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EEi— RS UEMERISHE (Box-Jenkins
Time Series Methods)

~. AT
~ a

A EEEATHOHARRRS %, CRSSHEHWEBRTE
MR IA NPUERABRNBRIBHER, KIS ERKER
ARG E -2, Bit, SERRE T EOERRERRREE,
T ALEEEH, FHFEFISHRYE (time series analysis) BIES K hayfe
fir 3,

BT FIA MM AERESTHE 1920 £R5H (W, Yule)
R, HEEEIBTE (E Slutsky) | #3288 (M. G. Kendall) |
EfliE (M.S. Bardett) $SMEMER, HMNTHATE. &
RESIF I RA GRSy 5 AR E S 1970, £/ DM, WMBEEH(G. E.
P. Box) HZ2&#t (G. M. Jenkins) FRAIBHA 1970 452, BLEIH
AN A RERBE T oRK I(autoregressive integrated moving
average models, i/ ARIMA WE) , HEkHNETHEREER
BHKE, BUFASTKHSEREACEER. HE, TESSHER
WEHAH L, RAERER, CHEGURRLE R,

BENERR -MEABREREEN BN —-RNBH, HRIH
ReR B RSB EIMSF AEN, MANAY—~HERRERY HER
R]E, EARINHBERRAFTREXSEENFATH, BLRNENS
BMGRRME, EWABMAR, AW —QFNEOERSFEERS
2, BESIRENHBRRRMFER, NRAHBMN (lagged variables)
RAMESERMEME (autocorrelation) WBE b, HIEB/HEFFR,
MBS RORF 453 v bk IE £7 5T LA B 853 2L R 5

=. ARIMA BRI %R #
ORMEHNE AR
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cess) FEAMEEIE (equispaced intervals of time) FF7Zl, AHiERE
(stationarity) FABJ# 4% (invertibility) f4edE, B3 {4} (t =0, &
I, 2, e ) & MHeE 1 (white noise), F—H 0FHY, ¢
REEYC A HBEIOEREY, e o~iid N(0,0,%),
KFTRFESSTRANEARRE ¥, BOINEARR, —BAR

EFIAL (autoregressive models, f#S AR (p)), —SB BTt
(moving-average models, fi#5%5 MA(q)), AR(p) M LI T IR
ARE:

V=AYt de Yot +GpYipta;

(1l =g, B~¢,B*—...... —¢,B")y,=a,
RKrp

=Y~ pu, 75350 14

Ory ghay wreeee, 951) ﬁﬁﬁ)@ﬁﬁ;&’ Pﬁf@(%{ (Order)g

BRISE#®BEMEAS (backward shift operator)
MA(q) BRIFBEBEAE:

y=a,—0,a,_,—0,a, ,—--—0,a,_,
WA

Y=(1 —=0,B=0,B~..... —8,B%)a,
A

61,05, oo 0, BBBHTFHEN, 4BHXE,
FIRAMH) AR(p) BB ABRER KA MAC(c) AL, &Y
J’t=¢p-1(€)ae

A
3 ¢p(B)= 1 ——¢,B—-¢ZBZ—------—-¢,B’
LA ARCD) B8 _
¥=(1 —¢:B)'a, | | < |
=(1 +¢,B+¢,2B+)a;

R, BRRMN MA(Q BEFJHFDERIMN AR(o) A,
e, Y BOKVEAEITER L, AR MRS SER L MA BAIREE;
BREEE, BEFIHAY MFH] (parsimony), HHLERKER AR
B MA B4y, Wil ARMA (p, q) ZEABAKER Y, #7, &)
Y=Yt byt +@pYi_pt@—0,a,_,
—0.8; ,—---—8,a,_,

AR
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©RLAL b S RS R 87 Bk 3.

