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ASET : τ11 = E[Yi,2(11)− Yi,2(00)Di = 1, Dj = 1]

E[Yi,t(D)|Di = D] = E[Yj,t(D)|Dj = D], (i, j)
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E[Yi,2(00)− Yi,1(00)|Di = 1, Dj = 1] = E[Yi,2(00)− Yi,1(00)|Di = 0, Dj = 0]

E[Yi,2(00)− Yi,1(00)|Di = 1, Dj = 0] = E[Yi,2(00)− Yi,1(00)|Di = 0, Dj = 0]
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t = {5, 10} n = {30, 50, 100}

t ≥ dt

i = 1, ..., n/10 i = 2n/10, ..., n

i i − 1 i − 1 i = n/10, ..., 2n/10

i {i − 3, ...i − 1, i + 1, ..., i + 3} n ≤ 50

{i − 5, ...i − 1, i + 1, ..., i + 5} n > 50

µi τt εit

µi ∼ N(0, 1) τt ∼ N(0, 1) εit ∼ N(0, 1) α0 = α1 = α2 = 1

α3 = 1 α4 = {−1, 1}

bias

[bias2 + (IQ/1.35)2]
1/2

IQ

IQ = c1−c3 c1 c3

α3 = α3 = α = 4

α3 = 1 α4 = −1

n = 30 t = 5 n = 100 t = 10



5 α2 = α3 0.0543 0.3189 −0.0002 0.2738 0.0104 0.5361
5 α2 6= α3 1.0420 1.3348 1.0617 1.3669 0.0386 0.5130
10 α2 = α3 0.0157 0.2628 −0.0010 0.2355 0.0114 0.4468
10 α2 6= α3 1.0432 1.3389 1.0580 1.3671 0.0304 0.4539
5 α2 = α3 0.0706 0.3241 0.0001 0.2790 0.0078 0.5545
5 α2 6= α3 1.0387 1.3020 1.0723 1.3353 0.0477 0.5497
10 α2 = α3 0.0603 0.3097 −0.0002 0.2669 0.0088 0.5433
10 α2 6= α3 1.0456 1.3130 1.0909 1.3616 0.0562 0.5349
5 α2 = α3 −0.0004 0.2111 −0.0010 0.2017 −0.0167 0.3608
5 α2 6= α3 1.0145 1.3647 1.0127 1.3881 0.0000 0.4033
10 α2 = α3 −0.0422 0.1765 −0.0011 0.1694 −0.0272 0.2864
10 α2 6= α3 1.0192 1.3797 1.0247 1.4074 −0.0017 0.3528

5 α2 = α3 0.0000 0.4106 −0.0016 0.6280
5 α2 6= α3 −0.9203 1.2626 −0.0020 0.5913
10 α2 = α3 0.0013 0.3491 −0.0011 0.5315
10 α2 6= α3 −0.9059 1.2215 −0.0002 0.5024
5 α2 = α3 −0.0003 0.4184 −0.0020 0.6365
5 α2 6= α3 −0.9421 1.2482 −0.0020 0.6058
10 α2 = α3 −0.0002 0.4000 −0.0017 0.6030
10 α2 6= α3 −0.9046 1.2186 −0.0017 0.5650
5 α2 = α3 0.0007 0.2963 −0.0010 0.4510
5 α2 6= α3 −1.0121 1.3800 −0.0011 0.4599
10 α2 = α3 0.0014 0.2458 0.0005 0.3825
10 α2 6= α3 −1.0218 1.4032 −0.0002 0.3812

5 α2 = α3 0.0000 0.4106 0.0153 0.5880
5 α2 6= α3 −0.9203 1.2626 0.0315 0.6081
10 α2 = α3 0.0013 0.3491 0.0186 0.4942
10 α2 6= α3 −0.9059 1.2215 0.0299 0.5459
5 α2 = α3 −0.0003 0.4184 0.0094 0.6150
5 α2 6= α3 −0.9421 1.2482 0.0469 0.6393
10 α2 = α3 −0.0002 0.4000 0.0112 0.5986
10 α2 6= α3 −0.9046 1.2186 0.0554 0.6228
5 α2 = α3 0.0007 0.2963 −0.0318 0.4297
5 α2 6= α3 −1.0121 1.3800 0.0008 0.4855
10 α2 = α3 0.0014 0.2458 −0.0550 0.3489
10 α2 6= α3 −1.0218 1.4032 −0.0013 0.4268

bias RMSE =
[
bias2 + (IQ/1.35)2

]1/2
IQ
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τ10 = E[Yi,2(10)− Yi,2(00)Di = 1, Dj = 0].

