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This supplementary material provides some additional simulation results for the paper. In

Sections S.1-S.3, we consider the case that the error term ut follows an AR(1) model with a

GARCH(1, 1) innovation. In Sections S.4, we consider the case that yt follows the additive model

in Chang et al. (2001), which allows the time trend and additional integrable or non-integrable

regression functions.

S1 Integrable regression function

We generate 5000 replications of sample size n = 100, 200, or 500 from

the following data-generating models:

yt = exp(−θ0|xt|) + ut; (S1.1)

yt = exp(−θ0|xt|) + 0.5|xt|2I(|xt| ≤ 10) + ut; (S1.2)

yt = exp(−θ0|xt|) + 20 exp(−|xt|2) + ut; (S1.3)
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yt = exp(−θ0|xt|) + 0.1|xt|+ ut; (S1.4)

yt = exp(−θ0|xt|) + 0.1|xt|2 + ut, (S1.5)

where θ0 = 1, xt = xt−1 + ξt with (1− 0.8B)(1−B)dξt = (1 + 0.3B)ϵt, and

ut = ρut−1 + νt, νt = ςtσt, σ2
t = 0.01 + 0.01ν2

t−1 + 0.9σ2
t−1

with ρ = ±0.5 and

(ϵt, ςt) ∼ i.i.d. N

0,

 1 r

r 1


 .

In all calculations, we compute θ̂n as the non-linear LSE of θ0 based on

model (S1.1), and it is expected that

√
n(â1, â2, · · · , âM) →D N(0,Ω),

where

âk =

∑n
t=k+1 ν̂tν̂t−k∑n

t=1 ν̂
2
t

and Ω =
1

[E(ν2
t )]

2
(IM ,−Z)E(ν2

t sts
′
t)(IM ,−Z)′

with st = (νt−1, νt−2, · · · , νt−M , ut−1)
′, Z = (Z1, Z2, · · · , ZM)′, and Zk =

E[νt−kut−1]/E(u2
t ). Hence, the portmanteau test statistic in this case is

Ûn(M) = n

(√
n+ 2

n− 1
â1,

√
n+ 2

n− 2
â2, · · · ,

√
n+ 2

n−M
âM

)
Ω̂−1

n

×
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n− 1
â1,

√
n+ 2

n− 2
â2, · · · ,

√
n+ 2

n−M
âM

)



S2. NONINTEGRABLE REGRESSION FUNCTION

→D χ2
M , (S1.6)

where Ω̂n is the sample counterpart of Ω.

Table S.1 reports the size and power of Ûn(M) for M = 6, 12 and 18 at

the 5% significance level, where the size of Ûn(M) corresponds to the case

of yt ∼ model (S1.1). From this table, our findings are similar to those for

Table 1 in the paper, except that the size of Ûn(M) tends to be conservative

especially for small n.

Please insert Table S.1 about here.

S2 Nonintegrable regression function

We generate 5000 replications of sample size n = 100, 200, or 500 from

the following data-generating models:

yt = θ10 + θ20xt + ut; (S2.1)

yt = θ10 + θ20xt + 0.5|xt|2I(|xt| ≤ 10) + ut; (S2.2)

yt = θ10 + θ20xt + 20 exp(−|xt|2) + ut; (S2.3)

yt = θ10 + θ20xt + 0.1|xt|+ ut; (S2.4)

yt = θ10 + θ20xt + 0.1|xt|2 + ut, (S2.5)
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where (θ10, θ20) = (0, 1) and the remaining set-ups inherit from models

(S1.1)-(S1.5). In all calculations, we compute (θ̂0n, θ̂1n) as the non-linear

LSE of (θ10, θ20) based on model (S2.1), and the portmanteau test Ûn(M)

is calculated in the same way as (S1.6).

Table S.2 reports the size and power of Ûn(M) at the significance level

5%, and the size of Ûn(M) is corresponding to the case that yt ∼ model

(S2.1). From this table, our findings are similar to those in Table 2 in the

paper, except that the size of Ûn(M) tends to be conservative especially for

small n.

Please insert Table S.2 about here.

S3 Additive regression function

We generate 5000 replications of sample size n = 100, 200, or 500 from

the following data-generating models:

yt = θ10 + θ20xt + exp(−η0|zt|) + ut; (S3.1)

yt = θ10 + θ20xt + exp(−η0|zt|) + 0.5|κt|2I(|κt| ≤ 10) + ut; (S3.2)

yt = θ10 + θ20xt + exp(−η0|zt|) + 20 exp(−|κt|2) + ut; (S3.3)

yt = θ10 + θ20xt + exp(−η0|zt|) + 0.1|κt|+ ut; (S3.4)

yt = θ10 + θ20xt + exp(−η0|zt|) + 0.1|κt|2 + ut, (S3.5)
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where κt = max(xt, zt), (θ10, θ20, η0) = (0, 1, 1), zt = zt−1 + ζt with (1 −

0.8B)(1−B)dζt = (1 + 0.3B)ϵ∗t ,

(ϵt, ϵ
∗
t , ςt) ∼ i.i.d. N

0,


1 0.5 r

0.5 1 0.5

r 0.5 1



 ,

and the remaining set-ups inherit from models (S1.1)-(S1.5). In all calcula-

tions, we compute (θ̂0n, θ̂1n, η̂n) as the two-step non-linear LSE of (θ10, θ20, η0)

based on model (S3.1), and the portmanteau test Ûn(M) is calculated in

the same way as (S1.6).

Table S.3 reports the size and power of Ûn(M) at the significance level

5%, and the size of Ûn(M) is corresponding to the case that yt ∼ model

(S3.1). From this table, our findings are similar to those in Table 3 in the

paper, except that the size of Ûn(M) tends to be conservative especially for

small n.

Please insert Table S.3 about here.

S4 Additive model in Chang et al. (2001)

First, we consider the additive model in Chang et al. (2001) with

two non-integrable functions. We generate 5000 replications of sample size
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n = 100, 200, or 500 from the following data-generating models:

yt = θ10 + θ20x1t + θ30x2t + ut; (S4.1)

yt = θ10 + θ20x1t + θ30x2t + 0.5|κt|2I(|κt| ≤ 10) + ut; (S4.2)

yt = θ10 + θ20x1t + θ30x2t + 20 exp(−|κt|2) + ut; (S4.3)

yt = θ10 + θ20x1t + θ30x2t + 0.1|κt|+ ut; (S4.4)

yt = θ10 + θ20x1t + θ30x2t + 0.1|κt|2 + ut, (S4.5)

where κt = max(x1t, x2t), (θ10, θ20, θ30) = (0, 1, 1), x1t = x1t−1 + ζ1t with

(1− 0.8B)(1−B)dζ1t = (1 + 0.3B)ϵt, x2t = x2t−1 + ζ2t with (1− 0.8B)(1−

B)dζ2t = (1 + 0.3B)ϵ∗t , and ut is generated by one of the error generating

models (EGMs):

EGM 1 (AR(1) + i.i.d. innovations):

ut = ρut−1 + νt,

EGM 2: (AR(1) + GARCH(1, 1) innovations):

ut = ρut−1 + νt, νt = ςtσt, σ2
t = 0.01 + 0.01ν2

t−1 + 0.9σ2
t−1,

with ρ = ±0.5, where

(ϵt, ϵ
∗
t , ct) ∼ i.i.d. N

0,


1 0.5 r

0.5 1 0.5

r 0.5 1



 ,



S4. ADDITIVE MODEL IN CHANG ET AL. (2001)

with ct = νt for EGM 1 and ct = ςt for EGM 2. In all calculations, we

compute (θ̂1n, θ̂2n, θ̂3n) as the one-step non-linear LSE of (θ10, θ20, θ30) based

on model (S4.1), and the portmanteau test Ûn(M) is calculated as the one

in the paper for EGM 1 or the one in (S1.6) for EGM 2.

