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1 Introduction 
The calibration of Partial Least Square regression (PLSR) models can be disturbed by outlying 

samples in the data. In these cases, the models can be unstable and their predictive potential can be 

depreciated. To address this issue, a new method and algorithm to better apprehend the 

downweighting of outliers in a context of high dimensional data processing is proposed. This novel 

robust PLSR algorithm is inspired from the principles of boosting and is called RoBoost-PLSR. 

2 Theory 

RoBoost-PLSR consists in achieving a series of K unidimensional (1 LV) iteratively reweighted 

PLSR[1] models. The weigthed PLSR algorithm used is the weighted NIPALS[2]. 

The model (k+1) is calibrated with the X and Y residuals of the previous k models. Within each 

model, weights are computed according to a combination of X-residuals, Y-residuals and leverages. 

The more the samples deviate from the model, the lower the weights. Iteratively, the model is 

updated according to the weights previously attributed until convergence to a stable solution. 

3 Material and methods 

RoBoost-PLSR was compared with the PLSR algorithm calibrated with and without outliers (i.e. 

the reference) and with Partial Robust M-regression (PRM), a reference robust method. This 

evaluation was conducted on the basis of a simulated dataset and a real dataset.  

The simulated dataset was generated with the framework proposed in [4]. The simulation objective 

is to reproduce a contamination in the samples leading to inconsistent spectral measurements. 

The real dataset is an example of one animal nutrition application: the prediction of the protein content of 

feed materials and of the presence of incorrectly categorised samples. In this database the samples resulting 

from animal bonemeal (noted ANF)  represent the outliers polluting the regular soyabean cakes (noted TTS). 
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4 Results and discussion 

Figure 1: Evolution of the RMSEP as a function of latent variables, for the reference, PLSR with outliers, PRM and 

RoBoost-PLSR for the dataset simulated dataset (left) and the real dataset (right). 

Figure 1: shows that for this type of outliers the RoBoost-PLSR method performs well and can 

reach the prediction performance of the PLSR method without outliers. 

5 Conclusion 

Roboost-PLSR proves to be resilient to the tested outliers, and can achieve the performances of the 

reference PLSR calibrated without any of these outliers. 
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