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Tom tat 
Nghiin cim ndy xdc dinh khd ndng ung dung mo hinh lu hoi quy tich hap trung binh truat 
(ARIMA) di du dodn biin dong cua chi so VN30 vd lai sudt cua chi so VN30 tai Viet Nam 
Nghien ciru sir dung gid dong cira theo ngdy cua chi so VN30 Igi sdn HOSE v&i ldn sudt 
theo tudn trang giai doqn tir ngdy 01 thdng 01 ndm 2013 din ngdy 20 thdng 12 ndm 2019. 
Kit qud cuoi ciing cho thdy mo hinh ARIMA (1,1,1) Id phu hap vd tot nhdt nhdm du bdo 
bien dong chi so VN30 khi duac luac bo di giai doqn co biin dong lan cua chi so. Ngodi ra. 
nghien cim cdng chi ra rdng mo hinh ARIMA khong phii hap de du bdo bien dong lai sudt 
cita chi so VN30. 
Tir khoa: ARIMA, Chi so chirng klioan, Dy bao, VN30 Index 
Ma JEL:GI0,G12, G17 

Application of ARIMA model to forecast the volatility of VN3{I Index and VN30 Index's 
returns 
Abstract: 
This study aims at showing the applicable of using Auloregressive integrated moving average 
(ARIMA) to forecast the volatility of VN30 Index and VN30 Index's returns. Data used in 
the study consists of weekly series of close index ofVN30 al Ho Chi Minh Stock Exchange 
(HOSE) during 01/01/2013 and 20/12/2019 The results show that ARIMA (1.1.1) is the most 
suitable model lo forecast the volatHity> ofVN30 Index when excluding the large volatility. 
Furthermore, the results also show that ARIMA Models are not applicable in forecasting the 
volatility of VN30 Index's returns. 
Keywords: ARIMA Model, Forecasting. Index. VN30 Index 
JEL Code: GIO, G12, G17 

\. Mtf dau 

Thi trudng chirng khoan tai Viet Nam ra dai vao 

dau nam 2000 va da trd thanh mot trong cac kenh 

dau tu rat hap dan doi vai cac nha dau tu, tir cac to 

chiic dau tu Ion va chuyen nghiep tai cac nha dau 

tu ca nhan nho le. Theo quy tic, song song vai mirc 

sinh Igi cao thi kenh dau tu nay luon ton tai nhieu 

nii ro tiem an vi bien dgng ve gia ciia co phieu tren 

thi tru'cmg thuang rat kho de du doan Chinh vi vay, 

viec dua ra dugc cac du bao doi voi bien dpng gia 

ciia cac co phieu cung nhu bien dgng ciia thi trucmg 

nhSm dua ra dugc cac quyet dinh dau tu cho viec 

kinh doanh ca nhan va to chiic hay dua ra cac hoach 

dinh cho to chirc quan ly thi trucmg da nhan dugc 
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nhieu sy quan tam ciia cac chuyen gia trong va ngoai 
nuac. Tai Viet Nam, sy bi6n dgng ciia chi so VN30 
ve ca ban cung phan anh dugc nii ro ciia be thong 
bcfi trong ro VN30 bao gom 30 co phieu Ion dugc 
chgn Igc theo cac tieu chi va thay doi vai tan suat 6 
thang mgt lan. 

Tren the gicri, da co nhieu cac nghien ciru ap dung 
mo hinh ARIMA vai myc dich nham du bao dii Heu 
chudi thdi gian nhu; CPI, GDP, ty gia hoi doai. Tai 
Viet Nam cung da co cac nghien ciiu ve mo binh 
ARIMA ap dyng nham dy bao chi so VN-Index 
nhung so lugng chua nhieu, ngoai ra thi cac nhom 
chi so ciia cac co phieu dan dau nhu VN30 hay 
HNX30 chua nhan dugc su quan tam nhieu. Trong 
bai nghien ciru nay, chiing toi sir dyng dii lieu vdi 
tan suat theo tuan vdi ly do cac thdng tin giao dich 
tren thi trudng chiing khoan Viet Nam dien ra vao 
cac ngay lam viec tir thii hai tdi thir sau, vi the neu 
sir dung dir lieu ngay se gay kho khan khi xir ly dir 
lieu, nghien cihi nay khong tap trung vao cac bien 
dgng d mirc ngay, nen mo hinh sir dung dii lieu theo 
tuan tao ra su on dinh trong udc lugng va van giiip 
dat dugc muc tieu nghien ciiu. 

