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Data-driven soft sensors have been widely used in both academic research and industrial applications for predicting hard-to-measure variables or replacing physical sensors to reduce cost. It has been shown that the performance of these data-driven soft sensors could be greatly improved by selecting only the vital variables that strongly affect the primary variables, rather than using all the available process variables. Extensive researches have been conducted to develop algorithms to select the relevant variables. However, the existing criteria, such as sensitivity, specificity, accuracy, and geometric mean of sensitivity and specificity, for evaluating variable selection methods have a major drawback: not applicable unless the ground truth of the data is known, which is most likely the case for the industrial applications. For such cases, soft sensor prediction performance becomes the most commonly used criterion to indirectly evaluate variable selection performance.
When the ground truth is not available, how consistent the variable selection results from different sampling runs can provide important information on the robustness of the variable selection methods. In this work, we proposed several indices to evaluate the variable selection performance. Some are directly based on the probability of variables being selected, and others are based on information entropy associated with the selection frequency. The proposed indices are evaluated with several case studies and compared with the ones mentioned above, such as sensitivity and specificity. 
