STACE2 Test 2 2023

Axny results established in the class or in the Exercises can be used as part of
golving these questions. '




1(a). (10 marks) Suppose that (Q, A, P). where Q = R!, 4 = B! and P is the
uniform probability measure on [0,1]. If X : © — R! is given by X(w) = w?,
then prove that X is a random variable, -
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1(b). (10 .mark_s) For X in (a) determine its distribution and density functions.
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1(c). (10 marks) Suppose that a sample of n independent values is generated
from (Q, A, P) given in 1(a) and the values ¥; = the number of values in ((i —
1)/4,i/4) are recorded for i = 1,2, 3,4. Determine the probability distribution

of V = (Yl Y, Y3, Ya).
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(d) (10 marks) For Y in 1(c), determine the cond1t10na1 distribution of V' | Z =
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2(a). (10 ma:rks) Suppose that -

. X : 1 -
(1) - (2 4

Determine the p.l.'obabi.lity distribution of |
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2(b). (10 marks) Are ¥; and Y2 in 2(a) statistically independent? 'Justify your

answer. ) I | . .
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2(c). (10 marks) Determine £%/2 for % specified in 2(a).
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~ 2(d). (10 marks) For X as spec 1fL d in 2 (a) de termine the conditional distribu-
tion fX1 give nZ X1 + X =

g o (00 (D)
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3(a). (10 marks) Suppose that T = {a,b,c} and we define

M
((5).(32))
Dm((8)22).
()4

Does this define a stochastic process {(¢,X;) : ¢ € T'}? Justify your conclusion.
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3(b). (10 marks) Suppose that (Q, 4, P) = ({~1,0,1},2%, P) where P is the
uniform probability measure. Then for T’ = {1,2} define :

0 if w=-1 i w=-1
o Xiw)y=401f w=0 andXyw)=<¢ 0 if w=0".
: 2 i w=1 0 if w=1

- Determine the marginal and joint marginal d1st:r1but10ns of (Xi, Xz) and plot
the sampIe function When w=0.
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