2. Tdng quan nghien cuu 

Vdi cac nghien ciru nudc ngoai, da ed rat nhieu 
cac nghien ciru sii dung mo hinh ARIMA doi vdi 
dii lieu chuoi thdi gian la tai chinh - kinh te ciing 
nhu dii lieu la gia ciia cae mat hang thiet yeu tren 
thi trudng, Doi vdi dii heu chuoi thdi gian ve gia 
CO phieu va cac chi so co phieu cua cac san chimg 
khoan, da co nhieu cac nghien ciiu lua chgn mo 
hinh ARIMA, cong trinh nghien ciru ciia Onwukwe 
(2010) da he thdng hoa ca sd ly thuyet cua mo hinh 
ARIMA va dimg chi so NSE ciing vdi dir lieu theo 
thang nham xay dyng mo binh ARIMA (1,1,1) nbSm 
du bao thi tmdng co phieu ciia Nigeria trong giai 
doan 1985 den 2009. Ket qua du bao ciia tac gia kha 
tucmg ddng vdi thuc te trong ciing giai doan, song 
lai vugt trgi so vdi thye te khi thi trudng trong giai 
doan phai chiu tac dgng cua khung hoang kinh te -
tai chinh toan cau trong nam 2009. Ket qua nghien 
ciru cho thay ban che ciia mo hinh ARIMA khi xuSt 
hien yeu to khiing hoang kinh te, pha buy mdi tuong 
quan giiia hien tai va qua khtr. Vi vay, viec sir dung 
md hinh ARIMA trong du bao to ra tdn tai nhiSu sai 
l?ch khi gap cac bien chuyen bat thudng ldn d6i vdi 
thi trudng chiing khoan. Ngoai ra, nghien cuu nay 
cung sir dyng dy bao tren gia dinh rang phuang sai 
ciia ty suat sinh Igi khdng thay doi theo thdi gian, 
song thye te thi cbi so NSE la chuoi thdi gian co 

tinh bien ddng cao nen gia dinh da khdng tbyc su 
phu hgp. 

Jung-Hua & Jia-Yann (1996) nghien cuu be thong 
cac budc nhSm ti6n hanh xay dyng md binh ARIMA 
de du bao cbi s6 TSEWSl. Trong bai nghien ciiu, 
tac gia dua ra k6t qua dy bao xu hudng chi so gia 
TSEWSl ciia thi trudng chimg khoan Dai Loan 
trong trung ban vdi mo hinh ARIMA (1,2,1). Vdi ket 
qua trong bai thi viec dy bao cho thi trudng chiing 
khoan Dai Loan cho 6 tuan co do chinh xac co thS 
chap nhan dugc va tdt han cac mo hinh dy bao khac. 
Nghien cuu ciing thuc hien viec dy bao dya tren 
gia dinh rang phucmg sai cua ty suit sinh Igi khong 
doi theo thdi gian, song thye te thi gia dinh tren lai 
khong phii hgp. 

Al-Shiab (2006) sir dung gia dong cira ciia chi s6 
tai san chiing khoan ASE theo ngay hi 4/1 /2004 den 
10/8/2004, vdi phan miu ngoai dugc diing de kiem 
dinh la 7 ngay tiep theo. Sau nhieu lan kiem dinh 
cac mo hinh khac nhau, md hinh dugc lya chgn la 
ARIMA (4,1,5) dy doan rang chi so ASE se tiep tyc 
tang trudng d miic 0.195% trong 7 ngay tiep theo 
bat dau tir 11/8/2004. Tuy vay, dy doan nay khong 
tbyc sy khdp vdi cac dien bien thuc te trong khoang 
thdi gian dy doan (11 /8/2004 - 19/8/2004) bdi thuc 
te chi s6 ASE da giam 0.003%. Ket luan ciia tae gia 
cbo rang trong khoang thdi gian dy doan, chi s6 
ASE CO dien bien gan vdi ly thuyet thi trudng hi?u 
qua d dang yeu. 

Ayodel & cgng sy (2014) phat trien mo hinh 
nham du bao gia cd phieu cua Nokia va Zenith Bank 
vdi lan lugt hai mo hinh phii hgp nhat la ARIMA 
(2,1,0) va ARIMA (1,0,1). Theo kat qua nghien cim, 
nhom tac gia cho rang sir dung md hinh ARIMA co 
dem lai ket qua dy bao tdt trong ngan ban va eac 
nha dau tu co the sii dung md hinh nay nham dua 
ra cac quyet dmh dau tu c6 Igi. Prapanna & cgng 
sy (2014) nghien cuu ve tinh hieu qua trong viec 
su dung md hinh ARIMA vdi myc dich dy bao gia 
ciia 56 co phieu tren nhieu nganh tai An Dp. Theo 
nghien ciiu, md hinh ARIMA (1,0,2) dugc chpn la 
mo hinh phii hgp thdng qua gia tri cua chi so AIC. 
Nhdm tac gia ket luan rang do chinh xac cua mo 
hinh ARIMA trong du bao gia co phieu la 85% va 
nhdm nganh FMCG cho ket qua dy bao vdi dp chinh 
xac cao nhat. 

Fatal & cpng sy (2014) sir dung md hinh ARIMA 
nhim dy bao bien dpng chi sd chimg khoan tai 
Botswana va Nigeria. Nhom tac gia sii dyng cic 
chi sd tieu chuSn nhu AIC, BIC. HQC. RMSE va 
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MAE nham chgn ra mo hinh ARIMA phu hgp nhk 
cho hai chi so chimg khoan dugc nghien cuu. Theo 
ket qua nghien ciiu, nhdm tac gia ket luan mo hinh 
ARIMA (3,1,1) la phu hgp dy bao bien dgng cbi 
so chiing khoan tai Botswana, mat khac md hinh 
ARIMA (1,1,4) phii bgp dy bao cbi so chiing khoan 
tai Nigeria. Nhin chung, cac nghien ciiu sir dyng 
chudi thdi gian d6u th6 hien tinh tuang thicb trong 
dy bao gia chiing khoan va tinh sinh Igi ciia chiing 
khoan, chi sd chumg khoan. 

