Question

Let Y7 =min(Xy,...,X,) where Xi,...,X, is a random sample of size n

from the distribution with pdf

F(z]0) = %exp[—(:v —0), >0

Show that 2n(Y; — 0) has the x? distribution with 2 degrees of freedom.

Answer
We have f(z|0) =e @9 z>0
Therefore

F@) = [0
0

xz—0
= / e *dz, z=u—20
0

= 1—e @0 2>

pdf of Vi = g(y1)
= n{l—=F(y)}" " f(n)
- n {e—(w—@)}"*l e w0y s

= ne W70y >0

Let z=2n(Y1 —0)=Yi=2+0, Z>0

1 1
Therefore @ _ — . Therefore |—| = —
z n z 2n

Therefore pdf of Z is h(z) = ne s - ﬁ = %e’é, z>0

This is the pdf of x? with 2 degrees of freedom.