Tables S.4–S.5 report the size and power of Ûn(M) at the 5% signifi-

cance level, where the size of Ûn(M) corresponds to the case of yt ∼ model

(S4.1). From this table, our findings are similar to those in Table 3 in the

paper for EGM 1 or Table S.3 above for EGM 2.

Please insert Tables S.4–S.5 about here.

Second, we consider the additive model in Chang et al. (2001) with

time trend. We generate 5000 replications of sample size n = 100, 200, or

500 from the following data-generating models:

yt = θ10 + θ20t+ θ30x1t + θ40x2t + ut; (S4.6)

yt = θ10 + θ20t+ θ30x1t + θ40x2t + 0.5|κt|2I(|κt| ≤ 10) + ut; (S4.7)

yt = θ10 + θ20t+ θ30x1t + θ40x2t + 20 exp(−|κt|2) + ut; (S4.8)

yt = θ10 + θ20t+ θ30x1t + θ40x2t + 0.1|κt|+ ut; (S4.9)

yt = θ10 + θ20t+ θ30x1t + θ40x2t + 0.1|κt|2 + ut, (S4.10)

where (θ10, θ20, θ30, θ40) = (0, 1, 1, 1) and the remaining set-ups inherit from

models (S4.1)-(S4.5). In all calculations, we compute (θ̂1n, θ̂2n, θ̂3n, θ̂4n) as
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the one-step non-linear LSE of (θ10, θ20, θ30, θ40) based on model (S4.6), and

the portmanteau test Ûn(M) is calculated as the one in the paper for EGM

1 or the one in (S1.6) for EGM 2.

Tables S.6-S.7 report the size and power of Ûn(M) at the 5% significance

level, where the size of Ûn(M) corresponds to the case of yt ∼ model (S4.6).

From this table, our findings are similar to those in Table 3 in the paper

for EGM 1 or Table S.3 above for EGM 2.

Please insert Tables S.6-S.7 about here.

In summary, regardless of the type of regression function with either

endogenous or exogenous regressor driven by either long or short memory

innovations, our portmanteau test has good finite sample performance in

all examined cases above, although its size may be conservative when the

error generating model for ut has the ARCH-type structure.
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Table S.1: Size and power (×100) of Ûn(M) for models (S1.1)–(S1.5)
M = 6 M = 12 M = 18

Model ρ d r
n 100 200 500 100 200 500 100 200 500

(S1.1) 0.5 0.0 0.0 2.1 2.8 3.8 1.2 2.2 3.1 1.1 2.0 2.7
0.5 1.4 2.9 3.7 1.2 2.0 2.6 1.2 1.6 2.5
0.8 2.3 3.1 4.1 1.3 1.9 2.8 1.2 1.3 2.8

0.2 0.0 2.1 2.9 3.5 1.0 1.9 2.4 1.0 1.4 2.5
0.5 2.1 2.9 4.2 1.1 2.3 2.7 1.1 1.5 2.6
0.8 1.9 2.6 4.2 1.4 2.3 3.0 1.0 1.5 3.3

-0.5 0.0 0.0 2.5 3.0 4.0 1.4 2.5 2.8 1.2 1.9 2.7
0.5 2.7 2.7 3.8 1.4 2.3 2.4 1.1 1.7 2.4
0.8 2.1 3.1 3.6 1.2 2.0 2.6 1.0 1.4 2.4

0.2 0.0 1.9 2.8 4.2 1.2 2.0 2.8 1.1 1.6 3.1
0.5 2.1 3.2 3.6 1.2 2.6 2.6 1.4 1.6 2.4
0.8 1.8 2.7 4.2 1.6 2.3 2.8 1.3 2.0 2.6

(S1.2) 0.5 0.0 0.0 17.4 13.1 12.3 46.0 34.8 26.3 67.1 54.3 40.8
0.5 17.6 14.6 11.6 46.1 37.2 25.7 67.5 55.1 40.5
0.8 16.4 13.1 11.9 45.8 34.4 27.0 67.2 53.3 40.8

0.2 0.0 27.0 22.6 15.7 62.6 53.1 40.0 79.3 70.0 58.6
0.5 27.0 20.9 16.2 62.1 52.6 40.3 79.6 70.4 58.6
0.8 26.7 21.8 16.7 61.4 51.7 42.1 79.9 68.9 59.3

-0.5 0.0 0.0 16.1 13.4 14.0 44.8 34.6 26.8 66.4 53.6 40.3
0.5 16.5 12.7 15.4 45.6 34.9 27.5 67.3 53.1 41.6
0.8 17.0 13.8 15.1 45.0 34.0 26.4 66.2 54.2 41.1

0.2 0.0 27.1 22.2 19.2 59.6 52.3 41.9 78.0 69.2 59.5
0.5 26.3 21.3 18.8 61.6 51.5 41.4 79.4 69.4 58.5
0.8 26.2 22.2 18.8 61.4 52.0 41.3 79.9 70.2 57.7

(S1.3) 0.5 0.0 0.0 32.3 25.7 21.8 50.2 44.2 36.7 58.9 54.0 45.6
0.5 31.8 26.5 21.3 50.1 43.4 35.7 60.7 52.5 44.8
0.8 30.4 27.4 21.2 49.4 45.2 36.1 59.7 54.8 45.2

0.2 0.0 33.7 29.7 29.0 49.4 45.6 42.1 57.1 52.9 49.2
0.5 35.1 30.4 27.5 50.9 46.2 40.9 58.4 53.5 48.2
0.8 34.0 30.7 25.8 50.4 45.7 39.4 58.6 53.4 46.9

-0.5 0.0 0.0 33.1 30.2 32.1 50.8 46.3 45.2 59.8 55.1 51.8
0.5 33.5 29.0 30.1 50.7 44.9 43.4 59.5 53.7 50.2
0.8 34.0 29.4 29.6 51.5 45.9 43.1 59.7 53.6 50.9

