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A(z−1)y(k) = B(z−1)u(k) + ε(k) (1)

ª¥y(k)�ÑÑ¶u(k)�Ñ\"^���¦{¦Ñëêθ���§K8I
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N − τ
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7.3(½��AICOK
1. AICOK
Akaika(»³§1972)JÑ�«äk�*IO��g�½�{§¤æ^�g
�½OK�

AIC(nθ) = −2 ln L(θ̂, n) + 2nθ (12)

Ù¥nθL«n��.��ëê��ê§θ̂L«ëê�4�q,�O
�§L(θ̂, n)�q,¼ê§�N
[Ü°Ý"TOK¡�AICOK(Akaika
Information Criterion)"Akaikay²
§¦AIC(nθ)�4���n̂§=XÚ
��"
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7.3(½��AICOK
1. AICOK
Akaika(»³§1972)JÑ�«äk�*IO��g�½�{§¤æ^�g
�½OK�

AIC(nθ) = −2 ln L(θ̂, n) + 2nθ (12)

Ù¥nθL«n��.��ëê��ê§θ̂L«ëê�4�q,�O
�§L(θ̂, n)�q,¼ê§�N
[Ü°Ý"TOK¡�AICOK(Akaika
Information Criterion)"Akaikay²
§¦AIC(nθ)�4���n̂§=XÚ
��"

ùpéAICOK���½5�)º"�XÚ�.�g�n§��g�
O�n̂�un�§AICOK¥ln L(θ̂, n) ê���§åÌ��^"�Xn̂�
O\
O�§ù�AIC(nθ)�n̂�O\
eü"��g�O���¿�

Ln�§ln L(θ̂, n)�O�Cú§
2n̂�K�n̂�O\ØäO�§¿åÌ�
�^§ù�AIC(nθ)�n̂�O\
O�"Ïd§AIC(nθ)3n̂ = n?/¤�
����"
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2. AIC{é�5½~XÚ½�
�SISOXÚ�^Xe�5�.£ã

y(k) = ϕT
k θ + ε(k) (13)

Ù¥{ε(k)}�Õá���©ÙN(0, σ2)S�§=xD(S�"§3θ̂^�
e�q,¼ê�

L(θ̂, n) = (2πσ2)−
N
2 exp

{
− 1

2σ2(Y − Φθ)T (Y − Φθ)

}
(14)

éA�éê�

−2 ln L(θ̂, n) = N ln σ2 −N ln 2π +
1

σ2(Y − Φθ)T (Y − Φθ) (15)
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2. AIC{é�5½~XÚ½�
�SISOXÚ�^Xe�5�.£ã

y(k) = ϕT
k θ + ε(k) (13)

Ù¥{ε(k)}�Õá���©ÙN(0, σ2)S�§=xD(S�"§3θ̂^�
e�q,¼ê�

L(θ̂, n) = (2πσ2)−
N
2 exp

{
− 1

2σ2(Y − Φθ)T (Y − Φθ)

}
(14)

éA�éê�

−2 ln L(θ̂, n) = N ln σ2 −N ln 2π +
1

σ2(Y − Φθ)T (Y − Φθ) (15)

�â4�q,�n§�.ëêθÚD(ε(k)���σ2
ε��O�{

θ̂ML = (ΦTΦ)−1ΦTY

σ̂2
ε = 1

N (Y − Φθ̂ML)T (Y − Φθ̂ML)
(16)
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òþª�\ª(15)§�

−2 ln L(θ̂, n) = const + N ln σ̂2
ε (17)
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òþª�\ª(15)§�

−2 ln L(θ̂, n) = const + N ln σ̂2
ε (17)

òª(17)�\ª(12)§¿�K~ê�§�AICOK�

AIC(nθ) = N ln σ̂2
ε + 2nθ (18)

(1)éAR(n)�.§du��ëê�ênθ�n̂§¤±AICOK�

AIC(n̂) = N ln σ̂2
ε + 2n̂ (19)

