Ne

7 o o “\\
a0

U ONAME: | &=
SECTION:

Middie East Technical University
Denartment of Economntics

ECON 205
Erdil, Akdi
¥ ‘ , 7
. MIDTERM EXAM e o =
(Time Allowed: 120 minutes, each question accounts 20 pts.) gt
1. Answer the following questions: i;f_f.' =

a) (5 pts.) The cumulative distobution function for a random vanable X is defined as
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d) (5 pts.) Suppose that the random variables X, Y, and Z have the following multivariate

p.d.f -
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b) (15 pts.) Calculate the probability that the random variable X is greater than ¥ . That is,
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jomnt p.d.f.

3. Let.X and ¥ be two random variables with the following
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4.Let X bearandom variable with probability mass ﬁ_{ngtion. for A>0
P(X=x)=e* 2% /xl . x=0]1235... =
a) (10 pts.) Let z, denote the 4 " moment of ‘X . That is,
=E(XY), k=1.25,....
then strow-that
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¢) (5 pts.) Use the result in (b) to calculate E(X )
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5. (20 pts.) Akdi&Erdil Inc. is planning to market a new product and they are trying to decide
how many to manufacture. They, estimate that each item sold will return a profit ofm.dollars

each one not sold will result in an # dollars loss. Furthermore, they suspect the demand for the
h.—/_'

product, ¥, will have the follov_ving distobution
f)= ( ) /7\ v >0

How many items should the company produce if they want to maximize their expected profit

assuming that n, m, and A are known”
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ATTEMPT FOUR FROM FIVE QUESTIQNS

1. Consider a random experiment involving three boxes, each containing a mixture of red

(R), and gren (G) balls with the following quantities:

[ Color | Box A\| Box B | Box C
Red 5 14 8
Green 5 6 12

ox A. If that ball is red, the second baH
ball will be drawn from box C. Let
and G, the color of the second

The first ball will be selected at random from b
will be drawn from box B, otherwise, the second
R, and G, represent the color of the first ball, R,

ball. Determine the following probabilities: (Hint: The conditional probability identity
will not work.) : ; 5 g “?/zo
a) P(R,) R,
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P(R)= - A e SEAS G o
R\)= 3 A < .
b) P(G,) G o 4@ < 2, &jaa
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2. 2) Show that for any three events A, Band C with P(C)>0,

P(AUB|C)= P(AlC)—i—P(BIC) —P(ANB| O
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3. The total number of hours, in units o

et et o ety R AT e i e

£ 100 hours, that a family runs a vacuum cleaner
having the den51ty function

over a period of one yacr is a random variable X
( :
cg— s O<x <l .75—9( ) 0~ x|
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0 , elsewhere ° 5 1.52_&.0‘«21‘(
- (=X <
\ !
a) Determine the value ¢ so that f(x)is a probability density function of random
Sy vanableX :
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4. A restaurant prepaves a tossed salad containing on the average 5 vegetables. Find the

probability that the salad contains more thar 5 vegetables

a) ona given day;

Y= 4 ol ve@e,_éa bles
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5. If X is a random variable distributed as N(u,6), find the value of ¢, in terms of u

and o, for which
P(X<c)=2—-9P(X>c).
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Part A: Ans“er ALL ofthe foliowmv queshons ,
1. (20 pts) Let A and B be two _events wnh P(/‘) 05 P(AIB) 04 and

P(B) 0 6“—,Deﬁne_.the followmg random vanablex e
: 7 Q = R

- ——)Y(w)'—_-'A ‘ R
s :- 0“ -WE_B—'

1) Find the Jomt chstnbt.txon of X and Y

b) rmd the cor*elatlon between X and Y

Solutlon 3 e
(a) First of all, letus calculate P(AmB) P(A* r\B) P(AmB‘ ) and P(A4° m B°)

P{AnB)= P(B)P(A[B) 0.6(0.4) = =024

P(A° i~ .B) P(B) P(4mB) 0.6— 0.24 = 0.36

P{AnB%) = ]’H) P(AnB) = 05=024 =028

PiA° ~B° )—1—1’(/1uB)-l—LP(A)JrP(B) P(4~B)j=1-[05+0.6- 0.24]=0.14.
Note also that, Dy ; {(O 0},(0,1), (l 0) (1,)§. Now calculate the probabilities one by one.
P(X=0Y=0)= P(A”hb’ )=014, P(X =1 Y=0)=P(AnB)=026 . ;¢