0.2 0.0 36.0 33.9 36.8 51.1 47.1 47.5 58.2 54.6 52.4
0.5 36.9 34.6 36.1 52.7 48.3 47.6 59.0 55.6 53.4
0.8 36.9 34.0 36.6 51.7 47.9 47.9 58.9 53.8 53.8

(S1.4) 0.5 0.0 0.0 6.2 15.4 46.7 3.5 9.3 35.4 4.2 6.0 27.6
0.5 6.7 17.3 49.0 3.8 10.2 37.9 4.4 6.5 29.5
0.8 6.7 16.6 50.8 4.1 9.6 39.5 4.9 6.9 31.9

0.2 0.0 27.6 63.9 95.7 12.9 47.4 92.1 7.0 33.5 87.6
0.5 27.5 63.1 96.1 12.5 48.5 92.5 6.3 33.9 88.4
0.8 28.2 64.3 95.2 13.4 47.8 92.3 7.5 35.2 87.8

-0.5 0.0 0.0 99.5 100 100 93.9 100 100 74.7 100 100
0.5 99.2 100 100 93.2 100 100 74.8 100 100
0.8 99.0 100 100 92.8 100 100 74.9 100 100

0.2 0.0 99.5 100 100 89.4 100 100 62.2 100 100
0.5 99.0 100 100 89.8 100 100 62.8 100 100
0.8 98.9 100 100 88.0 100 100 62.6 100 100

(S1.5) 0.5 0.0 0.0 37.8 71.1 94.0 17.0 46.4 84.1 13.2 33.7 76.3
0.5 36.9 69.9 94.9 17.2 45.6 84.3 13.8 32.4 76.9
0.8 37.7 70.4 94.4 16.0 46.2 84.2 11.9 32.9 77.1

0.2 0.0 62.9 90.2 99.4 42.9 79.3 98.4 33.4 71.4 97.0
0.5 63.2 89.5 99.3 44.4 79.0 97.4 32.7 72.4 95.9
0.8 61.9 89.8 99.7 43.6 78.9 98.0 33.8 71.6 96.5

-0.5 0.0 0.0 35.5 69.4 94.2 15.2 45.5 83.7 11.7 32.5 76.8
0.5 36.7 70.2 93.8 15.1 45.4 83.1 12.2 33.7 76.5
0.8 34.8 71.2 94.0 15.6 45.2 83.2 12.0 32.6 75.4

0.2 0.0 61.4 89.3 99.2 43.1 78.1 97.3 32.4 71.0 96.0
0.5 62.1 89.7 99.3 43.5 78.1 97.7 32.6 71.1 96.4
0.8 62.4 90.0 99.2 41.9 79.1 97.7 31.9 71.9 96.3
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Table S.2: Size and power of Ûn(M) for models (S2.1)–(S2.5)
M = 6 M = 12 M = 18

Model ρ d r
n 100 200 500 100 200 500 100 200 500

(S2.1) 0.5 0.0 0.0 2.6 2.8 3.5 2.0 2.2 3.0 1.5 2.1 2.9
0.5 2.5 3.0 4.0 1.5 2.5 3.2 1.3 1.9 3.0
0.8 2.2 2.5 3.9 1.5 2.2 2.9 1.3 1.6 2.8

0.2 0.0 2.3 3.0 4.5 1.7 2.4 3.5 1.4 2.1 3.1
0.5 2.5 3.1 4.4 1.5 2.1 3.0 1.4 2.0 2.8
0.8 2.7 3.0 4.0 1.7 2.5 2.7 1.1 2.1 3.2

-0.5 0.0 0.0 2.5 3.5 4.1 1.7 2.9 3.0 1.4 2.1 2.4
0.5 2.6 2.7 3.6 1.6 2.2 2.7 1.3 2.0 2.6
0.8 2.2 3.2 4.0 1.3 2.1 2.7 1.3 1.8 2.8

0.2 0.0 2.6 3.5 4.0 1.4 2.8 2.6 1.6 1.9 2.6
0.5 2.6 2.8 4.6 1.8 2.5 3.5 1.4 1.9 3.3
0.8 2.7 3.6 4.6 1.6 2.4 3.2 1.6 2.2 3.1

(S2.2) 0.5 0.0 0.0 10.5 9.2 7.9 35.2 26.4 20.4 54.8 41.2 32.4
0.5 11.0 8.5 9.2 35.5 25.4 21.4 54.4 40.4 33.1
0.8 10.4 8.5 8.0 34.9 26.1 20.3 55.3 40.8 32.0

0.2 0.0 15.5 15.7 14.5 47.0 39.7 35.6 65.1 55.6 50.0
0.5 15.4 15.2 14.0 46.3 40.0 34.2 64.7 56.1 48.8
0.8 15.1 14.6 14.4 45.9 39.6 34.9 64.4 55.5 49.2

-0.5 0.0 0.0 11.0 9.2 9.8 35.8 28.3 20.7 55.1 42.8 32.8
0.5 9.9 8.8 10.4 35.5 26.7 21.2 54.7 41.4 33.2
0.8 10.1 8.4 9.9 35.2 26.6 21.6 54.6 41.3 33.2

0.2 0.0 14.5 13.5 16.2 45.9 40.8 34.5 65.4 55.4 48.5
0.5 14.7 14.4 16.9 47.1 39.7 36.4 64.8 55.9 50.8
0.8 15.1 13.5 16.1 46.8 39.9 34.5 65.8 55.2 48.1

(S2.3) 0.5 0.0 0.0 25.4 24.1 21.8 42.8 38.4 33.9 54.0 47.0 42.9
0.5 27.3 23.4 20.9 43.7 37.8 33.8 54.5 47.6 42.1
0.8 27.5 23.2 20.9 43.7 38.2 33.8 55.2 48.1 41.8

0.2 0.0 29.7 28.9 29.1 45.3 42.9 40.0 54.6 50.4 46.8
0.5 30.4 28.4 28.1 45.3 42.6 39.5 56.2 50.5 46.6
0.8 29.5 28.2 29.5 44.7 41.2 41.0 54.2 49.2 47.7

-0.5 0.0 0.0 33.5 29.0 28.9 51.2 44.1 41.3 63.0 52.3 48.6
0.5 32.6 29.1 28.4 48.8 43.6 40.5 60.2 53.1 48.1
0.8 32.6 28.0 27.9 50.3 43.1 40.4 61.9 52.8 47.7

0.2 0.0 40.6 37.7 40.2 56.2 51.4 50.3 65.9 58.4 56.3
0.5 40.4 37.3 39.7 55.5 51.5 50.0 65.6 60.0 56.4
0.8 41.4 36.1 38.9 56.6 50.5 49.5 66.1 57.9 55.5

