Transformations of continuous random vectors.

Theorem. Suppose

(1) U is an open subset of R"” and X = (X3,...,X,,) is a continuous random vector with range U;

(2) V is an open subset of R™ and

g=(91,.--,9n0): U=V

is a continuously differentiable mapping carrying U one-to-one onto V' with continuously differentiable inverse
and

(3) Y =g(X).
Then Y is continuous and

foly) = {fx(x) |det 28(x)|~! ifx € U and y = g(x),

0 else.

Proof. Suppose x € U and y = g(x). For each positive h let

Ch = (yl_h7y1+h>xx(yn_h>yn+h)

Then POY € Cy)
s €Ch

. P(X S gfl(Ch)

W = nr

1
= lim —— d
nl0 (2h)" /g_l(ch) Jx(w)dw

= fx(x) lim ! / dw
g~ (Ch)

rlo (2h)"

= fx(x)|det %(x)rl.



