
Original ARMA(2,4) model with mean switching  

𝑌𝑡 − 𝜇𝑠𝑡 = 𝜙1(𝑌𝑡−1 − 𝜇𝑠𝑡−1) + 𝜙2(𝑌𝑡−2 − 𝜇𝑠𝑡−2) + 𝑒𝑡 + 𝛾1𝑒𝑡−1 + 𝛾2𝑒𝑡−2 + 𝛾3𝑒𝑡−3 + 𝛾4𝑒𝑡−4 

Let 𝑌𝑡
∗ = 𝑌𝑡 − 𝜇𝑠𝑡, 

𝑌𝑡
∗ = 𝜙1𝑌𝑡−1

∗ + 𝜙2𝑌𝑡−2
∗ + 𝑒𝑡 + 𝛾1𝑒𝑡−1 + 𝛾2𝑒𝑡−2 + 𝛾3𝑒𝑡−3 + 𝛾4𝑒𝑡−4 

(1 − ∅1𝐿 − ∅2𝐿
2)𝑌𝑡

∗ = 𝑒𝑡 + 𝛾1𝑒𝑡−1 + 𝛾2𝑒𝑡−2 + 𝛾3𝑒𝑡−3 + 𝛾4𝑒𝑡−4 

𝑌𝑡
∗ =

1

(1 − ∅1𝐿 − ∅2𝐿
2)

[𝑒𝑡 + 𝛾1𝑒𝑡−1 + 𝛾2𝑒𝑡−2 + 𝛾3𝑒𝑡−3 + 𝛾4𝑒𝑡−4] 

Finally, 

𝑌𝑡 =
1

(1 − ∅1𝐿 − ∅2𝐿
2)

[𝑒𝑡 + 𝛾1𝑒𝑡−1 + 𝛾2𝑒𝑡−2 + 𝛾3𝑒𝑡−3 + 𝛾4𝑒𝑡−4] + 𝜇𝑠𝑡 

 

 

State-space representation  

Measurement:  

𝑌𝑡 = [1.0  𝛾1  𝛾2   𝛾3  𝛾4  ]

[
 
 
 
 
 
𝛽1,𝑡

𝛽2,𝑡

𝛽3,𝑡

𝛽4,𝑡

𝛽5,𝑡]
 
 
 
 
 

+ 𝜇𝑠,𝑡 

Transition:  

[
 
 
 
 
 
𝛽1,𝑡

𝛽2,𝑡

𝛽3,𝑡

𝛽4,𝑡

𝛽5,𝑡]
 
 
 
 
 

=

[
 
 
 
 
𝜙1 𝜙2 0 0 0
1
0
0
0

0
1
0
0

0
0
1
0

0
0
0
1

0
0
0
0]
 
 
 
 

[
 
 
 
 
 
𝛽1,𝑡−1

𝛽2,𝑡−1

𝛽3,𝑡−1

𝛽4,𝑡−1

𝛽5,𝑡−1]
 
 
 
 
 

+

[
 
 
 
 
𝑒𝑡

0
0
0
0 ]

 
 
 
 

 

Where  𝛽1,𝑡 = (
1

1−𝜙𝐿−𝜙𝐿2)𝑒𝑡 , 𝛽2,𝑡 = (
1

1−𝜙𝐿−𝜙𝐿2)𝑒𝑡−1, 𝛽3,𝑡 = (
1

1−𝜙𝐿−𝜙𝐿2)𝑒𝑡−2,  𝛽4,𝑡 = (
1

1−𝜙𝐿−𝜙𝐿2)𝑒𝑡−3, 

𝛽5,𝑡 = (
1

1−𝜙𝐿−𝜙𝐿2)𝑒𝑡−4 

 

 

 


