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TOM TAT

Thi trwong chiing khoan trén thé gi¢i néi chung va & Viét Nam naéi riéng ludn la noi hap
dan céac t6 chirc va ca nhan dau tw bdi mre sinh lgi cao cia nd. Tuy nhién, day ciing 1a mét hoat
dong tiém an rat nhiéu rdi ro. Vi thé, viéc dwa ra dw bao xu hwdng bién dong clia chi sé gia chirng
khoan dé cé mot sach lwoc phu hop cho hoat dau tw clia ca nhan, té chirc thu hat rat nhidu sw
quan tdm cla cac nha kinh té lwong tai chinh trong va ngoai nwéc. Dé tai nay cung cap cach thirc
xay dwng md hinh ARIMA trong dw bao chi s6 VNIndex trén thj trwérng chirng khoan Viét Nam.

ABSTRACT

Stock markets around the world in general and in Vietnam in particular are always
attractive to investment institutions and individual investors because of its high level of profitability.
However, it is also an operation with a lot of potential risks. Thus, forecasting the trends of the
stock index to adapt a consistent investment strategy for individuals and organizations attracts the
attention of many financial specialists, both domestic and abroad. This research offers a method to
build the ARIMA model in forecasting the VN-Index on this local stock market.

1. Pit van dé

Ra doi vao dau nam 2000, thi trudng chimg khoan Viét Nam da tro thanh mot kénh
dau tu hét sirc hap dan déi véi cac nha dau tu, tir cac t6 chie dau tu chuyén nghiép cho dén
céc nha du tu c4 nhan nghiép du nho 1é. Tuy nhién, bén canh mirc sinh lgi cao, day ciing
la hoat dong ludn ton tai nhiéu rui ro tiém an boi nha dau tu khong phai lic ndo ciing du
doan duoc chinh xac xu hudng cua gia co phiéu trong tuong lai. Do do, viéc du bao chinh
Xac su bién dong gia cua cd phiéu dé c6 mot sach luge nham phuc vu cho cong vi¢c kinh
doanh cua cac ¢ nhan, to chirc hay hoach dinh chién lugc ciia mot qubc gia d thu hit rat
nhiéu sy quan tdm cta cac nha kinh té luong tai chinh trong va ngoai nudc.

Tai thi truong Viét Nam, su bién dong cua chi s6 VnIndex phan anh rui ro hé
théng, Vi vay, viéc du bao dugc sy tang giam cua Vn-Index ciing déng thoi gitp cac nha
dau tu nhan biét chidu hudng bién dong gia cta cac co phiéu trén thi truong nay.

Trong khuon khé dé tai, chung t6i dé xuét sir dung mé hinh ARIMA va phuong
phép Box-jenkins dé dy bao chi s6 VnIndex trong ngin han cin cir vao chudi dit liéu qua
khut. George Box va Gwilym Jenkins (1976) da nghién ciru mdé hinh ARIMA
(Autoregressive Integrated Moving Average - T hoi qui tich hop Trung binh truot), Va
tén cta ho thudng dugc dung dé goi tén cac qua trinh ARIMA tong quat, ap dung vao viée
phan tich va du bao cac chudi thoi gian. Phuong phap Box-Jenkins voi bon bude: nhan
dang mo hinh thtr nghiém; udc luong; kiém dinh béng chan doan; va du bao.
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2. Xay dung mo hinh ARIMA cho VnlIndex
2.1. Gidi thiéu vé so ligu

+ Ngudn cap nhat s liéu 13 trang web cophieu68.com. Pay 1a trang web chuyén
cung cap sd liéu vé thi truong chimg khoan Viét Nam.

+ 86 lidu Vnlndex duogc ldy tir ngay 2/1/2009 t6i ngay 30/3/2010. S¢ di nhom thuc
hién quyét dinh chon chudi thoi gian nay vi Vnlndex trong thoi gian ndy phan anh tuong
dbi tac dong cua nén kinh t& vi mé 1én gia chimg khoan.

2.2. Co so ly lugn

M0 hinh sir dung dit liéu chudi thoi gian, xem gia trj trong qua khir ciia mot bién sb
cu thé 1a mot chi tiéu tot phan anh gia tri trong twong lai ctia nd, cu thé, cho Y 1a gié tri caa
bién s tai thoi diém t véi Yy = f(Yea, Yia, .., Yo, 1).

Muc dich cua phan tich la dé théy 6 mot s6 moi quan h¢ gilra cac gia tri Y dugc
quan sat dén nay dé cho phép chung ta du bao gia tri Y; trong twong lai. Phuong phap nay
dic biét hiru ich cho viéc du bao trong ngan han.

