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𝐼𝑛(𝜔) =
1

𝑛
[(∑ 𝑥𝑖 cos

2𝜋𝑖

𝜔

𝑛
𝑖=1 )

2
+ (∑ 𝑥𝑖 sin

2𝜋𝑖

𝜔

𝑛
𝑖=1 )

2
]

𝑥𝑖 𝑖 = 1, 𝑛̅̅ ̅̅̅

𝑥1 … 𝑥156

𝜔 = 1,30̅̅ ̅̅ ̅̅

∆𝑦𝑡 =  ∑ Γ𝑗∆𝑦𝑡−𝑗
𝑘−1
𝑗=1 + Π𝑦𝑡−𝑘 + 𝛾 + 𝜀𝑡

∆ Γ𝐽

Π =  𝛼𝛽′ 𝛼

𝛼

𝛽′

Π

𝑦𝑡

𝛾

𝜀𝑡

∆ln (yt) ln (yt−1) ln (xt−1) ∆ln (yt−1) ∆ln (yt−2)

∆ln (yt−3) ∆ln (yt−4) ∆ln (yt−5) ∆ln (yt−6) ∆ln (xt−1)

∆ln (xt−2) ∆ln (xt−3) ∆ln (xt−4) ∆ln (xt−5) ∆ln (xt−6)

dummy2007  dummy2009  dummy2014  dummy2016
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∆ ln (𝑦𝑡) ln(𝑥𝑡)

𝑑𝑢𝑚𝑚𝑦2007, 𝑑𝑢𝑚𝑚𝑦2009, 𝑑𝑢𝑚𝑚𝑦2014, 𝑑𝑢𝑚𝑚𝑦2016

ln (yt−1) ln (xt−1)

P(X) = Pr (T = 1|X)

X T

yij = α + βTj + γXij + εij

y
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βATE = E(y|X, Tj = 1) − E(y|X, Tj = 0)

βATE

y

y

y

TOT =  E(𝑦1|𝑇 = 1) − E(𝑦0| T = 1)

𝑦1

E(𝑦0| T = 1)

E(𝑦0| T = 0)

𝑦0
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