
STAT 525 Homework #7

Kernel density estimation: Given a random sample X1, . . . , Xn, the empirical cdf is

F̂ (t) =
1
n

n∑
i=1

I{Xi ≤ t}.

The ecdf is a cadlag function, but with jumps of size 1/n at the sample points, it is non-differentiable.
A common way to estimate a (smooth) density function is kernel density estimation, which is a
mixture of n smooth density functions, each with weight 1/n and centered on one of the sample
points:
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.

Typically, K is chosen to be some standard density, and the scaling factor h is called the bandwidth.
Analogously, kernel smoothing may be applied to a Nelson-Aalen estimator.

1. In Example 3.6, the mating rates of two different races (ebony or oregon) of drosophila flies
are considered. In this example, the number of “at-risk pairings” between male and female
flies is given by f(t)m(t), the product of the number of females and the number of males who
have not mated just before time t. The form of the Nelson-Aalen estimator is given on page
83.

(a) After typing in the mating times in Table 3.1, produce a plot like the one in Figure 3.9
that displays Nelson-Aalen estimators for each race.

(b) Focusing on the ebony group, produce three different kernel smooths for the mating
intensity function on the same plot using three different bandwidths: One that is too
large and “oversmooths,” one that is too small and “undersmooths,” and one that appears
appropriate. For your kernel function K, use the standard normal density (in R, this is
the dnorm function).

(c) Using your “appropriate” bandwidth from part (b), produce a plot comparing the results
you get using a standard normal K to those you get using any two of the following three
alternatives (these are the same as those on p. 85):

• Uniform: K(x) = I{−1 < x < 1}/2
• Epanechnikov: K(x) = 3(1− x2)I{−1 < x < 1}/4
• Biweight: K(x) = 15(1− x2)2I{−1 < x < 1}/16

Generally, does it appear that the bandwidth or the choice of kernel function is more
influential in determining the characteristics of the estimated mating intensity function?