E[Yi,2(00)Di = 1, Dj = 0]

E[Yi,2(00)Di = 1, Dj = 0] = E[Yi,1(00)Di = 1, Dj = 0] + E[Yi,2(00)− Yi,1(00)Di = 0, Dj = 0]

E[Yi,1(00)Di = 1, Dj = 0] = E[Yi,1(10)Di = 1, Dj = 0]



τ10 = E[Yi,2(10)− Yi,2(00)Di = 1, Dj = 0]

= E[Yi,2(10)− Yi,1(00)|Di = 1, Dj = 0]− E[Yi,2(00)− Yi,1(00)|Di = 0, Dj = 0]

= E[Yi,2(10)− Yi,1(10)|Di = 1, Dj = 0]
︸ ︷︷ ︸

Di = 1, Dj = 0

−E[Yi,2(00)− Yi,1(00)|Di = 0, Dj = 0]
︸ ︷︷ ︸

Di = 0, Dj = 0

τ01 = E[Yi,2(01)− Yi,2(00)Di = 0, Dj = 1].

E[Yi,2(00)Di = 0, Dj = 1]

E[Yi,2(00)Di = 0, Dj = 1] = E[Yi,1(00)Di = 0, Dj = 1] + E[Yi,2(00)− Y(i, 1)(00)Di = 0, Dj = 0]

E[Yi,1(00)Di = 0, Dj = 1] = E[Yi,1(01)Di = 0, Dj = 1]

τ01 = E[Yi,2(01)− Yi,2(00)Di = 0, Dj = 1]

= E[Yi,2(01)− Yi,1(00)|Di = 0, Dj = 1]− E[Yi,2(00)− Yi,1(00)|Di = 0, Dj = 0]

= E[Yi,2(01)− Yi,1(01)|Di = 0, Dj = 1]
︸ ︷︷ ︸

Di = 0, Dj = 1

−E[Yi,2(00)− Yi,1(00)|Di = 0, Dj = 0]
︸ ︷︷ ︸

Di = 0, Dj = 0

τ11 = E[Yi,2(11)− Yi,2(00)Di = 1, Dj = 1].



E[Yi,2(00)Di = 1, Dj = 1]

E[Yi,2(00)Di = 1, Dj = 1] = E[Yi,1(00)Di = 1, Dj = 1] + E[Yi,2(00)− Y(i, 1)(00)Di = 0, Dj = 0]

E[Yi,1(00)Di = 1, Dj = 1] = E[Yi,1(11)Di = 1, Dj = 1]

τ11 = E[Yi,2(11)− Yi,2(00)Di = 1, Dj = 1]

= E[Yi,2(11)− Yi,1(00)|Di = 1, Dj = 1]− E[Yi,2(00)− Yi,1(00)|Di = 0, Dj = 0]

= E[Yi,2(11)− Yi,1(11)|Di = 1, Dj = 1]
︸ ︷︷ ︸

Di = 1, Dj = 1

−E[Yi,2(00)− Yi,1(00)|Di = 0, Dj = 0]
︸ ︷︷ ︸

Di = 0, Dj = 0

E[Yi,2(1,0)] = βd+µ+δ2, E[Yi,1(1,0)] = µ+δ1, E[Yi,2(0,0)] =

µ+ δ2 E[Yi,1(0,0)] = µ+ δ1

τ1,0 = E[Yi,2(1,0)− Yi,1(1,0)|Di = 1,D = 0]− E[Yi,2(0,0)− Yi,1(0,0)|Di = 1,D = 0]

= (βd + µ+ δ2)− (µ+ δ1)− (µ+ δ2) + (µ+ δ1) = βd

E[Yi,2(1,1)] = βd+βt+µ+δ2, E[Yi,1(1,1)] = µ+δ1, E[Yi,2(0,0)] = µ+δ2

E[Yi,1(0,0)] = µ+ δ1

τ1,1 = E[Yi,2(1,1)− Yi,1(1,1)|Di = 1,D = 1]− E[Yi,2(0,0)− Yi,1(0,0)|Di = 1,D = 0]

= βd + βt.

τ1,1 − τ1,0 = βt

E[Yi,2(0,0)] = βu+µ+δ2, E[Yi,1(0,0)] = µ+δ1, E[Yi,2(0,0)] =



µ+ δ2 E[Yi,1(0,0)] = µ+ δ1

τ0,1 = E[Yi,2(0,0)− Yi,1(0,0)|Di = 1,D = 0]− E[Yi,2(0,0)− Yi,1(0,0)|Di = 1,D = 0]

= (βu + µ+ δ2)− (µ+ δ1)− (µ+ δ2) + (µ+ δ1) = βu


