
2022/11/06 18:40 L15

https://www.data.math.ryukoku.ac.jp/course/theorphys_2021/w15/ 1/4

AR(2) ϕ  ,ϕ  ,σ1 2
2

ϵ  t

X  t

v  t

w  t

v  t w  t

Y  t

F ,G 2 × 2
H 1 × 2

Xt

Yt

= FX  +Gv  t−1 t

= HX  + w  t t

= X  t

X  =t FX  +t−1 Gv  =t F (FX  +t−2 Gv  ) +t−1 Gv  =t−1 ⋯ = F X  +t
0

 F Gv  ∑t =0′
t t−t′

t′

Y  t Y  =t HX  +t w  t X  t



2022/11/06 18:40 L15

https://www.data.math.ryukoku.ac.jp/course/theorphys_2021/w15/ 2/4

F =   ,X  =( 1.01
−0.5

0.3
0.98

) t  ,G =( )   ,v  =( 1
100

2
200

) t  ( ( )
( )

)

Y  =t (kg),H =   ,X  =(1000 10) t  ,w  =( ) t ( )

x  =t ϕ  x  +1 t−1 ϕ  x  +2 t−2 ϵ  .t

  

 ( x  t

x  t−1
)
y  t

=    +    ,(ϕ  1

1
ϕ  2

0 ) (x  t−1

x  t−2
) (1

0
0
0) ( )

=    + 0(1 0) ( x  t

x  t−1
)

     

x  t

x  t−1

x  t−2

Y  t

= ϕ  x  1 t−1

= 1 ⋅ x  ,t−1

=

= xt

+ϕ  x  2 t−2

+1 ⋅ x  ,t−2

+ ϕ  x  3 t−3 +ϵ  ,t

+0 ⋅ ϵ  
t
′

  
x  t

y  t

= x  + ,t−1

= x  +t

y  t x  t

AR(m)

y  t

F ,G,H



2022/11/06 18:40 L15

https://www.data.math.ryukoku.ac.jp/course/theorphys_2021/w15/ 3/4

{y  }  t t=0,…,T X  t

y  t X  t   ŷt
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