(S2.4) 0.5 0.0 0.0 5.5 9.9 30.8 4.1 8.1 27.1 6.7 7.9 24.5
0.5 5.2 9.8 30.4 4.6 8.7 26.4 7.3 8.5 24.3
0.8 5.2 10.8 31.1 4.6 8.9 27.7 6.9 8.4 25.6

0.2 0.0 13.9 26.8 53.4 11.9 23.9 51.5 15.9 24.2 50.0
0.5 13.1 27.1 52.8 11.7 23.7 51.0 15.4 23.3 49.7
0.8 12.5 27.4 53.6 11.0 24.1 51.3 15.6 23.9 50.4

-0.5 0.0 0.0 52.7 67.8 80.4 47.6 67.5 80.3 41.0 67.2 80.4
0.5 53.7 68.9 79.7 48.8 68.3 79.7 41.5 68.1 79.4
0.8 54.6 69.1 79.5 48.6 68.9 79.3 41.3 68.4 79.2

0.2 0.0 53.1 66.5 77.0 48.9 66.0 77.0 42.6 66.1 76.9
0.5 52.7 65.4 78.2 48.6 65.5 77.8 42.7 65.7 78.0
0.8 52.4 66.5 77.1 47.8 66.2 77.1 42.0 66.2 77.1

(S2.5) 0.5 0.0 0.0 99.3 100 100 96.6 100 100 88.6 99.7 100
0.5 99.3 100 100 96.2 100 100 88.2 99.8 100
0.8 99.4 99.9 100 96.7 100 100 88.4 99.7 100

0.2 0.0 99.7 100 100 99.1 100 100 95.6 100 100
0.5 99.8 100 100 99.0 100 100 95.3 99.9 100
0.8 99.8 100 100 98.7 100 100 95.2 100 100

-0.5 0.0 0.0 99.0 99.9 100 96.0 99.9 100 87.7 99.7 100
0.5 99.1 100 100 95.6 100 100 88.2 99.7 100
0.8 99.1 99.9 100 96.2 100 100 88.1 99.6 100

0.2 0.0 99.8 100 100 98.8 100 100 95.1 100 100
0.5 99.8 100 100 97.2 100 100 94.9 100 100
0.8 99.7 100 100 99.0 100 100 95.2 100 100
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Table S.3: Size and power of Ûn(M) for models (S3.1)–(S3.5)
M = 6 M = 12 M = 18

Model ρ d r
n 100 200 500 100 200 500 100 200 500

(S3.1) 0.5 0.0 0.0 2.1 3.0 4.3 1.4 2.1 3.1 1.4 1.9 2.9
0.5 2.6 2.7 4.1 1.6 1.9 3.1 1.2 1.7 2.8
0.8 2.2 2.8 3.8 1.5 2.2 2.7 1.6 1.7 2.6

0.2 0.0 2.1 3.3 4.1 1.5 2.3 2.8 1.2 2.0 2.9
0.5 2.1 2.7 4.1 1.1 2.1 3.0 1.2 1.4 2.7
0.8 2.7 2.9 3.9 1.3 2.1 2.7 1.4 1.9 2.5

-0.5 0.0 0.0 3.6 3.7 4.2 2.1 2.6 3.6 2.2 2.0 3.2
0.5 3.8 3.8 4.9 2.4 2.7 3.3 1.9 2.7 3.0
0.8 4.3 4.2 4.2 2.6 3.4 3.2 2.2 2.4 3.3

0.2 0.0 2.9 3.0 4.1 1.8 2.3 3.0 1.9 1.8 3.0
0.5 2.8 3.3 3.4 2.2 2.9 2.8 1.8 2.0 2.8
0.8 2.8 3.3 4.1 1.6 2.2 2.7 2.0 1.6 2.6

(S3.2) 0.5 0.0 0.0 11.2 10.5 9.6 35.6 28.0 22.7 54.0 43.4 34.9
0.5 12.5 10.0 9.7 35.9 27.7 21.7 54.6 42.6 33.0
0.8 11.6 9.9 11.0 35.5 28.3 24.0 54.7 42.7 35.9

0.2 0.0 18.6 16.5 14.7 47.8 41.6 34.5 65.2 57.1 48.5
0.5 17.4 17.0 14.6 47.7 41.6 35.1 65.5 57.1 49.7
0.8 17.2 15.6 14.6 47.9 41.4 35.2 66.1 57.2 50.5

-0.5 0.0 0.0 12.0 9.9 11.7 36.3 28.3 23.3 55.4 43.8 34.3
0.5 12.2 9.9 11.2 37.2 28.3 23.4 56.0 43.0 34.7
0.8 10.8 9.8 11.1 36.2 30.0 23.7 55.5 43.7 35.5

0.2 0.0 16.9 16.0 16.6 48.8 43.2 35.6 66.9 58.5 50.0
0.5 17.2 16.4 16.6 48.1 42.4 36.5 66.3 57.6 50.2
0.8 16.3 15.6 16.4 49.2 42.4 36.8 65.9 56.9 50.2

(S3.3) 0.5 0.0 0.0 26.6 23.5 19.4 43.2 38.5 33.2 54.4 47.9 41.3
0.5 26.1 22.6 19.7 42.3 38.2 33.2 53.4 47.3 41.2
0.8 26.4 24.1 18.7 42.0 39.4 31.4 52.7 48.9 40.7

0.2 0.0 29.8 30.0 26.3 45.4 43.9 38.7 55.2 51.6 45.9
0.5 30.1 29.6 25.9 45.4 43.5 39.2 54.9 51.8 46.6
0.8 29.6 27.7 26.6 45.4 42.8 38.3 55.2 50.1 45.7

-0.5 0.0 0.0 35.1 29.4 25.4 51.4 45.2 38.5 60.8 54.5 46.5
0.5 33.8 28.2 27.4 50.3 43.3 40.1 60.2 52.7 47.8
0.8 34.4 29.3 26.5 51.3 44.7 38.3 61.4 54.1 46.8

0.2 0.0 40.8 37.2 34.8 56.0 51.9 47.4 64.8 59.1 54.8
0.5 41.7 38.2 35.3 57.5 52.6 48.2 66.4 60.9 54.8
0.8 42.4 37.2 35.1 58.0 52.8 47.3 67.5 60.0 54.7

(S3.4) 0.5 0.0 0.0 9.4 18.2 48.1 9.2 16.3 43.8 13.7 15.8 39.5
0.5 10.3 17.0 45.2 10.0 15.5 41.3 14.0 16.1 37.7
0.8 10.0 18.5 45.8 9.1 15.6 42.1 13.6 15.8 38.4

0.2 0.0 31.8 55.8 84.3 27.5 51.0 82.8 31.4 49.1 81.0
0.5 31.6 55.5 82.8 27.4 50.8 82.2 30.0 48.3 80.1
0.8 31.7 56.7 82.8 27.4 51.9 81.4 30.5 49.9 79.9