P(X =0, Y=1)=P(A nB)= 0.36 B =L =)= P(Ar'\B) 0.2 i

So, the joint probability ﬁgnction—will be M i it <
: Y Y=0 Y=1 >,
| X=0 0.14 0.36 .
el 825 1024 o %
' B

(b) The marzmals ares : S
P(X =0)=0.5 P(X=1)=05 and P(Y =0)=04, Pr =1)=056 and ‘their expected

values and variances will be

HEG= W5 Var(X) =025 and T(Y) =0.6, Var(}") =0.24
and the ;,roduct moment
E{XN) = z\ \3rP(Y—vY y) = P(X=1Y=1)=P(AnB)=024. Therefore - the

=0 vl .

cosrelation is: ‘
Cov(X 1) E(XY)-E(OE ) _ vz ={0!5)(06) - = 0RG T ee

yo R e — : = = =
T arvar V) | JparOler)  0:25)(024) 0.54(0.06)

= 0245
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2. (20 pts.) Let A,B and C be events with 0 < P(C) <1.

It #(4]C) 2 P(BIC) and P(4|C%) 2 P(B|C®), then show that P(4) P(B).
Solution: o .
Note that ' ,

A=(dnC)y (4 nC‘) and B=(BAC)u(BAC?)

g . 4 2o

P(4)= p(4nC)+P(,4nc ) and P(B) P(BnC)-rI’(BmC")

B F

. o

B

.

L Pas) B0
D@ ===t (B (@)
(21C) ) (Bil@)= P0) :>P-(AnC)>P(BnC,)
and 5
o
s P ADED) BB CH)L i B

R AIC =~ 5 1Y Ty =~ A
therefore,

P(A) = P(AnC)+ P(AnC) 2 P(BAC)+

Thatis, P(4)2 P(B).
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(20 pis)) it the joint probability density of X and Y is given by

[c(2x + p), fexeliDe <2 &

f(x )= i

0 .othernvise
Find

a) the constant &

b) ihe margina! density of X

¢) the marginal density of Y,

d) the conditiona! density of Y given X =1/4,

¢) the conditional density of X given Y =1

Solutmn B i o 5o MNEEEE

(a) Smce j -‘. (2x + y)dydx = ﬂ”ry-ry /’J] Nt= }-(4_r+2.)c.fx —(2x> +2%)5 =4,

x=) 1') +=0 x=0
c=1/4.
T Rl AT
) /o (5) = [ 7Conay =~ [ Gx+ndy=|Z LI .
r=0 4% 2 8 =0 2
That is.
focili2 - Oex<l
IAGE
0 ; O,
T2 et
= [l S B s sy eyl
(cy fo(y] ;[’j( ))LL\— I(”r Vay = 14 4L=0_ 7
fiy+I4 | O0<y<2
/ (}‘)=I
e 5 on
E 21/ 4)+ »)i V21, 2)/ R e i
() Jovs (7] 174) = f(ll4)) (2(1/4) ,\)l—i:() Jf )/4_:(_; ) )= v+l
Fy(1/4) (a/4)+(1/2) 3/4 3 6

Thar 15,
@Qy+1)/6 , 0<yp<2

i 0 . 3 0.
.- I o 1)/ e IV 2%
() fovalxiywl)e L9 (.\ l):4=(_.c-.:t\4:_ x +1)
/(I) (+0)4 1/ 2 2

flav+ N2 , O<x<l

i : 0w,
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4. (20 pts.) A building contains two elevators, one fast and one slow. The average waiting

time for the slow elevator is 3 minutes and the average waiting time of the fast eievator is 1

————

minute. Tf a passenger chooses the tast elevaror with probabiiity 2/3 and the slow elevator

with probability 1/3, what is the expected waiting time?

Solution:
© X = Elevator, Y =Whaiting time

E(Y)

E(Y | Slow Elevator)P(Slow) + E(Y | Fast Elevator)P(Fast)
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T D
W | =
NS

e
Ve
W
L\

1l

—

4
(NN

]
)|

i

L ¥




Part B: Answer ONE of the follewing quesﬁons: :

5. (20 pts.) The stock prices of two companies at the end of any given year are modeled with
random variables X and Y that follow a distribution with joint density function

, |'2.\' . D haE el

JG3)=N ;

P e otherwise

What is the conditional variance of Y given that X=x7?

* What is the significance of this variance for the person who plans to buy these stocks?
Explain. :

Solution:
First, we need to find the marginal pdf of X and then conditional pdf of ¥’ given X =x.
f2x ., O0<x<l

fex)y= J”l.\'d}’: 25 the marginal pdf of Xis T (x) =4 :
S O 0.

