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Covariance and correlation properties

sirandom :variable
ci constant
1) Var(X +c)= Var(t)

* *C x x+ c Spread stays the same
M spreadstay thesame
5+ C F F * C

2) Var((X) =(?Var(x)

nex sc> 1 Spread increases

, cx c< /

3 ) X and Y random variables

Var (X + Y)= Var (X )+ Var ( Y)+ 2 Court,y) .

if X and Y are independent then Cor (2 ,4)
and V (X + Y)= Var (X ) + Var ( Y ).
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PDF of X, Y : F(x,y): OZXEI
osys 2
coelse



Osxsi I con laX,BY)= a.b .cov (X,Y)

Obyss . , one more property

Var (2x =34+ 8) :

Lecan crop the constant 8becauseit doesn't
havea random variable

= Var,2x.-34)
= Var ( 2x+ (-3);)

=Var( 2x)+ Var(-34)+ 2 Cor (2x,-34).
= 2?Var(*)+(-3)?Var(y)+ 2(2)(-3) Co.(X,Y).
= 4var(x) isVar(y)-12CoCxIy).

Var(x)= ECT?)-[E(+1]?

Car(X,Y)= E(X,Y)- E(X)E(y)

Marginal distribution ofx
facx)=} } (x+y)ay =f (xy+y2) = 3(2x-2).

::{} (x+1) for orci

else. . .

Ex)={'*:}(x1)x=362-1914



Cor (X,Y)=3 -(3)(22 ) =-5
Var(2x-3y+ 8)= 4688) +9(23.)-12(-5 )

binal Answer

ofbalance

Point ofbalo

 . . .
-PDFofX
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Clearly X and Yaren't independentbecausey=x %soy.

obwowsly dependson X. . .

X, Y renform variables
X~ Uniform ( 2,3) - T : The area must equal1
Y = x6

p (x,y) = 0 ??

8(*.y)= Cor(x,y)
Var(x).Var(4)

weneed to prove: Cor (X,Y)= 0
Con(X,Y)= Cor(x,xG)= E(x:xs)- E(X) ECTS)

= E(x")- ECx) ECxS):

To find ci
Area rectangle = 1 =0.4 so c= {
PDFof T: fx(x)= St, for -25*32
.: / o else

interitiery he can say that the expected valve E(X)= 0 .
oise . . . :



x = 0 when f (x ) is add

The positive and negativeareas
ancel out to zero

. E(x )= r & dx = 0

lodd function

Car(x,y) = E(+ )- E(X)E(+6)= 0- 0(E(+8))= 0