-0.5 0.0 0.0 86.1 92.9 96.5 77.1 92.6 96.4 62.2 92.4 96.3
0.5 84.7 93.5 96.3 75.9 93.0 96.3 61.4 92.7 96.3
0.8 85.3 92.6 96.1 76.1 92.0 96.0 61.6 91.7 96.0

0.2 0.0 84.1 91.4 95.6 76.9 91.3 95.6 63.5 91.3 95.7
0.5 85.9 91.6 95.4 79.4 91.6 95.5 66.2 91.5 95.5
0.8 85.2 91.6 95.9 78.3 91.5 95.8 64.7 91.5 95.8

(S3.5) 0.5 0.0 0.0 98.9 100 100 92.7 99.9 100 80.9 98.9 100
0.5 98.9 100 100 92.9 99.9 100 81.4 99.1 100
0.8 99.0 100 100 92.8 99.7 100 80.7 99.1 100

0.2 0.0 99.5 100 100 96.4 99.9 100 88.8 99.6 100
0.5 99.4 100 100 96.5 99.9 100 89.6 99.6 100
0.8 99.7 100 100 96.1 99.8 100 89.0 99.5 100

-0.5 0.0 0.0 98.5 100 100 90.9 99.8 100 79.0 99.0 100
0.5 98.5 100 100 91.7 99.8 99.9 79.7 99.1 100
0.8 98.2 100 100 91.4 99.9 100 79.2 99.2 100

0.2 0.0 99.5 100 100 96.5 100 100 89.6 99.6 100
0.5 99.5 99.9 100 96.4 99.9 100 88.5 99.7 100
0.8 99.6 100 100 96.4 100 100 88.9 99.8 100
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Table S.4: Size and power of Ûn(M) for models (S4.1)–(S4.5) with ut ∼ EGM 1
M = 6 M = 12 M = 18

Model ρ d r
n 100 200 500 100 200 500 100 200 500

(S4.1) 0.5 0.0 0.0 6.7 5.6 5.1 7.0 6.1 5.2 7.3 6.2 5.6
0.5 5.9 5.6 5.6 6.7 6.3 5.9 7.4 6.2 6.2
0.8 6.2 5.7 5.4 7.1 6.5 5.3 7.5 6.7 5.8

0.2 0.0 6.0 5.4 5.2 7.0 6.3 5.4 7.5 6.5 5.4
0.5 7.1 5.9 5.1 8.1 6.2 5.7 8.0 6.8 5.8
0.8 6.6 5.4 6.1 6.9 6.2 5.5 7.6 6.8 6.2

-0.5 0.0 0.0 6.1 5.9 5.9 6.7 5.8 5.4 7.3 6.1 5.7
0.5 6.9 5.1 5.4 6.9 6.0 5.5 7.5 5.9 5.6
0.8 6.4 6.3 5.4 6.3 6.3 5.0 7.2 6.1 5.2

0.2 0.0 6.6 5.8 5.5 6.8 6.5 5.0 7.4 6.7 5.8
0.5 6.3 6.1 5.5 6.9 6.2 5.7 7.6 6.5 6.2
0.8 6.8 6.5 6.0 7.2 6.6 5.3 7.5 6.6 5.3

(S4.2) 0.5 0.0 0.0 15.1 27.2 48.4 15.8 32.0 61.6 14.6 31.7 64.6
0.5 15.6 27.4 50.4 16.1 31.3 62.5 14.1 31.0 65.5
0.8 15.7 26.7 49.7 15.5 31.3 63.6 14.2 30.3 66.2

0.2 0.0 15.8 31.8 59.8 15.5 33.5 65.8 14.6 31.5 64.5
0.5 15.6 30.4 60.4 15.4 32.4 66.9 13.7 30.3 65.9
0.8 15.0 31.2 59.0 13.8 32.4 65.4 13.0 29.6 64.4

-0.5 0.0 0.0 14.3 27.8 57.3 13.8 31.9 66.6 13.5 31.2 69.2
0.5 14.2 28.6 59.0 14.4 32.1 68.0 12.9 30.8 69.2
0.8 13.7 27.1 59.8 14.4 31.4 68.7 12.9 30.9 70.1

0.2 0.0 13.8 32.1 71.8 14.2 32.4 73.8 12.8 29.9 72.0
0.5 12.9 32.2 73.0 13.1 33.4 75.0 12.0 30.4 72.2
0.8 13.5 32.4 72.3 13.7 33.3 74.3 12.4 31.1 72.1

(S4.3) 0.5 0.0 0.0 16.9 25.1 35.2 13.2 24.3 38.3 9.2 21.5 37.4
0.5 15.9 24.1 35.5 12.1 22.7 37.8 8.8 20.0 37.1
0.8 17.0 24.2 34.1 12.8 23.8 37.7 9.9 21.0 37.8

0.2 0.0 13.5 19.6 27.0 10.3 18.5 27.8 7.2 16.2 27.3
0.5 13.5 20.4 26.5 9.6 18.5 27.6 6.8 16.5 27.3
0.8 14.3 19.6 25.8 10.6 18.9 28.2 7.1 16.3 27.5

-0.5 0.0 0.0 22.3 31.6 59.4 19.7 30.8 57.7 15.1 27.9 57.2
0.5 21.4 32.3 59.2 17.8 30.3 58.8 14.4 27.7 57.7
0.8 21.8 32.5 59.0 19.1 31.5 57.8 14.8 29.6 57.0

0.2 0.0 20.8 27.9 43.8 18.1 26.9 43.0 13.9 25.0 40.5
0.5 22.5 28.6 44.9 19.6 28.0 43.6 15.3 25.6 42.3
0.8 21.8 28.1 44.1 18.5 27.6 42.9 14.8 25.0 41.8

(S4.4) 0.5 0.0 0.0 5.3 10.8 53.2 6.3 10.2 58.2 6.7 9.4 55.0
0.5 6.9 10.5 53.6 7.4 9.9 57.5 7.9 9.4 54.9
0.8 6.1 10.6 54.1 6.9 10.0 58.3 7.2 9.5 55.0

0.2 0.0 6.9 15.7 65.2 6.8 13.7 64.0 7.5 11.9 58.7
0.5 6.4 15.9 65.6 6.4 14.0 64.2 7.5 12.1 58.7
0.8 6.4 16.8 65.8 6.4 13.5 64.6 7.6 12.2 59.4

-0.5 0.0 0.0 47.1 76.3 89.6 44.4 75.2 89.4 44.1 74.3 88.9
0.5 47.2 75.7 90.5 44.9 74.9 89.8 44.7 74.2 89.7
0.8 48.9 75.7 88.7 45.6 74.7 88.0 46.0 74.1 88.0

0.2 0.0 57.7 78.2 89.8 56.6 77.9 89.7 56.5 77.0 89.3
0.5 56.8 77.2 89.6 55.7 76.3 89.4 55.6 76.0 89.0
0.8 57.8 78.0 89.0 55.9 76.9 88.8 56.1 77.0 88.5

