
Partial Least Square (PLS)  



Partial least squares (PLS)
• Partial Least Squares is the one method to solve 

simultaneous equations. (PLS1)
• y =XB

• y:

𝑦𝑦1
𝑦𝑦2
・
・
𝑦𝑦𝑛𝑛

X: 

𝑥𝑥11 𝑥𝑥12・・𝑥𝑥1𝑚𝑚
𝑥𝑥21 𝑥𝑥22・・𝑥𝑥2𝑚𝑚

・
・

𝑥𝑥n1 𝑥𝑥n2・・𝑥𝑥𝑛𝑛𝑚𝑚

• 𝐵𝐵:

𝑏𝑏1
𝑏𝑏2
・
・
𝑏𝑏𝑚𝑚

• 𝑦𝑦1= 𝑏𝑏1 𝑥𝑥11 + 𝑏𝑏2 𝑥𝑥12+・・+ 𝑏𝑏m𝑥𝑥1𝑚𝑚



• PLS1 tries to find a linear decomposition of X and y such that 
• X=TPt+ E and y =Tq+ f, where 
• T: Scores 
• P: X loadings q: y loadings 
• E: X residuals f: y residuals 

• Decomposition is finalized so as to maximize covariance 
between T and y.

𝑤𝑤 =
𝐗𝐗T𝐲𝐲
𝐗𝐗T𝐲𝐲 ( ) qWPWb 1T −

=



Object of PLS
• PLS can solve the equation

• Y = XB
• In this case, 

• Y: user input
• X: m/z Intensity
• B: regression coefficient



In IMAGEREVEAL MS,

=

y      =     X            B

y : User input
X: signal intensity of each m/z 
B: calculated 



Y = XB

“predicted” means “calculated”

“Observed” means “input”

PLS result

How many Latent variables  
are good to predict.



Regression coefficient is described in the 
“Data Matrix Table”. 
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