1.    show that, as in the binomial distribution, the successive probabilities in a Poisson

        distribution increase to a maximum, then decrease towards  zero. Under what 

         circumstance is there a unique maximum probability?

1.   Partial solutions. Please solve it in detail:

[image: image1.png]Prar/pk = St =iir = 27, s0 the (px) increase so long as k+1 < A and

then decrease to zero. There is a unique maximum if A is NOT an integer.






[image: image2.png]3.6. Let P, and P, be two discrete distributions over the same set of
outcomes. Define d(Py,P;) = supy|Pi(A) — Py(A)| as the dis-
tance between them, i.e. the largest difference between the proba-
bilities that P, and P, attach to any event. Show that d(P;,P;) =

Znealp1(n) — p2(n)l/2.

Find the distance between the Bin(3,1/3) distribution, and the
Poiss(1).




3.6  Partial solutions. Please solve it in detail:

[image: image3.png]Write B = {n: p1(n) > p2(n)}, C = {n: p1(n) < pa(n)}. Then |P(A)—P3(A)| =
|z — yl, where z = Pi(ANB) — P2(ANB) and y = P:(ANC) — P(ANC)
are both positive. So |P1(A) — P;(A)| is maximised by taking A = B or A =
C, and d(Py, P;) = Pi(B) = Py(B) = Py(C) = P(C) = T, [p1(n) = p2(n)]/2-
For the Bin(3,1/3), the respective chances are 8/27, 12/27, 6/27 and 1/27; for
the Poisson, the first few are 0.3679, 0.3679, 0.1839, 0.0613, with P(X > 4) =
0.01899. Use the sum formula to see that the distance is 0.1148.




3.7 Find the pgfs of the G1(p), U[1,K] and Nbo (r,p) distributions.

3.7  Partial solutions. Please solve it in detail:

[image: image4.png]3.7. The pgfof a G1(p) is 5, pa*~12* = pz 3 (g2)*~! = pz/(1 — q2) if || < 1/q.
k=1 k=1
=
The pgf of a U(1,K) is 3 27 /K = &.(1+z+ - +257).
[

-
The pgf of the NBo is Ea (*HYp et = /(1 - q2))" if |2l < 1/q.




_1173149485

_1173245058

_1173149398

