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(NG DUNG PHAN TiCH CHi SO KINH TE Vi MO
THONG QUA MO HINH GARCH VA DU LIEU BANG

VO THI LE UYEN, LE THANH HOA, PHAM VAN CHNG, PHAM HOANG UYEN

Nghién citu nay dua ra cdc quy trinh uéc lugng va lua chon mé hinh téi wu GARCH véi dii liéu bang,
ddng théi iing dung thuc nghiém dua trén b dit liéu bing vé téc dé ting trudng kinh té quéc noi,
tong vén va lao dong ctia sdu quéc gia chdu My Latinh trong giai doan tirndm 2005 dén 2015,
Théng qua két qud nghién ciru nay, khi dp dung vao tinh hinh thuc tién cia Viét Nam, c6 thé gitip
du bdo GDP trong giai doan tdi théng qua sy tang/gidm cdc dii liéu lich sir déng théi cé tinh dén
cdc ddc diém riéng ctia nén kinh té Viét Nam trong béi cnh Cdch mang céng nghiép 4.0.

Keywords: Mo hinh ARCH, mé hinh GARCH, mé hinh OLS, mé hinh LSDV

ANALYSIS OF MACROECONOMIC INDICATORS THROUGH
APPLICATION OF THE GARCH MODEL AND PANEL DATA

Vo Thi Le Uyen, Le Thanh Hoa, Pham Van Chung,
Pham Hoang Uyen

This study provides the procedures for estimating
and selecting the optimal GARCH model with panel
data, and empirically applies the table data on the
domestic economic growth rate (GDP), total capital
(K) and labor (L) of six Latin American countries
between 2005 and 2015. Through the results of
this study, when applied to the practical situation
of Vietnam, can help forecast GDP in the coming
period through increase / decrease of historical data
and taking into account the specific characteristics of
Vietnam's economy in the context of Industry 4.0.
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Pat van dé

Phéan tich mo hinh véi dit liéu bang dang trd thanh
xu hudng chung ma cac nha nghién cttu theong st
dung trong thoi gian gan day, dac biét ing dung doi
vGi cac chi s6 kinh t€ vi mo6 (Cermeno, R., & Grier,
K. B., 2006) dang dit liéu bang. Trong khi d6, d6i véi
cadc mo hinh 4p dung di liéu chudi thoi gian, d€ xay
dyng mo hinh phu hop nhét véi dit liéu va kiém soat
sai sO t01 wu nhat, mo6 hinh GARCH va cac dang hiéu
chinh ctia mo6 hinh GARCH lu6n la sy Iwa chon hang
dau cua gidi nghién ctu.
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Thong qua dix liéu bang, dt liéu cd thé duwoc mo
ta mot cach da dang cac théng tin vé cdc cd nhan,
cac doanh nghiép, cac dia phuong, cac qudc gia...
theo cdc mdc thoi gian nén c6 cac so sanh twong
quan hon so véi viéc chi xem xét cac chi s6 riéng 1é
theo chudi thoi gian hodc chi xem xét tai mot thoi
diém theo d@ liéu chéo. Tat nhién, d€ phu hop véi
thuec tién, viéc nghién cttu cadc mo6 hinh véi dit liéu
bang ciing can co6 cac diéu chinh phtu hop (Baltagi,
2006) nhu kiém dinh nghiém don vi vdi dt liéu
bang (Pesaran, 2007), kiém dinh tinh phuwong sai
sai s6 thay doi dong trong truong hop dit liéu bang
(Pesaran, M. H., Shin, Y., & Smith, R. P., 1999)...