(S4.5) 0.5 0.0 0.0 92.0 97.0 98.8 88.9 94.8 97.8 87.2 93.8 97.1
0.5 92.6 96.4 98.9 89.6 94.5 98.1 87.5 93.3 97.4
0.8 92.4 96.7 99.0 89.7 94.5 98.1 88.2 93.3 97.5

0.2 0.0 90.8 94.3 97.2 86.5 90.9 95.5 84.4 89.1 94.1
0.5 90.7 95.0 97.4 87.2 91.5 96.0 85.2 89.7 94.4
0.8 91.3 94.7 97.1 87.9 91.4 95.8 85.9 89.7 94.2

-0.5 0.0 0.0 90.8 96.8 99.0 87.9 94.9 98.0 86.1 93.5 97.5
0.5 91.8 96.8 99.1 88.5 94.8 98.4 86.4 93.9 97.5
0.8 92.0 96.4 99.1 88.7 94.6 98.4 86.0 93.4 97.8

0.2 0.0 91.0 94.5 97.0 87.5 91.3 95.1 85.0 89.3 93.8
0.5 90.9 94.4 97.2 87.4 91.8 95.4 85.5 89.7 94.2
0.8 90.1 94.4 96.9 86.4 91.3 94.8 84.9 89.7 93.4
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Table S.5: Size and power of Ûn(M) for models (S4.1)–(S4.5) with ut ∼ EGM 2
M = 6 M = 12 M = 18

Model ρ d r
n 100 200 500 100 200 500 100 200 500

(S4.1) 0.5 0.0 0.0 3.2 2.7 4.4 2.1 2.7 3.1 1.7 2.1 3.1
0.5 2.7 3.4 3.8 1.6 3.0 2.7 1.5 2.4 3.1
0.8 2.3 3.3 4.3 1.9 2.5 3.4 1.5 2.0 3.4

0.2 0.0 3.2 2.9 4.0 2.3 2.8 3.1 1.8 1.9 2.9
0.5 3.1 3.1 3.9 1.9 2.7 2.8 1.5 1.9 2.5
0.8 3.1 3.2 4.3 2.2 2.8 3.5 1.6 2.2 3.4

-0.5 0.0 0.0 3.4 3.2 4.1 2.0 2.4 2.8 1.4 2.5 2.4
0.5 3.3 3.7 4.0 1.8 2.5 2.8 1.5 2.0 2.8
0.8 3.1 3.7 4.4 2.0 2.5 2.9 1.5 2.0 3.2

0.2 0.0 3.3 4.0 4.5 2.1 3.0 2.9 1.9 2.3 3.5
0.5 3.1 4.0 4.4 2.0 3.1 3.1 1.6 2.1 3.0
0.8 3.6 4.6 4.6 1.8 2.9 3.3 1.7 2.7 3.3

(S4.2) 0.5 0.0 0.0 11.7 10.0 9.8 37.5 27.7 21.7 56.6 42.5 33.2
0.5 11.7 10.3 9.2 36.7 28.5 22.1 56.5 43.4 33.6
0.8 12.9 10.4 10.3 37.5 28.5 22.9 56.4 43.3 33.9

0.2 0.0 17.5 15.6 15.7 50.3 40.4 34.9 68.8 56.3 48.2
0.5 17.1 16.2 15.4 49.8 41.2 34.0 68.2 56.7 47.2
0.8 17.4 15.5 15.6 50.1 40.6 34.7 68.4 56.2 48.8

-0.5 0.0 0.0 11.9 9.7 11.4 38.0 28.7 23.1 57.9 42.9 33.5
0.5 11.8 10.1 10.5 36.7 28.4 21.7 56.6 42.6 32.7
0.8 11.1 9.3 11.2 36.3 27.1 23.3 57.4 42.2 33.9

0.2 0.0 15.5 14.5 17.1 49.1 40.1 34.8 67.8 56.5 48.6
0.5 15.3 13.9 17.2 49.4 39.9 35.5 68.1 55.7 48.6
0.8 16.1 14.1 17.5 48.4 40.5 35.1 68.1 56.4 48.6

(S4.3) 0.5 0.0 0.0 24.3 22.9 19.5 41.6 36.0 32.7 54.0 47.3 40.9
0.5 23.6 22.5 20.4 42.1 36.9 33.0 54.1 46.7 40.6
0.8 24.8 22.2 19.4 42.7 37.4 32.3 54.2 46.7 40.4

0.2 0.0 29.6 28.0 27.5 46.1 40.7 39.1 56.5 49.3 45.8
0.5 27.8 27.6 26.8 45.1 40.8 38.6 55.4 48.9 45.7
0.8 29.5 28.6 26.8 46.4 42.0 38.9 56.3 49.4 44.8

-0.5 0.0 0.0 32.0 29.0 28.3 50.9 44.1 40.0 61.9 53.4 47.1
0.5 31.6 28.7 29.2 50.2 43.4 40.7 63.0 52.4 48.5
0.8 32.8 28.9 27.5 53.2 44.1 38.9 65.0 54.2 47.0

0.2 0.0 40.4 38.2 38.2 58.0 51.7 49.3 67.3 60.1 55.3
0.5 42.3 38.4 38.3 58.5 52.1 48.7 68.3 60.6 54.8
0.8 39.9 37.9 37.8 56.9 51.9 48.7 68.1 59.5 54.7

(S4.4) 0.5 0.0 0.0 6.1 12.3 41.6 4.3 9.5 36.4 6.4 8.5 30.8
0.5 5.4 11.9 41.8 4.2 9.1 36.1 6.4 7.9 30.9
0.8 5.5 11.9 41.6 4.6 10.1 35.7 6.5 8.0 30.7

0.2 0.0 14.0 31.3 64.7 10.9 27.3 62.4 14.3 24.9 60.0
0.5 14.2 31.1 64.3 10.8 26.7 62.3 13.2 24.3 60.1
0.8 13.7 32.6 64.8 9.9 28.4 62.7 13.4 26.3 60.4

-0.5 0.0 0.0 68.9 84.9 93.0 59.2 84.3 92.8 48.3 83.9 92.9
0.5 68.6 84.2 93.1 58.2 83.9 93.0 47.5 83.2 92.9
0.8 67.9 85.0 92.9 59.7 84.8 93.0 48.7 84.3 92.9

0.2 0.0 69.0 82.7 91.2 62.0 83.1 91.2 51.2 83.2 91.3
0.5 68.8 83.2 92.3 62.4 83.1 92.3 52.8 82.8 92.3
0.8 67.4 84.2 91.4 60.8 84.1 91.7 50.6 84.0 91.6

(S4.5) 0.5 0.0 0.0 98.7 100 100 94.3 100 100 85.4 99.6 100
0.5 99.0 100 100 94.8 100 100 84.7 99.8 100
0.8 99.1 100 100 94.8 99.9 100 85.1 99.6 100

