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Abstract: Prediction from high-dimensional spectral data can be a challenging sta-
tistical problem. Typically, the number of observations n is less than the number
of variables p. In such settings, standard regression models fail. Dimension reduc-
tion techniques provide feasible alternatives, such as principal component regression
(PCR) and partial least squares regression (PLSR), which link latent variables to the
response. However, PCR does not necessarily find latent variables related to the
response, while PLSR does not offer uncertainty quantification.

Here we propose reordered probabilistic PCR (rPPCR). This method extends prob-
abilistic PCR (PPCR), which embeds PCR in a Gaussian latent variable framework.
Moving to a probabilistic model allows for principled statistical inference and un-
certainty quantification. Additionally, we seek to improve the prediction performance
of PPCR by considering the correlation of its latent variables with the response of
interest.

The rPPCR method is motivated and illustrated by predicting certain traits of in-



terest, firstly, from near-infrared spectra with p = 236 wavelengths from 116 grain
samples and, secondly, from mid-infrared spectra with p = 532 wavelengths from
366 milk samples. Comparison of the rPPCR performance to that of PCR and PLSR
demonstrates the utility of the proposed method.
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