Joint Distribution - Review

eletX:S5—~{ai,..,an,...}andY : S — {b1,...,bm, ...}
be two discrete random variables. The joint prob-
ability mass function of (X,Y) isp: {a1,...,an,...} X
{bl, ceey Oy, } — [O, 1]

p(a;,b;) = P(X = a;,Y = b;)

e T he marginal distribution of X has as proba-
bility mass function

px(a;) = > p(a;, by)
k=1

Similarly, the marginal distribution of Y has as
probability mass function

py(b;) = Y p(ag,b;).
k=1



Expectation - Review

Consider g : {a1,...,an, ...} X {b1,.-.,bm, ...} = R:
o E[g(X,Y)] =321 3521 p(ai, bj)g(a;, b))
e ElaX + Y| = aE[X] + BE|y]

.E[ZZ 1az ] = Z? 1041E[X]



Independence

e X and Y are independent random variables if and
only if p(a;, b;) = px(a;)py (b;).

e If X and Y are independent E[XY] = E[X]E[Y].

o If X and Y are independent

Var(aX + BY) = a?Var(X) + B2Var(Y).

o If X4,...,X,, are independent

n n
Var() o X)) = ) agVar(Xz-).

Example If X ~ Binomial(n,p), then

Var(X) = np(1 — p).



Conditional Distribution

e T he conditional distribution of X given that
Y = bj IS

p(a;, bj)

py (b;)

for any value b; such that py(b;) > O.

P(X = a;]Y = bj) = p(a;]b;) =

e Note that >, p(a;|b;) = 1.
o E[g(X)|Y =b;] =372, p(a;]b;)g(a;)

o E[g(Y)|X = a;] = 252, p(b;lai)g(b;)



