Math 262 — 8 December 2022

BIVARIATE TRANSFORMATIONS

Rondom variakles X, and X, have Joint density f{xx.)
and Y= q(X,X.). What is the density of Y 7

cdf method:
@ Ldentify the possible values of Y.
() For a fixed value y, skekh Yoy in the %, plane.
©) Find the region R in the x%-plane where Yev.
@ Find the cdf Fly) by inteqrating f(x, %) over R.

€) Differentiate F to obtain the Aer\sﬁ}/ 'PY(\,).

BIVARIATE TRANSFORMATION THEOREM

Let X, and Xo hae joint density 4(x, %).

Let Y= w(X, X)) and Y= w(X, X,),

With inverse transformation X= v,(‘{,l\(z) ond X,_=vz(\ﬂ,‘{;).
Let M Le the Jacobian matrix
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Then the Joint  density of Y ond Y, is given ,o),
alnp:) = £ (vn}ﬂ, w (y Mf(h«}(.
ch2s aly) = A0n)- NG

Let X and Y have Joi(\"' o(e.v\s'\i-y 'F(x,y).
Let (R,G’) be the polar wordinates  of  (X,Y),

X=R oos(e)
Y=R sin (9)

T»\(’J\ H\e, \io'\n‘l' denshty OF R and 8 1S

6((‘} 9) = -F(r csB, r sin 9)' r

ORDER STATISTICS
Let X, X, .., Xa be iid continuous rvs with Pdﬁ -F(x) ond

cdf F(X\ The order statistics of fhis random 50mf>|¢ are
Y, Y, o Yo, where



Yi = the i* swmallest vahe among X, Xs, -y K.
MG Yemin(Xyo Xa) e pdé qy) = n[1-FON] " #(y)

MAX: Yoz max (X, Xn) has paf 9n (y)= Y\[F(Y)]h-l' £(3)

1 Smallest: \{, hos de %‘(y)— (‘_1) ("“\\ [F ‘/)] 1[I-F(Y)]n-i'1c(7)



