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Order statistics

et X Xu he iid continuous random variables

et Xa smallest X Xu

Xu next smallest

c

Xen largest of Xi Xu

Xa E Xa E e E Xin

The ordersIntstis of X Xn

what is the pdf

Xa E Xa E E Xin tuk on the Vales

X E KE EXu if and only if

X Xi
X Xia

Xue Xin
for some permutation i sir in A 1,2 n



So in terms of Xi Xu

Pf Xi Ez E X E Xi 1 Ez Xm Ee E Xu EXinTE

E fx Xi Xin

E fx.la FIX
Now since then ar n permutations of 1,2 n

we have that

P x E E Xa Exit y Xu Ea Exa Ext E

n I flx f xn since it doesn't

matter which Xi Xi etc

f X Xn n Axl f xn for

X E X E L

Xn.JOdistibtonAftouAuenrandomvariabb

Goal Ginn joint pdf f flx for X Xz

and if Y gfk Xz

Yi g IX X2

what is the pdf of Y Ye



We need two assumptions

the mapping KY Y
is uniquely invertible with

x h.ly yu
X holy y

g g are continuously differentiable

and

xi

f
70

Under these two assumptions we have that

fy.iq y.y f X Xz l1Jlxxd

f lhihy.isdihbiH
gfh.cy I



Idea
PLY Ey they

P gfx.sk e y gfx.sk eye

If f x x dx da
v v

gCanalEY
gCx x E z

Mah the following change of variables

X h.ly y
X hely yz

f f h h

dx.dk dydye

Inserting back into the cutgul u obtain

that the integrand is

h hr
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