ECS 315: In-Class Exercise # 25 - Sol
Date: 25/11/2019

Instructions
1. Separate into groups of no more than three students each. Name | D J.
2. Write down all the steps that you have done to obtain your answers. You may not get Prapun 5 5 5

full credit even when your answer is correct without showing how you get your answer.
3. Do not panic.

1. Random variables X and Y have the following joint pmf matrix

QY 0 1
o _ 1 [01 03
70 102 ¢

Are X and Y uncorrelated?
c=1-(01+024+03)=1-0.6=04.

EXY]=0Xx1Xx014+40x0x024+1%x1x034+0x1x0.4=0.3

101 0-31—’0-4 ) EX=1x04+0x06=04

lz lz (EX)(EY) = 0.28
!
03 0.7 m) EY =0x03+1x0.7=0.7

(EX)(EY) # E[XY] =» Cov[X,Y] # 0 = No, X and Y are not uncorrelated.

2. Random variables X and Y have the following joint pmf matrix

XY 0 1
1 |01 a
P, ., =
0 [0.2 b}

Suppose X and Y are uncorrelated. Find the values of the unknown constants:
— 2 ~02333, b=-—~04667.
30 00 s 00000

X\ 0 1 BElXY] = (0)(1)(0.1) + (0)(0)(0.2) + (D (D)(a) + (0)(1)(b)
1101 a LO.l%—a =a

Pyy 0102 b EX=1x(01+a)+0x(02+b)=01+a

— 02+D

s Is )y EY = 0x (0.3) +1x (0.7) = 0.7
l l For X and Y to be uncorrelated, we need
03 a+b E[XY] = (EX)(EY)
=1-03 a=(0.1+a)(0.7)
=07 = ~02333
30 ' '

b=0.7 — 0.4667
— ' 30 157 ¢ '