Thong qua viéc tng dung bo dit liéu GARCH
bang d6i véi bd di liéu kinh t&€ vi md cua sdu quéc
gia chdau My Latinh tir ndm 2005 dén nam 2015 do
World Bank cung cap, nghién cttu nay xay dung
mot quy trinh wdéc lugng va lwa chon mo6 hinh
GARCH véi dit liéu bang phu hop nhat véi bd d
liéu. Cac két qua dugc thuwe hién véi bo di liéu chi
s6 kinh t& vi md véi cdc mo hinh t8i wu khac phuc
dwoc cac hét cac vi pham gia thuyét cia mo6 hinh
hoi quy. Pong thoi, viéc ap dung mo6 hinh GARCH
voi dit liéu bang khi phan tich da nganh, da linh
vuc cac van dé kinh té€ - xa hoi cling sé chinh xac,
hiéu qua hon, goép phan vao viéc duw bao xu huéng
GDP cuia mot qudc gia thong qua suw thay d6i cta
cac dir liéu lich str.

M6 hinh GARCH va mo6 hinh GARCH bang
trong nghién ctu

Trong cac md hinh nghién ctu vé chudi thoi
gian nhw ARMA hay ARIMA, cac phuwong sai cua
sai s6 thuwong duoc gia dinh la cac hang s8. Tuy



nhién, trong thuc tién, dic biét la
d6i véi cac chudi chiing khoan va
tai chinh, lu6n ton tai nhitng cu
s6c kinh t&€ thuong dén bat ngo
dan dén phuong sai cua sai sd
khong con 1a hang s8. S bién ddi
nay la mot nhan t6 ma mé hinh
ARMA hay ARIMA theo cach
thong thuong khong thé giai thich

Method

dwoc, din dén mo hinh sé ¢ két
qua khong chinh xac. M6 hinh mé
ta dwoc hién twong phuwong sai sai
s0 thay ddi nay chinh la m6 hinh
ARCH, trong d6 phwong sai sai s&
tai thoi diém bat ky sé€ phu thudc
vao cac binh phuwong c6 trong sd
cla céc sai s6 0 nhiing giai doan
tredc doé. Cac tng dung ctia mo
hinh ARCH trong kinh t€ va tai
chinh duoc ap dung hiéu qua d6i
v6i nhitng chudi ting dan (hodc Autocorrelation
giam dan) theo chu ki nhu gia |
ching khoan, GDP, quy md dan e |
s0... Bén canh d6, khi xem xét cac |
phuong sai sai s6 nhu trong mo o
hinh ARCH ciing can quan tam |
thém dén cac phuwong sai sai s&
clia cac giai doan truéc d6 nham
biéu thi chinh xdc hon sw bién d6i
ctia cac phuong sai sai s6, day
chinh 13 mé hinh t8ng quét cta A
mo hinh ARCH théng qua md
hinh GARCH. Hiéu qua cta mo
hinh GARCH dugc danh gia cao trong cac du bao
kinh t€ va tai chinh.

Gia st md hinh hoi quy v6i dit liéu bang tong
quat cé dang;:
Yie =m+ ¢y + X + Uy, i = 1, N, t = 1,0, T,

_ iid
Ui = Sie€ig, €¢ ~"* N(0,1),

Trong dé: N s6 la don vi chéo (theo khong gian
dwogc xép trén cac dong) va T la s6 thoi doan (dwoc
xép trén cot) trong bang dw liéu; y la bién phu
thudc, m la hé s6 chdn, xit la mét vecto dong cta
céc bién giai thich c6 k phan t, B la mdt vecto c6
cdp la kx1 cua cac hé sg, uit 1a sai s6 ngéu nhién,
va ¢ la tham s6 AR(1), tw hoi quy béac 1. Véi cac gia
dinh Ip1<1 va T du 16n d€ thoa man tinh nhat quan
uwdc lugng LS.

Levin, Lin & Chu t*

Im, Pesaran and Shin W-stat
ADF - Fisher Chi-square
PP - Fisher Chi-square
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BANG 1: KIEM PINH TINH DUNG CUA CHUOI GDP

Panel unit root test: Summary
Series: D(GDP)
Sample: 2005 - 2015
Exogenous variables: Individual effects
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Statistic Prob.**  C(ross- sections  Obs

Null: Unit root (assumes common unit root process)
-2.95387 0.0016 6 53

Null: Unit root (assumes individual unit root process)
-1.84402 0.0326 6 53
25.7161 0.0118 6 53
35.6501 0.0004 6 54

