CO SO VAT LY - TOAN CUA MO HINH ARIMA
~ TRONG MO PHONG VA DU BAO LUU LUONG THANG

PTS. Bui Vian Dic
Trung tam quoc gia dy bdo KTTV

Trong du bdo thiy van han vita va han dai, cac y&u t6 du bdo duge hinh
thanh duéi sy anh hudng phic tap c@a nhidu nhéan t6 khdc nhau. Trong diéu
kién han ché vé cic thong tin dy bdo hién nay, thi cdc md hinh théng ké ndi
chung va dac biét 1a cdc phuong phdp phéan tich chuéi thoi gian (PTCTG) dang
chiém wu th& Bai ndy gigi thieu mé hinh ARIMA - mot trong cédc md hinh
thugc nhém PTCTG .cd nhiéu kha quan trong dy bdo khi tugng thiy van.

1. GIOI THIEU CHUNG

- 'Co s6 tng dung cia md hinh' ARIMA (Autoregressive - Integrated — Moving
- —Average)- dua trén: gia _thist: anh hudng cla cdc nhan t6 chu yéu xdc dinh xu
th& bien d01 cua. chu01 thoi gian van duge duy tri trong thoi ky du bao. Mb6 hinh
ARIMA st dung cac thong tin’ chuta trong cac thanh phan da bist cua chudi qua
khit d8 du bdo qua trinh nay ‘trong tuong lai. Tdc gia cia mo hinh ARIMA la
Box va Jenkin. Nhiing cong trinh tng dung diu tién cta mo hinh ARIMA dugc
cong bs vao nhitng nam 1970.

* Phuong trmh téng quat
Mo hmh AR[MA (p, d, @) cd thé viét dum dang tong quat sau:

Y = EaiY + stﬂﬁap ' (1)
i=1. 1=l ‘
Tfong da:
*p d,q la cac s0 nguyen, ducng
Foa va b; 1a céac hing sd ‘ : o
s 0 = Yool - Yoo (V] = Y,~Y,_; Y?=DY,-DY,; ..).

Téng tha nhét AR(P) la thanh phdn ty héi quy, tong thid 2 MA (q) - thanh
phén trung binh trugt va g - sai s6 ngiu nhién.

9. CO 8O VAT LY
© 2.1. Mo hinh AR (D)
‘ Mb hmh tli tuong quan. AR(P) mo ta quan he gitta gia tri phu thudc Xt vdi
- cde bler_l,_dc_)c lap Y.y, Yy, ¥ hodc chu01 chuan hoa ZH, Zyny- Z_p va dudc

; ] t-p
viét du6i dang tong quat sau:
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Zy = Z¢jzt-j TE (2)
trong d6 ¢ la hé s ty hoéi quy hay hé sd tudng quan ‘riéng phan: et 1a sai sO
nghu nhién (White noise); p - s6 thanh phén tu héi quy.

Trong nhung thang mua kho, dong chay thang tlep theo Q, chi phu thudc
vao lugng trit nudc trong luu wvic, thong qua chi s§ luong trit la dong chay
thang ddu mia kho Q, Quan hé nay trong thty van dugc mo phong bang
dudng nudc rit (hinh 1) hoac ham

= Q. EXP(-Kt) 3

Trong d6 K 1a tham s8: t 1a tht tu thang tinh ti dau mua.

Qe

Qo

T4 T i)

e ;Neu chu01 dong chay thang Q duac mé phong bang mo hmh AR(l) o |
Q- Q= ¢(Qt"’ 1-Qp+ &
o Kbal trién: va déi v& phlidng trmh trén ta dude. .
Q, = ¢*Qtb + $*Qt-1 - ¢*th gt -
Vay ta ¢ Q =¢*Qt-1+¢e - (4)
Nhu vay, “khéng khé ‘khan ‘dé nhan ra ring, kh1 (t 1) ¢) cta (4) chmh la

