STAC62 Test 2 2021

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



1(i)' (10 ma'rks) Q= {11 2,3, 4}1‘-'4 = {d)a {1}: {2}= {11 2}7 {3: 4}: {23 3, 4}: {1: 394}v ﬂ},
with P(A) = #(A)/4 and X : Q@ — R* is given by

X(1) =0,X(2) = -1, X(3) =1, X(4) =

Justify that X is a random variable. Is X a discrete or absolutely continuous
random variable? Determine the distribution function of X.
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1(it). (5 marks) For X in (i) determine its probability function or density
function, whichever is appropriate.
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1(iii). (10 marks) Justify that X in (i) iz a simple function. Write X in canonical
form and determine E(X).
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2. Consider probability model (R, B*, Px) where Py is absolutely continuous
with density '

fxle) = 322 o<z <l,
X\ = 0 otherwise,

2(i) (5 marks) Prove that fx is a density function.
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2(ii) (5 marks) Determine the distribution function Fi for X.

- e y
PN @&’ £ e U ‘
< ) B o
1 § 7&"?/ ‘
P~ B e
I 5 \':a &) b Bhode |
&
)

ﬁﬁﬂm @ } Mpg;d’m
BN s
;% agrel



2(iii) (5 marks) Sﬁppose that ¥ = X 2. Determine the density function for the
distribution of ¥,
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2(iv) {5 marks) Suppose that ¥ = 200,1/0(X )+3I (1/2,2/3y(X). Determine E(Y).
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2(v) (5 marks) Suppose that ¥ = Fi (X). Determine the distribution of ¥,
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3(i). (5 marks) Suppose there are two random variables X and X> and we are

Xle(O,l),(§; ) wNz(( 0 )( L ))

Does this define a stochastic process {{¢, X;) : ¢ € {1,2}}7 Justify your answer.
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3(ii). (5 marks) Suppose that

x=(x)~((1) (4 7))

. Determine the conditional distribution of Xo given that X; = 2.
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3(iit). (15 marks) For X in (ii) and Y = a+BX with

()5 ()

determine the distribution of Y. Determine the marginal distributions of Y1
~and Yy and justify whether or not ¥7 and Y3 are statistically independent.
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- A1), (5. marks) Suppose that
' X3 . .
X=| X, |~ multinomial(5,1/2,1/3,1/6).
Xa '

_ Determine the distribution of ¥ = X3 + X and justify your answer.
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4(ii). (5 marks) Suppose X and Y are random variables with respect to the
probability model (2, A, P). Prove that W = max({X,Y) is a random variable
(hint: consider the inverse images of Borel sets of the form {—o0,w]).
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4{iii). (10 marks) Suppose that X and Y in (ii} are statlstlcally independent
with common cdf F. Determine the cdf of W.
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4(iv). (5 marke} Suppose that X is a random variable and X,, = X/n. Establish
that X, is a random variable for each » and that X, converges to 0 with
probability 1.
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4(v). (5 marks) Supposé that X is a random variable and X, = XI(_, ,)(X).
Establish that X, is a random variable for each n and that X, converges to X
with probability 1.
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