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Lois à 2 variables aléatoires

Couple de VA

Z(ω) = (X(ω), Y (ω))

Loi conjointe

pX,Y (x, y) = P(X = x, Y = y)

Loi marginale

P(X = xi) =

n∑
j=1

pX,Y (xi, yj)

Loi conditionnelle

pX|Y=y(X = x) =
P(X = x, Y = y)

P(Y = y)

Fonction de répartition

conjointe

FX,Y (x, y) = P(X ≤ x, Y ≤ y)

Densité de probabilité

conjointe

fX,Y (x, y) =
∂2FX,Y (x, y)

∂x∂y

Moments d’ordre (p, q) (cas discret)

E[XpY q] =

n∑
i=1

m∑
j=1

xp
i y

q
jpX,Y (xi, yj)

Moments d’ordre (p, q) (cas continu)

E[XpY q] =

∫ +∞

−∞

∫ +∞

−∞
xpyqfX,Y (x, y)dxdy

Corrélation et covariance

Corrélation

E[XY ] =

∫
R2

xyfX,Y (x, y)dxdy

Coefficient de corrélation linéaire

ρX,Y =
Cov(X,Y )

σXσY
=

E[XcY c]√
E [(Xc)2]

√
E [(Y c)2]

Covariance

Cov(X,Y ) = 0 ⇐⇒ non corrélées

E[XY ] = 0 ⇐⇒ orthogonales

Cov(X,Y ) = E[XcY c] = E[XY ]− E[X]E[Y ]
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Autocorrélation et Intercorrélation

Autocorrélation

rXX(t1, t2) = E[Xt1X
∗
t2 ]

rXX(t, t) = E[|Xt|2] = µ2,X(t)

Autocovariance

cXX(t1, t2) = E[Xc
t1X

c
t2

∗] = rXX(t1, t2)− E[Xt1 ]E[X∗
t2 ]

cXX(t, t) = σ2
X(t)

Intercorrélation et intercovariance

Intercorrélation

rXY (t1, t2) = E[Xt1Y
∗
t2 ]

Intercovariance

cXY (t1, t2) = E[Xc
t1Y

c
t2

∗] = rXY (t1, t2)− E[Xt1 ]E[Y ∗
t2 ]

2


