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Characterizing the joint distribution of multiple random variables
o The joint cdf of X1,..., X Fx,,..x,(Z1,...,2n) =Pr(Xy <z1,..., X, <zp), (21,...,2,) € R
e Discrete Xy,..., X,

— Joint pmf px, . x,(z1,...,2n) =Pr(X1 =21,..., Xy = 2y), (x1,...,2,) €R”
— supp(Xi,...,Xpn) ={(z1,...,2p) e R" 1 px,, _ x,(21,...,2,) > 0}
— Marginal pmf of X;:

px, (z;) = E PXy,.0Xn (T1,. .., T0)
LlyeryTi—15Ti41s+3Tn
o Continuous X1,...,X,

— Joint pdf fx, .. x,(®1,...,2,) = (0"/0x1---0xn)Fx,,  x,(T1,. .., &), (T1,...,2,) ER"
— supp(X1,..., Xpn) ={(z1,...,2n) €R": fx, _ x,(71,...,2,) >0}
— Marginal pdf of X;:

in (Z‘Z) = / fx($)d$1 e dxi_ldmiH e dxn
Rn—1

(Mutual) independence
e RVs Xy,..., X, are (mutually) independent <

FX17~~7Xn (xlv cee 7xn) = H FXi (xl)
1=1

— Joint pmf px,, . x, (z1,...,2n) = [[1e) px, (z;) (for discrete X1,..., X))
— Joint pdf fx,.. x,(z1,...,2,) = H;L=1 fx,(x;) (for continuous Xy, ..., X,,)
o (Optional) The mgf of X; exists for all 4, say Mx,(¢;). Then X;,...,X,, are (mutually) independent =
Mx, .. x,(t1,. . tn) = [Ty Mx, ()


mailto:zhou67@uwm.edu
https://zhiyanggeezhou.github.io/

	Characterizing the joint distribution of multiple random variables
	(Mutual) independence

