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Expectation

Discrete Random Variables

Elg(X)] = Y g(x)Pr(X =x)

XES
Var(X) = E[X?] - E[X]>

Continuous Random Variables

[e.o]

Elg(X)] = / g (x)f(x)dx

—00

Var(X) = E[X? - E[X]>.



Families of Discrete Random Variables |
Bernoulli random variables, X ~ Bern(p)
_ _ p, x=1,
Pr(X =x) = {1—p, 0
EX]=p  Var(X)=p(1—p).

Binomial random variables, X ~ Bin(n, p)

Pr(X =x) = <Z>px(1—p)”x, x=0,1,...

E[X]=np Var(X) = np(1 — p).
Poisson random variables, X ~ Po()\), A >0

X 4—A
Pr(X =x) = ALI x=0,1,2,....
X!

E[X]=X  Var(X)=A.



Families of Discrete Random Variables I
Geometric random variables, X ~ Geom(p)

PriX=x) = pd—-p) ! x=1,2,....

1-p
P
Negative Binomial random variables, X ~ NBin(r, p)

E[X] = ,13 Var(X) =

Pr(X=x) = (f:i >pr(1—p)”_r, x=rr+1,....

r r(1—p)
E|X] = - Var(X) = .
[X] p (X) 2
Discrete Uniform random variables, X ~ U(1,2,...,n)

1
Pr( X =x) = = x=1,2,...,n.

EX]=(n+1)/2  Var(X) = (n*-1)/12.



Families of Continuous Random Variables |

Uniform random variables, X ~ U(a, b),

1
fX(X) = ﬁa, a<x<b.
a+b (b—a)?

12

E[X] = Var(X) =

Exponential random variables, X ~ Exp(})),

fx(x) = Xe ™, x>0, A>0.

E[X] = % Var(X) = %

Normal random variables, X ~ N(u,o?),

1 =)
f X) = e_ 202 —_ X — .
x (%) Niroes , —0<x <00, —co< u<oo, o>0

EX]=n  Var(X) =o>



Families of Continuous Random Variables I

Gamma random variables, X ~ Ga(n, \),

)\n
fx(x) = Tn)x"fle*AX, x>0,n>0, A>0, I'(n)=(n—1)!

E[X] = g Var(X) = %

Beta random variables, X ~ Beta(a, b),

fx(x) = B(;, b)xa_l(l —x)b-t
_ Ta+b) .- _
= ) 11— x)bt, 0<x<1 a>0, b>0.
a ab
EXl=o05 V= Grpmerer )



Column example

Here is some text in a left hand column.

A histogram
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