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1. Notes.

You can use 2 doublesided pages, 8.5 by 11, of notes on the final.

2. Review list of new material since the midterm.

a) Serial correlation, AR, GLS.

b) Point process definitions, simple, orderly, integration, intensities.

c) Kernel smoothing point processes.

d) Poisson processes.

e) Neyman-Scott, Thomas, and Matern inhibition processes.

Note that there was not much on the midterm about exponential families and GLMs. These topics will likely be on the final.

3. Example problems.

a) Suppose N is a Poisson process on the line segment S=[0,10] with intensity l(t) = exp(.2t) for t = 0 to 10. 

part (i). What is E∫S dN?

E∫S dN = EN(S) = ∫S l(t)dt = ∫S exp(.2t)dt 

= exp(.2t)/.2 from t = 0 to t = 10

= exp(2)/.2 – exp(0)/.2

= 5e2 – 5. 

  part (ii). What is P{N(S) = 0}?

Let  = EN(S) = 5e2 – 5.

Since N is Poisson,

P{N(S) = k} = exp(-) k/k!, for k=0,1,2,…. Here, k = 0.

P{N(S) = 0} = exp(-) 0/0! = exp(-)

= exp(-5e2 + 5).


part (iii). Which of the following looks most like a typical realization of N?
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b) Suppose that N always has points only at times t=1,2,3,7, and 8.

(i) Which of the following are true?

N is a Poisson process.

N is simple.

The overall intensity E(t) of N is finite for all t.


N(1.5, 2.5) = 1. It’s not Poisson.

Let t = 2.

limD->0 EN[2,2+D)/D = limD->0 1/D = ∞.

   (ii) Let S = [0,4]. 

What is ∫S dN?

   (iii) What is ∫S (t2+4) dN(t)?

12+4 + 22+4 + 32+4 = 26.

c) Suppose that N is a Neyman-Scott process on the plane, generated from a parent Poisson process with intensity 2.0, and where each parent has exactly 3 children distributed uniformly within a circle of radius 4. What is the overall intensity, El(x,y), of N?

Note that the radius is irrelevant for this question. The process is homogeneous and has 2 parent points per unit area on average, and each has 3 children.

d) Suppose that 

Yi = b0 + b1X1,i + b2X 2,i + i.

What is the standard error of the estimate of b2?

^ √(XTX)-1[3,3]
