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Random Variables e—

Expected Value e'-

Common Distributions e

Useful Theorems

Estimators and Estimation Theory
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Random Variables

X~ForXn~p
For two random variables X, Y, their joint CDF is

PXY(Xzy):F(ny):P(XSX’YSy)'

The corresponding joint PDF is

PF(x,y)
p(x,y) = T@y
The conditional PDF of Y given X = x is
pPLx,y
plylx) = ( ),
p(x)

oo

where p(x) = [*°_ p(x,y)dy
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Expected Value

75 g(x)p(x)dx, if X is continuous

E(g(X)) = /g(x)dF(X) = {Zx g(x)p(x), if X is discrete

> E(C5 6gi(X)) = X5 ¢ - Egi(X0))-
> Notation p = E(X)
> Var(X) = E((X — 1£)?) is the variance of X.
» If Xi,---, X, are independent, then
E(X1-Xo---Xn) =E(X1) - E(X2) - - - E(Xn).
> If Xi,---, X, are independent, then

n n
ar (Z a,-X,-) = Z a,-2 - Var(X;).
i=1

i=1

v

Covariance

Cov(X, ¥) = E((X — m)(Y — ) = E(XY) — ity

(Pearson’s) correlation
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Cov(X,Y)

Ox0y

p(X,Y) =
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