Now the conditional pdf of ¥ given X =x 1S,

e ) 2x
oo =Ll

= That is, the conditiona! probability density function is: -
: Fel®)  2x ; '

IS Sy sy
= ! %
Jricez (1) = 1
{0 0.

and the conditional variance can be calculated as follows:
G

f e ) x-1 T
e e e ¥ (i =5 22l
e e b= s 5 ==
Coo T ) Er f.r\"—.:.t GolE = LN Rk
LY 1V =x)= ‘, S 075 X)dy = “)' Q=S = = =
|:-.x ,\;X L 2 —y=r 2 3
and the vanance
e X o | Taxs17
(V) = e BRI =)= B e | 2=
‘) - =3 -
3 23x+l 4cd sdesl  12x awe s o e T
= - P—1 = —
3 4 12 2

\/nie that the variance is constant whatever the value of .\ is taken.




6. (20 pts.) In actuarial calculations, one of the simpler probability function used for

describing mortality in the general population is the quadratic polynomial:
{3m*y%mo<w3, 0<y<100

0 . elsewwhere

where 1 denotes a person’s age at death (¥ is a random variable which measures the

person’s age). Based on this model,
a) Is it more likely that a person will die between the ages 50 and 607
b) Ts it more likely that a person will live more than 70?

Solution: :

{a)

(2] 0
s o . s
qu«)&om—iﬂnw—igom yum-ncaféﬁozam

-

(b)

1
4077

O 7 = £l C = = 15

1n1>/oy_iju)¢;_2ﬂmo_od_

{~6
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MIDTERM EXAMINATION
(Time Allowed: 100 minutes)
1. (25 pts.) Let X be a random variable with probability density function f(x), where

~

Gp7 5 WUssn=l
=G E, 5 UK
0 , elsewhere

a) Find the constants ¢, and ¢, when E(X)=13/12

1 2
c
1= Jc,xdx +Jrj'2dx =—2’—+cj2 = ¢,=2(1-¢,)

13 o 7 el 2 5 8 el s 13
—=FEX)=¢, |x"dx + dx=c, | e, =2l = o ===
o ’Jx\ Cz!x G735 " G SR
then solve for ¢, and ¢, .
G 3 B
_BL = 1 and ¢, =2(1-¢,)
2(1-c,) 3 13,002 (83 2) 18 5 1392505 5 1
= 4o, =— DD —*| == ===, =———>-Ci=—>C =-=0
5 27 b 3[2 e O e T
e, =2(1—¢,) = ¢, =2(1-0.5) =1
; 1
Thatis, ¢;=1; ¢;=— /
: 2
b) Calculate Var(X)
PRI SR SR S < i S
s 2 4l 6l 46 2L

Thus,



2. (25 pts.) Let X and Y be two random variables with joint probability mass function

c(xf+y) , x=124y=12

fxy)=
0 . elsewhere
a) Find the constant ¢
20 2 2
1= DIDE AT ZZ(x +y) =Y [ + D+ +2)]_c2(2x +3)
x=1 y=1 x=1 y=1 x=] x=]
=c((2+3)+(8+3))= 16 ¢
sifern
16

b) Find the correlation between X and Y

fx@)=PX =0)=—2 Z(x +y)——[(x 1)+ (%2 +z)]—2" D

2
E(X)=11—6;x[2x2+3l f; B(X") = Zx [2x? +3]—

x-l

2
Var(X) = E(X?)— (E(X))? _‘1‘2 GZ] =§55_6

~

= = = Z =-l— =2.15_ =
f,(y>—P(Yﬂy)—16§(x +) 16[(1+y)+(4+y)] = o

i Z 25 4
E(®)=—> y(2y+5) =15 E(Y?) = Zy 2y+5]=
16 y=1 . l y-—l 6

3
Var(Y) = EQX*)—(EQ))" = 16 (fz} 2656

E(XY) = ZnyP(X x,Y = y)—1622xy(x +y)—

x=1 y=1 x=]1 y=l

Thus,

ME
o = Gor T Cov(X,Y) _ E(XY)-EX)EX)_8 \16

~ ar(X)Var(Y)  Var(X)Var(Y) 55 63
: 256 256
3 o3 ____1 . 005096=-0.051

T J55(63) 3465 385




¢) Calculate E(Y|X =x)
First, let us find the conditional probability mass function of ¥ given X =x
given X
P(X =x,Y = y) (2 +»)/16 _ (x*+y) . ~1.2

