Density Estimation

Goal: We are interested in estimation of a density function f using observations of random
variables Y1, ...,Y, sampled independently from f.
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Parametric Solution:
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We will focus on nonparametric approaches to density estimation.
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1 Histograms 3

One familiar density estimator is a histogram. Histograms are produced automatically by
most software packages and are used so routinely to visualize densities that we rarely talk
about their underlying complexity.
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1.1 Motivation

Recall the definition of a density function
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where F(z) is the cdf of the random variable Y.

Now, let Y1, ...,Y, be a random sample of size n from the density f.
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A natural finite-sample analog of f(y) is to divide the support of Y into a set of K equi-
sized bins with small width h and replace F(z) with the empirical cdf.
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1.2 Bin Width
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