Ngoai ra, cac nghien ciiu ve dir lieu chuoi thdi 
gian la cac cap ty gia hdi doai dugc giao dich tren tbi 
trudng ngoai hoi cung ap dung md hinh ARIMA vdi 
muc dich dy bao. Ince & Trafalis (2006) da sir dyng 
cac phuang phap khac nhau de du bao ty gia hoi 
doai, bao gom ARIMA, VAR, SVR va ANN, Nghien 
ciru nay chi ra rang mudn ap dung cac phuong thirc 
khac nhau mgt each phu hgp, ky thuat lya chgn 
dau vao dong vai tro v6 ciing quan trgng, Babu & 
Reddy (2015) nghien cuu va so sanh tinh hieu qua 
ciia viec sir dung mo hinh ARIMA, Neural Network 
va Fuzzy Neuron vdi muc dich du bao ty gia hoi 
doai cua ddng Indian Rupee (INR) so vdi do la My 
(USD), bang Anh (GBP), Euro (EUR) va d6ng Yen 
(JPY). Theo nghien curu, ARIMA (1,1,1) la mo hinh 
t6t nhit doi vdi USD, GBP va JPY, doi vdi EUR mo 
hinh ARIMA( 1,1,0) dugc chpn, Ket luan ciia hai tac 
gia cho rang nham dy bao ty gia hoi doai, sir dung 
mo hinh ARIMA cho ket qua tdt ban sir dung hai 
mo hinh phi tuygn tinh la Neural Network va Fuzzy 
Neuron. 

Han nua, mo hinh ARIMA cung dugc su dung 
trong mgt vai nghien ciru dy bao gia ciia mat hang 
thiat y^u (gao) hoac dy bao bien dgng ciia chi so 
kinh ta vT mo. Ohyver & Herena (2018) phat trian 
md hinh chudi thdi gian nhSm du doan gia gao bang 
md hinh ARIMA nhSm giiip cho chinh pbii kiam 
soat va diau chinh. Trong nghian ciru, hai tac gia 
cho ring viec kiam soat gia gao la can thiet da giii 
viing mirc gia nh5m khong lam anh hudng tdi nha 
san xuk va ngudi tieu dimg. Theo ket qua nghien 
ciiu, md binh ARIMA (1,1,2) la phii hgp cho viec 
dy bao gia gao trong klioang thdi gian tir thang 1 
nam 2015, Stanley & Mubita (2016) phat trien mo 
hinh nhSm du bao bian ddng lam phat tai Zambia 
thdng qua cbi s6 CPI theo thang tir thang 5/2010 tdi 
thang 5/2014. Kat qua nghien ciru chi ra mo hinh 
ARIMA(12,1,0) la mo hinh phii hgp da du bao du 
lieu chudi thdi gian CPI, qua do phii hgp de dy bao 
bian ddng ciia lam phat tai Zambia. 

Tai Viet Nam, ciing da co kha nhiau cac nghian 
ciiu su dung md hinh ARIMA trong muc dich dy 
doan bien dpng cua dii lieu chuoi thdi gian. Le Tuan 
Bach (2010) nau ra cac van da ndi bat can luu y 
va hudng dan md rpng iing dyng cua mo hinh. Tuy 
nhien, nghian ciiu mdi cbi lya chgn mo hinh tbicb 
hgp de du bao chi sd ma chua dua ra kat qua dy 
bao tir mo hinh dy bao, Hon niia, cac uu ciing nhu 
nhugc diem dan tir cac md hinh thye hien du bao 
van khong dugc tac gia neu rd. 

Bui Quang Trung (2010) sii dung dii lieu chuoi 
thdi gian chiing khoan, xem gia tn trong qua khii ciia 
chi so VNlndex la mgt chi tieu nham phan anh gia 
tri trong tucmg lai mo hinh ARIMA vdi nguyen ly 
Box - Jenkins. Dii ket qua dy bao cho thay rang gia 
tri di bao tir mo hinh xap xi gia tri thye ta vdi khoang 
tin cay 95% chira gia tri thuc ta song do nhieu yau to 
khac nhu tam ly nha dau tu, cac thay ddi Idn trong 
chinh sach cua chinh quyen lam cho sai so ciia dy 
bao tang. Ngoai ra, ban cha cua md hinh do la viec 
gia dinh phuang sai sai so cua chudi la khong thay 
doi theo thdi gian tuy nhian tran thuc te thi chi so 
VNlndex co tinh bien ddng ldn va phucmg sai cd 
dieu kien. 

