STAC62 Test 1 2021

Ahy results established in the class or in the Exercises can be used as part of
solving these questions. o



1(i}. (bmarks) If02 = {1,2,3 4},1sthesetA {qﬁ {1} {2} {2,3,4},{1,3,4}, Q}
a o-algebra on £1? Justify your answer,




1(ii). (5 marks) If © = {1,2,3,4}, what is th
{{1,2,3},{2,3,4}}7 g is the o- algebra generated by C =
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1{iii). (5 marks) Suppose @ is the set of rational numbers Establish that Q is
a Borel-subset of R, : :
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|
v}. (10 ma k)P th tth e lines give nby{my) y=c}tand {(z,y):z=
for constants ¢ ndd e Borel subsets of]R?. '
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.2. Consider probability model (R?, B P) where P is the uniform ﬁrobability
measure on [1,4]. : o .
2(i) (5 marks) What is P{[0, 3])?




2(ii) (10 marks) Let By, = [24+1/n, 2. 5+2/n] for sachn € - N. Then hmn_.oo B, =

n

(2,2.5]. Prove that indeed limsup,, ,, B, = (2,2. 5]..
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2(-iii)' (5 marks) Calculate P (Bn) and show that this converges to P((2;2.5)).
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2(iv) (5 magks) Justify why P([a, b)) = P({a,)) for ala <b.
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3(i). (5 marks) Suppose 2 = {1,2,3,4} and X : @ — R is given by X(I)
X(2) =1,X(3) = —1,X{4) = 0. Determine X-H{-1, O} :
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3(i1). (5 ma,rks) For {2 in (i ) let A= {¢, {1,2}, {3,4},Q}. Prove that Alsa o
algebra on Q and establish whether or not X is-a random variable with respect :

to A.
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A{B(iii). (10 marks) Suppose Pis the “uniform prdt')abiiify‘ messure oﬁ-Q.in @ '

~ “with .4 =2%. Deternizie Pry, o




- 3(iv). (5 marks) Is Py in (111) a discrete or absolutely contmuous probab:hty
measure? J ustlfy your conchision.
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4. Suppose (R2 82 , ) is a probability model where P is a probability measure
with P([0,1]?) = . :
4(1). (5 marks) Suppose that P has cdf F given by

O if z<0ory<0, °
_ oy if O<z<landO<y<l,
Flz,y) = z i O<e<landy>1,
y* if z>landl<y<l,
1 if z>1andy > 1

Determine P([—1,1/2] x (1/4, 3/4)).
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4(ii). (5 marks) Consider the events 4 = {m y)rx e {-1,1/2]} ar'nd.C =
{(=,y) : ¥ € [1/4,3/4]}. Determine whether or not A nd C are statistically

independent,
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4(iii). (5 ma.rks) Determine whether or not P is a continuous probablhty mea-
sure and justify this. If P is absolutely continuous determme the probability
den51ty function for P.

@ ( f C%’ 3%\%5 = %\g; (P (




4(iv). (10 marks) Consider the events 4 = {(z,y) : z € [~1, 1/2]} and C =
{{z,y) : 2+ v > 1/2} and compute P(A|C). Are A and C are statistically
independent?
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