PY =y|X =x)= P

X =x) (2x +3)/16 @x*+3)
Thus,
EY|X =x)= ZyP(Y y|X=x)= Zy(x +7)

,\-1

[(x2 +1)+2(x* +2)] _ tEaw

2x2 +3 2x% +3

d) Now assume that X and Y  are any two random variable (either discrete or

continuous) then show that E(X) = E(E(X | Y))

EX= [xfyma&= | x[ jf(ac,y)d:v]dx= [ [xfeeydyax

xeDy xeDy yeDy xeDy yeD,

[ [xfGcIn () dydx= [ [xreinso)das

xeDy yeD, yeDy xeDx

f{ Ixf(XIy) dx fy(y)a’y j'[E(X|Y WA o) dy

yeDy | xeDy . yeDy

3

= E(E(X |Y))




3. (25 pts.) Let X and Y be two independent random variables with the same
probability density function f(x) where

3 x>0
S(x)=
0 , elsewhere
Find the expected value of U = X /(X + )
Solution:

First, the joint pdf of X and Y is (because of the independence)
& s, el

fEN=Fr@ )=

0 , elsewhere

U=—X—' ,V=X+Y>>X=UV , Y=V(1-U); 0<u<l, v>0
X+Y . :

and the Jocobien matrix and its determinant is
Q_)_(_/_&_U oxX /ovV 14 U

J= Sl = det() =V
oY /oU oY /ov 4 1-U

Therefore the joint pdf of U and ¥V is
Fuy @V)=IJ| f(,v), y@,))=ve™ , 0<u<l, v>0 ~

Thus,

fu@)= J'fu',, (u,v)dv = Jve"” dv=1
v=0 0

That is,

1 Oemzi ¢ L
: b o] 1

fu@)= .
0 , elsewhere '

4 -

1 1

U d u']
E — —3 —
) s[u 'y ) :

X
=0 2 t

4

‘/|




4. (25 pts.) Let X and Y be two independent random -variables with probability mass
functions

() = P(X = %)= AR =02 e

1> O)= REI=0)=les 055y ONIAS e
a) Find the probability mass function of U = X +Y

M, ()= | M,()=e’“" and

M)w)’ (t) = MX (I)MY ([) = el(c’_l)eo(e'_l) = MX+Y (t) = e(i_;e)(‘r_l)

That is, the moment generating function of X +Y has the same form. Therefore the
probability mass function will have the same form. 4

e (3 +6)"

> = 0N 208000
u!

fuw)=PU=u)=
b) Calculate P(X =x|U =u)

P(X =x,U =u) o P(X=x,x+Y=u)=P(X=x,Y=u—x)
P(U =) P(U =) PU =)

P(X =x|U =u) =

_PX=x)PY=u-x) (e’ 0 =) uw e

P(U =u) e 4O (1 +0)" [u! x!(u—x)! (1 +6)"

=(u) A5G- =(u) 264 _(u ( __L)(L)_ DCANE e
) a+6) \x)Groyr== \xN\1+6)\1+6) \x (l+0) (l—ue)

P(X=x|U=u)= u( A )(1——}—; x0Ty
x)\A+6 A+6
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ERDIL, AKDI Vi &= \-T 03.11.2011 st NeV

(TIME ALLOWED 100 MIN)
NO PARTIAL CREDIT

PART A: ANSWER ALl OF THE FOLLOWING FIVE QUESTIONS (Total 90 pts.}

sndep
1. (20 pts.) Let A and 8 be any twéréx‘/ents such that P(ANB)=6/25 and P(A[B) + P(B]A) = 1.

Assume that P(A} < P {B), then find P(A).

7 e
NQ*& Fhat

AR PLaM3) _ B(APIB) prA)Fs)
L plmis) + POslale = s N

= P(A)+ P(R) //{ 2
L )= G

A
1

e, o) EEIRR

2 2 :
(,!/(/7'-) = /3)) = (r/‘(ﬁ) +V(/3)) — § P(RIPIB)

L G peAas

e o
- o = iy l 7. o
_L
e SR
= Plp)= PAB) T et S
L .— £ 3
See  pIAL PLB) i al=Rtals s
!
Smece UM EPIB) F L Py —PLB) =75
h ea) + gy = 1
We 6 O e o s
/7(,4):9_/5://\ ol 2 %?

