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1 The discrete distributions

1. Bernoulli with parameter p, text pg. 105

p(x) = px(1 − p)1−x, x = 0, 1

M(t) = 1 − p + pet

E(X) = p

V (X) = pq

2. Binomial with parameters n and p, text pg. 120-126

p(x) =

(

n

x

)

px(1 − p)n−x, x = 0, 1, · · · , n

M(t) = (1 − p + pet)n

E(X) = np

V (X) = npq

3. Hypereometric with parameters N , M and n,text pg. 129-131

p(x) =

(

M

x

)(

N−M

n−x

)

(

N

n

) , x ≤ n, x ≤ M and max(0, n − N + M) ≤ x ≤ min(n, M)

E(X) =
nM

N

V (X) =
N − n

N − 1
· n ·

M

N
· (1 −

M

N
)
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4. Negative binomial with parameters r and p, text pg. 132

p(x) =

(

x + r − 1

r1

)

pr(1 − p)x, x = 0, 1, 2, · · ·

M(t) =
pr

(1 − (1 − p)et)r

E(X) =
r(1 − p)

p

V (X) =
r(1 − p)

p2

5. Geometric with parameter p, text pg. 133

p(x) = p(1 − p)x, x = 0, 1, 2, · · ·

M(t) =
p

1 − (1 − p)et

E(X) =
1 − p

p

V (X) =
1 − p

p2

Remark The geometric distribution is the special case of the negative binomial
distribution with

r = 1 and p = p.

6. Poisson with parameter λ, text pg. 135-138

p(x) =
λxe−λ

x!
, x = 0, 1, 2, · · ·

M(t) = eλ(et
−1)

E(X) = λ

V (X) = λ

2



2 The continuous distributions

1. Uniform distribution on [A,B], text pg. 148

f(x) =

{

1
B−A

, A ≤ x ≤ B

0, otherwise

M(t) =
eBt − eAt

t(B − A)

E(X) =
A + B

2

V (X) =
(B − A)2
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2. Gamma distribution with parameters α and β, text pg. 175-176

f(x) =

{

0, x < 0

xα−1e
−

x
β

βαΓ(α)
, x ≥ 0

M(t) =
1

(1 − βt)α

E(X) = αβ

V (X) = αβ2

3. Exponential with parameter λ, text pg. 177

f(x) =

{

0, x < 0

λe−λx, x ≥ 0

M(t) =
1

1 − t
λ

E(X) =
1

λ

V (X) =
1

λ2

Remark The exponential distribution is the special case of the gamma distribution
with

α = 1 and β =
1

λ
.
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4. The chi-squared distribution with parameter ν , text pg. 179 We will
abbreviate this to χ2(ν).

f(x) =







0, x < 0
x

ν
2 −1

e
−

x
2

2
ν
2 Γ( ν

2
)

, x ≥ 0

M(t) =
1

(1 − 2t)
ν
2

E(X) = ν

V (X) = 2ν

Remark The chi-squared distribution is the special case of the gamma distribution
with

α =
ν

2
and β = 2.

5. The normal distribution with parameters µ and σ2, text pg. 165-168

f(x) =
1

√
2πσ

e−
(x−µ)2

2σ2 , ∞ < x < ∞

M(t) = eµt+ σ2t2

2

E(X) = µ

V (X) = σ2

5. The standard normal, text pg. 161-165

f(x) =
1

√
2π

e−
(x)2

2 , ∞ < x < ∞

M(t) = e
t2

2

E(X) = 0

V (X) = 1

Remark The standard normal distribution is the special case of the normal distri-
bution with

µ = 0 and σ2 = 1.
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