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Abstract 
 
We propose Continuously Additive Models (CAM), an extension of additive regression models to the case 
of infinite-dimensional predictors, corresponding to smooth random trajectories, coupled with scalar 
responses. As the number of predictor times and thus the dimension of predictor vectors grows larger, 
properly scaled additive models for these high-dimensional vectors are shown to converge to a limit model, 
in which the additivity is conveyed through an integral. This defines a new type of functional regression 
model. In these Continuously Additive Models, the path integrals over paths defined by the graphs of the 
functional predictors with respect to a smooth additive surface relate the predictor functions to the 
responses. This is an extension of the situation for traditional additive models, where the values of the 
additive functions, evaluated at the predictor levels, determine the predicted response. We study prediction 
in this model, using tensor product basis expansions to estimate the smooth additive surface that 
characterizes the model. In a theoretical investigation, we show that the predictions obtained from fitting 
continuously additive estimators are asymptotically consistent. We also consider extensions to generalized 
responses. The proposed estimators are found to outperform existing functional regression approaches in 
simulations and in applications to human growth and yeast cell cycle data. This talk is based on joint work 
with Hans Mueller and Fang Yao. 
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