3�½�g�§òAIC(n̂)én̂¦4��§=�(½�Z��gn̂"
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òþª�\ª(15)§�

−2 ln L(θ̂, n) = const + N ln σ̂2
ε (17)

òª(17)�\ª(12)§¿�K~ê�§�AICOK�

AIC(nθ) = N ln σ̂2
ε + 2nθ (18)

(1)éAR(n)�.§du��ëê�ênθ�n̂§¤±AICOK�

AIC(n̂) = N ln σ̂2
ε + 2n̂ (19)

3�½�g�§òAIC(n̂)én̂¦4��§=�(½�Z��gn̂"
(2)éu²­��"þ����ARMA(na, nb)�.§AICOK�

AIC(n̂a, n̂b) = N ln σ̂2
ε + 2(n̂a + n̂b) (20)
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(3)éukÚD(�.
SISOL§^e�ARMAX�.£ã

y(k − 1) +
n∑

i=1

aiy(k − i) =
n∑

i=1

biu(k − i) + ν(k) +
m∑

i=1

diν(k − i) (21)

Ù¥{ν(k)}�"þ�§N(0, σ2
ν)©Ù�Ø�'xD("AICOK�

AIC(n̂, m̂) = N ln σ̂2
ν + 2(2n̂ + m̂) (22)

éuØÓ�n̂, m̂§©OO�AIC(n̂, m̂)�§�¦Ù���n̂Úm̂��.�
�g"
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(3)éukÚD(�.
SISOL§^e�ARMAX�.£ã

y(k − 1) +
n∑

i=1

aiy(k − i) =
n∑

i=1

biu(k − i) + ν(k) +
m∑

i=1

diν(k − i) (21)

Ù¥{ν(k)}�"þ�§N(0, σ2
ν)©Ù�Ø�'xD("AICOK�

AIC(n̂, m̂) = N ln σ̂2
ν + 2(2n̂ + m̂) (22)

éuØÓ�n̂, m̂§©OO�AIC(n̂, m̂)�§�¦Ù���n̂Úm̂��.�
�g"
~7.3 �ÄXe�ýé�

y(k)− 2.851y(k − 1) + 2.717y(k − 2)− 0.865y(k − 3)

= u(k − 1) + u(k − 2) + u(k − 3) + ν(k) + 0.7ν(k − 1) + 0.2ν(k − 2)

Ù¥ν(k)´ÑlN(0, 1)�Ø�'D(¶Ñ\&Òu(k)æ^Ì��1�MS
�"E£�.æ^ª(21)�/ª"êâ�ÝN = 300§�n̂ = m̂ =
1, 2, 3, 4§^ý�Ø�{�O�.ëê§?
O�ÑAIC(n̂, m̂)§(J
XL7.2¤«"�n̂ = m̂ = 3�§AIC(n̂, m̂)��§��^3���©�§
5£ãé�§¤��.��ýé��êÆ�.�C"
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L7.2ØÓ�êe�8I¼êÚAICOK

n = m ai bi di J(n) AIC(n,m)

1 a1 = −0.995 b1 = 0.42 d1 = 1.01 1055.3 6.98

2 a1 = −1.979 b1 = 0.267 d1 = 1.502 3.79 1.37
a2 = 0.985 b2 = −0.501 d2 = 0.870

a1 = −2.854 b1 = 1.069 d1 = 0.725
3 a2 = 2.721 b2 = 1.081 d2 = 0.222 1.071 0.13

a3 = −0.873 b3 = 0.954 d3 = −0.035

a1 = −1.874 b1 = 1.084 d1 = 1.747
4 a2 = −0.094 b2 = 2.149 d2 = 0.975 1.065 0.15

a3 = 1.837 b3 = 1.964 d3 = 0.201
a4 = −0.871 b4 = 0.921 d4 = −0.029
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�ý
§Sexample73.mXeµ

