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Abstract: In this talk, we will discuss some recent progresses on the approximation 

and learning theory of ReLU neural networks. We divide the approximation theory 

of neural networks into two parts according to the methods. In the first method, we 

approximate smooth functions by piecewise polynomials and then construct neural 

networks to approximate these piecewise polynomials. Using constructive 

approximation, one can derive optimal approximation rates in terms of the width 

and depth. In the second method, we consider the function space of shallow neural 

networks, which is called Barron space, and use random approximation method to 

derive approximation bounds in this space. By studying the relation between the 

Barron space and the smooth function spaces, we can characterize the 

approximation error of shallow neural networks by the width and certain norm of 

the weights. As an application, we will discuss how these approximation results can 

be used in nonparametric regression problems. In particular, we will show that least 

squares estimations based on deep or shallow neural networks can achieve minimax 

optimal rates of convergence for learning smooth function classes in various 

settings.
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