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𝛼=1

𝑛

𝑤𝛼 𝛾𝑦 𝑥𝛼 − 𝑥𝛽 + 𝜇0 + 𝜇1𝑠(𝑥𝛽) = 𝛾𝑦(𝑥𝛽 − 𝑥)



𝛼=1

𝑛

𝑤𝛼 = 1 , 

𝛼=1

𝑛

𝑤𝛼𝑠 𝑥𝛼 = 𝑠 𝑥

𝑧∗ 𝑥 = 

𝛼=1

𝑛

𝑤𝛼𝑦 𝑥𝛼 + 𝑠 𝑥 = 

𝛼=1

𝑛

𝑤𝛼𝑧(𝑥𝛼)

𝜎2 = 𝜇0 + 𝜇1𝑠(𝑥) +

𝛼=1

𝑛

𝑤𝛼𝛾𝑦(𝑥𝛼 − 𝑥)

(𝑁 = 2000, zi
∗:推定値, zi:真値)
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𝑁


i=1

𝑁
𝑧i
∗ 𝑥𝑖 − 𝑧i 𝑥𝑖

𝑧i 𝑥𝑖



 𝑧∗ 𝑥 𝑧(𝑥𝛼)(𝛼 = 1,… , 𝑛)

𝑧∗ 𝑥 = 

𝛼=1

𝑛

𝑤𝛼 𝑧(𝑥𝛼)

z[Bq/g]

5.0

4.0

3.0

2.0

1.0

0.0

( 10-2)

5.0

4.0

3.0

2.0

1.0

0.0

( 10-2)

( 10-2)
1.2

0.0

0.8

1.0

0.6

0.4

0.2

5.0

4.0

3.0

2.0

1.0

0.0

( 10-2)

𝛾

10 50 100

𝑠 𝑥 ：
𝑎, 𝑏

𝑦(𝑥) 𝑚 𝑥

𝑧 𝑥 = 𝑚 𝑥 = 𝑎 + 𝑏 ∙ 𝑠 𝑥

5.0

4.0

3.0

2.0

1.0

0.0

( 10-2)

0.0

0.001

0.007

0.006

0.005

0.004

0.003

0.002

0

100

200

300

400

2
.5

7
.5

1
2

.5
1

7
.5

2
2

.5
2

7
.5

3
2

.5

3
7

.5
4

2
.5

4
7

.5
5

2
.5

10-3

𝛽 = 1,… , 𝑛

𝑧 𝑥 = 𝑦(𝑥) + 𝑚 𝑥

𝑧 𝑥 を𝑦(𝑥)

𝛾𝑦 ℎ = [ 𝑦 𝑥 + ℎ − 𝑦 𝑥 2]

𝑧 𝑥
 [𝑧 𝑥 ] 𝑎
 2 ℎ
 𝛾 ℎ
𝛾 ℎ = [ 𝑧 𝑥 + ℎ − 𝑧 𝑥 2]

𝑏 = 0 𝛾(ℎ) = 𝛾𝑦(ℎ)

 2
𝑤𝛼

σ𝛼=1
𝑛 𝑤𝛼 = 1

var(z∗ 𝑥 − z 𝑥 )





𝛼=1

𝑛

𝑤𝛼 𝛾 𝑥𝛼 − 𝑥𝛽 + 𝜇 = 𝛾(𝑥𝛽 − 𝑥)

𝝁

 𝜎2 𝜎2 = 𝜇 + σ𝛼=1
𝑛 𝑤𝛼 𝛾(𝑥𝛼 − 𝑥)




