
ANNEXE 6

LOIS DE PROBABILITÉ

A.6.1 ANALOGIE D.O.1-D.P.1

D.O.1 {xj , fj); j = 1, . . . , J} D.P.1 {xj , pj); j = 1, . . . , J}
1. Paramètres de position

a) Moyenne : x =
∑
j fjxj a) Moyenne : µ =

∑
j pjxj

b) Quantile d’ordre p(1) : b) Quantile d’ordre p(2) :

xp =

{
xj , si Fj−1 < p < Fj
xj+xj+1

2 , si Fj = p
xp =

{
xj , si F (xj−1) < p < F (xj)
xj+xj+1

2 , si F (xj) = p

c) Médiane : x1/2 c) Médiane : x1/2

d) Mode : valeur la plus fréquente d) Mode : valeur la plus probable
(il peut y avoir plusieurs modes) (il peut y avoir plusieurs modes)

2. Paramètres de dispersion
a) Variance : a) Variance :
s2 =

∑
j

fj(xj − x)2 V (X) = σ2 =
∑
j

pj(xj − µ)2

b) Écart-type : s =
√
s2 b) Écart-type : σ =

√
σ2

c) Coefficient de variation : sx c) Coefficient de variation : σµ
d) Écart-moyen absolu :

∑
j fj |xj − x| d) Écart-moyen absolu :

∑
j pj |xj − µ|

e) Écart interquartile : x3/4 − x1/4 e) Écart interquartile : x3/4 − x1/4

f) Écart interdécile : x9/10 − x1/10 f) Écart interdécile : x9/10 − x1/10
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A.6.2 LOIS DE PROBABILITÉ USUELLES

a) Lois discrètes
LOIS {(x, px), x ∈ V} M(t) µ, σ2 µ3, µ4 γ1, γ2

Uniforme
U(1, . . . , n)

x ∈ {1, 2, . . . , n}

px =
1

n

1

n

nX
x=1

etx
µ =

n+ 1

2

σ2 =
n2 − 1

12

µ3 = 0

µ4 =
(n2 − 1)(3n2 − 7)

20

γ1 = 0

γ2 = −6(n2 + 1)

5(n2 − 1)

Binomiale B(n, p)
0 < p < 1
q = 1− p

x ∈ {0, 1, 2, . . . , n}

px =
`
n
x

´
pxqn−x

`
q + pet

´n µ = np

σ2 = npq

µ3 = npq(q − p)

µ4 = npq(1− 6pq + 3npq)

γ1 =
q − p
√
npq

γ2 =
1− 6pq

npq

Bernoulli B(1, p)
0 < p < 1
q = 1− p

x ∈ {0, 1}

px = pxq1−x q + pet
µ = p

σ2 = pq

µ3 = pq(q − p)

µ4 = pq(1− 3pq)

γ1 =
q − p
√
pq

γ2 =
1− 6pq

pq

Hypergéométrique
H(N,n, p)

Np ∈ N
q = 1− p

x ∈ N et
max(0, n−Nq)

6 x 6 min(n,Np)

px =

`
Np
x

´ “
Nq
n−x

”
`
N
n

´
· · ·

µ = np

σ2 =
N − n
N − 1

npq
· · · · · ·



a) Lois discrètes (suite)
LOIS {(x, px), x ∈ V} M(t) µ, σ2 µ3, µ4 γ1, γ2

Poisson P(λ)
λ > 0

x ∈ N

px =
e−λλx

x!

exp
ˆ
λ
`
et − 1

´˜ µ = λ

σ2 = λ

µ3 = λ

µ4 = λ+ 3λ2

γ1 =
1√
λ

γ2 =
1

λ

Géométrique
(Pascal)

x ∈ N

px = pqx−1

pet

1− qet
µ =

1

p

σ2 =
q

p2

µ3 =
q(q + 1)

p3

µ4 =
q(9q + p2)

p4

γ1 =
q + 1
√
q

γ2 = 9 +
p2

q
Binomiale
négative
BN (n, p)

0 < p < 1

q = 1− p

x ∈ N

px =

 
n+ x− 1

n− 1

!
pnqx

„
p

1− qet

«n µ = n
q

p

σ2 = n
q

p2

µ3 = n
q

p3
(q + 1)

µ4 =
nq

p4
[(q + 2) + 3(nq − 1)]

