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1/(38+10+10-2) = 39/56 = 69.6%
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 Bias
> When we allow h — 0, the bias is shrinking at a rate o(h2).
> The bias of KDE is caused by the curvature (sccond
derivative) of the density function! Namely, the bias will be
very large at a point where the density function curves a lot
(e.8..a very peaked bump).
> This makes sense because for such a structure, KDE tends to
smooth it too much, making the density function smoother
(less curved) than it used to be.
© Variance
> The variance shrinks at rate O () when 7. = o and h = 0.

> At point where the density value is large, the variance s also
large!

Q Kernel Density Estimator
® MSE
MSE(ji, (1)) = bins’

Asymptotic Mean Square Error
(AMSE)

)+ Vi (ao)
e )
—ounso(3)

‘The bandwidth h minimizing the AMSE is:

it
) ) eyt
tnte = (3 ) -
And this choice of smoothing bandwidth leads to a MSE at rate:
MSEou(ji(x0) = O(n" 1)
® Discussion

> The optimal MSE of the KDE is at rate O(n"), which is faster
:
than the optimal MSE of the histogram 0(n"3). However, both
are slower than the MSE of a MLE (0(n™1)).
> This reduction of error rate is the price we have to pay for a
‘more flexible model.
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