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Abstract
The purpose of this paper is to investigate the multivariate frequency polygon as a 
density estimator for stationary random fields indexed by multidimensional lattice 
points space. Optimal cell widths that asymptotically minimize integrated mean 
square error (IMSE) are derived. Under weak conditions, the IMSE of frequency 
polygons achieves the same rate of convergence to zero as that of kernel estimators. 
The frequency polygon can also attain the optimal uniform rate of convergence 
and the almost sure convergence under general conditions. Finally, a result of L1 
convergence is given. Frequency polygons thus appear to be very good density 
estimators with respect to the criteria of IMSE, of uniform convergence, of almost 
sure convergence and of L1 convergence. We apply our results to simulated data and 
real data.
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1  Introduction

Our goal in this paper is to study the multivariate frequency polygon as a density 
estimator for multivariate random variables which show spatial interaction. We 
sense a practical need for nonparametric spatial estimation for situations in which 
parametric families cannot be adopted with confidence. There are several ways for 
defining a linear interpolant of a multivariate histogram with hyper-rectangular cells, 
where x ∈ ℝ

d . To define a frequency polygon in the multivariate case, we choose 
the so-called linear blend frequency polygon (LBFP), initially introduced by Terell 
(1983) and Hjort (1986). We’ll define precisely the LBFP in Section 2. In general 
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