Pham Thi Thuy Lien (2014) cung da xay dyng 
khai quat ve ca sd ly thuyet cua mo hinh kinh ta 
lugng nhSm muc dich du bao. Tac gia sir dung chuoi 
dir lieu dong ciia ciia chi so VNlndex trong khoang 
thdi gian bi 02/01/2007 den 29/04/2014 da du bao 
cho chi s6 VNlndex tir 05/05/2014 dan 31/05/2014. 
Theo ket qua trong luan van, tac gia cho rang mo 
hinh ARMA mo phdng tot dian bian hanh vi ciia thi 
trudng nen da thuc hien kha tot chuc nang du bao 
cua no trong tuang lai. Ngoai ra, tac gia cung ket 
luan rSng c6 sy ton tai can xiing giu-a thdng tin tot 
va thong tin xku tran thi trudng chiing khoan tai Viet 
Nam, ndi each khac la tin tot va tin xau c6 tac dgng 
nhu nhau tren san chiing khoan, Tuy nhian, theo nhu 
tac gia kat luan thi mo hinh ARMA - GARCH chi 
phu hgp cho viec dy bao ngan ban bdi le trong tuang 
lai luon ludn tiem an cac cii soc ldn kho tudng trudc 
dugc trong khi chinh cac yau to do lai kliong dugc 
nhan dien hay dugc dua vao md hinh nhu mgt bien 
dgc lap (mo hinh chi sir dung du lieu qua khu lam 
bian hoi quy). 

Trinh Thi Phan Lan (2018) cung da su dyng md 
hinh ARIMA nhSm dy bao bian dpng ciia ty gia hoi 
doai. Tac gia du bao ty gia VND/USD va sii dung 
chuoi sai phan bac 1 cua chuoi ty gia sau khi kiam 
dinh th5y chuoi g6c khdng c6 tinh dung. Thong qua 
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dd thi ACE va PACF thi tac gia da lya chgn mo hinh 
ARIMA (3,1,3) de dy bao ty gia, sau do tac gia tiap 
tuc sir dung mo hinh SARIMA (3,1,0). Qua ket qua 
nghian cuu, tac gia ket luan ring md hinh SARIMA 
cho ket qua dy bao tot nhat trong cac mo hinh dugc 
nghian ciiu, Sai so ciia mo hinh SARIMA la khong 
qua Idn va diau nay cho thay hoan toan cd the sii 
dyng md hinh de phuc vu muc dich dy bao ty gia 
trong njcmg lai. Tuy nhian, tac gia cbo rSng khi dy 
bao cung can sii dyng ket hgp nhiau md hinh de cho 
ket qua tot ban. Nhin chung, budc dau cac nghian 
ciiu sir dung dir heu chudi thdi gian cung cho thay 
tinh tuong thich trong diau kien thi trudng chimg 
khoan Viet Nam. 

Tir viec nghien cuu tdng quan cac edng trinh 
nghien ciiu da cdng bo, cac tac gia nhan thay hoan 
toan cd ca sd da sii dyng dii lieu dang chudi thdi 
gian va phuong phap phii hgp da iing dyng trong 
viec du bao chi so chiing khoan. Hon niia, qua tdng 
quan cac nghien ciiu tai Viet Nam, nhom tac gia 
nhan thay cac cong trinh nghien ciru chi dimg lai 
d dy bao bian dgng gia ciia cac ma co phiau hoac 
bien dgng cua chi so VNlndex noi chung; chua c6 
nghien ciru nao dugc ap dung vao du bao bien dpng 
cua chi sd chiing khoan dai dien cho toan san chiing 
khoan, cu tha d day la chi sd VN30. Qua do, da tao 
ra tinh mdi trong nghian ciiu cung nhu tinh ap dung 
tbyc tien, nhom tac gia da lua chgn sir dung mo hinh 
ARJMA nham dy bao bien dpng chi so VN30. 

3. Du lieu va phuong phap nghien cmi 

3.1. Die lieu 

Nghien ciru xem xet chi so VN30 ddng cira theo 
ngay trong giai doan tir nam 2013 den thai diem 
ngay 20/12/2019, dir lieu cua nghien eiiu la dii lieu 
thir cap va dugc eung cap bdi phan mem Fiinpro. 
Ngoai ra, du lieu ve thanh phan ciia ro cd phieu 
VN30 Cling dugc cung cap nham lam cho muc dich 
bai viat dugc sang to hon. Du lieu dugc thu thap 
khoang 7 nam (tuong duong vdi 360 quan sat) do 
trong khoang thdi gian nay se bao gom ca giai doan 
kho khan cua nan kinh ta cung nhu giai doan hoi 
phyc va tang trudng. Sau khi thu thap du- liau dong 
cira chi so VN30 theo ngay, da dl dang ban trong 
viec xu ly sd lieu, tac gia sir dung dii lieu gia dong 
cira chi so theo tuan. Ly do la cac thong tin giao dich 
trSn thj trudng chiing khoan chi dien ra vao cac ngay 
lam viec thii 2 dan thii 6, nhu vay nau lay dii lieu 
ngay thi hai ngay cuoi trong tuan se khdng cd dir lieu 
va gay khd khan trong viec xu ly dii lieu. Ben canh 
do. cac tac gia cung cbo rang du lieu theo tuan giiip 

lam trcm md binh du bao va khdng gay anh hudng 
tdi kat qua nghien cuu. 

