
[image: image1.png]4.25. On a particular examination paper, a pupil whose mean score is p
will actually score X, where X has a U(p — 10, u + 10) distribution.
Over the pupils taking the test,  is assumed to have a U(10, 90)
distribution. Find the density of the test score of a randomly chosen
pupil.
Given that Fred has scored z, what is the distribution of his under-
lying mean score?




partial solution:


[image: image2.png]4.25. p has density 1/80 on 10 < p < 90. Also f(x|u) =1/20 on p—10 < z < p + 10.
Hence f(z, ) = 1/1600 on 10 < 4 < 90, p — 10 < = < p + 10. We seek fx (z) =
104z

T f@md For 0 <z <20, fx() = | du/1600 = z/1600; for 20 < z < 80,
oo io

2410 %
then fx(z) = [ du/1600 = 1/80; for 80 < = < 100, fx(z) = [ du/1600 =
2-10 2210

(100 — 2)/1600. And f(ulz) = f(z, )/ fx(x). So for 0 < & < 20, f(ulz) = 1/z
on 10 < g < 10+ 2. For 20 < z < 80, f(ul|zr) =1/20 on £ — 10 < p < z+10. For
80 <z <100, f(ulz) =1/(100 —z)on z — 10 < u < 90.





[image: image3.png]4.27. Suppose {X; : i = 1,2,...,n} are independent, with X; having
the Exponential distribution E(X;). Let W = min{Xy,...,Xn} be
the smallest of these quantities. Show that W has an Exponential
distribution, with parameter Ay + -+ + An.

(One way to interpret the answer is to think of the different X;
as representing the times to wait for buses running on n different
routes; the customer will board the first to arrive. The different A;

are the rates of arrival of the buses, so their sum is the overall rate
at which some bus will arrive.)




partial solution:

[image: image4.png]427. P(W > w) = P(Xi > w,...,Xn > w) = P(X1 > w)
dence, so that P(W > w) = exp(—Anw) - exp(—Anw,
Wis EQq +-++ + An).

(Xn > w) by indepen-
exp(—w 3 ;). Hence