—————




*

2. a) (10 pts.) Let A and B be any two Independent events with P(A) = 0.6 and P(B) = 0.3.

e T i A e O
v ! Calculate P(AUB), P(ALBS and P(AFUES).
My
1ls¢ b) (12 pts.) Let A, B and C be independent events such that P(A) = P(B) = P(C) = 0.25.
Calculate P[(AN 59 L.

DR TN ) o8 6 ed B e

) Plava): PLa) P B) -~ PCANE)

i)

2 a) PU13) = 6. b+03 — Oa/(?
= Plp) FP(m) ~ PLA)/ 3) | e

(i) Pl Aviss) = PER) w2 (84 _plAnBS)
) . pta)r PLES) - P(A) P9
é\'}.é)(o‘?‘) = 0‘98

— O‘L‘”{- 0".'{.._-

—

; o c) — i i,?(n_'_q’%)
) 2 & IC e /)( @/”3))# 1 |
: /(H US) = |- pla) F(8B)
: _ 1~ b.p)les) —o9 2

———

.
o IP(HL,OBL:’)C/

b) )9((/ﬂ,cnz3°')u C) — /’(/4“/)13“') + lj"(‘c)
p(A°) pist) + p€e) - r(ad) puse) PLC)

; e _[’_#‘l‘é_._.l_
S e

' _ Bet+tdb-29
(o a1




60,000 households. They estimate that 5,000 of thos

the firm if they were contacted and informed about th

for the probability that at least 100 new custome
Lok =4 ok oSl
Nl Puos, § = 5,

( o0

) ao <~.J\_;

@a@ R 1
40 @@2) A@




4. {20 pts.) Two distinct integers are chosen at random from the first five positive integers. Find

the expected value of the absolute value of the difference of the two numbers.

S senple Brs s A Ne wiloe ofe Do e
A 2 ‘ 4
{3 9
{\ 4 )
e 4
g 1
2,4 2
3,5 2
By A
BUIS5T 2
45 1

]
o
-

3
)f’
b
R
&

9‘:3( q as skealole SN

5 q)= 4.6%}49)&2(3{403 € (2 Hel-+CAhas) =

s+
&

(2) = 3[4, (><‘2s)=2743, pCD =4t

B]




5. (10 pts.) Let A, B and C be events with 0<P(A)<1. If P(BA)2P(C|A) and P(B |A°)2P(CA°), then

show that P(B)2P(C).

Remark: B=(BA) U(B NA%) and C=(CNA) A(C NAS)

P(B)=P[(BNA) (B NAY))= P(BNA)+P(B MAY)-P (BNANAS)

- P(B)= P(BMA)+P(B MA) and P(C)= P(CNA)+P(C MAT)
P(B]A)=P(BA)/P(A)2P(C|A)= P(CNA)/P(A) "5 P(BRA)2 P[CMA) -

P(B]AY)=P(BMAS)/P(A)2P(C| A%)= P(CAAT)/PLA) = P(BNAS)2 P(CNAS)

+

Summing by these two expressions P(BNA)+ P(BRA%)2 P(CMA)+ P(CNAS)

P(B) 2P(C)




PART B; ANSWER ONLY ONE OF THE FOLLOWING TWO, QUESTIONS (Total 20 pts.)

6. (20 pts.) An urn contains four chips numbered 1 through 4. Two are drawn without

replacement. Let the random variable X denote the larger of the two. Find E(X).

-s,»,mg:\a L scgac oi:_ o
S ot 7.
0 >
{c ¢ el
9 3
2 G
OF &
P

(,(2);4/4 , p(3)=2/6" = &)%

e - 1)+ 3 (2/6)+ 4(2[¢)

sote =[7a |




7. (20 pts.) Let X be a random variable with a probability function
PIX=x=pd™, x=1,234,..

where P(X=1) = p and g= 1-p. For any positive integars s and t such that t<s, verify the

—————

following equality.

P(X>s{X>t) = P (X > s-t)

SN

/UD/‘Q /L‘Luul :
P(X>n): b = P()(f‘_*”)

- S
N ZP(x:c):i'%l“t
v =i %

izl 5a 1—9"
. sl 1D
= L= %e[(_ > (1 —c{_}
P U“ﬁ“\ ol e
= —_ = ﬁ- f)
P
e
B A o g
¥ (175/ \(7’1) -
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MIDTERM EXAM I
(TIME ALLOWED 120 MIN) .