Ngudn: Két qud nghién ciu cia nhom tdc gid

BANG 2: BIEU PO ACF VA PACF CUA SAI PHAN BAC 1 CUA CHUOI GDP

Sample: 2005 - 2015
Included observations: 60

Partial

Correlation AC PAC  QStat  Prob
B ] 1 0622 0622 24359 0.000
=] 2 0609 0363 48142  0.000
Jd 3 0465 -0003 62272  0.000
. 4 0378 -0050 71766  0.000
Jd ] 5 0287 -0038 77338 0.000
| 6 0306 0148 83800  0.000
*|. | 7 0064 -0330 84084 0.000
. 8 0057 -0.061 84317 0.000
g0 9  -0022 0055 84351  0.000

Ngudn: Két qud nghién ciu cia nhom tdc gid

Trong truwong hop xem xét mirc bién dong s_it
dwdi dang mo6 hinh GARCH (p,q) nhu sau:

p q
2 2 2
Sip=a-+ E dnsi,t—n + E ImUit—m-
n=1 m=1

Déi véi dir liéu bang, nghién ctru nay xem xét
vai tro ctia sy khéc biét gitra cac bién thong qua cach
dat bién gia (dummy). Do d9, sé tién hanh kiém tra
st hién dién ctia cac hiéu ng riéng 1é trong phuwong
trinh trung binh. Tiép theo, sé kiém tra cac vi pham
cttla mo6 hinh héi quy dwa vao phuwong phap binh
phuong cuc tiéu OLS ctia md hinh cé gén véi bién
gia dudi dang kiém dinh phan du (LSDV) nhu la
ki€m tra hiéu ttng ARCH. Sau d6, nghién cttu tiép
tuc ki€ém tra cac hiéu tng riéng lé trong quy trinh
phuong sai diéu kién. Cubi cung, nhém tac gia chon
ra mo hinh t6t nhat trong wdc lugng mé hinh phu
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BANG 3: KET QUA UGC LUGNG MO HINH TRUNG BINH TOT NHAT

Dependent Variable: D(GDP)
Method: Panel Least Squares
Sample (adjusted): 2009 - 2015
Cross-sections included: 6
Total panel (balanced) observations: 42
Convergence not achieved after 500 iterations

Variable Coefficient Std. Error
C 357083.6 101534.0
D2l -327773.6 142747.8
D3I -338098.1 142777.5
D4l -355952.8 142787.5
D51 1072402. 303164.8
D6l -331952.7 143323.7
D(K) 2.388382 0.101971
D(L,2) -4.426957 2.573493
AR(2) -0.580476 0.187467
R-squared 0.978048 depe ::‘12?1: var
Adjusted R-squared ~ 0.972727 S.D. dependent var
S.E. of regression 435196.0 Akaike info criterion
Sum squared resid 6.25E+12 Schwarz criterion
Log likelihood -599.8402 Quil-r: ?\n?r?tr;-r.
F-statistic 183.7873 Durbin-Watson stat
Prob(F-statistic) 0.000000
Ngudn: Két

hop nhat véi dir liéu d€ dam bao khong xay ra hién
twong phuong sai sai sO thay d6i c6 diéu kién.

Ung dung mé hinh GARCH véi dit liéu kinh t& vi mé

Khi xem xét sy phat trién cta mot yéu t& kinh
t€ - xa hoi nao do6, cac nha nghién cttu thuong phai
xem xét sy bién ddi ctia yéu t6 do theo thoi gian dong
thoi su twong tac cia yéu t6 do véi cac yéu to khac &
trong cing mot thoi diém. Chi khi d&t van dé nghién
cttu vao boi canh chung cua thoi diém cting nhuw su
van dong riéng cua chinh yéu t& d6 mdi giup cac nha
nghién cttu c6 cai nhin toan canh, cé cac phan tich
thuc sy phtt hgp va dua ra cac quyét dinh t6i wu nhat.
Vi y nghia quan trong nay, ho thuwong phai xem xét
van dé nghién cttu trong twong quan vé thoi gian va
khong gian dwdi dang d@ liéu bang.

