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Abstract 

Motivated by the Minkowski problem and its variants, an important question in fully 

nonlinear geometric PDE is to obtain a priori curvature estimates for hypersurfaces 

with prescribed curvature. A common approach is the Bernstein technique, where we 

apply the maximum principle to a suitable auxiliary function. This naturally leads to 

some difficult third-order terms, which cannot always be controlled by the usual 

concavity of the curvature operator. 

In this talk, we will discuss refined concavity inequalities for elementary symmetric 

functions and related Hessian-type operators. We will explain the main ideas behind 

these inequalities, why stronger concavity inequalities naturally appear in Bernstein-

type arguments, and how they can be used to obtain second-order estimates for fully 

nonlinear equations. We will then discuss some recent developments, including results 

from our recent work, and briefly mention their applications to second-order and 

curvature estimates for Hessian-type equations. Finally, we will mention some open 

questions about concavity inequalities for Hessian and curvature equations. 
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