NO PARTIAL CREDIT
1. {1S pts.) The p™" percentile of a continuous probability density is the value y, for which
Ply<y,) = p/100. For the following pdf :
it <0
G)=

0 |, elsewhere

2) (S pts.) Find k.

b) (18 vts.) Find the 30" percentile.

/{(,7533 33 ;\3-,-_\3 e

LE \JPZ o' s eles
,@/3/{ = 43

K( -~ 5 ﬂﬂ)me—————""

T




4 4 3
v‘ » & ﬁ-\ f » 9
,v*‘ ‘ ap ~’ e ¢ .. by 1 - -\“; - i s
[ —-e
.

2. (20 pts.) The length of a time, Y, that a customer stands in line in front of PTT window for paying

natural gas bill before being served Is described by the following pdf

02e7 W § el

———

>

0 . elsewhere
J
where Y is measured in minutes. ;
However, the customer will leave if the wait would be longer than 10 minutes. Suppose the customer
s the

goes to PTT twice in the next month. Let the random variable X denote the number of time
TR et R ———

customer leaves because the line is too long. Calculate the probability thgt X =
AL

e

QC 2. Yoas—tk o e YO R Ve s o=t =6 c—r\J

~

Vs v & >,

2-.-‘ 1

YPQD N ..,*O'Q%X = efo'gkr: 1- o =gises
o 3 AD )\O

ir a = Q(‘ b.\O- (,,u‘:.‘sﬁ:b\"f\Q-"‘ \,e S S TN QK-TCS.{. ’\J.TS?"("

W st B0 seean) UUSH

&’:- tﬁQ’“ Cor> ,
Anea pcad)=20 Ce;)f;o.es@ :

P yad)=TCA). PCBT) & pLac). Pl A
~ 2 (0 -86%) co.%s"i‘)-—;\o‘o.ssssj

L0 29
go.‘l¢

40




3. (25 pts.) Let .X and ¥ be two random variables with the following joint pdf

x+y , 0<x<l 0<y<I
b G ,

O 2 elsewhere

Calculate the correfatio cffentbtwe){ and Y.

w)*X ,L @ i e
%"pk . ) Z-CX"TZJC&L,

);CX)" l/ \L/w D
f({ﬂ”‘fﬁ (%fﬁ-)yxfczgéixg
VRS M//wa,&}

g@ *@)’“ 6« /2_#;71‘.0() f—& \3'\“(2>‘_\

\ﬁC%) **WQ &
7/’(2; ¢

cCys ; “}g(ﬁs“’) e

R S (pf(/(?/) W3

@(%&ﬁ%ff &cug)\@m 5

j(z;, ,»cfr« A’x.f-._z—-wt-——j—-@

Cow L)z T m(?/ﬂ)CWu) H/ﬂfﬂ
p= AL AT 1o




4. (20 pts.) For the rardom variables X and Y,
a) Show that Cov (X + Y, X-Y) = Var (X) = Var (Y). j
|

Co Ol = ot X4 )(X=1)T -F ) ECxT

= ELA- 1T H NG -T)C/“\x—/“ﬂ)-
= 20 (' B a(p)
~ N (r) ~ VEECEEIEE

\/)

b) Suppose Cov (X, Y) =0, show that

2 | .
£1%) ~ED-E(0) x4y x -y = V) Vard)

Var(X)+Var(Y)
fcm,xrf) ey el )
(N ar (X £ ) Ver CX1)

X “‘)'::.. VMC'}C) ._.\_):sa‘(_\‘{) 'Q(.\:\\\ (s’l—(m-

5 a)
U X)) & 9 e ) 2Cy<(‘f),

A
v n\}J‘CX')”(UfC\“J

- \JQFCM«U&\‘C‘I) QM

C...’JUCY\ ’("l/

)=
ok - U o= Ol e /
ﬂxﬁ,x,‘),. e s W e A

m s G OV

ol X Ko4)= NorCRI- JomClE e
7 e (R) £V & SEHE]




=

5. (15 pts.) Show that the moment~generating.function of the random variable Y having pdf

g ~l<y<2
‘5.