Nghién cttu nay tng dung bo dit liéeu GARCH
bang d6i véi bd di liéu kinh t&€ vi md cua sdu qudc
gia chdu My Latinh gom Argentina, Canada, Peru,
Ecuador, Colombia va Uruguay trong giai doan tt
nam 2005 dén nam 2015. Dir liéu vi md duwoc dua
vao nghién cttu duwgc World Bank cung cdp gom:
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GDP, téng von (K) va lao dong
(L) theo nam trong khoang thoi
gian 10 ndm (t& nam 2005 dén
nam 2015).

Nghién cttu nay tap trung
vao sau qudc gia duoc khé
nhiéu nguoi biét téi khi nhac

t-Statistic  Prob. . R - )

toi khu vuec chau My Latinh,
3.516888 0.0013 . x. N L

trong dé moi qudc gia cd cac
-2.296173  0.0282 o LA LA ~

ddc trung riéng biét dé xem
~2:368007 00239 ¢t m hinh vi mo khi ap dung
2492884 | 00179 cho cac quéc gia nay cé su
3.537355  0.0012 khac biét nhau hay khong. Cu
-2316105 0.0269  thé&, Argentina la nén kinh té&
2342212 0.0000 16n tht ba My Latinh, c6 xép
-1.720213  0.0948  hang cao vé Chi s& phat trién
23.096417 0.0040 con nguwoi. Argentina c6 GDP

danh nghia cao tht ndm va cao
1054828. Ne

nhat vé sttc mua tuong dwong
2635212. nén cé tiém nang rdt 16n cho
28.99239 su phat trién trong twong lai
29.36475 6 khu virc néy Trong khi dé,

Canada c6 nén kinh t& rat phat
29.12887 trién va dung vao nhém hang
1.130357 dau thé gidi. Kinh té€ Canada

dua chu yéu vao ngudn tai
qud nghién ciu ctia nhom tdc gid nguyén twy nhién phong phu

va hé théng thuwong mai phét
trién cao. Peru la mét quéc gia dang phat trién
nhung cling ¢ chi s6 phat trién con nguwodi & muc
cao. Ecuador ¢6 ngudn tai nguyén dau moé dang
k& va sé htu nhiéu vung dat canh tdc mau mg,
nén xudt khau chu yéu la cac san phdm nhu dau
mo, chudi, hoa va tom, su bién dong gia trén thi

BANG 4: KIEM DINH WALD VE KIEM TRA HIEU UNG RIENG LE

Equation: Untitled

Test Statistic Value df Probability
F-statistic 9.379698 (4,32) 0.0000
Chi-square 37.51879 4 0.0000

Null Hypothesis: €(2)=C(3)=C(4)=C(5)=C(6)
Null Hypothesis Summary:

Normalized Value Std. Err.
Restriction (= 0)

C(2)-C(6) 2368.208 126377.8

C(3)-C(6) -7846.879  126370.9

C(4)-C(6) -26791.43  126375.8

C(5)-C(6) 1713467.  289203.5

Ngudn: Két qud nghién ciu cda nhom tdc gid



BANG 5: BIEU PO ACF VA PACF CUA BiNH PHUONG PHAN DU

Sample: 2005 2015

Included observations: 42

TAI CHINH - Thdng 03/2020 @

quy va trung binh truot dwoc

biéu dién qua két qua Bang 3.
Tuy nhién, d€ kiém tra tinh

khéng dong nhat théng qua céc

Autocorrelation Partial Correlation AC PAC Q-Stat Prob o 7 , Lo
hiéu tng riéng 1é trong ca hai
N N 1 0138 0138 08541 0355 . 0
phwong trinh trung binh c6 diéu
. . 2 0022 0003 08759 0645 DU .
kién va phuwong trinh phuong
g [ | 3 0032 0029 09248 0819 e e
sai c6 diéu kién, nhom tac gia
g [. 4 0.043 0.035 1.0140 0.908 thure hién kiém dinh gia thuyét
e e 5 0418 0416 97411 0083 gsno thoi thong qua kidm dinh
.| [ 6 0062 -0057 99369 0.127

treong thé gidi ¢ anh huong 16n téi nén kinh té
trong nudc. Colombia la nudc giau khodng san va
nang luong, nhung su phat trién kinh té ciing c6
nhiing giai doan ting trwdéng bén ving roi giam
phat. Cudi cung, Uruguay la nén kinh t&€ cht yéu
dwa vao thuong mai, ddc biét la xudt khau néng
san, khién cho trong nuwdc dé bi bién dong gia ca
hang hoa.

