CO7CEPTUAL _TOOLS

By: Neil E. Cotter PROBABILITY
COVARIANCE
Example 5
EX: Find the covariance, Oy y, for the joint probability density function shown below given
uy =uy = 1.6:
y
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SOL'N:  We may express f(x, y) as a sum of two boxes:

_]0.1 O=x=3and0=y=3
f(xy) _{ 0 otherwise
N 0.1 2=x=<3and2=<y=<3
0 otherwise

To find the covariance, we use the following formula:
Oxy = E(XY)-uxuy = E(XY)-1.6% = E(XY)-2.56
To find E(XY), we compute a double integral:
E(XY)= f_wf_ooxyf(x,y)dydx
or
EXY) = [2 [ xy-0.1dydx + [ [xy-0.1dyd
=JoJ oy 0ldydx+ |, |, xy-0.ldydx
or
EXY)=0.1[x [Py dydx + 0.1 [*x [y dyd
=0.1) x ) y-dydx+0.1] x| y-dydx

or
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y=3 y=3
_ 3y 3 y°
E(XY)—O.lfOx 5 dx+0.1f2x ; dx
y=0 y=2
or
39 3(9 4
E(XY)=0.1] x=dx+0.1]| _x|=-—|dx
o =01 fed 01333
or
) x=3 ) x=3
EXV) =012 40125
22 22
X= x=2
or

E(XY)=O.1'2-2+O.1'§-§=O.1'@=2.65
2 2 2 2 4

Now subtract the product of the means.

Oyxy = E(XY) —uyuy =2.65-2.56=0.09



