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Covariance



Covariance

The covariance measures the average dependence between
multiple random variables. Let W = ()15) be a random vector.




Covariance i

Let X| and X5 be 2 random variables with mean x; and u»,
respectively. The covariance of X| and X» is defined as

Cov(X1,X2) = E{(X1 — p1)(X2 — p2)}
= E(X1X2) — p1p2

If X; and X, are independent random variables, then

COV(Xl ) Xz) = (
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Correlation

The correlation of X| and X> is defined as

COV(Xl,Xz)

p=Cor(X;,X;) =

\/ Var(X;)Var(X;)



MGF Property: Independence

Let X and Y be independent random variables. Let
/Z =X+ Y, the MGFof Z is

Mz(t) = Mx(t)My (1)
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Statistics and Inference
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Sampling Distributions



lid Random Variables



Sampling Distributions

A sampling distribution is the distribution of a statistic. Many
known statistics have a known distribution.
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t-distribution
LetZ ~ N(0,1), W ~ y2,Z L W;therefore:
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F-distribution
Let W, N)(yzl W» N)(yzz, and Wy L W,; therefore:

Wl/l/l
I = ~ Lo
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Example
Let X1, X5, ..., X, ilrg N(u,c?),showthat X ~ N(u, c?/n).

t262

Note: the MGF of X is e!'* 2.




Central Limit Theorem



Central Limit Theorem

Let X1, X5, ..., X,, beidentical and independent distributed
random variables with £(X;) = u and Var(X;) = 0% We

define

O
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Then, the distribution of the function Y,, converges to a

standard normal distribution functionas n — 0.

Y, ~ Mo,

X - o1 g
Ynzﬁ( ﬂ)whereXz—ZX,-.
n
i=1



Central Limit Theorem



Example

Let X1, ..., X, ilrg)(pz,the MGF is M(t) = (1 — 2¢)~P"? Find
the distribution of X. EU) ) /0 y i) - 0279 _
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