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TOM TAT
Muc tiéu clia nghién cifu nay nhim gidi thiéu viéc xay dung md hinh clia cdc qud trinh ngiu
nhién — M6 Hinh ARIMA, va tng dung md hinh nay trong viéc du bdo. M6 hinh nay giai
thich sy bién dong cla chudi thdi gian bing cich quan hé vdi cic gia tri qua khit va tdng c6
trong s6 cdc nhiéu ngiu nhién hién hanh va cdc nhiéu ngiu nhién c¢6 do tré. Mo hinh ciing
dudc ing dung mdt cdch minh hoa nhim du b4o gid c4 sdng tai Thanh Phd H6 Chi Minh.

ABSTRACT

The objective of this reseach is to introduce the construction of the model of stochastic
processes — ARIMA model, and their use in forecasting. This model explains the movement
of the time series by relating it to the own past values and to the weighted sum of current and
lagged random disturbances. The model is also illustratively applied to forecast the price of
riverfish in HoChiMinh City.

I. GIOI THIEU

Trong lanh vuc Kinh T€ Lugng, viéc du bdo thudng dua trén hai loai md hinh chinh 12 md
hinh nhin qud va md hinh chudi thdi gian. Trong mo6 hinh nhan qu4, k§ thuit phan tich hdi qui
dugc st dung d€ thiét 1ap mdi quan hé giita bi€n phu thudc va cdc bi€n nguyén nhan. Gid tri
ctia bién phu thudc s& dugc du bdo theo gid tri cla cdc bi€n nguyén nhan. DPoi véi cdc chudi
thdi gian, m6 hinh ARIMA dudc st dung dé du bdo cdc gi4 tri trong twong lai. Theo md hinh
niy, gid tri du bdo s& phu thudc vio céc gia tri qua khif va tdng c6 trong s cac nhiéu ngiu
nhién hién hanh va cdc nhiéu ngiu nhién c6 do tré.

Muc tiéu clia nghién ctfu nay nhim gidi thiéu viéc xdy dung md hinh clia cdc qud trinh ngiu
nhién — M6 Hinh ARIMA, va dng dung cia mé hinh nay trong viéc du bdo. M6 hinh ciing
dudc ng dung mot cach minh hoa nhiim du bdo gi c4 song tai Thanh Phd Hd Chi Minh.

II. MO HINH ARIMA

Nhim muc dich gi6i thiéu vé md hinh Ty Hoéi Qui K&t Hop Trung Binh Trugt (ARIMA-—
AutoRegressive Integrated Moving Average), ndi dung phan nay sé& trinh bay tém lugc mot
s cd s& ly thuyét lién quan dén tinh dirng (stationary), tinh miia vu (seasonality), nguyén 1y
Box-Jenkin; cling mdt s& nguyén tic dé€ nhan dang, xdc dinh cdc thong sd va va cdc ki€ém dinh
v€ md hinh ARIMA.



Tinh ding

Mot qud trinh ngiu nhién Y, dugc xem 1a ditng néu nhu trung binh va phudng sai clia qué
trinh khong thay d6i theo thdi gian va gi4 tri ctia ddng phuong sai giita hai thdi doan chi phu
thudc vao khodng cich hay d6 tré vé thdi gian giita hai thdi doan nay chit khong phu thudc
vio thdi di€ém thuc t&€ ma ddng phuong sai dudc tinh. Cu thé:
 Trung binh: E(Y() =p=const
« Phuong sai: Var (Y,) = o’ = const
. Dﬁng phuong sai: Covar (Y, Yk ) =0
Tinh dirng ctia mdt chudi thdi gian c6 thé dudc nhan biét dya trén db thi cda chudi thdi gian,
dd thi ctia ham ty tuong quan mAu hay ki€m dinh Dickey-Fuller.
« Dya trén do thi Y, = f(t), mot cdch tryc quan chudi Y,c6 tinh dirng né€u nhu db thi cho thiy
trung binh va phuong sai clia qué trinh Y, khong thay d6i theo thdi gian.
« Dya vio ham ty twong quan miu (SAC — Sample Auto Correllation)
5 =2k _sac
7o

P =ELCY =Y)(Y, —Y) =

Z(Yt _Y:I(Ytik - = COV(Yt *Yt*k)

7, = 10, -1 = 20 _vary)
Né&u SAC = f(t) ctia chudi thdi gian gidm nhanh va tit dan vé 0 thi chudi c6 tinh dirng.

