
Distributions

Binomial:
P{X = k} =

(

n

k

)

pk(1 − p)n−k, k = 0, 1, . . . , n.

E[X ] = np, Var(X) = np(1 − p) MX(t) = (pet + 1 − p)n.

Geometric:
P{X = k} = p(1 − p)k−1, k = 1, 2, . . . .

E[X ] = 1/p, Var(X) = (1 − p)/p2, MX(t) =
pet

1 − (1 − p)et
.

Poisson:

P{X = k} =
λk

k!
e−λ, k = 0, 1, 2, . . . .

E[X ] = λ, Var(X) = λ, MX(t) = eλ(et−1).

Uniform:
fX(x) = 1/(b − a), a ≤ x ≤ b.

E[X ] = (a + b)/2, Var(X) = (b − a)2/12, MX(t) = (ebt − eat)/(b − a).

Exponential:
fX(x) = λe−λx, x ≥ 0.

E[X ] = 1/λ, Var(X) = 1/λ2, MX(t) =
λ

λ − t
.

Normal:
fX(x) =

1

σ
√

2π
e

−(x−µ)2

2σ2 , −∞ < x < ∞.

E[X ] = µ, Var(X) = σ2, MX(t) = eµt+σ2t2/2.

(Densities and mass functions are zero at arguments for which their value is not specified
above.)

Formulas

∞
∑

n=0

xn =
1

1 − x
, |x| < 1.

MX(t) = E[etX ], Ma+bX(t) = eatMX(bt) E[Xn] = M
(n)
X (0)

P (E) =
∑

i

P (E | Fi)P (Fi), if
⋃

i

Fi = S and FiFj = ∅, i 6= j.

E

[

n
∑

i=1

Xi

]

=

n
∑

i=1

E[Xi], Var





∑

1≤i≤n

Xi



 =
∑

1≤i≤n

Var(Xi) +
∑

1≤i6=j≤n

Cov(Xi, Xj)


