Chapter 6: Summary

Chisquare(x?) Distribution: If Xy, -+, X,, are iid N(0,1), then V = 3" | X2 is said to have a x? distri-
bution with n degrees of freedom (d.f.). It is symbolically written as x2.

The pdf of V' is f(v) = %, v > 0. Note that this is a Gamma(n/2,1/2) pdf.
The mgf of x2 is (1 —2t)""/2, t < 1/2.

E(x2)=mn,V(x%) =2n.

t-Distribution: Let Z and U be independently distributed with Z ~ N(0,1) and U ~ x2. Then
T = Z/(U/n)"/? is said to have Student’s ¢ distribution with n degrees of freedom. It is symboli-
cally written as t,.
ntl
The pdf is given by f(t) = %(1 + %)_("H)/Q, —00 <t < o0.
2

The distribution is symmetric about zero. As n — oo, a t-density converges to a N(0,1) density.

F-Distribution: Let U and V be independently distributed with U ~ x2%, and V ~ x2. Then W = %

is said to have an F-distribution with m,n degrees of freedom. It is symbolically written as Fiy, ;.

The pdf is given by f(w) = %(%)m/zwmm_l(l + D)= (mtn)/2,
Sample Mean and Sample Variance from a Normal Distribution: Let Xy, -+, X,, (n > 2) be iid N(u, 0?).
Define X =n~ 'Y " | X; and $? = (n—1)7' Y} | (X; — X)2. Then

(a) X ~ N(u,0/n).

(b) X and S? are independently distributed.

(c) (n—1)8%/0® ~ X7 .

(d) n'/2(X — ) /S ~ to1.



