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Panel performance

I. Introduction 


Testing the performance of a panel is essential for the products evaluation. Indeed, to assess them it is needed to detect differences if they exist. A panel is efficient if it can discriminate products and if it is reproducible and repeatable from one session to another. To evaluate its performance, several analyzes can be carried out. 

II. Panel performance

 
To assess the panel efficiency, the following ANOVA model can be used. “Descriptor Grade” represents the mean for each parameter which has been used to grade products (sweetness, consistency,...)

Descriptor Grade ~ Product+Judge + Session + Product:Judge + 
Product: Session +Judge: Session


This model enables to consider the judge effect (the fact that the products mean is different from one judge to another), the session effect (the fact that from one session to another the products mean is different) and their interactions : product:judge (judges don’t assess products in the same way), and product session(products are not described in the same way from one session to another). In the statistical software R, the « panelperf » function of the package SensoMineR can be used to perform this analysis. 


If the product effect is significant (p<0.05), only the descriptor concerned is needed to discriminate one product among the others significantly.


The judge effect is almost always significant in sensory analysis. Although panelists receive training to grade each descriptor, they don’t use the scale in the same way. However, it will not affect much the interpretation since this effect is taken off thanks to the ANOVA model. 


Concerning the session effect, the situation desired would be not having any significant effect, which means that from one session to another the panel would assess the products in the same way.


If the interaction product:judge is significant, there is no consensus among the panel to evaluate each product. This can be due to two different situations: 

a) Panelists disagree on the order of the products classification: a trend cannot be pointed out.

b) The gap of grades between two judges is different from one product to another: some give always higher marks than others but they all rank the products in the same way. If the interaction product:judge is not significant (p> 0.05), there is a panel consensus to the assessment parameters, and thus the panel is reproducible.
To study the panel repeatability, the interaction judge:session can be considered. If it is significant, from one session to another, the panel (i.e. all the judges) does not have the same grade mean for all the products. 


If the interaction product:session is significant, judges don’t assess the products in the same way from one session to another, thus they are not repeatable.
III. Panelists performance

A panelist can be considered efficient if he can discriminate and agrees with the rest of the panel. To evaluate their individual efficiency, the following ANOVA model for each panelist can be used

Descriptor Grade~Product+Session
If the product effect is significant, the corresponding judge managed to differentiate products for the descriptor concerned. 


Moreover, if the correlation of a judge with the whole panel for each descriptor is positive and above 0.85, that means that the judge agrees with the whole panel.

IV. Conclusion
Obtaining an efficient panel is quite difficult even with trainings. Nevertheless, assessments done by panelists are more in-depth because of their human aspect whereas automatized analyses do not have this component, so they are incontrovertible. 