EXP _(=k). , -
| ¢ = EXP(-k)
_2.2. Mo hinh ARIMA (p,d,q)
Trong nhitng thang cd lugng mua dang ke, dong chay thang duoc hinh
thanh ti hai thanh phan (Ngdm va mat) (Hinh 2). ‘ , ’ .
Zt —cSt-1+dXxt BN G)
Tuong tu ta cd A o TR T
e S Zt -1 =cSt-2+ dXt -1
Ty day suy ra S
g - g o e e

c
: Phuang trinh ‘can bang hidng tru ngam St dugc v1et nhtr‘s'ail:‘
| | "8t =St-1+ aXt-cSt-l
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St'= (1-¢) St-1 + a Xt ‘ N

Tuong tu ta cd

- Bt-1 = (1-¢) St-2 + a Xt—-1 (8)
B80C HUf
bXxt ,
MUA

Xt

DOKG CHAY MAT

. , \(ﬁiu,b) Xt =d Xt
Ay ~ >
— E_ =~ DONG CHAY [HONG

myc N N, —_ > ~ Zt

/

DONE LHAY RGAM
¢ $to

| . Hinh 2. So do hinh thanh dong chdy
Téng hgp ti céc céﬁg thie (5 - 8) ta cd

= (1-0)Zt-1 + d Xt—[d(l—c)—ac] Xt-1 ] (9)

Dat ¢ = (1-0) va © = [d(l-c)-ac] va d.Xt = £t ta cd mo hinh ARMA (1,1).
Cing tudng tu nhu vay cG thé g_an ¥ "ng'hia t 1y cho cdc hé s6 cia mod
hinh ARMA (p,q), va khi ldy sai phan (bac d=2) véi thyi gian tré 1 thang, 12

thang ta c6 mé hinh ARIMA (p,2,q)

3. XACDINHTHAMSOMOL{INH

3.1. Chlé'n 1110(: xdc dmh p,d,q

Cac tham s6 p, d, q déu la cdc s6 nguyén d\mng, chiing duuc xac dinh qua
phan tlch qua trinh blen do1 ham fu tu:dng quan 11\ va ham ty tumng quan riéng
phan qbK : ceoE :

Xdc dinh d din twn va cdc bu'(rc tién hanh nhw sau:

~ Tinh va vé qué ‘trinh rk k - = 1,2, (Hmh 3)

Ton tai 3 loai qua trinh r ung voi cac ‘hinh 3a 3‘0 3c.

Khi roi vao trUOng hgp b hoac ¢ ta ldy d=0. Roi vao trudng hop a, sau sai
phan bac 1 véi tré: kl, ta lai tinh va vé qué trinh r mdi cia chudi sai phén béc
11, Néu lai ¢ qua trinh r mdi gidng dang a, lai tién hanh sai phén l4n nia.
Tién hanh sai phan tiép tuc to; khi qua trinh r méi nh&t khong con cd dang a.

Xdc dinh p.q:

- 86 thanh phan tu hoi quy duge xét theo qué trinh v cubi cing ¢ phin x4c
dinh d. S& ldy t6i p m&d ¢ d6 cd T 1én hon hodc bing sai s@ cia nd. ,

.~ 86 thanh phén trung binh truct s& ldy dén khi ry = 0, gy, Tz = 0.

o Trong thuc t&§ mo phéng va du béio cdc. -chubi thuy van, g1a tri cac hang jo}
; 4, q thlmng khong vugt qua 2 [6]
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- Hinh 3. Cac kiéu qua tri'ﬁh dié’n 'hinh clia rk DA

f 32 Xac ‘dinh he s6 tu hm quy (hé 56 tuang quan r1eng phan)
Xuat phat it phufdng trlnh Yule - Walker (7]

Sk = @1 Gy F oSt +¢p Ck-ps -k > 0.va k.= e
V;et (10) tudn tu cho ¢ $25-- Gy, ta c6 heé phtmng trinh trong do &n s6 la
' ¢j (] = 1 ,2,..k) va vigt dutdl dang ma tran ta duac ‘ -
! 91 2 e STy ’(‘7’1 7&'_1 -

K f Loa gl $2| . s i
) & 1 e Cpe3] X ¢3 T £ ] IR 3 (11)
Sk-1 G2 &%-3 7 1| .¢k-' “l
- J -
- P P ¢
Hoac dang rit gon / ‘
¢ =Pl