Véi cac dir liéu dau vao ctia mdi qubc gia theo
titng nam gom: Tdc do tang truong kinh t& qudc
noi (GDP), tdng von (K) va lao dong (L), dau tién,
nghién cttu xem xét tinh ding ctia Dit liéu bang
thong qua Bang 1.

Dua vao két qua Bang 1, cé thé nhan thdy chudi
GDP ding 6 sai phan bac 1 va c¢6 anh huong cua tac
dong riéng 1é. Tuong tu, tién hanh cho chudi K va
L, chudi K cling diing ¢ sai phan bac 1, con chudi
L ditng ¢ sai phan bac 2, truong hop khong c6 tac
dong riéng 1é cta hang s§ va xu thé. Nhom tac gia
tiép tuc xem xét gian d6 tu twong quan nham xem
xét cac bac ctia m6 hinh tw hoi quy trung binh truot
ARIMA theo Bang 2.

Thong qua Bang 2 c6 thé€ thdy, cac hé so tu tuong
quan khac 0 mot cach cé
y nghia tuwong Gng voi tw
h6i quy céc bac la AR(1),
AR(2), AR(6), AR(7), trung

(¢

binh trwot dén MA(1) dén RESID(-1)A2
MA(6). Nghién cttu nay wdc

. PN GARCH(-1)
leong cac md hinh LSDV

, . . R-squared
ctia phuong trinh trung binh

Adjusted R-squared

véi tac dong 6 dinh cta tat

ca cac bién gia cling nhu cac S.E. of regression

bién tu hoi quy va trung binh Sum squared resid
truot. Két qua lwa chon duoc Log likelihood
mo hinh t6t nhdt ¢6 y nghia Durbin-Watson stat

théng ké véi cdc hé sd tw hoi

Wald véi H:m, =..m,.

Ngudn: Két qud nghién ciu K&t qué kiém dinh hiéu 1’1’ng
riéng 1é mo hinh trung binh, két
qua nghién cttu duoc thé hién ¢ Bang 4 nhu sau:

Két qua cua thong ké vodi gia tri kifm dinh 1a
Xx*=37.51879, du cao d€ béac bo hoan toan gia thuyét
H,. Biéu d6 chiing to khong c6 tac dong riéng lé trong
phuong trinh trung binh. Tiép theo, nhém nghién
ctu kiém tra hiéu tng ARCH cua céc binh phuong
cta phan du trong m6 hinh LSDV. Két qua vé hé s6
ty twong quan riéng phan cta phan du binh phuong
duoc thé hién trong Bang 5.

Trong Bang 5, chi c6 hé s6 tu twong quan & do tré
thit 5 la c6 y nghia théng ké & muc 10%. Do d6, ¢
thé phuong sai ¢6 diéu kién cta phan du tuén theo
ARCH (5). Thuc hién hdi quy phan du binh phuong
ctia mo hinh trung binh theo GARCH(1,1), d€ cho ra
két qua theo Bang 6.

Két qua cta Bang 6 cho thay tat ca cac hé s§ cua
mo hinh GARCH(1,1) déu c¢6 y nghia thdng ké & murc
5%. Do d6, nhom nghién ctru tién hanh kiém tra thém
két qua vé phuong sai sai sd thay ddi trong mo hinh
GARCH (1,1). Két qua cua kiém tra duoc thé hién
trong Bang 7.

