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Introduction

Some important aspects of chemometric modeling for near infrared spectroscopic analysis are discussed in
this presentation. As we know, most systems analysed in near infrared spectroscopy are quite complex, quite
different from the classic samples analysed by common instruments with standards. From this point of view,
the aim of NIR analysis is somewhat like qualitative and quantitative characteristic analysis for samples
instead of for pure chemical compounds as classic analysis is. For NIR spectral analysis, most analytical
systems are a kind of generalised “grey” system, since they always need some other chemical or instrumental
analysis methods as a standard for calibration. Thus, variable selection and robust regression for NIR
chemometric modeling are of special importance.

Materials and Methods

Hereby we propose a new strategy to deal with this kind of analysis for NIR spectra. The strategy is named
as model population analysis (MPA). It works mainly in three successive steps: (1) obtain a sub-dataset by
Monte Carlo sampling; (2) establish a sub-model for each sub-dataset; (3) statistically analyse some
interesting outputs of all the sub-models from four different spaces in NIR spectral analysis, that is, variable
space, sample space, parameter space and/or model space. Based on such results, some new algorithms for
variable selection, robust diagnosis etc can be developed.

Results and Discussion

With the help of MPA, several case studies for variable selection and robust regression will be discussed in
some detail to show its outstanding performance for NIR spectral analysis. The results from NIR spectral
analysis for determination of fat and protein in liquid milk showed that the ARMSEP (average root of mean
square of errors of prediction) of the NIR model could be significantly improved, that is, ARMSEP=0.1936
before variable selection and ARMSEP=0.0931 after variable selection for fat and ARMSEP=0.1000 before
variable selection and ARMSEP=0.0550 after variable selection for protein, respectively.

Conclusion
Model population analysis may be a potential methodology for chemometric modeling of NIR spectral
analysis.
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