γ1 =
q + 1
√
nq

γ2 =
(q + 2)2 + 3(nq − 1)

nq

b) Lois continues
LOIS f(x), x ∈ R M(t) µ, σ2 µ3, µ4 γ1, γ2

Uniforme U [a, b]

a, b ∈ R
a < b

8<:
1

b− a si a 6 x 6 b

0 ailleurs

ebt − eat

(b− a)t

µ =
a+ b

2

σ2 =
(b− a)2

12

µ3 = 0

µ4 =
(b− a)4

80

γ1 = 0

γ2 = −6

5



b) Lois continues (suite 1)
LOIS f(x), x ∈ R M(t) µ, σ2 µ3, µ4 γ1, γ2

Normale N (µ, σ2)

µ ∈ R
σ2 ∈ R+

0

1

σ
√

2π
exp

»
− (x− µ)2

2σ2

–
exp

»
tµ+

t2σ2

2

–
µ

σ2

µ3 = 0

µ4 = 3σ4

γ1 = 0

γ2 = 0

Laplace L(θ, φ)

θ ∈ R , φ ∈ R+
0

1

2φ
exp

»
−
˛̨̨̨
x− θ
φ

˛̨̨̨–
etθ

1 + t2φ2
µ = 0

σ2 = 2φ2

µ3 = 0

µ4 = 24φ2

γ1 = 0

γ2 = 0

Exponentielle négative EN (λ)

λ > 0

8<: 0 si x < 0

λe−λx si x > 0

λ

λ− t
(si t < λ)

µ =
1

λ

σ2 =
1

λ2

µ3 =
2

λ3

µ4 =
9

λ4

γ1 = 2

γ2 = 6

Gamma Γ(p, λ)

p > 0

λ > 0

8><>:
0 si x < 0

λp

Γ(p)
e−λxxp−1 si x > 0

où Γ(p) =

Z ∞
0

e−xxp−1dx

1`
1− t

λ

´p
(si t < λ)

µ =
p

λ

σ2 =
p

λ2

N.B. : Si p = 1 : Exponentielle négative

Si λ = 1 : Gamma standard

Si p =
ν

2
(ν ∈ N0)

et λ =
1

2
: loi khi-carré

Logistique
e−x

(1 + e−x)2

µ = 0

σ2 =
π3

3
Rappel : Γ(p) = (p− 1)Γ(p− 1) si p > 1 ; Γ(p) = (p− 1)! si p ∈ N0 ; Γ(1/2) =

√
π.



b) Lois continues (suite 2) (Rappel : Γ(p) = (p− 1)Γ(p− 1) si p > 1 ; Γ(p) = (p− 1)! si p ∈ N0 ; Γ(1/2) =
√
π )

LOIS f(x), x ∈ R M(t) µ, σ2 µ3, µ4 γ1, γ2

Pareto
Par(λ, θ)

λ > 1

θ > 0

8>><>>:
0 si x < θ

λ− 1

θ

„
θ

x

«λ
si x > θ

µ =
λ− 1

λ− 2
θ (si λ > 2)

σ2 =
λ− 1

(λ− 3)(λ− 2)2
θ2 (si λ > 3)

Khi-carré χ2
ν

8<:
1

2
ν
2 Γ
`
ν
2

´e−
x
2 x

ν
2−1 si x ∈ R+

0

0 ailleurs

1

(1− 2t)
ν
2

µ = ν

σ2 = 2ν

µ3 = 8ν

µ4 = 12ν(ν + 4)

γ1 =
4√
2ν

γ2 =
12

ν

N.B. :
p

2χ2
ν ≈ N (

√
2ν − 1 , 1)

Student tν Γ
`
ν+1

2

´
√
νπΓ

`
ν
2

´ „1 +
x2

ν

«− ν+1
2

x ∈ R
µ = 0 (ν > 1)

σ2 =
ν

ν − 2
(ν > 2)

µ3 = 0

µ4 =
3ν2

(ν − 2)(ν − 4)

(ν > 4)

γ1 = 0

γ2 =
6

ν − 4
(ν > 4)

Fisher-
Snédecor
Fν1,ν2

8>>>>>><>>>>>>:

Γ
`
ν1+ν2

2

´
Γ
`
ν1
2

´
Γ
`
ν2
2

´ „ν1

ν2

« ν1
2

x
ν1
2 −1

×
„

1 +
ν1

ν2
x

«− ν1+ν2
2

si x ∈ R+
0

0 ailleurs

µ =
ν2

ν2 − 2
(ν2 > 2)

σ2 =
2ν2

2 (ν1 + ν2 − 2)

ν1(ν2 − 2)2(ν2 − 4)

(ν2 > 4)

N.B. :

Fν1,ν2 ≈
χ2
ν1

ν1
si ν2 →∞

Z =
1

2
lnFν1,ν2

≈ N
»

1

2

„
1

ν2
− 1

ν1

«
,

1

2

„
1

ν2
+

1

ν1

«–
si ν1, ν2 →∞