Mo hinh ti hdi quy p - AR(p): trong mé hinh ty hdi qui qué trinh phu thudc vao
tong trong sd ciia cac gia tri qua khir va s6 hang nhidu ngau nhién

Yi= @1Ye1 + @2Yeo + ..+ @pYep +0 +e

Mo hinh trung binh truot q — MA(Q): trong md hinh trung binh trugt, qua trinh

duoc mo ta hoan toan bang téng trong s6 ctia cac ngau nhién hién hanh c6 do tré:

Yi= L +E —01&.1 — 0081 —...—ant-q
Mo Hinh Hbi Quy Két Hop Trung Binh Truot - ARMA(p,Q):
Yi=@1Ye1 + @22 + ...+(pth_p +0 +&— 01811 —02&t.2 —...—Oqst_q

2.2.1. Xem xét tinh dirng ciia chudi quan sat

Piéu trude tién can phai luu y 1a hau hét cac chudi thoi gian déu khong ding, va
cac thanh phan AR va MA ctia mo hinh ARIMA chi lién quan dén cac chudi thoi gian
dimg. Quy trinh ngiu nhién cta Y; dugc xem la dimg néu trung binh va phuong sai ctia
qué trinh khong thay doi theo thoi gian va gia dong phuong sai giita hai thoi doan chi phy
thudc vao khoang cach do tré vé thoi gian giira cac thoi doan nay chtr khong phu thude vao
thoi diém thuc t& ma dong phuong sai duoc tinh. Do d6, dé nhan dién mé hinh ARIMA,
chung ta phai thuc hién hai budce sau:

C6 ba cach dé nhan biét tinh dimg ciia mot chudi thoi gian 1 dya vao trén do thi
ctia chudi thoi gian, d thi cia ham ty trong quan mau hay kiém dinh Dickey — Fuller.
2.2.2. Nhan dang mo hinh

Nhan dang mo6 hinh ARMA(p,d,q) la tim cac gia tri thich hop cua p, d, q. Véid la
bac sai phan ctia chudi thoi gian duoc khao sat, p 1a bac tu hoi qui va q la bac trung binh
truot.

Vi¢e xac dinh p va q s€ phu thudc vao cac dd thi SPACF = f(t) va SACF = f(t). Véi
SACF 1a ham tu twong quan mau va SPACF 1a ham tu twong quan mau riéng phan
(Sample Partial Autocorrelation):
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+ Chon gia tri cia p néu d6 thi SPACF c6 gia tri cao tai do tré 1,2, ..., p va gidm

nhiéu sau p va dang ham SAC giam dan.

+ Chon gia tri cua q néu d6 thi SACF ¢6 gia tri cao tai do tré 1, 2, ..., q va giam

nhiéu sau q va dang ham SPAC giam dan.
2.2.3. Udc lwong cdc tham s6 ciia mé hinh

Céc hé sd ¢ va o cua mod hinh ARIMA dugc xac dinh bang phuong phap udc
lwong thich hop cuc dai. Sau d6 chung ta kiém dinh ¢ va ® bang thdng ké t. Uéc lugng sai
s6 binh phuong trung binh cta phan du: S
2.2.4. Kiém dinh mé hinh

Sau khi uéc lugng cac tham sé cia mot mo hinh ARIMA dugc nhan dang thr,
chiing ta can phai kiém dinh dé kiém nghiém rang mo hinh 1a thich hop. Cac cach thirc dé
thuc hién diéu nay:

Kiém tra phan du e; c6 phai la nhidu tring khong. Néu e; 1a nhiéu trang thi chip
nhan mo hinh, trong trudng hop nguoc lai chung ta phai tién hanh lai tir dau. Céc kiém
dinh c6 thé sir dung 1a kiém dinh BP (Box-Priere) hoic kiém dinh Ljung-box véi tri thong
ké Q, hodc kiém dinh LM.

Néu ton tai nhiéu hon mot mo hinh ding, mé hinh c6 AIC (Akaike Information
Criterion) nho nhét s& dugc lwa chon.

2.2.5. Dur bdo bang mé hinh ARIMA

Mot trong s cac 1y do vé tinh phd bién ctia phuong phap lap md hinh ARIMA 1a
thanh cong clia n6 trong du béo. Trong mot sé truong hop du bao thu duoc tir phuong phap
nay coé tinh tin cdy cao hon so véi cac du bao thu dugce tir cac phuong phap 1ap mo hinh
kinh té lwong truyén théng khéc, dic biét 1a dbi v6i du bao ngan han.

