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Expectations in Two Variables
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Solution : Set w = g(x,y) = X"+ Y.
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Covariance & Correlation

Observe : X-U×

Y -µy
} "centered at zero"

Define : Cov[XiT] = E[(X-Mx l(y -My)]

(Recall Var(x] = E((X-ax(3])(
"Short formula" = ECXYJ - ELXJELY
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Y↓ X→ | ?
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Solution :

ECX3 = 1 . 4

Ely] = - 0 .
25
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Cov[X, Y]
= Cor [ ×,“器]

↓

Nef.: 1(X, Y] = σr y

FACT :
- 1 = p(x, y] = + 1

Also :

1 = 11 MD Y = a X+ 6 (cf
· Hw)

Terms : "Positively correlated"CovIxit] > 0 orCo
Cov(X,>] or ponegatively correlated

"

4 Cov(x, y] = 0 = puncorrelated
"
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Example:ㅣ but uncorrelated

But FACT : Independence = Uncorrelated

FACTS : OCOVLX , Y } = COULY, X ]
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Rederive variance rule :

(Var(ax] = Cor(aX, ax] = a(o- (x, ax] )
= aCor[aX

, X] = aCov(X,x]

· Cov(X+ Y, z] = CovIx, z] + CorLY, z]
Intuition : Like (x +Y) · z = X . z + Y . z
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, y] = sign(alp(x, Y]



Theorem : "Variance Sum Rule"

Var(X + y] = Var(X] + Var(Y] + 2(or[X, 7]

Intuition : (xt×) .(xex ) =XXt Y. Yt 2 xY

Example : · Ure has 3 red
,
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· Draw two without replacement.
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