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More and more applications involve several tables with different sets of variables, e.g. instrumental measurements (X, Y in Figure 1) from designed experiments or from a systematic sampling “from nature” (D). 


Figure 1. Illustration of typical data-structure

The main objective is in many cases to model Y from X, and find which are the significant variables in both X and Y. At the same time, one wants to visualise the effect of the design factors to have an overall picture of the collected data, and to interpret results with the specific background knowledge in mind.

The implementation of uncertainty testing based on jack-knifing for Principal Component Regression (PCR) and Partial Least Squares Regression (PLSR) in e.g. The Unscrambler® applies individual t-tests to indicate which variables that are significant. This is usually reported for the regression coefficients for the optimal number of components in the model. However, uncertainties in X-and Y-loadings (PCR, PLSR), and loading weights, W, in PLSR are also estimated. This enables an interpretation on what variables that are significant in each component. 

Cross model validation (CMV) was presented at the “1st European User Meeting on Multivariate Analysis” in Frankfurt with focus on the problem with spurious correlations in variable selection in situations with relatively few objects (< 100) and many variables (> 500).  This may lead to overfitting in cross validation as many models are tried and rejected in the selection process. Individual t-tests for a large number of variables (multiple testing), is currently a hot topic in bioinformatics. Conservative validation and multiple testing in latent variable models will be discussed on data from spectroscopy and bioinformatics.

The usefulness of defining the factors in D as passive variables when modelling Y from X, and visualise the underlying design in correlation loading plots will also be demonstrated.
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