3.2. Phuang phdp nghien cdru 

Md hinh su dyng dii lieu chuoi thdi gian, xem gia 
tri trong qua khii ciia mgt bien so cu the la mgt chi 
tiau tdt phan anh gia tri trong tuong lai ciia nd, cii 
tha, cho Yt la gia tri ciia bian sd tai thdi diem t vdi 
Yt = f(Yt-l, Yt-2,..., YO, t). Muc dich cua phan tieh 
la de thay ro mdt so mdi quan he giira cac gia tri Yt 
dugc quan sat dan nay de cho phep chiing ta dy bao 
gia tri Yt trong tuang lai. Phuang phap nay dac biet 
hiru ich cho viec dy bao trong ngan ban. Mo hinh 
ty hoi quy p - AR(p): trong md hinh ty hdi quy qua 
trinh phu thugc vao tong trgng so ciia cac gia tri qua 
khii va sd hang nhilu ngau nhien: 

Y t - (piYt-I + cp2Yt-2 + ...+9pYt-p +5 +et 

Md hmh trung binh tnigt q - MA(q): trong mo 
hinh trung binh trugt, qua trinh dugc md ta hoan 
toan bang tong trpng so ciia cac ngau nhien hi?n 
hanh co dp tre: 

Yt = n +£t -eiet-1 -e2£t-2 -...-Oqet-q 

Mo Hinh Hdi Quy Ket Hgp Trung Binh Trugt -
ARMA(p,q): 

Yt = tpl Yt-1 + (p2Yt-2 + ...+(ppYt-p +8 +et- Olet-
1 -92et-2 -...-Oqst-q 

3.2.1.Kiem dinh tinh dirng 

Diau trudc tien can phai luu y la hau het cac chuli 
thdi gian deu khong dimg, va cac thanh phan AR 
va MA cua mo hinh ARIMA chi lian quan den cac 
chuoi thdi gian dimg Quy trinh nglu nhien ciia Yt 
dugc xem la dimg neu trung binh va phucmg sai eua 
qua trinh khong thay ddi theo thdi gian va gia dong 
phucmg sai giira hai thdi doan chi phu thugc vao 
khoang each dp tri ve thdi gian giiia cac thdi doan 
nay chii khong phy thugc vao thdi "diem tbyc te ma 
dong phuang sai dugc tinh. Do dd, da nhan dien mo 
binh ARIMA, chiing ta phai thuc hien hai bude sau: 
Co ba each da nhan biet tinh dimg ciia mpt chufii 
thdi gian la dya vao tren do thi ciia chudi thdi gian, 
do thj ciia ham ty tuang quan mau hay kiam dinh 
Dickey- Fuller, 

3.2.2.Nhan dang mo hinh 

Nhan dang mo hinh ARIMA(p,d,q) la tun cac gia 
tri tbicb hgp ciia p, d, q. Vdi d la bac sai phan ciia 
chudi thdi gian dugc khao sat, p la bac ty hoi quy va 
q la bac trung binh trugt. Viec xac dinh p va q se phy 
thudc vao cac dd thi SPACF = f(t) va SACF = fit). 
Vdi SACF la ham br nicmg quan mau va SPACF la 
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Hinh 1: Hf so tutfng quan ACF chuoi dong cua chi so VN30 

BiSu d6 tt/ang quan n6ng 

Nguon. Tong hop lir Python. 

ham ty tuong quan mau nang phan (Sample Partial 
Autocorrelation), 

Chgn gia tri cua p nau do thi SPACF c6 gia tri cao 
tai dp tri 1,2,..., p va giam nhiau sau p va dang ham 
SAC giam dkn. Chgn gia tri ciia q neu do thi SACF 
CO gia tri cao tai do tra 1, 2,.,., q va giam nhieu sau 
q va dang bam SPAC giam dan. 

3.2.3. Vac luang mo hinh 

Sau khi udc lugng cac tham so ciia mgt mo hinh 
ARIMA dugc nhan dang thu, chiing ta can phai kiam 
dinh da kiam nghiem rSng md hinh la thich hgp. Cac 
each thiic de thuc hien dieu nay: Kiem tra phan du 
et CO phai la nhilu tr^ng khong. Neu et la nhieu trang 
thi chap nhan mo hinh, trong trudng hgp ngugc lai 
chiing ta phai tien hanh lai tir dau, Cac kiem dinh 
CO thi sir dung la kilm dinb BP (Box-Priere) hoac 
kilm dinh Ljung-box vdi tri thong ke Q, hoac kiem 
dinh LM. NIU ton tai nhilu han mgt md hinh dimg, 
mo hinh co AIC (Akaike Information Criterion) nho 
nhat se dugc lua chgn, 

4. Ket qua nghien cihi 

4.1. Kit qud nghien citu doi v&i dir lieu chuoi 
gia dong cu-a VN30 

Tir Hinh 1, c6 the thSy dii- lieu chi s6 dong cira 
theo tu^n ciia VN30 la mpt chu6i thdi gian co xu the 
tang theo thdi gian va co yeu to bat thudng va khong 
cd tinh dimg. Khong thi iing dung mo hinh ARIMA 
bTJC tilp cho chuoi thdi gian nay. De chac chan day 
la chu6i khdng co tinh dimg, tac gia sir dyng do thj 
he sd tuang quan ACF nhu hlnb 1, co the thky cac 
ha sd tucmg quan cua cac gia trj tre trong mo hinh 
khdng cd dang theo hinh sin hoac khong co dang 

ciia do thi ham mu, ma giam ve 0 mot each tir tir. 
Dieu nay khang dinh dii lieu chuoi thdi gian khong 
CO tinh dimg. 

Chinh vi vay, thay vi sii dung tryc tiep de dy bao 
tbi chudi thdi gian can dugc bian ddi ve chu6i co 
tinh dimg roi mdi tiap tuc sir dung mo hinh ARIMA 
de dy bao. 

