
Ｑ２ What is orthogonal? 
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covariance 

covariance of x  
covariance of ｙ  

correlation  
coefficient 



－1≦correlation coefficient ｒ≦ 1 

θ=0°cosθ=1  r=1  

θ=90°cosθ=0  r=0  

no correlation 
     
orthogonal  

correlation  
coefficient 

correlation coefficient vector inner product 

the lengths of the vectors X’ and Y’ 
 



Ａ Ｂ Ｃ Ｄ
実験1 10 -2 -3 1
実験2 10 5 -5 -1
実験3 10 -3 8 0
実験4 -6 -2 -5 0
実験5 -6 5 8 1
実験6 -6 -3 -3 -1
実験7 -4 -2 8 -1
実験8 -4 5 -3 0
実験9 -4 -3 -5 1

B×C C×D B×D D×A A×B A×C
共分散 0 0 0 0 0 0

標準偏差１ 3.6 5.7 3.6 0.8 7.1 7.1
標準偏差２ 5.7 0.8 0.8 7.1 3.6 5.7
相関係数 0 0 0 0 0 0

When focusing on the effect of control factor A 
The correlation coefficients of the columns B and C, C and D, 
and B and D are all zero. 

The columns of B, C and D are orthogonal to each other 

correlation coefficient =
covariance 

covariance𝟏 × covariance𝟐
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