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𝑞𝑖 = 𝜎𝑖𝑝𝑖 + 𝛼𝑖 𝜀𝑖
𝑠 = 𝑞𝑖,𝑡 − 𝜎𝑖𝑝𝑖,𝑡 − (𝑞𝑖,𝑡−1 − 𝜎𝑖𝑝𝑖,𝑡−1)

𝑝𝑖 = −𝛿𝑖𝑞𝑖 + 𝛽𝑖 𝜀𝑖
𝑑 = 𝛿𝑖𝑞𝑖,𝑡 + 𝑝𝑖,𝑡 − 𝛿𝑖𝑞𝑖,𝑡−1 + 𝑝𝑖,𝑡−1

𝑞𝑖,𝑡 − 𝜎𝑖𝑝𝑖,𝑡 = 𝑞𝑖,𝑡−1 − 𝜎𝑖𝑝𝑖,𝑡−1 + 𝜀𝑖,𝑡
𝑠

𝐴𝑖𝑧𝑖,𝑡 = ෍

𝑗=1

𝑁

𝐴𝑗
𝑖𝑧𝑖,𝑡−𝑗 + 𝜀𝑖,𝑡 𝑧𝑖,𝑡 = 𝐴𝑖 −1

෍

𝑗=1

𝑁

𝐴𝑗
𝑖𝑧𝑖,𝑡−𝑗 + 𝑣𝑖,𝑡

𝛿𝑖𝑞𝑖,𝑡 + 𝑝𝑖,𝑡 = 𝛿𝑖𝑞𝑖,𝑡−1 + 𝑝𝑖,𝑡−1 + 𝜀𝑖,𝑡
𝑑

𝑣𝑖,𝑡
𝑝

> 0, 𝑣𝑖,𝑡
𝑞

> 0, → 𝜀𝑖
𝑑 > 0

𝑣𝑖,𝑡
𝑝

< 0, 𝑣𝑖,𝑡
𝑞

< 0, → 𝜀𝑖
𝑑 < 0

𝑣𝑖,𝑡
𝑝

< 0, 𝑣𝑖,𝑡
𝑞

> 0, → 𝜀𝑖
𝑠 > 0

𝑣𝑖,𝑡
𝑝

> 0, 𝑣𝑖,𝑡
𝑞

< 0, → 𝜀𝑖
𝑠 < 0

𝜋𝑡,𝑡−1 = σ𝑖 𝕝𝑖∈𝑠𝑢𝑝,𝑡𝑤𝑖,𝑡−1𝜋𝑖,𝑡,𝑡−1 + σ𝑖 𝕝𝑖∈𝑑𝑒𝑚,𝑡𝑤𝑖,𝑡−1𝜋𝑖,𝑡,𝑡−1







𝕝𝑖∈𝑗,𝑡

σ𝑖,𝑡
𝑠𝑢𝑝

= σ𝑠=0
3 𝕝𝑖∈𝑠𝑢𝑝,𝑡−𝑠

𝕝𝑖∈𝒔𝒖𝒑,𝑡 = 1

𝕝𝑖∈𝑑𝑒𝑚,𝑡 = 1

𝕝𝑖∈𝑠𝑢𝑝,𝑡 = 1 & σ𝑖,𝑡
𝑠𝑢𝑝

= 4 𝕝𝑖∈𝑗,𝑡 = 1 & σ𝑖,𝑡
𝑠𝑢𝑝

< 4

𝕝𝑖∈𝑑𝑒𝑚,𝑡 = 1 & σ𝑖,𝑡
𝑑𝑒𝑚 = 4 𝕝𝑖∈𝑑𝑒𝑚,𝑡 = 1 & σ𝑖,𝑡

𝑑𝑒𝑚 < 4





•

•

•

•

𝜋𝑡+ℎ,𝑡−1
𝑗

= 𝛼(ℎ) + 𝛽(ℎ)𝑂𝑆𝑡 + 𝛾(ℎ)𝐶𝑆𝑡 + 𝐴𝑗
ℎ ෍

𝜏=0

𝑝

𝑌𝑡−𝜏 + 𝑢𝑡+ℎ
𝑗

• 𝜋𝑡+ℎ,𝑡−1
𝑗

• 𝑂𝑆𝑡 𝐶𝑆𝑡

• 𝑌𝑡−𝜏
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