Chu6i sai phan da dugc loai bo xu the tang ciia 
chuoi goc, tuy nhian van con mgt so ki c6 gia tri bat 
thudng, rai vao dau nam 2018, Tiap tuc kiam dinh 
tinh dimg ciia chudi sai phan cap 1 thu dugc ket qua 
nhu sau: 

ThSngkeADF:-13.772776 

Tham s6 p-value 0 000000 

Gia tri tdi ban: 

\%: -3.4486972813047574.3f 

5%: -2,8696246923288418.3f 

10%: -2,571077032068342.3f 

Bac bo HO - Chuoi thdi gian co dnh dirng 

Kilm dinh nay co cap gia thuyet ban dau: 

(HO: Chuoi thm gian khong co tinh dimg 

I HI: Chuoi thbfi gian c6 tinh diing 

Dya vao kit qua tren, gia tri thu va la p-value = 0 
< a = 0.05 => Bac bd gia thuylt HO => Chuoi thdi 
gian CO tinh dimg, din day co tha tiep tuc tbyc bian 
md hinh ARIMA. 

Do da xac dmh chuoi Igi suat ban dau co tinh 
dirng nan d c6 the nhan gia tri 1 hoac ldn hon 1. 

Tilp theo, su dung gian dd ACF va PACF 
nham xac dinh hai chi sd p va q trong md hinh 
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Hinh 2: Gian do ACF va PACF cua chuoi dong cii^ chi so \"N30 

Bleu 66 tLFcng quan rieng 

T ^ 
t T TTT _ i _ t r̂ 1 * 

0.6 
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Bieu do tu-cng quan rieng phan 

I T T • . , T T T r̂ ^̂ ^ T ^ i j _ 

Ngudn: Tong hap tir Python. 

ARIMA (p,d,q). 

Chgn p dya tren dd thi ACF (phia trai), nhiing gia 

tri nam ngoai phan in dam mau xanh la cac gia tri 

CO y nghia thong ke d miic 5%, tuong tir nguyen tac 

chgn q cung la nhirng gia tri nam ngoai dudng mau 

xanh la cac dudng cd y nghia thdng ka. Can cir vao 

do thi ciing cd the chpn cac gia tri p = I hoac p=l 3, q 

CO tha nhan cac gia tri 1.2.13. 

Do tai d6 tre 1 ca gian do ACF va PACF dau co 

dang nhu nhau, tac gia quyet dinh chpn p=2 va q=l. 

Sau khi tian hanh chay mo hinh ARIMA (2.1,1) 

vdi chudi du lieu da cd kat qua nhu tai Hinh 3. 

Tir ket qua dy bao c6 the thay, tai cac thdi diem chi 
s6 it biln dgng thi kat qua dy bao co thi chap nhan 
dugc, tuy nhien tai nhung diem cd bien dgng ldn thi 
dy bao van chua thye sy hieu qua. Cd the khic phyc 
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Hinb 3: Ket qua dir bao chuSi dong cira chi s6 VN30 

0 W\*kj^,'^^y^Mfffl'^-^' 
'li 1 ) 

Nguon Tong hpp tir Python 

bang each tham bian gia dai dien cho giai doan bat 
thudng vao cuoi nam 2017 va dau nam 2018, Diau 
nay cd nghTa la se md rong mo hinh ARIMA. Do 
chinh xac ciia udc lugng: 

Cmape': 0.32676746454787753. 

'me': -339.70415834523925. 

•mae': 339.8243155145582, 

'mpe': -0.3266629190208065, 

'rmse': 352.642196103886. 

•corr': 0.832900183088708. 

•minmax': 0.326766712985994} 

Tir kat qua do ludng do tin cay cua du bao, thong 
qua chi s6 phan tram sai so tuyet doi trung binh 
(MAPE) CO tha nhan thay rang dp tin cay ciia du bao 
dang d mirc 32,67%. Diau nay ddng nghTa vdi viec 
dy bao nay chi dimg d mirc do hgp le chii chua c6 
do tin cay cao (theo Lewis 1982). 

Da khang dinh lai ket luan tren, bai bao tian banh 
dy bao lai chuoi VN30 trong giai doan co it bian 
dgng bat thudng hon. Cu the, nghian ciiu se dieu 
chinh lai khoang thdi gian du bao tir nam 2013 den 
hit thang 1 nam 2017 (bo bdt khoang thdi gian bi 
thang 2 nam 2017 cbo din hit nam 2019 vi khoang 

Hinh 4: Ket qua dy bao 2013-2017 

Jul Jan Jul Jan J " ' Jan J " ' Jan 
2014 2015 2016 2017 

Ngudn • Tong hap lir Python. 
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Hinh 5: Tir tirong quan ACF chuoi loi suat chi so VN30 

Bilu d6 tu'O'ng quan ri§ng (chu6i Igi su^t) 

_I_L , T 
" T T T^ 

Nguon • Tong hap lir Python. 

thdi gian nay cd chira bian dgng tang cao bat thudng 
ciia chudi gia ddng cira VN30). 