f(y)=
0 , elsewhere

is
2¢'|__ &1
< ¢ t#0
3t
m(t) = s
4 1 t=0

Ly N\ e -
506 b \Xose Lo\ ¢ )\\)
: | S
/t\'\_»>/ : %ﬁ%h*e" 0 /(
M to)= T @ =



6. (15 pts.) Let X ~N{50{100)
a) (6 pts.) Find the following probabilities.
i P(X <60
PCKd Lol = P (X
—— ) -/( :'a

e )
///»%’\ - .ei{’(oz_%é_{)ka ) €

i ﬁ_o.%w:q

2 émf(:m)f— s
| RS2 AN

i X—30>8 ‘ : |
A e
o Ocﬁ e 7 3’_‘9_,(»_'?___05 — PC.%7?—'J _‘,//\\\%a
=y A D , i >
o(S‘—?(,O,L%aﬁ)ca.’i‘ﬁ,o&c?r@lzl&cfl?-?\

ifi, P(X ~ 40] <20) -
FETUEIIEN S (9 = 5 50 £ 9=
L P as Ao L N GelayeRicie C( RO N Satis

? Con ,”“; p(0¢%¢3)+\”’coékéﬂ@-
=08 : -

-
pp—

——

S g A =D - K

b) (9 pts.) For each case find X,
i. P(X >x,)=0.1585

L

?(%7'10)’; ?C_L/(—aﬂ \7#—%(;——)#0’{?@::(:{%’:
7. =52 A G R
10 - = ; 1
il P(X < x,)=0.025 5 =
?(6}(4%3):——0 o 25 é/v\
P i DX L. 2% rf)\ﬁ ),’ 2.0 _4.36 -
1o -
Q‘/’O/"’o = - g(a ""'—"«-7& Q-c"'t)\oﬁ _"{'g'é




NAME:»nnuunnuhnlnunuﬂ
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1. (S pts.) Let X
; f(x, y) =

3) (4 pts.) Find the constant ¢

[ex « Q=xx<syesl s o : ”;J;»
0 . elsewhere : Bl

i)




o) g0 selEs g

£ ey
le.n): [Cu i ‘3‘

; A Y
e

Y
== G e J‘ Q(.’__il J\g
Z
g =3 =

U ngl
e e

BN
f\,lu)f—{s% re <y
o ] Ql’&

o . Cxlnad
¢ ez § emdy = 6x Y |
s Pg 2 = A

(z Q=) o 0 <X <]
ﬁifﬂ’{ 9 Q"(






D ey

f ]
o & E ) dy =
.t(‘i)~é£3£\i 3 =y égﬁgb‘zim: o
- ' , 9
L‘ |
" .
E(“I")=3ja‘i:’* =
DL 2 2 _f’_. b t'g'_—,‘c"‘f‘
N o )z %Lﬁ2)~£(1)) :OE)’IG‘% o
G
Lok
g
| [
six)= J ﬁ,c/n)clx: Qfx ca -2 dx
~ ‘
= érf"x"(l»:k)e'x b el
" ()I‘:l‘) &3
¢ 4 Paho(ntln CAEEEEE o
() Y ! %}Jﬁ-:( £ —:‘ :,{




i / :
.-{?C.»{z)*:. f %7“{;(,1) e/x'?j 3 o (I~ ) OIZ’_
)

<
B | i
Séf‘l"-‘{)ﬁ(z): 4 ' : :/}'-}__L:%
~{¢) G 12 to

z G2,
V‘-*(X): £ ) -~Q.:\(7\9 =~ i j o E-5 7
S

.

U
J

(e Cz 2= Z=
i
o = jﬁz’_s P 9 = C;gj
&:ﬁ ¥
s
g ‘13 & X 212 4:1::3
i s
% _Sé‘:] ﬁfdf %J y'dy < o
3 4 g
i X> o §=>=
="
| Coy fel= ROl () & 7)
. L B O b
& N S e b o
£%) ) . T
: G
il
G o -
0-:4‘_:2(}(1\7} 4/‘{;0 49




P(40 < X <65)

n
g
=
=
©
5
a
o
£
3
2
@
L
-t
[}
k]
35
3 <
- A
"

5
B
w K
=

2. (10 pts.) Let X ~ N(z =50, o* =100)




B

j &} X""/\/(“S\O,woj

b

P(x>ps) - PLEBEEE

5 P(?*)_O'S‘) =~ 0.4 P(°<2<9'?)

o

N

/ -~ oS 4+ 0l GIT
AN N
AR

J 2 oratuca:

@ ¥ éw i &:—-—75.?

