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Both principal component regression (PCR) and partial least squares regression (PLSR) have been
commonly used to predict neurochemical concentrations from measurements of fast-scan cyclic
voltammetry (FSCV). However, a comparison of the accuracy of the above methods for FSCV
analysis is yet to be demonstrated. In this work, we compare the concentration estimation performance
of PCR and PLSR in an analysis of FSCV data. Using conventional FSCV, we recorded in vitro
background-subtracted cyclic voltammograms from five neurochemicals i.e., dopamine, ascorbic acid,
3,4-dihydroxyphenylacetic acid, and serotonin, and pH change, with five concentrations of each
substance and five pH values. The results showed that the absolute error (AE) and mean absolute
percentage error (MAPE) were significantly smaller on average when the concentration of a single
substance was predicted using PLSR compared with the use of PCR. As a further evaluation of PCR
and PLSR, we compared the predictions of the concentrations of mixtures using PCR and PLSR. The
AE and MAPE in the predictions obtained using PLSR were significantly smaller than those obtained
using PCR. Across the single substance and the four types of mixtures, compared with PCR, PLSR
showed not only higher accuracy in the prediction of concentrations but also higher selectivity.
Therefore, PLSR should be preferred over PCR as a more reliable tool to analyze FSCV data.
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