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Histogram for Density Estimation

V is fixed

Converges to true density in the limit N ! 1 and shrinking V appropriately
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p(x) ⇡ K

NV
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Density of r.v. x 2 R:

p(x=a) = lim

�!0

P

�
x2[a, a+�]

�

�
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p(x) ⇡ K

NV
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K is fixed

Converges to true density in the limit N ! 1 provided that K is increased appropriately
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Kernel Density Estimate
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Kernel Density Estimate

4 points inside ball
4 copies of kernel overlap

p(x) ⇡ K

NV
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Kernel Density Estimate
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Kernel Density Estimate
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Kernel Density Estimation

Kernel

1
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Sum of Kernels at different shifts:

1
5
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In this context “Kernel” = “density”:

K : X 7! R
K(x) � 0R
K(x)dx = 1

Shifted and scaled: Kh(x, y) = K((x� y)/h)

Scale parameter h, e.g. standard deviation

<latexit sha1_base64="hGhCKyhVqWCQzucQP/BJM/sAmdY="></latexit>

1
2
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x
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p(y) =
PN

i=1
1
NKh(y � xi)
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Kernel Density Estimation
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Histogram and Kernel Density Estimation in 2D


