E R4 akiX I 3E 2019 4k « 6t /8] 5 7))
B 61H: ARMA 1318

wRA: X B
ARKFBEFREME
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FHARE

©Q ARMA Az = X

© ARMA A28 1 %

X% o KK e ak % 6 3F: ARMA 42 %2/20 W
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©Q ARMA Az = X

% 6 3: ARMA i$A42
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ARMA H#EHERT

o ARMA: AW a455)-F3) (autoregressive moving average)
o ARMA(p,q): p-Wrawia, g-m&s-F%, {e} ha%pE

P q
Xt:z¢ixt—i+29j€t—j’ ¢p,6q #0

i=1 =0
o WEHTAT
AL)X: = B(L)es,

P q
AL =1-) ¢t!,  B(L)=) 0;%
i-1 j=0

X e KK 4wk % 6 #F: ARMA T2 F4/20M
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TES MA i$5%

o FB(L)=1, M AL)X; =&, HA AR(p) L4
o W A(L)=1-p%L, M2 AR(1) T4
o Flpl<1, M (1-pL)y =32, pL dék
o it X, = A (L)e; = Zfio Ep—i

o FAL)=1, W X; =B(L)er, #HA MA(g) L4
o 4w B(L) =1+ 0%, WA MA(1) it42
o £ 0] <1, M (1+02L)" = X2 (-0) L sk
o WA ¢ =B (L)X = zﬁo(_e)fxt,j

X e KK 4wk % 6 HF: ARMA dA42 %5/20m



ARMA i$A4289 7 L
ARMA HERFFEZINR

o %% ARMA(p, q) 42 A(£)X, = B(¥)e,

o HAL)=1-3" ¢ L HEHEAXA(z) =1- 3 dpiz’
A AR 5894542 % M X (characteristic polynomial)

o ¥ B(L)=1+ z;?zl 0;L1 3t a5 AKX B(z) =1+ Z?:l 0;z/
A MA o094 4E % A X

o WIEZ MR E LAA ETRHM!

X e KK 4wk % 6 #F: ARMA T2 $6/20M
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FHIE 2 T\ o7 i

o KHMEKXERE: £E&E n-MEAKX
P(z)=z"+a1z" '+ +a,, ai,...,a, € R C C, W P(z)
EEFBHCAnNAEREZ,...,2, €C

o P(z) TE#
P(z) =(z—z1) X X(z = zp)

o HAHIESAMAN P(z), MAHE e T 5AXP(L) TH
]
P(&)=(£-z1) X - X(£L ~2zy)

X e KK 4wk % 6 #F: ARMA T2 %7/20M
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ARMA Z 2052

o A MA(q) dA2—= & -FA2d42
o HIRIE!

o ARMA(p, q) FAaMxE T AR 5 HIES AKX A(z) R &
il

o HWAWH, R {YV,} A-FAIA, MALEHK peC it
K (modulus) |p| < 1 &, & (1-pL)X; =Y; PrafE ey {X,}
& P AR AL

o A, R AQz) REMET A F@EBZ I, N
A(L)X; = B(L)er AR {X;} A -FAGTAL

X e KK 4wk % 6 #F: ARMA T2 $8/20 M



ARMA 342892 3L

Fi#2 ARMA 3325 Wold &~

o 4 z1,...,zp A-F4 ARMA(p, q) T42 AR #4542 5 9 X
EE, Wzl |z >1, BF

o B A(L)X; = B(L)e; TEH

(1 - lg) (1 - l.%)Xt = B(.%)é’t
1 1
= Xj=——————B(®)e
1-5% 1—;58

X e KK 4wk % 6 HF: ARMA dA42 $9/20M
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A ZIERVAT IS

o MEAZE, MA()X; = ¢+ 0es1, % 0| <1, MA
er=(14+02L)1X;, TFAHPATAL
o A MA(q) E4, X; =B(L)er, FAFIES R X
B(w) = (w —w1)- - (w—wq) IR R wi,..., wy ¥ ELF @
iz WSk, MAR X, 7T (invertable), HA
(=1)7 1 1

_B_1$X: N X
T o e A e

o ARMA(p, q) TAMATEY, &FHE MA 35 TiE

X e KK 4wk % 6 #F: ARMA T2 %10 /20 m



ARMA i$AZ 89

© ARMA A28 1 %

%« K K& ak % 6 3F: ARMA 42
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ARMA FiZ50 2%

o £k “HXL” # ARMA(2,1) iT42
X; = Xi21 —0.25X;0 4+ €; —0.5¢;_1, *TR&4EIES AKX A

AL)=1-L+0254%=(1-05%)>, B(¥L)=1-05%

X e KK 42wk % 6 #F: ARMA T2 F12/20 M
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ARMA FiZ50 2%

o ¥/E “HX_LE” 4 ARMA(2,1) it42
X; = Xi21 —0.25X;0 4+ €; —0.5¢;_1, *TR&4EIES AKX A

AL)=1-L+0254%=(1-05%)>, B(¥L)=1-05%
= (1-0.5%)’X; = (1-0.5%)¢;

X e KK 42wk % 6 #F: ARMA T2 F12/20 M



ARMA iTA42 69 R
ARMA FiZ50 2%

o £k “HXL” # ARMA(2,1) iT42
X; = Xi21 —0.25X;0 4+ €; —0.5¢;_1, *TR&4EIES AKX A

AL)=1-L+0254%=(1-05%)>, B(¥L)=1-05%
= (1-0.5%)’X; = (1-0.5%)¢;
& (1-05L)X; =&, ARMA(L,0)!

