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Introduction 
• Partial Least Squares Regression (PLSR) is a factor analysis-based 

method. 

 

• It is used to construct predictive models when the number of factors is 

very large and highly collinear (factors are significantly redundant) 

 

• What are factors? Answer: Measured variables 

 

• These factors are used many times to explain, regulate, or predict the 

behavior of other variables or the responses. 
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• Multiple Linear Regression (MLR) methods work well when (a) the 

number of factors is small, (b) they are not significantly collinear 

(redundant) and (c) there exists a well-defined relationship to the 

system responses. DATA  INFORMATION 

 

• When any or all of the above conditions don’t exist MLR will fail. 

 

• That is when PLSR becomes a very valuable modeling tool. 

Introduction (cont’) 
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Introduction (cont’) 

• Therefore, when one is faced with many variables, the relationship 

between the inputs (independent variables) and the responses 

(dependent variables) are not well-known, the PLSR statistical 

calibration modeling approach can be employed. 

 

• This calibration model when properly constructed can produce highly 

robust predictive results. 

 

• PLSR methods are known as bilinear factor models. 
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Introduction (cont’) 
• It is important to note that PLSR is used to “predict” a target value 

(that is, predict a response) given a measured quantity. It is not used to 

discover the underlying relationship between the system variables. 

 

• PLSR is an excellent method used for prediction when the physical 

system characteristics, or the details of the process, is not well 

understood. 

 

• Through the factor analysis approach, unneeded factors can be 

removed that can improve the predictive performance of the 

calibration model.   
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Introduction (cont’) 
• The removal of the unwanted factors can be carried out without 

detailed knowledge of their characteristics. 

 

• Thus, unwanted, obscuring components that can exist in the data can 

be removed in a systematic manner, thus improving the predictive 

performance of the calibration model. 

 

• Some applications include: statistical calibration model development 

for parameter estimation, estimation of sinusoids in additive noise, 

parametric system identification, robust event classification … 

 

The goal here is to have a useful predictive tool when we finish this 

tutorial that can be used for your future work in many cases … 

 

Let’s get into the details … 
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Part I 
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Part II 
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Generate 
Synthetic 
NIR  
Spectra 
Date 
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PLSR 
Calibration 
MATLAB 
Code 
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function [W,B,V]=pls1cal(A,c,maxrank) 
[m,n]=size(A); 
W=zeros(n,maxrank); 
B=zeros(n,maxrank); 
V=zeros(maxrank,1); 
for h=1:maxrank 
              W(:,h)=(A'*c)/(c'*c); 
             W(:,h)=W(:,h)/norm(W(:,h)); 
          t=A*W(:,h); 
        V(h,1)=(t'*c)/(t'*t); 
      B(:,h)=(A'*t)/(t'*t); 
   A=A-t*B(:,h)'; 
 c=c-V(h,1)*t; 
end 

PLSR Calibration MATLAB Code 
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PLSR 
Prediction 
Method 1 
MATLAB 
Code 
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function plscalmod = pls1prd1(W,B,V,maxrank) 
plscalmod=W(:,1:maxrank)*inv(B(:,1:maxrank)'*W(:,1:maxrank))*V(1:maxrank,1); 

PLSR 
Prediction 
Method 1 
MATLAB 
Code 
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PLSR 
Prediction 
Method 2 
(Recursive) 
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Example 
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Simulated 
NIR 
Spectra 
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In this example, h  (h optimal) = 2! 
o 

(Out of 100 factors available!) 
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∂ 

∂ 
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Simulation Results 
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Simulation Results (cont’) 
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Simulation Results (cont’) 

Only 2 PLSR factors are used  
(out of the 100 available) 
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Thank You! 

Fredric M. Ham, Ph.D. 
fmh@fit.edu 

fredric.ham@sit.kmutt.ac.th 
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