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   Earlier [1], using the inverse least squares (ILS) and the classical least squares (CLS)

explicitly regularized estimators of multivariate calibration [2], we discovered that the

mean relative squared error (MRSE) of prediction of the mixture content at the point of

the regularization parameter optimal value depends on the component concentrations and

has a minimum. This minimum allows evaluating the potentially achievable accuracy and

precision of multivariate calibration prior to performing the analytical procedure if the

pure-component spectra are known and the concentrations of the mixture being analysed

are claimed (e.g., in the case of pharmaceutical formulation).

Data processing

   According to the proposed method, matrix S of the pure-component spectra is built and

the concentration vector is calculated using the ILS estimator:
                                    ĉ = (SWc + [image: image2.png]


T(SW WST+ 2 I)-1 SW ,

where W is the diagonal weight matrix normalized to trace 1, c is the vector of the claimed

mixture concentrations , [image: image4.png]


 is the vector  of  the random errors of the mixture spectrum, 
is the concentration covariance matrix of the calibration set, is a regularization

parameter, I is an identity matrix. The variance and the squared bias are computed using a

large set of simulated spectra with different noise [image: image6.png]


 (the noise variance being the same). In

case of need, noise can be added to the calibration matrix SW. For a given vector c, matrix

and noise variance, the computer program searches for the optimal matrix W which

gives the minimal MRSE value at the optimal regularization parameter point. General

solution exists only for  In this case, the results are identical for the ILS and the CLS

estimators.

Results and Conclusion

   The described above method was applied to the evaluation of the maximum accuracy and

precision of the analysis of Excedrin tablets by means of UV-VIS spectroscopy. The

comparison of the obtained results with those of experimental studies [3] demonstrated

great potentiality of Tikhonov regularization-based multivariate calibration methods for

improving the accuracy and the precision of analysis.
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