dimg.

4.2. Lwa chon mé hinh phu h¢p cho phwong
trinh ty suét c6 phiéu VNM

Gian d6 ty twong quan cua chudi ty suat cd
phiéu cho phép nhén dién dugc bac cuia MA va AR.

Bdng 3. Gian dé tw twong quan ciia chudi Rt

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
| | | | 1 0.014 0.014 0.1809 0.671
| | | \ 2 0.020 0.019 0.5612 0.755
| | | | 3 -0.044 -0.045 2.5179 0.472
| | | | 4 -0.054 -0.054 5.4689 0.242
| | | | 5 0.033 0.036 6.5454 0.257
| | | | 6 0.036 0.036 7.8460 0.250
| | | | 7 0.000 -0.007 7.8460 0.346
| | | | 8 0.013 0.012 8.0190 0.432
| | J \ 9 -0.030 -0.023 8.9125 0.445
JF J* 10 0.071 0.074 13.933 0.176
| | | \ 11 -0.018 -0.021 14.262 0.219
| | | | 12 -0.049 -0.054 16.646 0.163
| | | | 13 -0.012 -0.007 16.790 0.209
| | | | 14 -0.007 0.003 16.837 0.265
| | | | 15 0.016 0.007 17.093 0.313
JF J \ 16 0.069 0.059 21.928 0.146
| | | | 17 -0.039 -0.038 23.436 0.136
| | | \ 18 -0.035 -0.035 24.702 0.133
| | | | 19 0.011 0.027 24.820 0.167
| | | | 20 0.043 0.043 26.662 0.145
| | | \ 21 0.000 -0.014 26.662 0.182
| | | | 22 -0.023 -0.024 27.196 0.204
| | | \ 23 -0.013 -0.002 27.369 0.241
| | | | 24 -0.005 -0.001 27.397 0.286
| | | \ 25 -0.010 -0.015 27.504 0.331
| | | | 26 0.016 0.000 27.776 0.370
| | | | 27 -0.036 -0.030 29.098 0.356
| | | \ 28 -0.010 0.002 29.196 0.403
| | | | 29 0.046 0.047 31.388 0.347
| | | \ 30 0.039 0.029 32919 0.326
| | | | 31 -0.034 -0.042 34.079 0.322
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32
33
34
35

36

-0.048 -0.043 36.432 0.270
-0.022 -0.001 36.912 0.293
0.030 0.034 37.824 0.299
0.053 0.037 40.749 0.232
-0.005 -0.026 40.775 0.268

Str dung céac hé s6 tu tuong quan ACF dé chon
béc q cho MA, hé sé ty twong quan riéng PACF dé
chon bac p cho AR. Rt 12 chudi dirng nén ta chon p,q

(Nguon: Xir Iy thong ké cia tdc gid)
1a nhitng gia tri nim ngoai khoang tin ciy (mirc y
nghia 5%) 1a (— 350 s + o0 )» do d6 ta c6 AR(10).
MA(10, 16).

)

/989 >

Bdng 4. Két qud hoi quy mé hinh ARMA

Dependent Variable: RT

Method: Least Squares

Sample(adjusted): 11 989

Included observations: 979 after adjusting e

Convergence achieved after 12 iterations
Backcast: -5 10

ndpoints

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000402 0.000739 0.544328 0.5863

AR(10) 0.915098 0.027025 33.86095 0.0000
MA(10) -0.898149 0.030755 -29.20310 0.0000
MA(16) 0.008283 0.014185 0.583916 0.5594
R-squared 0.026922  Mean dependent var 0.000105
Adjusted R-squared 0.023928 S.D. dependent var 0.016322
S.E. of regression 0.016125  Akaike info criterion -5.412754
Sum squared resid 0.253531 Schwarz criterion -5.392789
Log likelihood 2653.543 F-statistic 8.991896
Durbin-Watson stat 1.994378 Prob(F-statistic) 0.000007

Kiém tra bac ctia hiéu itng ARCH trong mo

(Nguon: Xit Iy thong ké ciia tac gid)
hinh EQO1, kiém tra 14n luot cac bac cua ARCH, bt

dau tir bac 1 va bac 2, thu duoc két qua udc lugng EQ02.
Bdng 5. Kiém tra bdc ciia hiéu vmg ARCH trong EQ01

ARCH Test: |
F-statistic 5.679927 Probability 0.003528
Obs*R-squared 11.26348 Probability 0.003582
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Sample(adjusted): 13 989
Included observations: 977 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
C 0.000220 2.93E-05 7.504703 0.0000
RESID"2(-1) 0.072585 0.031954 2.271543 0.0233
RESID"2(-2) 0.073636 0.031955 2.304340 0.0214

Gia tri P-value nho hon 5% nén ta bac bo Ho,
chudi nay co thé ¢ hiéu tmg ARCH bac 2.

Kiém tra hiéu Gtng ARCH bac 3, 4,.. déu
khong théa man véi mic y nghia 5%. Do d6 hiéu
ung ARCH ctia m6 hinh la bac 2.
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(Nguon: Xir Iy thong ké cua tdc gid)

Vi chudi thoi gian ndy c6 hiéu ing ARCH nén
ta s& thay dbi cach wdc lwong mé hinh theo phuong
phép LS — Least Squares (NLS and ARMA) sang
uoc luge theo phuong phap ARCH.
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Bdng 6. Két qua hoi quy mé hinh ARMA bang phwong phdp NLS and ARMA

Dependent Variable: RT

Method: ML - ARCH (Marquardt)

Sample(adjusted): 11 989

Included observations: 979 after adjusting endpoints
Convergence not achieved after 500 iterations
MA backcast: -5 10, Variance backcast: ON

Coefficient Std. Error z-Statistic Prob.