Tiln hanh tbyc hien chay mo hinh ARIMA 
(1,1,1), chi so AIC cua mo hinh la 1638.5, trong khi 
chi so AIC CLia mo hinh tran la 3025.61. Nhu vay 
mo hinh cua chudi nay co gia tri nho hon, cbiing to 
do phii hgp tot hon so vdi mo hinh trudc Do thi dy 
bao ciia chu6i VN30 khi sir dung mo binh ARIMA 
(1,1,1) nhu sau: 

Cd the nhan thay cac gia tri dy bao va gia tri 
thye tha d trong mau gan sat nhau. Gia tn tdng binh 
phuang cac phan du cua md hinh nay la 14544.54. 
Trong khi phan du cua mo hinh tren la 124356.52. 
Nhu vay, khi khong co bian ddng bat thudng ldn sai 
sd cua mo hinh dy bao nho hon nhiau so vdi mo binh 
CO yau to bian dgng ldn. Do chinh xac trong mau ciia 
du bao mo hinh nay. 

{'mape': 0.15937402014840196. 

'me': -114.71459306935606. 

•mae': 114 71459306935606. 

•mpe\- -0.15937402014840196. 

•rmse\ 120.60077142771605. 

•con-: 0.5052258308914742. 

•minniax': 0.15937402014840174} 

Co tha thay chi sd MAPE = 15.93 % nho hem con 

so 32.67% ciia mo hinh ban tren. Dieu nay dong 

nghTa vdi viec mo hinh phia dudi se co dg chmh xac 
cao hon md hinh trudc do. 

4.2. Kit qud nghien cihi doi v&i dir lifu chuoi Igi 
suat chi so VN30 

Tir hinh 5, co tha thay cac gia tri tuong quan da 
tuan theo quy luat hinh sin va giam nhanh ve 0 ho?c 
ve am nan co tha ket luan dtr lieu Igi tiic co tinh 
dimg. Tuy nhian da chac chan ve ket luan tren, cac 
tac gia sii dung kiam dinh nghiem don vi thu dugc 
ket qua nhu sau: 

Thdng keADF:-13.471716 

Tham s6 p-value 0.000000 

Gia tri tdi ban: 

1%: -3.448800820339!2.3f 

5%: -2.86967ai79576637.3f 

10%: -2.571101283886l036.3f 

Khdng chap nhan HO - Chudi thdi gian cd tinh 
dimg 

Kiam dinh nay co cap gia thuyat ban dau; 

(HQ: Chuoi thbi gian khong co tinh dimg 
\ HI: Chuoi thai gian co tinh diing 

Dya vao kit qua phia tran thu dugc p-value = 0 
< a = 0.05 => Bac bd gia thuylt HO => Chuoi thai 
gian CO tinh dimg, din day cd the tiep tyc tbyc hien 
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Hinh 6: Gian 6h ACF va PACF chuoi ioi su3t chi s6 \'N30 

Bllu 66 tyong quan ridng (chudi Igi suat) 

A M ' 
T T -

1.0 

08 
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Bleu 66 twcing quan rieng (chu6l Igi suSt) 

T*̂  
» t X U L _i_i. 

*1^ 1 

Nguon: Tong hap lir Python. 

mo hinh ARIMA. 

Budc tiep theo trong qua trinh sir dung mo 
hinh ARIMA de du bao la nhan dang mo hinh 
ARlMA(p,d,q) thich hgp, dong nghTa vdi viec tim 
cac gia tri thicb hgp ciia p, d va q (vdi d la bac sai 
phan ciia chuoi dii" lieu thdi gian dugc khao sat, p la 
bac tu hdi quy va q la bac trung binh trugt). Cac gia 
tri nay dugc xac dinh dya vao biau do ty tuang quan 
(ACF) va bieu do ty tucmg quan rieng phan (PACF). 
Trong do, viec lya chgn mo hinh AR (p) phu thugc 
vao bieu dd PACF nau no co gia tn cao tai cac dp tre 

1, 2,..,, p va giam dot nggi sau do, dong thdi dang 
ham ACF tat Mm dan. Tuong ty, viec lya chgn mo 
hinh MA (q) dya vao biau do ACF neu no co gia 
tn cao tai cac do tra I, 2..,., q va giam manh sau q, 
dong thdi dang ham PACF tat lim dan. Do da xac 
dinh chudi Igi suat ban dau c6 tinh dimg nan d co the 
nhan gia tri 0 hoac 1. Tir gian do tuang quan tac gia 
chgn p=q= 1 va d = 0. 

Sau kill nhan dien dugc mo hinh va tim dugc mo 
hinh phii hgp vdi chuoi lai suat chi so VN30, mo 
hinh ARIMA (1,0.1) dugc lya chgn \a thu dugc ket 
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Hinh 7: Ket qua dy bao chuoi loi suSt chi so VN30 

Nguon: Tong hpp tir Python. 

qua dy bao nhu Hinh 7. 

Kat qua tran cho thay viec sii dung ARIMA dy 
bao Igi suat ehudi VN30 la khdng thye su hieu qua. 
Do chinh xac ciia mo hinh nay la: 

('mape'. 1.2665518665315432, 

'me': -0.00042517128979493616. 

'mae': 0.015531442382899349, 

'mpe': -1.2074310864773665. 

