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😀 🙁

𝒀𝒊,𝒕(𝟏) 𝒀𝒊,𝒕(𝟎)



▸𝑌𝑖,𝑡 1
𝑖 𝑡

▸𝑌𝑖,𝑡 0
𝑖 𝑡

▸
𝑌𝑖,𝑡 1 − 𝑌𝑖,𝑡 0 =😀 −🙁

▸
𝑌𝑖,𝑡 1 𝑌𝑖,𝑡 0
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𝒀𝒊,𝒕(𝟏) 𝒀𝒊,𝒕(𝟎)



𝐴𝑇𝑇 = 𝐸 𝑌 1 − 𝑌 0 𝐴 = 1
= 𝐸 𝑌 1 𝐴 = 1 − 𝐸 𝑌 0 𝐴 = 1

𝐴

𝑌 0 𝐴 = 1
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𝐴𝑇𝑇
= 𝐸 𝑌post 𝐴 = 1 − 𝐸[𝑌pre ∣ 𝐴 = 1]

− 𝐸 𝑌post 𝐴 = 0 − 𝐸[𝑌pre ∣ 𝐴 = 0]
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𝐴𝑇𝑇 𝑡 = 𝐸 𝑌𝑡 1 − 𝑌𝑡 0 ∣ 𝐴 = 1

▸



▸

Y𝑢𝑖𝑡 = 𝛽0𝑢 + 𝛽1𝑡 + 𝜷𝐴𝑢𝑡 + 𝜖𝑢𝑖𝑡

𝑢 𝑖 𝑡

▸ መ𝛽

መ𝛽 ≡ ത𝑌post,tx − ത𝑌pre,tx − (ത𝑌post,ctrl − ത𝑌pre,ctrl)
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▸

෣𝐴𝑇𝑇 = ത𝑌post,tx − ത𝑌pre,tx − ത𝑌post,ctrl − ത𝑌pre,ctrl
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▸

𝑌𝑢𝑖𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝐴𝑠𝑡 + 𝛽3 𝑡 𝑋𝑢𝑖𝑡 + 𝑏0𝑠𝑖 + 𝑏0𝑠 + 𝜖𝑢𝑖𝑡

▸ 𝑌𝑢𝑖𝑡 𝑋𝑢𝑖𝑡

▸

▸



𝑌𝑢𝑖𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝐴𝑠𝑡 + 𝛽3 𝑡 𝑋𝑢𝑖𝑡 + 𝑏0𝑠𝑖 + 𝑏0𝑠 + 𝜖𝑢𝑖𝑡

𝑋𝑢𝑖𝑡 𝛽3 𝑡 = 0

𝑋𝑢𝑖𝑡 𝛽3 𝑡 = 𝛽3

𝑋𝑢𝑖𝑡

𝑋𝑢𝑖𝑡
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