Estatistica e Modelos
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Aula de hoje
Propriedades da média e da variancia
Covariancia, coeficiente de correlacao
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Esperanca da soma de
variaveis aleatorias

m [ /=X+7, then
s E/X+Y] =E/X]+E[Y]
=« For the above to hold, X, Y need not be mndependent

= More generally, Linearity property of
expectation (no need to assume independence)

i=1 =1
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Esperanca do produto de
variaveis aleatorias

s [f Z=XY, then

s F/XY] =E[X]JE[Y]|(1f X Y are mutually
independent)

= More generally

T
B H Ayl = H E[X;] (X; mutually independent)
1=1 =1

E H d;(X;)| = H El¢;(X;)] (X; mutually independent)
i=1 | =1

Rosa - 2019



Variancia: outra expressao

o’ =E| (X -E[X])|

= E| X* - 2XE[X ]+ (E[X])* |

— 5| &2

AP

|- E[2XE[XT]+ (E[X])’
|- 2E[X]E[X]+(E[X])’

(noting that A X] is a constant). Thus
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Variancia: outra expressao

This formula for Varf X] is usually preferred
over the original definition:

Var[ X | =

Zg(’h —E[X])2 p(x)) 1f X 1s discrete

ﬂzzg_i':qm s .
I (x—E[X ]) f(x)dx 1f X is continuous
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Variancia da soma de variaveis
aleatorias

w Var[X+Y]= Var/X] +Var[Y]
(If X, Y independent rv’s)
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Variancia da soma de variaveis
aleatorias

E[((X—E[X )+(Y—-E[Y]))]

E[((X +Y) — E[X +Y])?] /
E[((X +Y) - E[X] - E[Y])?
E

(X — E[X])? 4+ (Y — E[Y]D? +2(X — E[XD(Y — E[Y])]
E[(X — E[X])?] 4+ E[(Y — E[Y])’] 4+ 2E[(X — E[X])(Y — E[Y])]
Var[X] + Var[Y] + 2Cov(X,Y)

Var|X + Y]

I

where
Cov(X,Y) El(X — E[X])(Y — E[Y)])]
FIXY —YE[X] — XE[Y] + E[X]E[Y]]

F[XY] — E[X]E[Y] =0 (if X and Y are independent)

|
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Variancia da soma de variaveis
aleatorias

Var [Z a;;Xg] =Y a!Var[X;] (if X;'s independent)

t=1 =1
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Dependéncia entre variaveis
aleatodrias

« Cov(X,Y) Y E[(X-E[X])(Y-E[Y])]

s Cov(X Y)=0 then X and Y are uncorrelated
= IfX Yindependent then Cov(X,Y) =0

8 Se Cov(X,Y)=0, nao significa que X e Y sao

Independentes
s Covariancia expressa a dependéncia linear
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Dependéncia entre variaveis
aleatorias: exemplo

# Seja X v.a. Uniforme (-1,1) e Y=X?, logo Y é dependente de X.
Qual o valor de Cov(X,Y) ?

Cov(X ,Y)=E[XY]|-E[X]E[Y]=0

4 Y é dependente de X, mas X e Y sao nao correlacionadas.
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Coeficiente de Correlacao

m (Cross) Correlation Co-etficient:

_ Cov(X.)Y) B .
p(Xi‘ Y) \/VEIT[X]ILK{IT[Y]j 1 g p(-‘x*y) é l

_ Cov(X\)Y)
- 0xO0y

m The closer p (X Y) 1s to —1 or 1, the stronger the
linear relationship 1s between X and Y.

4
I
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Coeficiente de Correlacao

r = 4005

.
- L ]
* [ ]
r = —{).94
(b)
r = +0.86
(€]

(e)
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