« Kiém dinh Dickey-Fuller (kiém dinh nghiém don vi) nhiim x4c dinh xem chudi thdi gian c6
phai 1a Buéc Ngiu Nhién (Random Walk; nghia 12 Y, = 1¥Y; + &) hay khong. N&u chudi 12
Budc Ngau Nhién thi khong c6 tinh dirng. Tuy nhién, N&u chudi khong cé tinh dirng thi chua
chic 1a Budc Ngiu Nhién.

Pé€ bién ddi chudi khong ditng thanh chudi dimng, thong thudng néu 14y sai phan mot 1an hoic
hai 14n thi s& dugc mot chudi két qua c6 tinh dirng.

. Chudi goc: Y,

« Chudi sai phan bac 1: W =Y, - Y,

« Chubi sai phan bac 2: Vi= W - W,

Tinh mua vu

Tinh ma vu 1a hanh vi c6 tinh chu k¥ clia chudi thdi gian trén co s& nim lich. Tinh mia vu c6
th€ dugc nhan ra dua vao dd thi SAC = f(t). Néu cit sau m thdi doan thi SAC lai c6 gid tri cao
(nghia 13 dd thi SAC c6 dinh cao) thi day 1a ddu hiéu cla tinh miia vu. Chudi thdi gian c6 ton
tai tinh mua vu s& khong c6 tinh dirng. Phuong phdp don gidn nhit d€ khi tinh mua vu 1a 14y
sai phan thd m. Néu Y, ¢6 tinh mua vu véi chu k¥ m thoi doan thi chudi Z; =Yy — Yy, s&
dudc khdo sat thay vi chudi Y, .

Mo hinh ARIMA

Theo Box- Jenkin moi qud trinh ngiu nhién cé tinh ditng déu cé thé bi€u dién bing md hinh
Tu Hbi Qui K&t Hop Trung Binh Trugt ARIMA.

« M6 Hinh Ty Hdi Qui Bac p - AR(p)



Trong md hinh tu hdi qui qud trinh phu thudc vao tdng cé trong s& ciia cdc gid tri qua khit va
s6 hang nhiéu ngiu nhién

Y=Y, +0,Y , +...+ ¢th_p +0+¢

« M6 Hinh Trung Binh Trugt Bac q — MA(q)
Trong md hinh trung binh trugt, qua trinh dugc mo td hoan toan bing tdng c6 trong s6 clia cc
ngiu nhién hién hanh c6 do tré

Yo=pu+é -0 -0, ,—..— qut—q

« M6 Hinh Héi Quy K&t Hgp Trung Binh Trugt - ARIMA(p,d,q)
Phuong trinh téng quat cia md hinh ARIMA 1a:

V=Y et g Y, +0+6 —08, — 08,

Nhéan dang mé hinh

Nhéan dang md hinh ARIMA(p,d,q) 1a tim cédc gia tri thich hgp cia p, d, q. V6i d 1a bac sai
phan ctia chudi thdi gian dugc khio sdt, p 1a bic tu hdi qui va q 1a bic trung binh trugt. Viéc
xdc dinh p va q s& phu thudc vao cdc d6 thi SPAC = f(t) va SAC = f(t). V6i SAC di dugc gidi
thiéu & trén va SPAC 1a Ty Tuong Quan Riéng Phan Miu (Sample Partial Auto-Correlation);
nghia la tuong quan gitta Y, va Y sau khi da loai bd tic ddng cta cac Y trung gian.

« Chon m6 hinh AR(p) néu d6 thi SPAC c6 gi4 tri cao tai dd tr& 1,2, ..., p va gidm nhiéu sau
p va dang ham SAC gidm dan.

