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Week of March 3/08

A uniform kernel with bandwidth  is used to estimate , the pdf of , based on a random, 0ÐBÑ \

sample of size  from the distribution of . The kernel density estimator is  .8 \ 0 ÐBÑs
8

A new sample value becomes available, and the kernel density estimator is reformulated based
on  sample values. The new kernel density estimator is   .8  " 0 ÐBÑs

8"

Find the minimum possible value of    over all values of .0 ÐBÑ  0 ÐBÑ Bs s
8" 8

The solution can be found below.



Week of March 3/08 - Solution

The empirical distribution for the sample of size  assigns a probability of  to each of the8 "
8

original sample values, and  to each sample value in the random sample of size  ."
8" 8"

The new estimator is    .0 ÐBÑ œ † 0 ÐBÑ  † 5 ÐBÑs s
8" 8

8 "
8" 8" B8"

Then
0 ÐBÑ  0 ÐBÑ œ † 0 ÐBÑ  † 5 ÐBÑ  0 ÐBÑs s s s
8" 8 8 8
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œ † Ò5 ÐBÑ  0 ÐBÑÓs"
8" B 88"

 .
The maximum possible value of  is  and the minimum possible value of  is 0.0 ÐBÑ 5 ÐBÑs

8
"
#, B8"

The minimum value of the difference will occur if     and   ,5 ÐBÑ œ ! 0 ÐBÑ œs
B 8

"
#,8"

and the difference is     in that case." " "
8" #, #,Ð8"Ñ† Ò  Ó œ 