Duya vao m6 hinh ARIMA udc lugng dugc, tién hanh xac dinh gia tri dg bao va
khodang tin cdy cho du bdo vi df tin cay 95% va k=1.96 nhu sau:

+ Du bao diém Y,
+ Khoang tin cay \ft —ko(g,) < YAt < YAt +ko(s,)
2.2.6. M6 hinh ARIMA cho VnIndex
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Pé xay dyng mé hinh ARIMA nhém chung t6i dd st dung chudi dir liéu gdm 310
quan sat tir ngay 2/1/2009 t6i1 30/3/2010. Dt liéu qua khir dugce dat tén 1a Vnindex sau do6
duoc 14y logarit tw nhién trudce khi 1iy sai phan bac nhéat dé co duoc ty suét loi tirc cua
VnlIndex, ky hiéu 1a r. B thi Vnindex=f(t) va r=f(t) duoc trinh bay & hinh 1 va hinh 2.

Tir hinh 2 va st dung kiém dinh Dickey — Fuller cho P-value < 0.05 cho thiy chudi
R la chudi diung.

Date: 05/11/10 Time: 13:02

Sample: 1 310
Included observations: 309
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Hinh 3 — D6 thi ctia ham ty twong quan va tu trong quan riéng phan cua chudi R

Dé dinh dang cho mé hinh chiing ta sir dung d6 thi tu trong quan va tu trong quan
riéng phﬁn cia chudi R. Theo d thi & hinh 3, tai k=1 SAC va PAC dat cuc dai 0.261 va
sau d6 giam manh xudng. Do d6 p va q c6 thé nhan cac gia tri 1a 1. Cac mo hinh ARIMA
c6 thé c6 1a ARIMA (0,1,1), ARIMA(1,1,1), ARIMA(1,1,0)

Trudc tién ta dung kiém dinh LB dé chon ra cac mé hinh ¢ p-value bé hon 0.05.
Dung dd thi SAC dé kiém tra chudi e, thdy rang ca 4 chudi e; ctia 4 mo hinh d¢ 14 nhiéu
trang. Bay gio can Iya chon mo hinh t&t nhat dé sir dung cho cong tac du béo, chiing ta sir
dung tiéu chuan kiém dinh Chi binh phuong y?(4) va tiéu chudn AIC. Theo két qua tir
eview cho boi bang 1 ta thdy mo hinh ARIMA(0,1,1) 1a mé hinh phu hop véi R nhat.

M0 hinh sO quan sat 72 (4 AIC
Arima(0,1,1) 476 0.129571 -4.976207
Arima(1,1,1) 476 0.104665 -4.966832
Arima(1,1,0) 476 0.061240 -4.964157

Bang 1 — Két qua cac thong sb kiém dinh

Dung phuong phap binh phuong bé nhat d&& udc lugng cac tham sé cia mé hinh.
Thuc hi¢n udc lugng br:ing Eview ta dugc mo hinh ARIMA(0,1,1) c¢6 cac h¢ s6 nhu sau:
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I7 =0.001504 + 0.284364 ¢; ,

2.3. Duw bdo VNindex bang mé hinh xdy dung dwoc

Str dung mé hinh vira xdy dung dé du bao diém va khoang tin cdy cho r tai thoi
diém ngay 31/3/2010 bang phan mém Eview voi d tin cdy 95%.

Két qua thu dugc r =-0.1495% va khoang tin cay la [-0.444676%;0.145676%].
Trong budc dau xtr 1y s6 liéu ta di chuyén Vnlndex thanh ty suat sinh 16 r thong qua viéc
liy logarit ty nhién trudc khi liy sai phan bac nhat. Do d6 tir két qua nay dé quy nguoc vé
Vnindex chung ta st dung cong thire: Vnlndex, = e".VnIndex.;. Tir d6 ta c6 du bao diém
va khoan tin cdy cho Vnindex ngay 31/3/2010 v&i muc tin cdy 95% la la: 499.952;
[498.46;501.43]

Gié tri Vnindex thuc ngay 31/3/2010 13 499,2. Gia tri niy nam trong khoang tin cay
95% va xap xi gia tri du bao diém 1a 499.952. Sai s6 du bao la: 0.1506%.

3. Két luan

Két qua du bao cho thay gia tri du bao xap xi voi gia tri thuc té va khoan tin cdy
95% ciing chira gia tri thuc té. Diéu nay ching to do tin cdy ctia md hinh dy bao 1a kha
cao. Trong mot vai phién giao dich do tac dong cua cac yéu td ngoai lai 16n nhu tim 1y nha
dau tu, tac dong cua cac thi trudng chimg khoan khac, thong tin vé su thay ddi chinh
sach...s& 1am cho sai s6 du béo ting cao hon. Do d6 két qua ctia md hinh van chi mang tinh
chit tham khao nhiéu hon. Tuy nhién c6 thé n6i mé hinh ARIMA 1a mot mo hinh tdt dé du
béo trong ngan han.
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