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Abstract

With the development of technology, data information is gradually presenting more and more di-
versified characteristics, traditional data analysis can no longer meet people’s needs, so more and
more scholars are beginning to focus on functional data analysis. At present, functional data anal-
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ysis has applications in a wide range of fields such as medicine, meteorology, environmental
science and economics. In this paper, a generalized partially functional linear model with interac-
tion terms is proposed for the case where the predictor variables are a mixture of functional and
scalar variables, and the interaction between the functional predictor variables is considered. The
functional predictor variables are reduced in dimensionality using principal component analysis,
and then the weighted least squares method is applied to iteratively solve for the unknown para-
meters. The results of the study show that, except for certain periods, precipitation and tempera-
ture contribute to the increase in grain yield to a certain extent, and that the total area sown, total
power of agricultural machinery and fertiliser use also contribute to the increase in grain yield.
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Figure 1. Precipitation and temperatures in selected cities
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Table 1. Estimates of regression coefficients and their significance levels
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Figure 2. B(t) and its 95% confidence interval band
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Figure 3. Visualisation of /(t,,t,) in three dimensions
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