- 3.3. Xdc d1nh hé so trung binh trugt (6)

o9

[5)
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3.3. Xde dinh hé

l’D’

-8

binh

: DX

trur

UQ
[nad

rugt (O)

Sau khi wéc luong cdc tham s6 ¢ & budc trén, néu Z khoéng cd trung binh
bang 0, thi cdn xic dinh ©,

P
= 7 (1- 2g))
i=1
Céc hé s6 trung binh trugt © duge xdc dinh bang phuong phdp Ifap. theo cic
cong thdc cta Yule — Walker vdi ude lugng ban déu Gj =0;,j =1 ., q

Co
62 = _ (12)
¢ 1+612+ +0,%
—. C’j — e o o —
e .
o) déy
Z‘P G + 2(¢0¢: + 91941t Pp19p)xd) (14)
’ - i=o - 7 - :
Trong d6 B o dy = Gy t+ Gy
B ot a
Phéin du &,,; = Oy - }_‘,¢17qu._1 + 205
, i=1 i=1

Chi tiéu chit huong S = €2 -
- =i

Qaa trinh lap sé ding khi S dat gid tri mininum.

4. MO PHONG CHUOI BANG MO HINH ARIMA
Vi cac tham s6 da duoc xac dmh & céc budc tlen chum Zt duoc mo phong
lai theo cong thU(: sau: : V

| Z, = 6y + 2¢1Zp+rx+£ + 29,p+J -
AR =1 Ti=l

Chu(n s0 heu goc Yt 6 duac: tmh ngttdc tu chudi Zt va cac tham so hang s0
Y th Va 5 ‘

- Neyu Z, 12 chubi Iech chLan . ,
_ Zt = Yt-Ytb,

thi | Yt = Ytb + Zt

- — Néu Zt 1a chudi chugn (0,1) ,
' 5 :YE;Y[J

thi | | Y, = Yy + 6,7
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- Néu chudi Z, duge bign déi ti chudi Y, mang chu ky nam (la = 12 thang)
Yij ~ Yipy
Z, = 6.
J :
thi _ Y, = Y+ 652 (&= (n~-D" 12+ )

O day i 1a s6 nam: j — chi s8 thang; n la s6 nam.
Viing luz cdy

- Phuang sai ctia ufc lugng trung bmh Ytb duge tinh theo cong thic sau:

672 2 N
Var(Y,) = — {1 +.7 Z(N—-k)gk
N z N 7 }
S(Ytb) = [Var(ytb)]
" Vung tin cgy caa Ytb sé la: ' |

[Ytbb - t(N-1),_«/2 S(Yth), Ytb + t(N Dy_a/2 S(Yth)]
G day t(N Doz 18 1 = «/2 "quantile” cta’ phan bé t v&i N-~1 bac tu do.

] . g T

L. | 1% G20 . Sp-1

p g 1w g

Vig) = N-pl(1-Dp) |2 G ] - G

., - } P73

B e

)Vﬁng,tin cay'cﬁta @; s€ la: IR T S .

. [¢j - U} CC/‘)S(¢‘) . ¢’J - Ul N a/2S(¢J)]

3 day Upgp 21 - a2 quantlle cua phan b6 chugn.

5 VAI NET VE KHA NANG- UNG DUNG

‘Mo hinh:"ARIMA: thich hgp hon ca trong du bao cac’ chu01 tus nhlen mang:
tinh vi.m6 vé mat thoi gian va khong gian, thé hién manh mé tinh chu ky va

—quéan-tinh. Cho téi. nay mo hinh ARIMA da duge ung dung tlong nhiéu linh vuc

khdc nhau, nhu du bdo s hanh khiach di may bay, bién do1 gia ca mot s0 mat

. hang, v.v... [3,6].-

Mo hinh ARIMA cung dudc dac biet quan tam trong du bao mot s6 y&u to
khi tugng thuy van [1, 2, 4. 7]. Gan day nhdt, nhdm téac gia _Trung tam qudc
gia du bdo KTTV va Khoa dia ly dia chat Tlu’dng Dai hoc Téng hop Ha N01, da
tién hanh nghién efu dng dung md hinh ARIMA cho du bdo luu hmng nude

: tlung bmh thang dén ho Hoa Binh.
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