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0 1 0 · · · 0 0
0 0 1 · · · 0 0
· · · · · · · · · · · ·
0 0 0 · · · 0 1
0 0 0 · · · 0 0


q×q

, C =


1
0
...
0


q×1

Ωk =
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· · · · · · · · · · · ·
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(1.11)

Kkµ

bq =
1

σ2
(γq − AΠC ), σ2 = γ0 − C τΠC , (1.12)

Ù¥

Π = lim
k→∞

ΩkΓ−1k ΩT
k . (1.13)

úª(1.12),(1.13)�±�^*ÿ���OMA(q)�.�ëê
�e
Ä:.
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I �.(2.2)�?¿)�±�¤

Yt = Xt +
k∑

j=1

r(j)−1∑
l=0

Vl ,j t
lρ−tj cos(λj t − θl ,j), t ∈ Z,

(2.7)

Ù¥{Xt}�²­)(2.6)§z1, z2, . . . , zk�A(z)��Np
Ø�Ó�":, zj = ρje

iλj k­êr(j). �ÅC
þVj ,l , θl ,j dY0 − X0,Y1 − X1, . . . ,Yp−1 − Xp−1��û
½.
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|Yt − Xt | ≤
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j=1

r(j)−1∑
l=0

|Vl ,j |t lρ−tj , t →∞ (2.8)

I �±âd�[ARMA�.: �Ð
�Y−(p−1) = · · · = Y−1 = Y0 = 0§4í�

Yt =

p∑
j=1

ajYt−j +

q∑
j=0

bjεt−j , t = 1, 2, . . . ,m + n

�m������ãYt , t = m + 1,m + 2, . . . ,m + n�
�ARMA(p, q)�.��[êâ"

I �A(z)k�Cü ����m�����"
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I {γk}�dWoldXêL«:

γk =
∞∑
j=0

ψjψj+k , k = 0, 1, 2, . . . (2.10)

I duψj = o(ρ−j), j →∞§d(2.10)�
�γk = o(ρ−j), j →∞"
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γq+2
...
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 =


γq γq−1 · · · γq−p+1

γq+1 γq · · · γq−p+2
...

...
...

γq+p−1 γq+p−2 · · · γq




a1
a2
...
ap


(2.15)
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βlγq+k−l = 0, k = 0, 1, . . . ,m − 1 (2.18)

5¿�k ≥ m�q + k − l > q§¤±ù
�γq+k−l =

∑p
j=1 ajγq+k−l−j§¤±�k = mk

m−1∑
l=0

βl γq+k−l =
m−1∑
l=0

βl

p∑
j=1

ajγq+k−l−j

=

p∑
j=1

aj

m−1∑
l=0

βl γq+(k−j)−l

=0 (d(2.18)90 ≤ k − j = m − j ≤ m − 1)
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-Yt =
∑m−1

l=0 βlXt−lK{Yt}´"þ�²­�§|^

E(YtXt−q−k) =
m−1∑
l=0

βlγq+k−l = 0, k ≥ 0

��{Yt}�g���q − 1Ú��:

E(YtYt−q−k) = 0, k ≥ 0

{Yt}´MA(q′)(q′ ≤ q − 1)S�§�3{ηt} ∼WN(0, s2)¦
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j ÷v��� ^�, ,	

γk −
p∑

j=1

ajγk−j =

{
c 6= 0, k = q,

0, k > q,
(2.19)

K{Xt}´��ARMA(p′, q′)S�, Ù¥p′ ≤ p, q′ ≤ q.
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E(YtXt−k) = γk −
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ajγk−j =

{
c 6= 0, k = q,
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¤±k

γy (k) =E(YtYt−k) = E
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Yt(Xt−k −
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]

=
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A(B)Xt = Yt = B(B)εt , t ∈ Z, (2.20)

Ù¥{εt} ´WN(0, σ2).
XJA(z)ÚB(z)vkúÏf, þã�.Ò´¤I�
�ARMA(p, q)�.. ÄK�úÏf´C (z), K
kA(z) = C (z)A′(z), B(z) = C (z)B ′(z). ù�(2.20)C¤

C (B)A′(B)Xt = C (B)B ′(B)εt .

ü>¦C−1(B)(w,C (z)�÷v��� ^�) ���¤
IARMA(p′, q′)�.: A′(B)Xt = B ′(B)εt .
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f (λ) =
1

2π

∞∑
k=−∞

γke
−ikλ

=
σ2

2π

∣∣∣∣∣∣
∞∑
j=0

ψje
ijλ

∣∣∣∣∣∣
2

=
σ2

2π

∣∣∣∣B(e iλ)

A(e iλ)

∣∣∣∣2 (2.21)

/X(2.21)�Ì�Ý�¡�knÌ�Ý.
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K¡ARMA(p, q)�.(2.2)��_�ARMA�., ¡�
A�²­)��_�ARMA(p, q)S�.
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Ù¥|ϕj | = o(ρ−j),�j →∞,l
�±½
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j=0 ϕjB

j . 3(2.3)ü>¦

±B−1(B), ��µ
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(2.24)´(2.6) �_=/ª, L²�_ARMA(p, q)S�
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