(1 = B B — o=, B0) y,= (| —6,B—0,8*

1 ARMAC!, 1) #IE8:
( 1 —9513)37::( 1 —UXB)(lf

CIE ARSI BB ER B HARB N

LAL BT LB SR, W1 43 5 B AR %8 (autocorrelation func-
tion, fEs ACF) HEMEZHEEEE (partial autocorrelation
function, A% PACKF) & BB R HE AR &,

st B BHBHBM S, 4 M0 E REMRREATHR:

o= B — ) (Vo= 12)]

VECY — ) 3ECY r— £2)°)

Loy Yiui) = p 2,
Var(Y,)

MA(Q) ##lfy ACF B Ma7@Nf%kt (cut off) §fpsk, JREDERT A
il g Wiz, HEREHIW o BERE, 3 ACF WTEHR:

—0k+016k+1+"""“},‘0‘1—”0[ E=1,.-. » q
Op— I +012+ """ 0;
0 k>q

AR(p) #EIpy ACF Fr2BIMAlE FE@EK] (die out) WRA; %
p= 1K, B AR(L) iRy ACF f;

or=bF, B=1,2,..
%e>18, AR RAWY ACF QIERHER, "TRHTIIALY-LER
(Yule-Walker) HRRZMH 0, - 0, %1E:

P1=01+ @04 +Sp0p-1

ip2:¢lp,+¢2+ ------ +040p:

.......................................

Pr=1Pp 1t PoPp ot +&p
H

Pi=1Pj 1t Ppj ot +¢pP1‘—Pj > p
ER ARMA (p, q) #8H ACF JigA AR BERIE MA #RIfE
%,

Hx, #EARLENGTBREMAKRNE R FRE QAR ENE
BEHEKN. KRB, AR AR RACF B Mzeilsk] ek, MA M
Ay PACF £ IZ®ifH%] fR, M ARMA ##lfy PACF Hl{n$&
B Ll AR, BRE o RERBB LR AR BRIZE j HARE
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B, B du REZBHZBE—HER, L, Ao b oo fan
------ TRE PACF (4 5. PACF mf Yule-Walker 75520488,
Bt AR(p) MATE,

HEp=1B, du=p
Ep=2K
L p
Py =P Pzl
l I p
p !
Epr= 35
I o o
[ S
Bys = Ps P P
. I p o,
e 1 p
Pz o 1

e, R sn(k=1,2,-) REZX AR(p) BRAWHK—
HeE, BEit, XBESR piy AR BAI> PACF BEMZ o, » L
®NEHABOSFNE, LR MWLl WER. #HEHM, MAQ
BEHBRAREXIEN AR(c0) BAl, RitR o BEMZHERE, 7
S8 IZWBX] i, .

. RE—-HEBFEEM (nonstationary) #F, A ER ARMA(p

q) BBk, FEMER TEMN ARIMA(p, d, q) HA;
d,(BY( 1 —B)"y:=0o+0,(3)a: ‘

Arh
$p(B)=1—¢,B—¢,B*—...... —¢,B?;
8,(B)=1 —0,B—0,B*—......— 0, BY;
b, RERCH, RFA%BME;
d REHXK.

Bd=08, Fx Y, REEMA; Md>08, ¥V, SEERMIN, I
BYFTREBIE VAN BREERS . filnd =1 B, FTRFEEEM
Y, BABB—XESGURBER Wd=28, UHFY, BARR
BTRESTTEBRER, WitHEH#, A (1 —-B)y,=(l~-B)Y,,

B4, ARIMA RAFTHFERFZHRYORT], TE-SFLR
TAMHER:
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CEAB—F AN S Wk < 5 .

$s(B)Ppu (B 1 — B)I(1 =B)™y,=0,+0,(B)0;4(B")a,

A
Dpu(B)=1—9 B —P,B¥—...... — D, BF*’,
BEHEERIBFES, rREKRE.
6,e(BH)=1-6,B°'—6,B*—...... —6,4B7%,

BESEBBTEES ¢° BRI,

d BRAIE %S (regular difference) k; d* RAIREEHHES
(seasonal difference)k®; s BZEEIRIM (seasonal period),

=, ARIMAB /14528 =
B} ARIMARBI G4 T HEREHARBEA, MKEk——nLlER.
Wilf, LAXHEFEHDYRE-EREERL, ERAFAFNSESR

B, BRTRE-EREEORIUETHN, RBEREH - 2oHE
AR, HHMRHEANEAS BT EAITR:

R
Jdlp B e ﬁ_.E ﬂ
!&%él%fﬁﬁ* *lmgm@ag? ) al

4B Mzl Msst). IBFeERE) B MAN] uSSMR5RRg:

(IR (identification or tentative specification)

RANWAHHG, HRAMBEARFNERMAMER (sample auto-
correlation function, f§®S SACF) RAHEMAM (sample partial
autocorrelation function, %555 SPACF) e 3% A LA, SACF
HHEAXWT:

P e o
Sy

ﬁ.—_—

Ad, nRPARREEY Y B28450,
HEBRMENE:
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.« 6 . » BRM—b SRR T ) 5 Mk .

