EXAM C QUESTIONS OF THE WEEK

S. Broverman, 2008

Week of March 3/08

A uniform kernel with bandwidth b is used to estimate f(z), the pdf of X, based on arandom
sample of size n from the distribution of X. The kernel density estimator is f, (z) .

A new sample value becomes available, and the kernel density estimator is reformul ated based
onn + 1 sample values. The new kernel density estimator is ?n+1($) :

Find the minimum possible value of f, ., (x) — f, () over al values of z.

The solution can be found below.



Week of March 3/08 - Solution

The empirical distribution for the sample of size n assigns a probability of % to each of the
original sample values, and #1 to each sample value in the random sample of size n—1.
The new estimator is f,,,(z) = -2 - f,(2) + =15 - K,y (2) -
Then
Foer@) = Tol@) = 25 Ful@) + 725 - ban (@) = To(@)

= i [k (@) = To(@)]

The maximum possible value of f,, () is & and the minimum possible value of k,, , (x) isO.
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The minimum value of the difference will occur if %, (z) =0 and f,(z) = 3
and the differenceis 15 - [~ 5] = — gy inthat case.



