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Multinomial
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e Suppose we perform n i.i.d. trials each of which has k

different possible outcomes. /

n tna\ x o = <

e Forj=12,... k, letp resent the probability any given
trial results in the jt outcome and let X represent the

number of the n trials that result in the j* outcome.
L = Z 1CTrel v heo ok torz 3)

e The joint distribution of all of the random variables Xj, X5,
..., Xk is called a “multinomial distribution”.
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o Let B(x1,x2,...,xx) = {X1 = x1, Xo = xp,
Then,
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Multinomial

The joint distribution of X1, X, ... X) is given by

n!

k

Xj
xiIxo! . x 0 Lj=1 pj

P(Xl :Xl,...,Xk:Xk):

if x; €{0,1,...,n}

and Zf:lxj =n

otherwise
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Sums of Random Variables
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Let X, Y ~ Bernoulli(p) be two independent random variables.
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Sums of Random Variables

Let X, Y ~ Bernoulli(p) be two independent random variables.
Z=X+Y, Z~7



Expectation of product

X and Y are independent, then E[XY] =



Covariance

The “covariance of X and Y is defined as
Cov[X, Y] = E[(X — EX])(Y — E[Y])]



Covariance-Facts

Cov[X, Y] = Cov|Y, X];

Cov[X,aY + bZ] = a- Cov[X, Y]+ b- Cov[X, Z];
Cov[aX + bY,Z] = a- Cov[X,Z] + b- Cov|Y, Z]; and

If X and Y are independent with a finite covariance, then
Cov[X,Y]=0.

Var[X + Y] = Var[X] + Var[Y] + 2Cov[X, Y].



