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∑ 𝑝𝑖𝑡𝑖 𝑞𝑖0

∑ 𝑝𝑖0𝑞𝑖0𝑖

𝑝𝑖𝑡 𝑞𝑖0

 

(𝑦𝑖𝑡)

𝑦𝑖𝑡 = 𝐿𝑁_𝐽𝐼𝐼𝑡 , 𝑆𝐵𝐼𝑆𝑡 , 𝑆𝐵𝐼𝑡 , 𝐿𝑁_𝑀2𝑡

 

𝐿𝑁_𝐽𝐼𝐼𝑡 = 𝛽10 + ∑ 𝛽11
𝐾
𝑘=1 𝐿𝑁_𝐽𝐼𝐼𝑡−𝑘 +∑ 𝛼12

𝐾
𝑘=1 𝑆𝐵𝐼𝑆𝑡−𝑘 +

∑ 𝛾13
𝐾
𝑘=1 𝑆𝐵𝐼𝑡−𝑘 + ∑ 𝛿14

𝐾
𝑘=1 𝐿𝑁_𝑀2𝑡−𝑘 + 𝜇1𝑡



 

𝑆𝐵𝐼𝑆𝑡 = 𝛽20 + ∑ 𝛽21
𝐾
𝑘=1 𝐿𝑁_𝐽𝐼𝐼𝑡−𝑘 + ∑ 𝛼22

𝐾
𝑘=1 𝑆𝐵𝐼𝑆𝑡−𝑘 + ∑ 𝛾23

𝐾
𝑘=1 𝑆𝐵𝐼𝑡−𝑘 +

∑ 𝛿24
𝐾
𝑘=1 𝐿𝑁_𝑀2𝑡−𝑘 + 𝜇2𝑡

𝑆𝐵𝐼𝑡 = 𝛽30 + ∑ 𝛽31
𝐾
𝑘=1 𝐿𝑁_𝐽𝐼𝐼𝑡−𝑘 + ∑ 𝛼32

𝐾
𝑘=1 𝑆𝐵𝐼𝑆𝑡−𝑘 +∑ 𝛾33

𝐾
𝑘=1 𝑆𝐵𝐼𝑡−𝑘 +

∑ 𝛿34
𝐾
𝑘=1 𝐿𝑁_𝑀2𝑡−𝑘 + 𝜇3𝑡

𝐿𝑁_𝑀2𝑡 = 𝛽40 + ∑ 𝛽41
𝐾
𝑘=1 𝐿𝑁_𝐽𝐼𝐼𝑡−𝑘 +∑ 𝛼42

𝐾
𝑘=1 𝑆𝐵𝐼𝑆𝑡−𝑘 +

∑ 𝛾43
𝐾
𝑘=1 𝑆𝐵𝐼𝑡−𝑘 + ∑ 𝛿44

𝐾
𝑘=1 𝐿𝑁_𝑀2𝑡−𝑘 + 𝜇4𝑡

𝛽𝑖𝑡 , 𝛼𝑖𝑡 , 𝛾𝑖𝑡 , 𝛿𝑖𝑡
𝛽𝑖0 𝜇𝑖𝑡

Δ𝐿𝑁_𝐽𝐼𝐼𝑡 = 𝜇10 + Π11𝐸𝐶𝑇𝑡−1 +∑ 𝛽12
𝐾
𝑘=1 𝐿𝑁_𝐽𝐼𝐼𝑡−𝑘 +∑ 𝛼13

𝐾
𝑘=1 𝑆𝐵𝐼𝑆𝑡−𝑘 +

∑ 𝛾14
𝐾
𝑘=1 𝑆𝐵𝐼𝑡−𝑘 + ∑ 𝛿15

𝐾
𝑘=1 𝐿𝑁_𝑀2𝑡−𝑘 + 𝜀1𝑡

Δ𝑆𝐵𝐼𝑆𝑡 = 𝜇20 + Π21𝐸𝐶𝑇𝑡−1 +∑ 𝛽22
𝐾
𝑘=1 𝐿𝑁_𝐽𝐼𝐼𝑡−𝑘 +∑ 𝛼23

𝐾
𝑘=1 𝑆𝐵𝐼𝑆𝑡−𝑘 +

∑ 𝛾24
𝐾
𝑘=1 𝑆𝐵𝐼𝑡−𝑘 +∑ 𝛿25

𝐾
𝑘=1 𝐿𝑁_𝑀2𝑡−𝑘 + 𝜀2𝑡

Δ𝑆𝐵𝐼𝑡 = 𝜇30 + Π31𝐸𝐶𝑇𝑡−1 + ∑ 𝛽32
𝐾
𝑘=1 𝐿𝑁_𝐽𝐼𝐼𝑡−𝑘 + ∑ 𝛼33

𝐾
𝑘=1 𝑆𝐵𝐼𝑆𝑡−𝑘 +

∑ 𝛾34
𝐾
𝑘=1 𝑆𝐵𝐼𝑡−𝑘 +∑ 𝛿35

𝐾
𝑘=1 𝐿𝑁_𝑀2𝑡−𝑘 + 𝜀3𝑡

Δ𝐿𝑁_𝑀2𝑡 = 𝜇40 + Π41𝐸𝐶𝑇𝑡−1 + ∑ 𝛽42
𝐾
𝑘=1 𝐿𝑁_𝐽𝐼𝐼𝑡−𝑘 + ∑ 𝛼43

𝐾
𝑘=1 𝑆𝐵𝐼𝑆𝑡−𝑘 +

∑ 𝛾44
𝐾
𝑘=1 𝑆𝐵𝐼𝑡−𝑘 + ∑ 𝛿45

𝐾
𝑘=1 𝐿𝑁_𝑀2𝑡−𝑘 + 𝜀4𝑡

Π𝑖1 𝜀𝑖𝑡
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