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Abstract
This paper documents a set of uniform consistency results with rates for nonparamet-
ric density and regression estimators smoothed by the gamma kernel having support 
on the nonnegative real line. It is known that this kernel can well calibrate the shapes 
of ‘cost’ distributions that are characterized by a sharp peak in the vicinity of the ori-
gin and a long right tail. In this paper, weak and strong uniform consistency and corre-
sponding convergence rates of gamma kernel estimators are explored in a multivariate 
framework. Our analysis is built on compact sets expanding to the nonnegative orthant 
and general sequences of smoothing parameters. The results are useful for asymptotic 
analysis of two-step semiparametric estimation using a first-step kernel estimate as a 
plug-in.
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1 Introduction

Researchers and policy-makers are often interested in the distributions of non-
negative economic and financial variables including incomes, wages, consump-
tion expenditures, short-term interest rates, and actuarial losses. These variables 
are also examples of cost variables. Distributions of costs have two features in 
common. One is the existence of a natural boundary at the origin due to their 
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