
 















DensityEstimation
Setup Observe data Xi Xu F and the density

is f F
Goal Estimate f using as few assumptions as possible

Still a smoothing problem

estimateth ftp.t.ge mammoth

If
oversmoothed

One possible measure of the error is the L2 error

Loss L FA fix dx
I f flt

Lyft
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Ff inner product of f with f
fix fix dx
IN dFix
E Ffl

Goal is to estimate J



As before denote by Io the estimator obtained by
leaving out Xi

Def Cu estimate of the risk

I 115112 I It Xi

Histograms

Assume we are estimating f on Co I at h tm

then we have bins B o h BeCh2h Bj cj ish jh
Denote by Y Xi's in bin j

p Yin t presstatitity of ending up in bin j

Pj f f x dx t true probability of landing in

bin j
P X EB

Histogram estimator I x Em Iggy
B

a he a surprisingfactor

Why not just is
xgyjyYy

FN EMI I I 1fix dx I fix h fix

Thy E FX PI for XEB

Var Fx Pitt



and the risk can be computed as

Thy Assume that f is absolutely continuous and

f fi La then

RIFF f fx dy In Och OH

and for fixed n the minimum occur at

hit t Ea n I and

then RIF f a cut
Remember Since f is not known minimize I listened

since it can actually be computed

KernelDensityEstinat
If you had only one data point Xp what would

you do

K tf
Idf Place a local larml at each data point and sum

HAIL
How wide should the kernel be

Def kernel density estimator
FA II 412 ye
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Thy If f in continues at x and h o uh a

then fly I fix

fig IP I fix fall e O

Thy Let Rex E Fx fix h the risk

at x Then

Rix t th f x t flyflax dx off 046