C 0.000385 0.000443 0.870460 0.3840

AR(10) 0.412920 0.178176 2.317488 0.0205

MA(10) -0.355235 0.179417 -1.979943 0.0477

MA(16) 0.055514 0.024548 2.261456 0.0237
Variance Equation

C 5.55E-05 1.17E-05 4.724923 0.0000

ARCH(1) 0.292057 0.053986 5.409879 0.0000

ARCH(2) -0.033551 0.056739 -0.591322 0.5543

GARCH(1) 0.568989 0.078789 7.221709 0.0000

R-squared 0.012228 Mean dependent var 0.000105

Adjusted R-squared 0.005107 S.D. dependent var 0.016322

S.E. of regression 0.016280  Akaike info criterion -5.508714

Sum squared resid 0.257359 Schwarz criterion -5.468783

Log likelihood 2704.515 F-statistic 1.717136

Durbin-Watson stat 1.967723 Prob(F-statistic) 0.101322

Heé s6 gan vai bién ARCH(2) c6 gia tri P-value
bang 0,5543 16n hon muc y nghia 5 %, nén hé so
khong cé y nghia thong ké, do vay ta loai bién
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(Nguon: Xit Iy thong ké cua tic gia)

ARCH(2) ra khéi mé hinh.

mé hinh EQ04.

Bdng 7. Két qud woc lvong mé hinh GARCH(1,1)

Dependent Variable: RT

Method: ML - ARCH (Marquardt)

Sample(adjusted): 11 989

Included observations: 979 after adjusting endpoints
MA backecast: -5 10, Variance backcast: ON

Coefficient Std. Error z-Statistic Prob.

C 0.000321 0.000445 0.721145 0.4708

AR(10) 0.392270 0.185074 2.119533 0.0340

MA(10) -0.337196 0.185552 -1.817261 0.0692

MA(16) 0.056337 0.024400 2.308866 0.0210
Variance Equation

C 5.99E-05 6.43E-06 9.318264 0.0000

ARCH(1) 0.270437 0.044063 6.137462 0.0000

GARCH(1) 0.540200 0.044173 12.22906 0.0000

R-squared 0.012056  Mean dependent var 0.000105

Adjusted R-squared 0.005958 S.D. dependent var 0.016322

S.E. of regression 0.016273 Akaike info criterion -5.510551

Sum squared resid 0.257404 Schwarz criterion -5.475612

Log likelihood 2704.415 F-statistic 1.976973

Durbin-Watson stat 1.968084 Prob(F-statistic) 0.066243
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Két qua uée luong sau khi loai bién ARCH(2),

(Nguon: X Iy thong ké ciia tac gia)
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M6 hinh GARCH(1,1) tat ca cac hé s6 déu
c6 y nghia thong ké. Nhung d€ mo hinh c6 do tin
cay va co thé dung d€ dy bao, ta phai kiém tra tinh

dimg cuiia phan du va hiéu tng ARCH cua mé hinh
GARCH(1,1).
Kiém tra hiéu tmg ARCH trong mo hinh EQ04.

Bdng 8. Két qua kiém tra tinh dimng ciia chudi trong EQ04

ARCH Test:
F-statistic 0.094491 Probability 0.758609
Obs*R-squared 0.094676  Probability 0.758315
Test Equation:
Dependent Variable: STD RESID”2
Method: Least Squares
Date: 11/10/20 Time: 13:56
Sample(adjusted): 12 989
Included observations: 978 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
C 1.008966 0.135745 7.432778 0.0000
STD RESID"2(-1) -0.009839 0.032007 -0.307394 0.7586

Kiém tra tinh dirng ctia chudi phan du (Et) cua
md hinh EQ04 bang kiém dinh ADF ta c¢6 két qua
sau:

Bdng 9. Két qua kiém tra tinh dieng ciia chudi trong
EQ04

ADF Test
Statistic

-14.19961 1% Critical

Value*

5% Ceritical
Value

10% Ceritical
Value

-3.4398

-2.8649

-2.5686

*MacKinnon critical values for rejection of
hypothesis of a unit root.

(Nguon: Xir Iy thong ké cua tac gia)

Tri tuyét dbi cta théng ké 7 cua bién Rt 1a
-14,1991 16n hon gia tri T tra bang & cac muc y
nghia 1%, 5% va 10%:; nén ta bac bo gia thiét HO:
chudi Rt 14 chudi ding

M6 hinh GARCH(1,1) khong con tin hiéu
ARCH nén mé hinh nay 1a mé hinh thich hop dé
du bao.

4.3. Du bao
Dua theo két qua wdc lugng md hinh EQ04, ta
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(Nguon: Xir Iy thong ké ciia tac gid)

¢6 mo hinh dy bao c6 dang:
R,=0,000321 + 0,392270R,_,,— 0,337196¢,_,, +
0,056337¢,_ 4,

h, = 5,99E —05 +0,270437¢> , +0,5402h,_,

D6 thi chudi dit liéu vé phuong sai ciia suat
sinh lgi Rt (GARCHO1):

Bang 10. Phuong sai cua mé hinh GARCH(1,1)

.005

.004 4

.003 -

.002 4

0014

.000

250 50 750

—— GARCHO1

(Nguon: Xit Iy thong ké ciia tac gid)
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