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Poisson-Voronoi approximation

X Poisson point process in IRY with intensity

vx(z) Voronoi cells, z € X:
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X Poisson point process in IRY with intensity

vx(z) Voronoi cells, z € X:

vx(z) ={t € R |||t — z|| = min ||t - yl[}

Poisson-Voronoi approximation of a set K:

PV, = U vx(2).
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Poisson-Voronoi approximation

EV(PVy) = V(K)
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Poisson-Voronoi approximation: mean values

EV(x € vx(K)) =
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Poisson-Voronoi approximation: covariogram
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Poisson-Voronoi approximation: covariogram

EV(PV\AK) = 2/\/e"\“d”t”d V(K 4+ t) N K€) dt
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Poisson-Voronoi approximation: covariogram

EV(PVAAK) = 2) / el (g, (0) — gr(t)) dt
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Poisson-Voronoi approximation: covariogram

EV(PVAAK) = 2) / el (g, (0) — gr(t)) dt

IRd

K e K¢

EV(PV\AK) = cgA aS(K) (14 O(A 7))




Poisson-Voronoi approximation: mean values

K e K9

EV(PV) = V(K)
EV(PLAK) = cad 4S(K) (1+ 0(A %))
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...... higher moments, ... ?



Wiener-Ito chaos expansion
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Wiener-Ito chaos expansion

f = f(X), X Poisson point process in IRY with intensity A

o f(X)—IEf(X)=>"",I(f,) ...Wiener-lto chaos expansion

o IE(/,(f,)) =0
o E(L(f)[(£)) =0 for n+#
o EF(X)2 = (EF(X))? + S5 nlEL(f,)?

— variance estimates, CLT, deviation inequalities, ... ?



Wiener-Ito chaos expansion

The kernel f,:
o D f(X)=Ff(XU{y})—f(X) ... difference operator D,

h = h(n) = EDy, f(X)



Wiener-Ito chaos expansion

The kernel f,:
o D f(X)=Ff(XU{y})—f(X) ... difference operator D,
h = h(n) = EDy, f(X)
° D

f(X)=D,,Dr!  f(X)

T YTy, Yn—1

fo = folyas - yn) = D5, F(X)



Wiener-Ito chaos expansion

The (multiple) Wiener-Ito integral of f,(y1, ..., ya):

h(f)( Z filh) —E Z fi(y1)
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Wiener-Ito chaos expansion

The (multiple) Wiener-Ito integral of f,(y1, ..., ya):

h(f)( Z filh) —E Z fi(y1)

yieX nexX
/n(ﬁ1) (X) - //llln—l(fn(yly cee ;)’n))”

isometry:

E[l(f,) (X)]” = ||f|]



Variance inequalities
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Variance inequalities

VF(X) =) nlEl(f,)?



Variance inequalities
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Variance inequalities

o)
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Poincaré inequality

Vi) <A [ E(D,F00) dy

Nualart and Vives, Heveling and Reitzner, Last and Penrose, ...
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Variance inequalities
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VAX) =Y nlEL(£)? =Y nll|f]?
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jackknife inequality

VE(X) SEY (F(X) = F(X\{x}))?
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Variance inequalities

o0

= ST ELE? = 3 allf?
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jackknife inequality

X) SEY (F(X) = F(X\{x}))?

xeX

Nualart and Vives, Heveling and Reitzner, Last and Penrose, ...

exchangeinequa“ty

X) 2 EY (F(X) = FOADF(Y) — (Y U{x})

xeX




Poisson-Voronoi approximation: variance

K e K¢
c ATES(K) < VV(PVY) < EgA 1

v

c ATS(K) < VV(PVAAK) < cyd 9 5(K)

Heveling, Reitzner and Schulte

...work in progress



