* Midterm Solutions

EE 640
Stochastic Systems

Problem 1: Schwartz
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0< E{(X +AY)? = E{X ?}+ 2AE{XY}+ ZE{Y ’}
E{XY}
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iRandom Variables

Yitys

1 Y 1 -ntye
e? fvl,Yz(Y1-yz):Ze 2

n 1
F = ,2’ :2l f = — = — ,
ory i§:l><. n v (Y) o) 5¢

¥
2

Z2,=Y, + Y, 2, =Y, =Y Y = (2 +2,)12, Y, = (2,-2,)/2

Z.
= £e7?1

Vi=(2,+2,)12,y,=(2,-2,) 12 0<(z+12,),0<2,-2,,2y 20

fvlvz (Y ¥2)

lezz(zlizz)z |J(y y )|
1 Y2

z, 1 -a
lezz(zl' Z,) :ge 2




Problem 2: Function of
Random Variables
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2.40
chi—square distribution
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2.38 (a)

V=X, + Xy, Y, = X, = Xoi Xy = (Y, 4Y,)/2, X, = (Y,-Y,)/2
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2.38 (b)
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Doesn’t imply independence
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2.49 (b)

«— Tchebycheff

Chernoff
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Problem 3: Byes Rules

P(Bull]increase)=P(increase|Bull)P(Bull)/[P(increase|Bull)P(Bull)+P(increase|Bear)P(Bear)] =
0.6x0.5/(0.6x0.5+0.1x0.5)=6/7 P(Bull)=P(Bear)=0.5

P(Bear|increase)=P(increase|Bear)P(Bear)/[P(increase|Bull)P(Bull)+P(increase|Bear)P(Bear)]=
0.1x0.5/(0.6x0.5+0.1x0.5)=1/7

P(Bull->Bear|decrease)=P(decrease|Bull->Bear)P(Bull->Bear)/
[P(decrease|Bull->Bear)P(Bull->Bear)+P(decrease|Bull->Bull)P(Bull->Bull)]
=(0.6x0.4)/(0.6x0.4+0.6x0.1)=4/5

P(Bear, Bear|decrease, decrease)=P(decrease, decrease|Bear, Bear)/
[ P(decrease, decrease|Bear, Bear)+P(decrease, decrease|Bull, Bear)
+P(decrease, decrease|Bear, Bull)+P(decrease, decrease|Bull, Bull)]
= P(decrease, decrease|Bear->Bear) P(Bear->Bear)P(Bear)/
[ P(decrease, decrease|Bear->Bear) P(Bear->Bear) P(Bear)
+P(decrease, decrease|Bull->Bear) P(Bull->Bear) P(Bull)
+P(decrease, decrease|Bear->Bull) P(Bear->Bull) P(Bear)
+P(decrease, decrease|Bull->Bull) P(Bull->Bull) P(Bull)]
= 0.6x0.6x0.6x0.5/[0.6x0.6x0.6x0.5+0.6x0.1x0.4x0.5+0.1x0.6x0.4x0.5+0.1x0.1x0.6x0.5]= 4/5
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2.7 [7R] 3B] [4R | 5B]
Al: Transferred marble is red, P(Al) = 7/10
A2: Transferred marble is blue, P(A2) = 3/10
P(red|Al) = 5/10, P(red|A2) = 4/10
P(A2|red) = P(red|A2)P(A2)/P(red)
= (4/10x3/10)/(4/10x3/10+5/10x7/10)

2.9 Using Bayes rule
P(p) = P(pIs)P(s) + P(p|s°)P(s°)
P(s|p) = P(p|s)P(s)/P(p) = (0.9x0.75)/(0.9x0.75+0.2x0.25)