~ : q
Vad=——(1+2 300, k>4

ZR PACF E'JT A TAZBRRE:
=010 jat $aePjat -+ T Pathon>P i1+ GarP

F= 1,2, k
7REN (};\1:51
. .o 1- ﬁl C
="l Polo ""’fl . WA,
1 p, 11—
la 1
RIS RE R 38 BB

ar(¢kl:)-— — kR 2 P + 1

KEEAR, Py B Pu %Tﬁﬁﬁ@l#ﬁéﬁéﬂ. B T RS AR 4 R s B
YRR T,

% MA(D 8 AR(P) MEREASHIE ACF 8 PACF 28
KR pRZ TILPHER) W98 ik, RIMTLUTERhREAE SACF
ZEEEREAEREE MA BEMKY, ThEkly SPACF 2HE
BRERERET AR BHEGRE., |

Bt MR P EEMERGRER—ERL WAREZHRHRNY
Bk, RISORIES B, EAFREORRBNEH R Bk
REEBGI, FRLEE SACF ® SPACF fmfﬁtsk BERA,

OfkEt (estimation)

BA—-RREZH, EABARERBRIENBET, RATFAK
KO fEE (MLE) 8324 R, A& R B©% §EN
(asymptotic) 2Befhiitssid. JREIZE ARIMA (p, d, q) RAEMJE

F, BE a,~iid N(0,0.), Rl a;=W;—¢W_;—----—W; p
+60,8; 1+ +048s gy t=1,2, .1
A '

W_{Y:—‘/-h H5d=0

“la1-BYY, Hd>0

B, o TS B (S By 6 O ooy 0) SBMIER, KT
ARE a9, 0) f'iﬁ“ﬂ,t*fﬁillijﬁﬂ s (it o a»z a;
Cz.$,0). B, MLE E/Jﬁ%wtﬁuﬁ"ﬁstid%mﬁ#‘l‘ﬁﬁﬁm
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B, U, AELEEHE.

RS, RPUIRTHE— SRR R 2 R IR, ok BHER B 0
(initial values) , LIfFFSfEFHAOIEIARS, BN, SAARCD BEITE, o,
=6, , FULTHA o, (ERMEE ¢ WHIHE & 3.9=F, 3 MACD

= —0; . — L4y 1T —8p7% o=
ﬁglﬁlmm’ pl—‘l__*_'g—g“’ EUB (0) 2‘01 1 ’{ﬂmﬁ@ﬁ@fﬁ

AR — B AT R E M AR,
EBii41sE (diagnostic checking)

PRI R AR 4w, M TR eI Bl
(residuals) BFI 2 S3AEHHE N LI I, bl &, {\ZH ARIMA (p,d,
Q) BFWRES, B -

H=0, (B (BY(1 — B)iy,

m%ﬁ%@ﬂm&ﬂE%m%,ﬁk&$T,é:%ﬁm%%ﬁmm

THENT e WSS FREBR a, ) ACTZ Ao k=1, 2, )
HYETE, BT 6 BN SACF s T@%Oﬁtn&mMﬁmﬁ
SRR R

SN €2 Y¢ e

Pg,p = 1= — — , B=1,2,....
L (a-ay

<

HIER S RBHI A,
Var(ﬁa,k) =—

FRTRTRR EFI AR IR D B R RO EEEREN, ATFA TR
TFREERIY o° EBRERE (HRERSE—p—q) :

k/\
Q= n*}jpzak n*=n—d

B SACF (e iR, Br 4 WARER MFMES ) wEmR
MR, EVEFIE @ MO SACF FHRELH MSEL] 15w, %
E&%tﬁﬂ“f’ﬁz\ﬁﬁﬁﬁﬂr Flan, FBREAR AR , g

(1—-¢,B)y,=a,
B 4, ®FI) SACF BER o, WIE2H MA() gyfse, &
a=(1—-6B)a>
bERE, BIRERSEARIEIES ARMA (1, 1), 7Rep
(1=¢:B)y,=(1—6,B)a*
REFE S, FREFUBFWRLIHY o, HBEL SACF Bmgsa
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