0.2 0.0 99.3 100 100 97.2 99.9 100 91.2 99.8 100
0.5 99.6 100 100 97.3 99.9 100 91.0 99.7 100
0.8 99.5 100 100 97.2 99.9 100 91.2 99.8 100

-0.5 0.0 0.0 98.7 100 100 93.1 99.9 100 84.3 99.6 100
0.5 98.6 99.9 100 93.2 99.9 100 84.3 99.6 100
0.8 98.5 99.9 100 93.6 99.9 100 84.7 99.5 100

0.2 0.0 99.5 100 100 97.5 100 100 91.9 99.9 100
0.5 99.5 100 100 97.4 99.9 100 91.8 99.7 100
0.8 99.6 100 100 97.0 100 100 92.0 99.9 100
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Table S.6: Size and power of Ûn(M) for models (S4.6)–(S4.10) with ut ∼ EGM 1
M = 6 M = 12 M = 18

Model ρ d r
n 100 200 500 100 200 500 100 200 500

(S4.6) 0.5 0.0 0.0 7.2 5.9 4.8 8.0 6.5 5.7 8.5 7.3 6.0
0.5 7.8 6.6 5.4 8.0 6.5 5.8 8.5 7.3 6.2
0.8 8.0 6.1 5.5 7.9 6.4 5.3 8.4 6.8 6.1

0.2 0.0 7.8 6.7 5.7 8.1 6.8 5.8 9.0 7.3 5.9
0.5 7.5 6.9 5.9 8.7 7.1 6.4 9.0 6.8 6.0
0.8 7.4 6.9 5.3 7.6 7.1 5.3 8.5 7.2 5.9

-0.5 0.0 0.0 8.0 6.9 5.8 8.2 5.8 5.9 8.6 6.9 6.0
0.5 7.4 6.4 5.3 7.6 6.8 5.7 8.7 7.1 6.1
0.8 7.8 6.5 5.2 7.5 5.5 5.1 8.7 6.3 5.0

0.2 0.0 8.1 6.7 6.1 8.5 6.1 6.0 9.5 6.7 5.8
0.5 7.9 7.2 6.0 8.5 7.2 6.0 8.8 7.8 5.9
0.8 8.9 7.8 5.9 8.4 7.9 5.3 8.9 7.7 5.6

(S4.7) 0.5 0.0 0.0 16.8 28.7 47.7 16.7 32.5 61.6 15.6 31.4 64.0
0.5 17.2 27.1 48.5 16.3 31.4 61.8 15.7 30.4 63.9
0.8 16.8 29.1 49.4 17.0 33.3 61.7 15.8 32.3 64.4

0.2 0.0 16.6 31.4 59.3 16.0 33.0 65.6 15.0 30.9 65.1
0.5 16.0 31.9 58.2 15.7 32.9 65.1 14.9 30.8 64.0
0.8 16.1 31.1 58.4 16.0 32.1 63.9 14.7 30.5 63.1

-0.5 0.0 0.0 14.7 28.6 58.1 15.5 32.7 67.0 14.2 31.2 69.3
0.5 16.0 27.4 57.8 16.2 31.5 67.2 15.0 31.9 69.1
0.8 14.6 27.9 57.5 16.0 31.0 68.3 14.9 30.4 69.9

0.2 0.0 14.4 31.8 69.9 14.7 33.3 72.4 13.8 31.7 70.5
0.5 15.1 31.6 71.1 16.1 32.9 72.6 14.1 30.8 70.7
0.8 14.6 30.7 70.9 15.2 33.2 74.0 13.7 30.9 71.8

(S4.8) 0.5 0.0 0.0 18.1 25.0 35.5 13.8 23.6 37.3 10.3 21.0 38.3
0.5 17.1 25.0 35.6 14.0 24.0 39.0 11.0 21.7 38.1
0.8 17.4 24.8 35.1 14.0 24.3 38.3 10.5 22.1 38.1

0.2 0.0 14.4 20.8 26.3 11.3 19.4 27.9 8.2 17.3 26.9
0.5 13.8 20.6 25.6 10.6 19.4 27.2 7.1 16.2 26.4
0.8 14.8 20.5 26.5 10.7 19.3 28.4 7.8 16.5 28.7

-0.5 0.0 0.0 23.1 33.7 60.2 19.8 32.4 59.5 16.1 29.6 58.1
0.5 22.2 32.7 59.1 19.3 32.4 57.9 15.2 29.8 56.2
0.8 23.9 33.3 59.8 20.5 31.9 59.1 16.4 29.1 57.5

0.2 0.0 24.3 29.8 44.5 20.2 28.8 43.0 16.1 26.3 41.9
0.5 23.9 31.1 44.5 20.4 28.9 43.2 16.2 26.3 41.8
0.8 24.9 29.2 44.9 21.1 28.5 43.4 16.8 26.3 42.5

(S4.9) 0.5 0.0 0.0 6.3 9.9 50.5 7.3 9.9 54.9 8.1 9.6 52.9
0.5 6.8 10.3 50.0 7.6 9.8 54.8 8.7 9.9 52.1
0.8 6.9 10.2 50.2 7.2 9.5 54.3 8.3 9.4 52.1

0.2 0.0 7.3 15.5 65.5 7.3 13.5 64.3 8.3 12.1 58.3
0.5 7.2 15.8 65.4 7.9 14.1 63.9 8.6 13.1 58.7
0.8 6.8 15.1 64.9 7.3 13.1 64.2 8.5 12.3 58.4

-0.5 0.0 0.0 42.1 75.4 89.4 40.8 74.3 88.9 41.7 73.6 88.9
0.5 42.5 74.8 89.9 40.9 74.2 89.8 42.2 73.5 89.4
0.8 43.5 76.0 90.1 41.8 74.7 89.9 42.6 74.5 89.8

0.2 0.0 54.9 77.2 88.5 54.6 76.7 88.5 54.3 76.3 88.4
0.5 55.0 77.9 88.8 54.2 77.0 88.6 54.5 76.8 88.3
0.8 54.5 78.3 88.2 53.6 77.5 88.1 54.0 76.9 88.1

(S4.10) 0.5 0.0 0.0 94.5 98.2 99.4 92.3 96.7 98.8 91.2 95.6 98.3
0.5 95.0 97.5 99.3 92.8 96.4 98.6 91.0 95.5 98.1
0.8 94.1 97.4 99.3 91.9 95.9 98.6 90.3 95.1 98.1

0.2 0.0 94.4 96.8 98.4 91.4 95.0 96.9 90.2 93.2 96.1
0.5 94.7 96.4 98.2 92.1 93.8 97.3 90.6 92.2 96.4
0.8 94.3 97.2 98.7 91.2 94.9 97.4 89.6 93.2 96.5

