3.2 A majority verdict of 10-2 or better may be permitted in a jury trial. Assuming each 

        juror has probability 0.9 of reaching a Guilty verdict, and decides independently, 

       what is the probability the jury decides to convict? 

Partial solution:


[image: image1.png]T o comvietion who Yot to convict has a Bin(12,0.9) distribution. The probability
of conviction is P(10)+P(11)+P(12). P(lg; =66(0.9)°(0.1)° = 0.2301, P(11
9)

12(0.9)™(0.1) = 0.3766 and P(12) = = 0.2824, making a total of 0.8891.
g8 moogn e SRLIOEED 24, 1





3.14    For both the Gamma and Beta distribution, find the value of x that maximises the

         density function. When is there just one local maximum?

Partial solution:


[image: image2.png]3.14. When f(z) is Gamma, its derivative is Ke™""z*7*(a — 1 — Az). If a < 1, this
is always negative, f is decreasing, and has its maximum at z = 0. (Ifa < 1, f
asymptotes to +00 as z —+ 0.) If a > 1, the maximum is when z = (a —1)/A.
When f(z) is Beta, differentiate. For a < 1, then f — 0o as z — 0, and when
B <1, the same occurs as z = 1. If @ = B = 1, f is constant over (0,1). Ha =1
and 8 > 1, sole maximum at = 0; if a > 1 and 8 = 1, sole maximum at = 1.
When both & > 1 and 8 > 1, sole maximum is at (o — 1)/(a + f — 2).





3.8 The Logarithmic distribution has been used in ecology to model how often any particular species appears in a habitat. Its pgf is of the form cln(1 – qz), where c is a constant and 0 < q < 1. Find c in terms of the parameter q, and write down the expression fo pk, the chance a species is located k times.

Partial solution:

[image: image3.png]3.8. Wme g(z) = cln(l —gz). For g(1) =1, we need c = 1/ ln(l — q). The coefficient,
of z* in the expansion of g(z) is —cg* /k, hence px = —q"* /(kIn(p)) when k > 1.





  3.12   Eleven horses enter a race. Mr C takes exactly 60 second to complete the course.  Each of the other ten horses, independently, takes more than 60 seconds  with probability p, or less than 60 seconds with probability 1 – p. Give a model for  Mr C’s position in the race. Find the chances that he wins, and he is placed

      (i.e. in the first three).

            Find the value of p that makes all eleven horses equally likely to win.  For this 

            value of p, find the chance Mr C is placed. Is it a surprise that your last answer is

             not 3/11?

Partial solution:


[image: image4.png]. Mx (8 posttion 1g Bin(10,p) 91, F(Win) = and P(Place) = p'® + 10p”q +
45p%¢®. All have the same winning chance when p‘° = 1/11, leading to p ~ 0.7868.
Then P(Place) adds up to 0.6377. The winning chances are all equal, but the
distribution of Mr.C’s position differs from that of the other ten horses; no real
surprise the answer is not 3/11.
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