) F’("’*®<X<é§') o
}7[-"%’%4?'3“) :

7

ploc2esly plo<? cfg}




b) (5 pts.) Find the value of Xy fo
i) P(X >x,)=0.9332

ii) P(35<X <xp)=




;)\
»)/3 (X > %)= 04332

)°/X>z) P “-2:>1“ "50);-@«3332

=59
_/f e
/:i\ i

o= S0
0> ]an ™S

! o

i) P 5 s X(?tg)::@«?-mq

/7'33<‘>{< %o ) = P{"sg\“% 2 < ?;1; )‘“‘waos’

= P{» 105 ¢ T S m) &agiay
> pl-1rcrce) +F(«><‘Z~<“h‘:‘) = o810y

e < 5 ,l) "{gmf\ﬂh g
S 0. $332 + (o< 2 ¢ — ) ~%9/0Y

D Ploc< ?‘.";‘fﬁ) = 04332

t o

:_> ’x.°':_5\0 ,:7_,._7> (f’ig;::?;“o
{0 b




3.(20pts.) Let X be a continuous random variable with thecumm
I=ef=xe* , 7> :
0

F(x)=

Find the mode of the random variable X .
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n"

| @ [e*é X A—L =" C-aw}s'nq-o-.s.a I’\Gv\ﬁl@M Vmw\aélé w"J\‘Ll\
\i—’h Tt v o o (Q J\\b{ o«[A\J jr“:' %bf J3'0Vj fﬂ\'\d A’a"'!)

f ~ X — ;
™, ~ - g 5 e 8 S
= i § [l

Y ol

i~ d HFhe  moaole o X

‘1 a‘ D T ) : 1, ""Z’
/,J"c ol }\} 2l o 2 ,{- C'X»{-"f) e :-% < .
- X
; - - ; =2 O A
{:i’l)‘:’ ——?:C }Qfl)‘: ff e ’j&t’ \

55 32’) X =2
= ﬁ“‘}‘ =y e = & L ode =)
:~> WTE g T
% e &Y
= e (f-2)>2
= == 4 A O
%



4, (25 pts.) Let

2x; , O<x<x <l
f(xy,x) =

0 ,  otherwise
a) (7 pts.)Find the conditional mean of X3, given X; = x3, 0<x<1 ‘
Ces) = (g Sl o o & -

Lty ‘{\ 9’/{}_4 9:_2 —A’y__.(‘:. A,’Z'“’;_ 7 2
5 2
o Ty S ;

g(fk«f\xzﬁlm): 2lxgzy . Rl S ocaliecicns

: T -
£ Oytn)= (T oxt e B
S 2z e ; >

— e — o=




i

¢) (11 pis.)Let Y = E(Xa] Xy), find the E(Y)and Var(Y) compare these to E(Xs) and Var(Xa) respectively.

ECN) e BCKn) —= C(ECx 412 )y=T X yg) é
e ' Y N

SPm e %, P . o ol ol 2'1_-—3-.4*
ﬁCM)“I DAy Taete 2 4 L

7S T 4 4
W et ’2/4:{:{ :
. S = L..L....Lf__}

v e
Lo ﬂﬂ.lﬁ@ﬁ ‘*f)~-
/(

4
= 9‘{{7 o | :
i ¢ 0d 1 X4 _.z:( |
LA ;':—-f;,..—m, , g
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5. {20 pts.) A man and a woman decide to meet at a certain location. If each person independently arrives

at a uniformly distributed between noon 12 noon and 1 p.m. find the probability that the first to arrive

has to wait longer than 10 minutes
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4. (25 pts.) Let © be the sample space such that Q2 = [-2,3] andforany 4 , Ac Q definea

probability measure as P(A4) ="lengthof A"/ 5. The random variable X is defined by

X:Q0-oR

w - X(w) = w?

Since the range of X, Dy =[0,9] is an uncountable subset of Q, X s a continuous random variable.

Calculate E(X) .
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5.{25 pts.) Let X and Y be two random variables with joint probability density function

& , 0<x<lx<y<x+l
Jix,»n=
() otherwise
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b. (S pts.) Are the random variables X and Y independent?
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d. (10 pts.) Calculate the correlation between X and ¥
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ECON 205
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FINAL EXAM
(TIME ALLOWED 120 MIN)
NO PARTIAL CREDIT

1. (20 pts.) Let X and Y be two random variables with joint probability function

_fee+y) , x=01,y=0,1
f(X,}’)-{ 0

5 elsewhere

a) Find the constant ¢

b) Calculate E(Y| X =x)

correlation between X and ¥
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& Llet X and Y be two random variables with joint probability function
e(x+y) , x=01,y=0,1
I&2)= { 0 ,  elsewhere
a) Find the constant ¢
b) Calculate E(Y|X=x)

c) Calculate the correlation between XandY 4
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