-0.5 0.0 0.0 94.0 97.6 99.3 91.8 96.1 98.7 89.9 95.2 98.3
0.5 93.7 98.0 99.6 91.4 96.7 99.0 89.9 95.2 98.6
0.8 93.5 97.5 99.2 91.2 96.1 98.7 89.2 95.0 98.2

0.2 0.0 94.3 96.2 98.4 91.3 94.2 97.1 89.9 92.6 96.1
0.5 94.7 96.7 98.4 91.9 94.2 96.9 90.7 92.5 95.9
0.8 94.5 96.7 98.3 91.7 94.4 97.1 90.2 92.9 96.1
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Table S.7: Size and power of Ûn(M) for models (S4.6)–(S4.10) with ut ∼ EGM 2
M = 6 M = 12 M = 18

Model ρ d r
n 100 200 500 100 200 500 100 200 500

(S4.6) 0.5 0.0 0.0 3.1 3.4 4.1 2.1 2.8 3.0 2.2 2.2 2.9
0.5 3.9 3.9 4.0 2.8 3.2 3.7 2.2 3.2 3.4
0.8 2.9 3.6 4.5 2.5 2.9 3.1 2.2 2.5 3.2

0.2 0.0 3.8 3.6 4.9 2.6 3.3 3.8 2.0 2.3 4.0
0.5 3.3 3.5 4.0 2.5 3.1 3.2 2.4 2.5 3.2
0.8 3.4 3.5 4.1 2.8 3.3 3.1 2.0 2.3 3.2

-0.5 0.0 0.0 4.4 4.1 4.4 2.3 3.2 3.3 1.6 2.4 3.0
0.5 4.3 4.2 4.7 2.5 3.3 3.5 2.2 2.7 3.2
0.8 4.2 3.7 4.2 2.1 2.7 3.3 1.6 2.1 3.1

0.2 0.0 4.8 4.9 4.5 2.8 3.4 3.1 2.1 2.7 3.4
0.5 4.9 5.2 5.2 2.8 3.5 3.9 2.1 3.1 3.4
0.8 4.8 5.2 5.2 2.5 3.5 3.6 1.9 2.7 3.3

(S4.7) 0.5 0.0 0.0 11.7 10.1 9.6 37.8 27.5 20.6 58.8 42.3 31.4
0.5 12.2 9.3 8.0 37.7 26.5 19.8 57.8 42.2 31.4
0.8 11.4 9.2 9.9 37.8 27.0 21.4 57.9 41.2 33.3

0.2 0.0 16.7 13.9 14.2 51.3 40.5 33.1 69.4 58.0 46.2
0.5 16.2 14.8 14.5 51.3 40.5 32.1 69.4 56.6 46.0
0.8 18.0 14.7 14.5 51.8 39.8 32.9 70.8 55.6 46.6

-0.5 0.0 0.0 12.0 8.7 10.0 38.8 27.7 21.7 58.9 42.7 32.9
0.5 11.6 9.4 9.8 39.6 27.5 21.2 59.4 43.1 32.6
0.8 12.1 7.9 10.7 38.9 28.3 23.0 58.9 43.9 33.8

0.2 0.0 16.8 13.3 16.1 52.1 40.0 34.6 70.9 57.5 47.8
0.5 15.4 13.0 15.8 51.5 39.4 33.9 69.6 56.0 46.9
0.8 15.8 13.7 15.4 50.5 41.3 32.8 69.4 57.3 46.4

(S4.8) 0.5 0.0 0.0 23.6 21.7 18.3 43.6 36.2 31.2 56.4 46.3 39.7
0.5 22.9 21.1 17.8 44.5 35.5 30.7 56.2 45.9 38.3
0.8 24.2 21.6 19.2 44.0 37.3 31.9 56.5 47.6 40.6

0.2 0.0 28.5 25.9 27.0 48.0 41.5 38.5 59.4 50.6 46.6
0.5 28.2 27.1 26.9 47.8 41.7 39.0 58.1 51.0 46.0
0.8 27.5 26.9 26.5 47.2 42.4 38.9 57.4 52.2 45.3

-0.5 0.0 0.0 34.0 27.9 26.7 54.8 43.1 38.1 66.6 52.9 46.0
0.5 32.0 28.8 28.3 52.5 43.4 40.5 64.4 54.0 47.5
0.8 33.3 28.5 27.6 53.4 43.5 40.3 65.3 53.8 48.2

0.2 0.0 42.5 37.4 38.8 62.6 53.9 49.4 72.4 63.1 56.1
0.5 40.0 37.4 37.5 60.4 52.8 48.9 70.3 61.7 55.7
0.8 41.2 37.8 38.2 62.1 54.0 49.5 71.1 64.4 56.6

(S4.9) 0.5 0.0 0.0 5.5 11.1 41.6 4.0 8.8 35.4 5.4 7.5 30.1
0.5 5.5 11.4 41.1 4.0 9.1 35.8 6.2 7.6 30.0
0.8 5.9 11.8 42.7 4.4 8.7 36.9 6.0 7.4 32.0

0.2 0.0 13.9 32.9 67.3 8.9 27.1 65.2 11.5 23.4 61.7
0.5 14.3 31.5 66.0 8.9 26.7 63.9 10.0 23.2 61.1
0.8 13.3 32.0 66.4 8.7 27.1 65.0 10.3 23.8 62.5

-0.5 0.0 0.0 66.4 84.2 92.8 55.4 84.0 92.7 44.0 83.6 93.0
0.5 68.2 84.1 92.5 56.2 83.9 92.5 44.2 83.2 92.6
0.8 65.7 83.1 92.2 55.5 83.0 92.2 43.8 83.1 92.2

0.2 0.0 68.2 83.1 90.8 59.7 83.1 90.9 47.8 83.3 90.9
0.5 67.3 82.7 91.6 59.5 82.7 91.7 48.4 82.8 91.9
0.8 68.4 83.0 91.3 60.9 83.4 91.1 49.5 83.3 91.2

(S4.10) 0.5 0.0 0.0 99.1 100 100 94.8 100 100 84.1 99.7 100
0.5 99.2 100 100 94.3 100 100 83.5 99.7 100
0.8 98.8 99.9 100 94.5 99.8 100 83.4 99.6 100

0.2 0.0 99.5 100 100 97.5 99.9 100 91.3 99.8 100
0.5 99.4 99.9 100 97.2 100 100 90.5 99.9 100
0.8 99.4 100 100 97.3 100 100 91.3 99.9 100

-0.5 0.0 0.0 98.7 99.9 100 93.4 99.9 100 82.7 99.6 100
0.5 98.9 100 100 93.6 99.9 100 83.2 99.6 100
0.8 98.7 100 100 93.2 99.9 100 82.6 99.4 100

0.2 0.0 99.4 100 100 97.3 100 100 90.8 99.8 100
0.5 99.4 100 100 96.9 100 100 90.2 99.8 100
0.8 99.6 100 100 97.3 99.9 100 90.5 99.9 100
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