PROBABILITY AND STATISTICS 550.310 SPRING 2009
FINAL EXAM

Namezgfo N ﬂggc))”” t‘(‘P( Section:

No document. No calculator. The exam is worth 110 points.

1. MULTIPLE CHOICES {30 POINTS)

Clearly circle the letter of the most correct answer to each question.

(1) If A and B are independent then
(a) P{AUB)= P(A)P(B)
{b) P{AU B)= P(A)+ P(B)
¥ (¢) P{AU B) = P(A}+ P(B) — P{A)P(B)
{2) If P(B) > 0 then P(4|B)} =
w 25
( ) P(AQB i ‘
(©) P(AN B)P(B) 7/ .
(3) If X and Y are continuous random variables with Uniform distribution /2
over the triangle {{z,9),0 <z < 1,0 <y < L,z < y} then X and ¥ are it Mo}
independent i
(a) true
V' (b) false
{4) For any random variables X and Y, if X and ¥ are independent then
E(XY) = E(X)E(Y)
(a} true
(b) false
(5) For any random variable X, E(X?) = E*(X).
{a) true
(b} false
(6) If X and Y are independent and both Uniform over the interval [0, 1] then
X + Y is Uniform over the Interval [0,2]
(a) true

/(o) false
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2. PROBLEMS

Show all work to obtain credits. For each single guestion, simplify until
obtaining an irreducible fraction.

2.1. Independence and Correlation (20 points). Let X and Y be 2 discrete
random variables. The range of X is Ry = {0,1,2}, while the range of Y is
Ry = {1,2,3}. Their joint point mass function f is given in the table below:
(x\yfi112]3
0 0 ].25] 0|4
I (25| 0 [25%
2 0 [.25] 0 %

7% %

(1) Compute E[X], V[X], E[Y], V[¥]
2= = ) ) » o) =
EEX:y“ﬁ@Q$l()&f@>w=
%1 = m,‘,s

ElY ﬂi(i- + (= %3(']“)2
/;[735:—..}( Lz&% (ﬁ

mpute E[XY i, Cou(X,Y)

Plos

AR
§

EIXY T = +3(>~r (“L“) 2
Cov (V)= & )‘xﬂm zxey]=o

(3) Are X and Y independent 7 Justify your answer to receive credits.

PX-2,7=1)=G

P2 ) P=1) = ﬁ# TFO

ZKS?.M.KQ., >< Cihw\ \:// v Ly f" F%whv \gi’ QH%&LW\‘
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2.2. Confidence Interval (20 points). for this exercise, you will use the values
for the cumulative distribution function of the standard Normal distribution given

in the table below .
% 011 (1651196 2 3
¢lz) [[ 5] 841 .95 |.975 ] 9% ] .999
Let Xl saeay

tribution the Normal distribution N(u, o

X6 be a random sample (i.i.d random variables) with common dis-

%)

(1) Assume that p = 50, 0% = 4 and let

Compute {4

’F@W@q

é
X5

162)(1

. Do all computations. /f l X h(--- = “CLf‘

=V @Cﬁ*'ﬁ‘@) <2 G?" S@ € 2(Si- SG>>
whoe. Z (NO )>

“3C

=4 -39 = $@ - )gmwa}z

— Z. "“%“ ﬁm H -
\,

ZPR) ~1=2C9) -1 = 6K

{2) Assume now that s is unknown and as previously o2 = 4. We observe
I = hi. Propose a 95% two-sided confidence interval [or p.

E?i“z@ﬁfgm
p }I/}

L€

)+ 2 (o) L

s

= N

oy

-5

ZSO 02, 5.
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2.3. Change of distribution (20 points). Let X be a continuous random vari-
able with distribution Uniform([0; 1]). Let

yn-;ln(l—)c)

where A > 0 is a constant.
(1) Compute the range of Y. Compute the cumulative distribution of ¥.

O X s =X |y s (X)) < o

T ______}__ 5S¢
o B0 3©(>\ﬁ_(/ X) o2

"P(Yéé:)m"? (M}fl:& (‘lnx?w&i £) N
SRy ) 2O )

-\
' = X lle ) —
(2) Compute the probability density of Y. _? (‘ A ! = l - &

Hint: This distribution is in your formulae pages.
5o
>0,

@(Qmi@r)mﬁw\ I~ ! 1
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2.4. Books(10 points), A bookstore buys 4 copies of a book for $10 each. Each
copy sells for $15. The number of copies sold during a three month period, notated
Y, is random with Binomial distribution Binomial(n = 4,p = %). At the end of
the 3 months period, each unsold book is redeemed at $5.

(1) Compute the Expected value of the net profit generated by this book. Show
all work. Do all computations.

Ao 1 poph
X = — 4o+ 1574 (4-7)5
= IO¥ - 20O
ExX]=loEl]) -2

eyl=< £lx =
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2.5. Urn (10 points). An urn containg 3 blue balls, 5 green and 2 reds. Pick 3
balls, randomly, one by one, without replacement from the urn.

(1) Compute the probability that the second as well as the third are red. Shaw
all work. Po all computations

,/(./{ Vwrijm ’RR = " ZLW}@»&% ﬂw? o lrm)l ”
K= @?m\* by ?%Fw‘@

- s 4
&= ﬁ)w (/? U\m‘s
R ~— W ‘@\Y/}}‘ f/) o

PRRO)=P(RR 3?(1;3+?<RR)§)?<@+&§§\/W(R)

-

PE)=-L, PCS)=ig

IS

_Z L
R(RR[p) =PRI )= o
PORR=-L L5 &

3¢ o Nm 3 s 95