X e KK 42wk % 6 #F: ARMA T2 F12/20 M



ARMA A2 69 M i
ARMA JiE 57 414

o F& “F KL 49 ARMA(2, 1) T4
Xi = Xp-1 — 025X 0 + & — 0561, ST R4S R X H

AL)=1-L+0254%=(1-05%)>, B(¥L)=1-05%
= (1-0.5%)’X; = (1-0.5%)¢;
& (1-05L)X; =&, ARMA(L,0)!

o Jt ARMA(2,1) d42% i £ —/A~ ARMA(L,0) i£42

X & - KK eak % 6 #F: ARMA 42 %12 /20 W



ARMA A2 69 M i
ARMA JiE 57 414

o A& “HAL” 89 ARMA(2,1) 4
Xy = X4-1 - 025X 5 + &4 — 0.5¢,1, A RAGHFESAKXA

AL)=1-L+025%%=(1-05%)*>, B(£)=1-0.5%
= (1-0.5%)’X; = (1-0.5%)¢;
& (1-05L)X; =&, ARMA(L,0)!

o Jt ARMA(2,1) 42 5% /i & —4 ARMA(L,0) it 42
o HEMIWMN, —MABE AR WEL{z,..., 2} b
B(z) 89K & {wy, ..., ws} ZAAHF
o EH zi = wj, #HixTAETH (reducible): % X; £
ARMA(p, q) 42, —BERKELRTH

X & - KK eak % 6 #F: ARMA 42 %12 /20 W
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MA T2 T & 4-4E (unconditional moments)

o % MA(q) £
X :[1+908t+"'+6q5t—q

o HTEN VaI‘Xt=G§(=G§Z?:O ]2
o Ah T £ 4
k
G%Z?ZO 0i0jk, k=0,...,q9

ox(k) =
X 0, k>gq

X% o KK e ak % 6 #F: ARMA T2 F13/20
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AR(1) BRI TS5 143E

o %% AR(1) itz

Xp=u+pXi1+e, |Ppl<1

HEIZ A EX, = ﬁ

o2

75 £ varX; = og( =

1-¢7
°o AMhH £ A
2 k02
Ux(k) =¢ 1— (Pz

Ak ZHA px(k) = ¢

X e KK 4wk % 6 #F: ARMA T2 F14 /20 M
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AR(1) BREBWMAEE
o it H T4, 3-FA2 AR() EALH

o¢

2 _ 1k
ox(k)=¢ T—g?
o Mitk, THHZM AT EER
aé(k> = " 0%(0)
U %"ﬁ“” e ﬁ%/i ISA [étXt—l]y H
&X@1:¢X2y+&Xhl
= E[X¢X;-1] = ¢E[X? ] + E[e: Xi-1] = 0%(1) = p0%(0)
Xt Xi_(k+1) = ¢Xt—1Xt—(k+1) + et Xi—(k+1)
= Gi(k +1)= qbag((k)

X e KK 4wk % 6 #F: ARMA T2 %15/20
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AR(p) ZIZMI TR HFE
o %X -F4% AR(p) IA4%
P
Xt =u + Z (]biXt—i + &,

i=1

PRHIES AN Az)=1- Zle Giz' HRAEEz1,...,zp} £

¥ 45 [ 5k

o HMEH EX, = %
o TERAMTEZW—MARRNE T 4—

X e KK 4wk % 6 #F: ARMA T2 %16 /20 M
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AR(2) ZE896IF

-] g/a\/ri“}z‘i% AR(Z) Jiﬁg_ Xt = (PlXt—l + (PZXt—Z + &4, #%’fi%’?lﬁ
K Az) =1- 1z — poz? WRAAE B34 T $42 0 2 5h
o M 3n 5 A VA Xic1, Xioo TR

0% (1) = ¢10%(0) + o0%(1)
(7?((2) = (PlG%((l) + (Pz(f?((())

o MIHFM Xy, EEZ| cov(Xy, &) = 02, THF

0%(0) = p10%(1) + 20%(2) + 02

X e KK 4wk % 6 #F: ARMA T2 17 /20 M



ARMA it 4% 691 R

AR(2) iITiZH06IF

o LK 3IANTFAE, TUAAEME 0%(k), k=1,...,3 W&MFA
il
¢1 p2—-1 0 |[0%(0) 0
¢ 1 —1||ox(D)| =0
1 -p1 =P 0§(2) 0?
o KMt LAz, T2 ok(k), k=1,...,3 k%KX
o BE: PAAM L FRGALRMAEERTEEA N2 ER?
o 1% | Cramer &N, THEEH ZFHKIEEF O b914 .
1
-1 _ *
B det(I)(D ’
L @A O AL

22 o X KA ak % 63: ARMA ii#2 # 18 /20
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AR(2) T FERIBIF

o % 0%(k), k=1,...,3, TR H-F4& ARQ2) L4249
&N 8t £ oy (k)

o & Xipk = P1Xpsk—1 + G2 Xpsk2 + €44k, k 2 2 FATHD AT A
X, i

ox(k) = pro%(k = 1) + g0k (k - 2),

— 5 TE W

ox(k) | _|P1 2| |ox(k-1)
k-1l |1 0% (k —2)

X e KK 4wk % 6 #F: ARMA T2 F19/20 M
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Yule-Walker 512

o %R T4 AR(p) T X, = T8 0iXimi + &, HIEFAKX

AR) =1-30 ¢z 8 p AR EHET EERZI

o ﬁj:&%ﬂ'ﬁu’(j@yl XiZ1,..., Xt—p, ERES

0% (1) 030 - ox(p -1 ¢

| |dp-1 - %0 ||dp

] Tﬁjr%iz\l% Xt T’]—fﬁa‘:
P
0%(0) = > piok(i) + o
i=1

o LAMMFAL, A Yule-Walker 75 4%

X e KK 4wk % 6 #F: ARMA T2 %20/20 m
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