7. Let Z be a Markov random field on a lattice L and with respect to the relation i ~ j. Assume that the
random variables {Z;,7 € L} are binary, i.e. S = {0,1}, and that Z; have the same expectation. We want to
test the null hypothesis of independence of {Z;,i € L}, taking into account the neighbourhood relation ¢ ~ j.
Under the assumptions above, the null hypothesis in fact states that {Z;,i € L} are i.i.d. random variables.

a) Propose an appropriate test statistics T

b) discuss how to perform the test if we can simulate from the model under the null hypothesis;

)
)

c¢) discuss how to perform the test if we cannot simulate from the model under the null hypothesis;
)

d) if the point ¢ € L has many neighbours and the point 7 € L has few neighbours, the impact of Z; on
the value of T' can perhaps be much higher than the impact of Z; — propose a way how to compensate

for that.
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