clear all; N=300; %*ÿêâ�Ý
A=[1 -2.851 2.717 -0.865]; B=[0 1 1 1]; C=[1 0.7 0.2]; %�.�ëê
M1=idpoly(A, B, C); % ARMAX�.
u=idinput(N, ’prbs’, [0 1]); %Ñ\��Å&Ò
e=NORMRND(0, 1, N, 1); %�ÅD(
y1=sim(M1, [u e]); %�.�ý
Q=IDDATA(y1, u); %¼��1Ñ\ÑÑêâ
AIC=zeros(5,5);
for i=1:5 % ARMA(na,nc)�.¥�na

for j=1:i % ARMA(na,nc)�.¥�nc
Model=armax(Q,’na’,i,’nb’,j,’nc’,i,’nk’,1); %ØÓ�gXÚ�E£
AIC(i,j)=aic(Model); %E£(J�AICOK

end
Model %ÑÑ�.

end
AIC %ÑÑAICÝ
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3. AICOK�Fu�{�'X
Fu�{ÏLb�u��{é�§Ø����?1wÍ5u�§l
(½
�.��g"AICOK{�ïá��OK¼ê§ÏL4�zù�OK¼
ê5(½�.��g"��§ùü«½��{�Ä�g�´Ø���"
�´§§��m�3X��éX§XJÀJ·��ºxY²α§Fu�{
ÚAICOK{´�d�"
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3. AICOK�Fu�{�'X
Fu�{ÏLb�u��{é�§Ø����?1wÍ5u�§l
(½
�.��g"AICOK{�ïá��OK¼ê§ÏL4�zù�OK¼
ê5(½�.��g"��§ùü«½��{�Ä�g�´Ø���"
�´§§��m�3X��éX§XJÀJ·��ºxY²α§Fu�{
ÚAICOK{´�d�"
�ÄARMA�.M1���n1§M2���n2"XJæ^AICOK{§k

σ̂2
ε =

1

N
ε̂T ε̂ = V (n) (23)

AIC(n1) = N ln V (n1) + 4n1 (24)

AIC(n2) = N ln V (n2) + 4n2 (25)

�½�AIC(n1)− AIC(n2) > 0�§��.�M2¶

�AIC(n1)− AIC(n2) < 0�§��.�M1"
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Ïd§

AIC(n1)− AIC(n2) = N ln
V (n1)

V (n2)
+ 4(n1 − n2) > 0 (26)

=
V (n1)

V (n2)
> exp

{
4(n2 − n1)

N

}
(27)

þª¤á�§��.M2"þª���¤

V (n1)− V (n2)

V (n2)
· N − 2n2

2(n2 − n1)
>

(
exp

{
4(n2 − n1)

N

}
− 1

)
· N − 2n2

2(n2 − n1)
(28)
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Ïd§

AIC(n1)− AIC(n2) = N ln
V (n1)

V (n2)
+ 4(n1 − n2) > 0 (26)

=
V (n1)

V (n2)
> exp

{
4(n2 − n1)

N

}
(27)

þª¤á�§��.M2"þª���¤

V (n1)− V (n2)

V (n2)
· N − 2n2

2(n2 − n1)
>

(
exp

{
4(n2 − n1)

N

}
− 1

)
· N − 2n2

2(n2 − n1)
(28)

þª=��uFu�{µt > tα§3wÍ5Y²α�e§æ^M2�."Fu
�{¥§n̂ = n1, n2 = n1 + 1§Kþªm>�

lim
N→∞

(
exp

{
4

N

}
− 1

)
· N − 2n̂− 2

2
= 2.0 (29)

m>A��~ê2.0§=��uºxY²α ≈ 0.15�tα = Fα(2, N − 2n̂ −
2)�"
±þ©Û�±wÑ§AIC{�Fu�{ìC�d§AICOK{��u�º
xY²�α = 0.15��Fu�{"
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