Multivariate analysis of a sensory database to learn about panel performances
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The paper deals with the statistical analysis of quantitative descriptive sensory data. Trained subjects test one by one a number of competitive products and for each of them score a number of sensory attributes using an intensity scale. The purpose of the analysis is first to validate panel performances (repeatability, homogeneity and discrimination) and then to exhibit significant product differences. Both aspects can be tackled either by univariate or by multivariate analysis. Although Analysis of Variance is well accepted in the sensory field, its multivariate extension (MANOVA) is not so well known and used by sensory analysts. The paper demonstrates how to use MANOVA and Canonical Variate Analysis to derive intensity and complexity indexes of multivariate product differences detected either by an individual or by a group. Sometimes panelists do not score the same attributes or one does not want to assume they understood attributes in the same way. This aspect can be addressed by 3-way techniques in which the cases are the products, the variables are the sensory attributes and the tables are the individuals. The paper will present 3 variants of the STATIS technique providing the user with indexes of agreement of individual with the group on product configurations, attribute correlations and product scores. Significance of these indexes can be assessed through analytical permutation tests.

These multivariate indexes and some other analyses dedicated to sensory data were recently gathered into the so-called CAP (Control of Panelist Performances) system available through the SensoBase project described at https://liris.cesg.cnrs.fr/. On this website, anyone can upload a sensory dataset and receives (for free) the CAP outputs, providing the anonymous data contribute to a database. The Sensobase aims to document the practices of sensory analysis, to benchmark the panellist performances and to allow for extensive comparisons of sensometrics techniques. Today the Sensobase includes more than 300 datasets from 25 laboratories located in 7 different countries. Some learning from this database will be presented in the paper.
