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A central problem in machine learning is the following. Given data $(x_i,y_i)$ sampled
randomly from an unknown probability distribution, find a model $P$ that fits the data well.
The generalization error is defined as the expected value of $(y-P(x))*2$ with respect to the
unknown probability distribution. We point out that this paradigm is not appropriate for deep
learning. We then propose an alternative look at the problem, posing it as a pure function
approximation problem. We will review briefly some basic approximation theory concepts in
the case of shallow networks in our new paradigm, in particular, an explanation of how the
training error can be driven to zero while the test error can be kept in control. We will then
point out the extensions for deep networks, and if time permits, a connection with the problem

of super-resolution.
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