•rmse': 0.020725022070341843, 

'corr': -0.02328750553628702, 

'minmax': 8.329912400984576} 

Tir phan do ludng do tin cay ciia md hinh phia 
tren, c6 the thSy rSng chi so MAPE d miic 126,65%. 
Theo do, thi vdi cac mo hinh co cbi so MAPE ldn 
hon 50% se dugc coi la mo hinh du bao khong chinh 
xac. Nhu vay, day la mo hinh khong dugc cdng nhan 

5. Thao luan va mot so khuyen nghi doi voi 
nha dau tu 

Tir cac kat qua nghien ciru djnh lugng d tren, co 
tha kat luan rang vdi muc dich nham du bao bien 
dgng ciia chu6i VN30 hoac bian dgng Igi suat ciia 
chuoi VN30 thi mo binh ty hdi quy tich hap trung 
binh trugt ARIMA se phii hgp han vdi viec dy bao 
bien ddng ciia chuoi VN30. Hon niia, viec dy bao 
bien dpng ciia chuoi VN30 se chi pbii hgp doi vdi 
cac khoang thdi gian xem xet co it bien dgng dan tir 
du lieu dong cira cua chi so VN30. Tren ca sd nay, 
nghien ciru dua ra mgt so ggi y nhSm iing dung dir 
lieu chudi thdi gian hi^u qua ban trong thye tian tai 
Viet Nam. 

Bai nghien ciiu cung dua ra mgt so khuyan nghi 

danh cho cac nha dau tu. Vdi cac nha dau tu tren san 
chiing khoan HOSE (Thanh phd Ho Cbi Minh), tii 
ket qua dy bao trong m§u dij lieu vdi bien dp ciia cac 
bian dpng bat thudng la khdng ldn, mo hinh ARIMA 
bieu diln dugc kat qua so vdi tbyc te d miic tin ĉ y 
kha cao. Ngoai ra, ddi vdi dy bao ngoai mau vdi sai 
so nhd ban 5% thi nha dau tu hoan toan eo the tin 
tudng va su dung mo hinh ARIMA nham muc dicb 
dy bao bien dpng ciia chi so VN30. Cu the, doi vdi 
dy bao ngoai mau 16 tuan (khoang 4 thang) giao 
dich, nha dSu lu trong giai doan tdi c6 tha tap tmng 
va don nhiau von vao cac nhdm ma co phieu thupc 
rd VN30 bdi theo ket qua du doan ngoai mau cua 
mo hinh cho thay chi sd VN30 co xu hudng tang 
trong khoang thdi gian du bao la 16 tuan tiep theo. 
Nhu vay, trong khoang 4 thang tilp theo, nha dSu 
tu tran thi trudng hoan toan cd tha dau tu mgt each 
chu dgng va tang ti trgng cac ma co phiau ldn thupc 
nhom VN30, mgt so cac cd phieu ldn da nam trong 
nhom VN30 lau nhu: VNM, VCB, VIC,... 

Tuy nhien, nha dau tu tren san chiing khoan Thanh 
phd Hd Cbi Minh nan binh tinh va can trgng ban vao 
mpt so khoang thdi gian nhay cam doi vdi thi trudng 
chung khoan noi riang va bg chi so nhu VN30 no! 
chung. Vi du nhu thang I hang nam la thdi diem ma 
Sd giao dich chiing khoan Thanh phd Ho Chi Minh 
se cung cap thong tin ve cac ma ed phiau mdi dii tieu 
chuan dugc Ipt vao rd VN30 va loai ra cac ma co 
phieu khong co dii tiau chuan. 

Ngoai ra, do nhung cii soc ve yau td kinh tl vT mo 
khong ebl tai Viet Nam ma b-en toan cSu boan loan 
CO tbi tao ra nhirng bien dpng Idn tren thj trudng va 
anh hudng tdi chi so VN30. vi du nhu dich Virus 
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Covid 2019 dang lam cho cac chi so chirng khoan V N 3 0 tai Viet Nam. Mo hinh nay co tinh img dung 

the gidi di xudng vdi mirc do manh me , d i l u nay co cao trong d i l u kien du bao b i ln dgng ciia cbi so 

the anh h u d n g ldn tdi do chinh xac vi phan nghian chimg khoan dong ciia, trong dieu kien thi t rudng dn 

cuu dinh lugng da cbo thSy mo binh chi boat dgng djnh. Tuy nhian mo hinb khong boat ddng tot trong 

tot trong diau kien thi t rudng co do dn dinh tuong viec du bao bien dgng ciia miic sinh Igi chi s6 VN30 

ddi. Vi vay, kat qua d y bao rtr mo hinb hoan toan cbi cung nhu khdng thuc sy hieu qua khi thj t rudng ed 
mang tinb chat tham khao ddi vdi cac nha d4u tu. nhimg cu sdc khian gia ca chiing khoan b i ln dgng 

Bang viec sir dung m d hinh tu hoi quy tich hgp manh. Tran c a sd cac k i t qua nghian ciru, bai t 

trung binh t rugt AR1MA( 1,1,1), nghian ciru da chi cung dua ra mgt so k h u y i n nghj danh cho nha dSu 

ra tinh iing dung cua viec su dung dii lieu chu6i thdi tu de co t h i ung dung mo hinh nay mgt each phu 

gian trong d y bao bien dgng ciia chi so chimg khoan b a p nhdt. 
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