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𝑌𝑖𝑗 = β0𝑗 + 𝛽1𝑗𝑋1𝑖𝑗 + 𝑟𝑖𝑗

𝛽0𝑗 = 𝛾00 + 𝛾01𝑊1𝑗 + 𝑢0𝑗

𝛽1𝑗 = 𝛾10 + 𝛾11𝑊1𝑗 + 𝑢1𝑗

𝑌𝑖𝑗 𝑖𝑡ℎ 𝑗𝑡ℎ 𝑋1𝑖𝑗

𝑖𝑡ℎ 𝑗𝑡ℎ 𝑟𝑖𝑗

𝑖𝑡ℎ 𝑗𝑡ℎ 𝑊1𝑗

𝑗𝑡ℎ 𝑢0𝑗 𝑢1𝑗 𝑗𝑡ℎ

𝛽0 𝛽1 𝜇

Σ

𝜎2

𝑌𝑖𝑗𝑘 = β0𝑗𝑘 + 𝛽1𝑗𝑘𝑋1𝑖𝑗𝑘 + 𝑟𝑖𝑗𝑘

𝛽0𝑗𝑘 = 𝛾00𝑘 + 𝛾01𝑘𝑊1𝑗𝑘 + 𝑢0𝑗𝑘

 𝛽1𝑗𝑘 = 𝛾10𝑘 + 𝛾11𝑘𝑊1𝑗𝑘 + 𝑢1𝑗𝑘

𝛾00𝑘 = 𝛿000 + 𝛿001𝑍01𝑘 + 𝑣00𝑘

𝛾10𝑘 = 𝛿100 + 𝛿101𝑍01𝑘 + 𝑣10𝑘

𝑌𝑖𝑗𝑘 𝑖𝑡ℎ 𝑗𝑡ℎ 𝑘𝑡ℎ

𝑋1𝑖𝑗𝑘 𝑖𝑡ℎ 𝑗𝑡ℎ 𝑘𝑡ℎ
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𝑟𝑖𝑗𝑘 𝑖𝑡ℎ 𝑗𝑡ℎ 𝑘𝑡ℎ

𝑊1𝑗𝑘

𝑗𝑡ℎ 𝑘𝑡ℎ 𝑢0𝑗𝑘 𝑢1𝑗𝑘 𝑗𝑡ℎ

𝑘𝑡ℎ  𝑍01𝑘 𝑘𝑡ℎ

𝜇

Σ

𝜎2
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