« Chon md hinh MA(q) néu d6 thi SAC c6 gi4 tri cao tai do tré 1, 2, ..., q va gidm nhiéu sau
q va dang ham SPAC gidm dan. Tém lai,

Loai mo6 hinh Dang d6 thi SAC = f(t) Dang do thi SPAC = f(t)
AR(p) Gidm dan C6 dinh § p
MA(q) C6 dinh § g Gidm dan

ARMA(p, q) Gidm din Gidm din

Uéc lugng cac thong so ciia mé hinh ARIMA(p, d, q)

Céc thong sO ¢; va 0; cha mo hinh ARIMA sé& dugc xdc dinh theo phuong phdp binh phuong
t6i thi€u (OLS-Ordinary Least Square) sao cho:

> (Y, — Y, )2 —>Min
Véi A
& = (Yt - Yt)
Kiém tra chin doin mé hinh

Sau khi xdc dinh p, d, q va cdc ¢;, 0;; nghia 1a da xdc dinh dugc phuong trinh cho md hinh
ARIMA, diéu cin phai lam 1a ti€n hanh ki€m dinh xem s& hang g, ctia md hinh c6 phai 12 mot



nhiu tring (white noise, nhiéu ngiu nhién thuan tiy) hay khong. Py 13 yéu ciu clia mdt mo
hinh t6t.

Vé mit 1y thuyét, & dudc tao ra bdi qua trinh nhiéu tring néu:

E(gt)zo
+&,~N(0,5?%) {
Var(e,)=o’ =const

+7, =Cov(g,,&,,)=0
Viéc ki€m dinh tinh nhiéu tring s& dua trén dd thi SAC cia chudi g

Du bao

Dua trén phuong trinh ctia md hinh ARIMA, ti€n hanh xdc dinh gi4 tri du biao diém va khodng
tin cdy cda du bdo.

. Dy bdo diém: Y,

. Khodng tincdy: Y, —ko(g,) <Y, <Y, +ko(s,)
Véi @6 tin cdy 95%, k =2.

L. SUDUNG MO HINH ARIMA TRONG DU BAO GIA

D& minh hoa, nghién citu di 4p dung mo hinh ARIMA trong viéc du bdo gid cd song tai thinh
phd HO Chi Minh. Nghién citu da sit dung chudi gdm 111 dit liéu thdng tir thang 1/1990 dén
thang 3/1999 va phin mém EVIEWS d€ du bdo gi4 tri thing 4/1999.

Céc dir liéu qud khit cta gid cd song dudc dit tén 12 RFISH va chudi sai phan bac 1 dugc dit
tén 12 DRFISH. P thi RFISH = f(t) va DRFISH = f(t) dugc trinh bay nhu sau:
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Do thi RFISH cho thdy chudi RFISH khong c¢6 tinh dirng. D6 thi DRFISH cho thdy chudi
DRFISH ciing khong c¢6 tinh ditng. Qua db thi trén va dif liéu ta nhan thdy chudi c6 tinh mia
vu theo qui. Cédc ki€m dinh theo ham ty twong quan miu hay kiém dinh Dickey-Fuller trong
EVIEWS ciing cho cho thdy chudi RFISH va DRFISH khong c6 tinh ditng do dit liéu c6 tinh
mua vu.

St dung phan mém EVIEW d€ khi¥ tinh mia vu va ti€n hanh thir nghiém cho nhiéu mo hinh
ARIMA, cudi ciing ta dugc md hinh t6i wu c6 dang ARIMA(2,1,2) v6i thdi doan khit tinh mua
vu 12 m = 12. K&t qua vé céc thong sd ¢; va 0; dudc trinh bay trong bdng sau:

Dependent Variable: D(RFISH)

Method: Least Squares

Date: 2/3/2002 Time: 18:17

Sample(adjusted): 1991:04 1999:03

Included observations: 96 after adjusting endpoints
Convergence achieved after 50 iterations
Backcast: 1990:02 1991:03

Variable Coefficient Std. Error t-Statistic Prob.

C -283.3601 1010.997 -0.280278 0.7799
AR(2) 0.413278 0.135466 3.050799 0.0030
SAR(12) 0.963121 0.044544 21.62164 0.0000
MA(2) -0.846851 0.118603 -7.140218 0.0000
SMA(12) -0.781433 0.078476 -9.957634 0.0000
R-squared 0.614807 Mean dependent var 203.1250
Adjusted R-squared 0.597875 S.D. dependent var 3545.923
S.E. of regression 2248.588 Akaike info criterion 18.32467
Sum squared resid 4.60E+08 Schwarz criterion 18.45823
Log likelihood -874.5842 F-statistic 36.31124
Durbin-Watson stat _1.718345 _Prob(F-statistic) _0.000000

