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EXAM IN COURSE TMA4250 SPATIAL STATISTICSMonday 22 May 20069.00-13.00Permitted aids: Cal
ulator HP30SStatistiske tabeller og formler, Tapir forlag.Self made peep-sheet - A4 formatThe results will be announ
ed in week 24Problem 1 CONTINUOUS FIELDConsider a stationary Gaussian random �eld (RF) {R(x);x ∈ R1} in 1D, withmodel parameters: E{R(x)} = 0Cov{R(x′), R(x′′)} =

{

1 for x′ = x′′

0 otherwisea) Assume that the following observations are made : R(−1) = r−1 and
R(1) = r1. Consider R(0) and develop the kriging predi
tor and thekriging varian
e.For a given d ≥ 0, de�ne the related RF:

{

Sd(x) =

∫ x+d/2

x−d/2
R(y)dy;x ∈ R1

}

b) Explain why {Sd(x);x ∈ R1} is a Gaussian RF. Develop the expressionfor the asso
iated model parameters.
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) Assume that the following observations are made : S1(0) = s10 and
S3(0) = s30. Consider S2(0) and develop the kriging (a
tually 
o-kriging)predi
tor and kriging varian
e.Problem 2 EVENT FIELDConsider a homogeneous Poisson point random �eld (RF) with intensity λ on

R2. Let x0 ∈ R2 be an arbitrary lo
ation in R2, and de�ne R(i) to be thedistan
e to the i'th 
losest point in the RF from x0.a) Spe
ify the de�nition of a Poisson point RF on R2.If the Poisson point RF is 
onstrained to be in a �nite domain D ⊂ R2an alternative de�nition is available. Spe
ify this alternative de�nition.b) Show that
f(r(1), . . . , r(k)) =

{

[2λπ]k
∏k

i=1 r(i) exp{−λπr2
(k)}; 0 < r(1) < · · · < r(k)

0 otherwise (1)is the 
orre
t joint pdf for [R(1), . . . , R(k)].
) Assume that only the 
losest and the third 
losest points are lo
ated, ieonly r(1) and r(3) are known.Develop a maximum likelihood estimator for λ based on r(1) and r(3) .
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s Page 3 of 3Problem 3 MOSAIC FIELDConsider a Markov random �eld (RF) L : {Lx;x ∈ LD} where LD is a regulargrid over the domain D ⊂ R2 and Lx ∈ Ω = {l1, . . . , lk}. This RF may bespe
i�ed by the 
onditional probabilities:Prob{Ls = ls|Lt = lt; t ∈ ∂s}; ls ∈ Ω ; ∀s ∈ LDwhere ∂ : {∂s; s ∈ LD} is a neighbourhood system.The neighbourhood system is de�ned by ea
h pixel (su�
iently far from theborders) having twelve neighbours as shown in the �gure:

a) Spe
ify the Gibbs RF model whi
h is asso
iated with the Markov RFmodel.Spe
ify in parti
ular the geometry of the largest 
liques asso
iated withthe neighbourhoods presented above.


