Joint Moment-Generating Functions

Definition. If X and Y are jointly distributed random variables, their joint moment-
generating function is defined to be

Myx y (1, t2) = E(etlx+t2Y)
provided this expectation is defined for all (ty, t) in an open disk about the origin.

A similar definition is made for the moment-generating function of a multivariate
distribution (X1, Xz, ..., Xp).

Some properties of the moment-generating function of a bivariate distribution follow.
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2. Mx(t) = MX,Y (t, 0) and

My () = Mx y(0,1).

3. If Mxy (tl, t2) exists, then the random variables X and Y are independent if, and
only if,

Myx y(t. t2) = My (t) My (t2).
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