Sau khi xdc dinh dugc phudng trinh cho mo hinh ARIMA, can phai ti€n hanh kiém dinh tinh
nhiéu tring clia & K&t qua ki€ém dinh dya trén dd thi SAC cda chudi g, cho thiy g c6 tinh
nhiéu tring va dugc trinh bay nhu sau:

Date: 2/3/2002 Time: 18:20

Sample: 1991:04 1999:03

Included observations: 96

Q-statistic probabilities adjusted for 4 ARMA term(s)

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
R ] 1 0.108 0.108 1.1485
| A | 2 -0.060 -0.072 1.5093
N N 3 -0.002 0.013 1.5099
A M| | 4 -0.107 -0.115 2.6913
e N 5 -0.046 -0.021 2.9138 0.088
e e 6 0.003 -0.005 2.9147 0.233
e N 7 -0.027 -0.031 2.9925 0.393
A A 8 -0.069 -0.076 3.5015 0.478
e N 9 -0.040 -0.037 3.6719 0.598
N N 10 -0.008 -0.011 3.6789 0.720
N N 11 -0.035 -0.046 3.8174 0.801
R R 12 0.176 0.173 7.2986 0.505
R N 13 0.069 0.011 7.8428 0.550
N N 14 0.010 0.025 7.8547 0.643
| A 15 -0.059 -0.079 8.2589 0.690
A A 16 -0.168 -0.133 11.559 0.482
e N 17 0.021 0.064 11.614 0.560
N A | 18 -0.050 -0.085 11.915 0.613
N ] 19 0.031 0.057 12.036 0.676
e M| | 20 -0.017 -0.060 12.072 0.739
A A | 21 -0.112 -0.087 13.648 0.692
A A 22 -0.094 -0.099 14.771 0.678
| A | 23 -0.083 -0.084 15.649 0.681
A | | 24 -0.177 -0.248 19.750 0.474
[l N 25 0.198 0.221 24.964 0.249
e . 26 0.133 0.014 27.356 0.198
g0 AL 27 -0.053 -0.062 27.733 0.226
N N 28 -0.039 -0.013 27.944 0.262
N A 29 -0.024 -0.070 28.023 0.307
N . 30 -0.017 0.023 28.065 0.355
N A 31 0.005 -0.075 28.069 0.407
N A 32 -0.010 -0.059 28.084 0.460
N e 33 -0.002 0.061 28.084 0.513
| A 34 -0.072 -0.075 28.878 0.524
e N 35 -0.040 -0.028 29.128 0.563
N * | 36 0.045 0.117 29.450 0.596

K&t qua ctia mo hinh du bdo dudgce trinh bay trong tip dif liéu RFISHF. D6 thi cia RFISH va
RFISHF dugc trinh bay chung nhu sau:
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Dua trén phuong trinh cia md hinh ARIMA, ti€n hanh x4c dinh gid tri du bao di€m va khodng
tin cdy cia du bdo.
Du bdo diém la \ft =26267 b va Khodng tin cdy 95% 1a [ 21742 D, 30792 P]

Sau khi c6 két qué du bdo, ta dem so vdi gid tri thyc vao thang 4/1999 1a Y, = 26000 b. Gi4
tri ndy nim trong khodng tin ciy 95% va xap xi v6i gid tri dy bdo diém. Sai s6 du bdo 1a
(YAt -Yo)/ Y *¥100 = (26267 — 26000)/26000 * 100 = 1,03%

KET LUAN

K&t qua du bdo cho thdy do thi ca md hinh dy bdo RFISHF bam rit st dd thi ctia chudi di
liéu goc RFISH. Piéu nay ching té mdé hinh ARIMA(2,1,2) nay da gidi thich dudc sy sy bién
dong cda chudi thdi gian vé gid cd song tai Thanh Phd H6 Chi Minh.

Gia tri dy bdo xap xi v6i gid tri trén thuc t€ (sai s6 dy bdo nhd) va khodng tin cdy 95% ciing
chifa gi4 tri thuc . Piéu nay ching té do tin ciy ctia mo6 hinh du bdo.

Ngoai vi du minh hoa trén, nghién citu ciing da 4p dung mod hinh ARIMA dé du bio cho hon
20 loai mit hang tai Thanh Phd HS Chi Minh theo qui trinh tuong tu va ciing dat dudc cic két
qué du bdo véi do tin ciy cao. Tém lai, M6 hinh ARIMA 12 mdt md hinh ddng tin cay doi véi
du bdo ngédn han.
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