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_:’/#__,L- Stat 542 Exam 2

November 15, 2001 Prof. Vardeman
1. Below is a table specifying the discrete joint distribution of random variables X and V.

¢ 1 2 3 4 3

250 0| 0 (.01].03].02
0 | 0 |.01].03].02].08
d 101 .03].02].03].01
DT 0s|.02).03.01] 0
3102|0301 0 | 0
210301 0| 0 |.25

Loy
Dr—amu,pc;n.a-’

a} Evaluate P[X + 7 > 2.

P WV>2] i~ P+ 22

= |- (_QZ—L o2 +.0f +.03 ‘F-OZ#‘.QI')

= .85

b) Eval}u;:{itef[ﬂXf 4. ) — 34_

“\4‘ | 4 = =
LR e[ | k4.
:If, Z/j &/E’J
3 [P 2/
2 \‘/5:; a=2N

24/ o

¢} Suppose that

. {X+Y ifboth X and V¥ are odd
W = )
0 otherwise

Write out a sum that 1s EW". {You need not do the arithmetic necessary to simplify this.)
(#1)(02) + (Hs,z(crr) + (3+1)( cﬂ)
£ (33)(02)t (ats5) (o) T (st3)(el) + (5¢5)(02 )
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2. (Moore) Suppose that in appropriate units, the following is true. The length of a standard bar
of steel is . A copy of the bar is not perfect, and has length L, sothat 4 = Ly — g ~ N0, 1.
A copy of this copy has length L, so that Dy = Ly -~ £, ~ N{0, 1) and D, is independent of L,.

A copy of the copy of the copy has length L5 so that Dy = 3 — [p ~ N{0, 1} and [}; 15
mdependent of L, and L.

a) What is the (joint) distribution of L = (L, L., £2)?

D, i ;o .{.‘)\ M\"\
D/ |~ NN (0/T) 1=// 7 ¢ \Dt [ 4
D (T M/
= —_—
A
L i o0 b B
lﬂ\ = (J.' {2 o 1 :/f 2 2 !
el jNp o ;o oNT e33R
Ao sy \‘h
~ AN [i"”'"i"fﬂzwﬁi
L 3'\\4“))k;23x‘;'
b) Ewvaluate the correlation between £ and L.
s | h
— !::-.Jl'l'l I: L' ; L‘i‘&),-"l _ f _ ]‘
/013 e - T =

¢) What is the distribution of Ly — u, the error in length of the last bar?

g fLg-M N(o@\)
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3. Suppose that 7 ~ Uniform (0, 1) and that the conditional distribution of Y7 = u is N{u, 1)
7pts a) Evaluate VarY.

= BV [T1U] + Ner €[ Y1V

= | 4+ Yacll
e |+ = =2

L
—
-

j2 Iz

7pts  b) Evaluate Cow(l/,Y).

o (WY)= EUY - EUEY
= E(u E[Wj <% Et“f””f*
g (u*) - ey

EUs— = Yorlf = f

L}

2

4. Suppose that X and ¥ are jointly "uniform on the unit ¢itcle,” i.e. jointly continuous with pdf
L if z2+42 <1
.
fz,v) { 0 otherwise
7pts  a) Forx € (- 1,1), what is the conditional distribution of Y| X = z?

By f¢)- i arsloat™ yelfi-n | i)

0 ﬁm wie€

fmfﬁma,? < a#\f i s Mmgimﬂ\
C F

by Are Xand Y mdependmt? Explain.

X anX Y»W._ ¢ (ean _@T ir\Xz?eMﬂm—f‘_“ Tha
émwgf’hﬂﬁ& Asn .e.s‘{‘ ] X=x :’.'-[M-/N’ﬁ'i WiTh =

Jpts




20pts 3 Findapdffor 5 = 5 where Z and ¢/ are independent random variables, Z ~ N(0, 1) and
I ~ Uniform (0, 1). (Among other possibilities, a transformation will work here.)

= eyl wmk me R
‘pem _ #() Oay el
(}) { O Suwise

= [ Z=ST
s {K"‘\ hH:TM::]_

Wis -1 fr {(Em)i-ﬂf Hé(oll)j At ('at)ctﬁ \té & ]k
wd e thon i z«n’f’ib.‘ AiBunonh ble W r'ﬁw-—

Jh-n<3rt§> ltﬁ\"'f

o |

Let

=
"
U

\
h: S
|

g

Hone  Ysp) = i ¢ 4(st) éﬁr?g;seﬁ

T F6)= | Herdds

R
= J x e = At
g {ﬁ _ z_t.a_

= rﬂ ["E l ’k SF O
27 ==

=
N —

== O
V=T -
L [i-e®

,] S F 0

5= N




6. The Poisson (A} moment generating function is
M) = exp{A{exp{t} — 1))
7pts  (a) If X ~ Poisson (A}, what is the mgfof Z = (X — Jk}fﬁ , say My (£)?

i f
:____.x__... o
Z Y}T A 5

s
_ AMe™ . )
mz&)=&ﬁtfj ( |

A —YA £ + e
= e

ey

Gpts (b} A second order Taylor expansion implies that exp(z) = 1 + z + %2 + R(z) where

| R{z)| = M Apply this to the form vou found in part (a) and identify a limit for M (¢)
as A = 00. (Don't approximate the "outside exponential," only its argument.)

W‘M ﬁba\;é:".

MEH:) = erp <-/\ -{h+ +/\(r+% + 5_%1 a R(‘E)) \
= [“ERER
= ap (£ + ARG
-‘t:?j' C
= % @(’P</\Rr{'_ﬁ:) !
t g T
o (70| = 0[5+ el )
Sice + e dq?y(gf Ij,ﬂj/u?_ l’ﬂv{a ‘/wﬂ. Itmll'[_ O‘EF‘F(D):O

So Mok) = e® g e Nlo)) et
- ela\udloh a{:ﬁ't






