
MATH 414 / 416 COMMON DISCRETE RANDOM VARIABLES (THE “BLUE SHEET”)

DISTRIBUTION X DENSITY FUNCTION fX(x) EX V ar(X)
PROBABILITY GENERATING FUNCTION GX(t)

MOMENT GENERATING FUNCTION MX(t)

uniform on
{1, ..., n} f(x) = 1

n for x = 1, 2, ..., n n+1
2

n2−1
12

GX(t) = t(tn−1)
n(t−1)

MX(t) = et(ent−1)
n(et−1)

binomial b(n, p) f(x) =

(
n
x

)
px(1− p)n−x

for x = 0, 1, ..., n
np np(1− p) GX(t) = (1− p+ pt)n

MX(t) = (1− p+ pet)n

Geom(p)
0 < p < 1

f(x) = p(1− p)x for x = 0, 1, 2, ... 1−p
p

1−p
p2

GX(t) = p
1−(1−p)t

MX(t) = p
1−(1−p)et

negative binomial
NB(r, p)

f(x) =

(
r + x− 1

x

)
pr(1− p)x

for x = 0, 1, 2, ...
r 1−p

p r 1−p
p2

GX(t) =
(

p
1−(1−p)t

)r
MX(t) =

(
p

1−(1−p)et

)r
Pois(λ) f(x) = λxe−λ

x! for x = 0, 1, 2, ... λ λ
GX(t) = eλ(t−1)

MX(t) = eλ(et−1)

hypergeometric
Hyp(n, r, k)

f(x) =

 r
x

 n− r
k − x


 n
k


kr
n

kr
n

(
n−r
n

)
n−k
n−1 not given here

for x = 0, 1, ..., k

d−dimensional
hypergeometric
with parameters
n, (n1, ..., nd), k

f(x1, ..., xd) =

 n1

x1

 n2

x2

···
 nd
xd


 n
k


for x1 + x2 + ...+ xd = k

N/A N/A N/A

multinomial
n, (p1, ..., pd)

f(x1, ..., xd) = n!
x1!x2!···xd!p

x1
1 px2

2 · · · p
xd
d

for x1 + x2 + ...+ xd = n
N/A N/A N/A



MATH 414 / 416 COMMON CONTINUOUS RANDOM VARIABLES (THE “BLUE SHEET”)

DISTRIBUTION X
DENSITY FUNCTION fX(x)

DISTRIBUTION FUNCTION FX(x)
EXPECTED VALUE EX

VARIANCE V ar(X)
MGF MX(t)

uniform on (a, b)

f(x) =

{
1
b−a x ∈ (a, b)

0 else

F (x) =


0 x < a
x−a
b−a x ∈ [a, b)

1 x ≥ b

EX = a+b
2

V ar(X) = (b−a)2

12

MX(t) = etb−eta
t(b−a)

exponential
Exp(λ)

f(x) =

{
λe−λx x ≥ 0

0 x < 0

F (x) =

{
1− e−λx x ≥ 0

0 x < 0

EX = 1
λ

V ar(X) = 1
λ2

MX(t) = λ
λ−t for t < λ

Cauchy
f(x) = 1

π(1+x2)

F (x) = 1
2 + 1

π arctanx

EX =∞
V ar(X) DNE MX(t) DNE

std. normal n(0, 1)
f(x) = 1√

2π
e−x

2/2

F (x) = G(x)

EX = 0
V ar(X) = 1

MX(t) = et
2/2

normal n(µ, σ2)
f(x) = 1

σ
√

2π
exp

(
−(x−µ)2

2σ2

)
F (x) = G(x−µσ )

EX = µ
V ar(X) = σ2 MX(t) = exp

(
µt+ σ2t2

2

)
gamma Γ(r, λ)

f(x) =

{
λr

Γ(r)x
r−1e−λx x > 0

0 x ≤ 0
FX not given here

EX = r
λ

V ar(X) = r
λ2

MX(t) =
(

λ
λ−t

)r
for t < λ

joint normal with
mean vector −→µ and
covariance matrix Σ

f(−→x ) = 1
(2π)d/2

√
det Σ

exp
[−1

2 (−→x −−→µ )TΣ−1(−→x −−→µ )
]

N/A not given here