Két qua cho thay, trong md hinh GARCH(1,1) da
la m6 hinh khong con phuong sai sai s6 thay doi,

BANG 6: MO HINH GARCH(1,1)

Variance Equation

7.65E+10 3.19E+10 2.402047 0.0163
0.459686 0.221563 2.074745 0.0380
0.494332 0.131688 3.753828 0.0002
0.976791 Mean dependentvar  -5650.54

0.972774 S.D. dependent var 1412482

2330650. Akaike info criterion 30.4441

2.82E+14 Schwarz criterion 30.8901
-930.7689 Hannan-Quinn criter. 30.6192

0.493023

Ngudn: Két qud nghién ciu cda nhom tdc gid
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BANG 7: KET QUA KIEM TRA PHUONG SAI SAI SO THAY POI

CUA MO HINH GARCH(1,1).

Heteroskedasticity Test: ARCH

vay, khi ap dung két qua nghién ctu nay
vao tinh hinh thue tién cua Viét Nam, cé thé
giup duw bdo GDP trong giai doan téi thong
qua su tdng/giam cac di liéu lich st. Pac

F-statistic 0.021227 Prob. F(1,61) 0.8846 biét hon, viéc dy bdo xu huwdéng cua GDP
) con tinh dén céc ddc diém, yéu td riéng cod
Obs*R-squared  0.021915 Prob. Chi-Square(1) 0.8823 , " . ” R
cua nén kinh t€, con nguoi Viét Nam (lao
Log likelihood  -170.1713  Hannan-Quinncriter. 549251  d0ng can cli, séng tao...), dong thoi dit
trong boi canh mdi la anh hwéng ctia Cach
F-statistic 0.021227 Durbin-Watson stat ~ 2.00193 mang cong nghiép 4.0.
. * Nghién cttu ndy la san phdm cia dé tai
Prob(F-statistic) 0.884643

Ngudn: Két qud nghién ciu cda nhdm tdc gid

hoan toan ¢6 thé st dung duoc trong wdc lwong mo
hinh phti hop véi dit liéu qua khit cting nhuv du bao
cac gia tri trong twong lai.

Két luan

Két qua nghién cttu nay da lam rd cac bude kiém
dinh va wdc lvong mo hinh GARCH cho dit liéu bang,
tng dung thyc nghiém trén bo di liéu bang vé GDP
ctia 6 qudc gia chau My Latinh trong ca phuong trinh
trung binh ¢ diéu kién 1an phuong trinh phuong sai
6 diéu kién. Day la mot van dé c6 y nghia quan trong
trong boi canh hau hét cac nghién ctru thwe nghiém
trude day déu bd qua su phu thudc gitra cac qudc gia
bang cach st dung phuong phap don bién theo ting
qudc gia.

Thong qua két qua thuc nghiém vé phuong
sai thoi gian c6 diéu kién dat ra su can thiét phai
bao gom su phu thudc theo khong gian trong mot
mo hinh bang. Phat hién nay lam cho phuong
phap GARCH véi dir liéu bang tro nén can thiét,
doc ddo va phtu hop. Pay la moét dong gép quan
trong ctia nghién cttu nay trong viéc md rong mo
hinh GARCH truyén thdng sang GARCH bang
cling nhu quy trinh cac budc wéc luong mo hinh
GARCH bang. Dong thoi, sé la co s&¢ d€ mé rong
thém nghién cttu md hinh GARCH bang dua trén
cac bién tuong tac, xem xét sy phu thudc gitra cac
bién thong qua cac céng cu hién dai nhw Copula,
cac mé hinh hoi quy cdp nhét thong tin theo huéng
ti€p can cua thong ké Bayes.

Noi cach khac, thong qua cac két qua nghién
ctru, nhom tac gia chi ra ¢c6 m8i quan hé chit gitra
cac nhan t6, trong d6 sai phan ciia GDP phu thudc
vao sai phan GDP cua giai doan tredc d9, sai phan
ctia vOn va sai phan bac hai cua lao dong, dong
thoi phu thudc vao tiing qudc gia riéng 1é. Nhuw
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cdp co so dugc tai tro boi truong DPai hoc Kinh
té’- Ludt, Pai hoc Qudc gia TP. H6 Chi Minh
v6i md s6 CS/2018-06.
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