Chandler Zuo STAT 610 Office Hour: TW 5-6p

Discussion 8

5.3.8

Let Xi,---,X,, beiid. F and Y1, ---,Y,, be iid. G, and suppose the X’s and Y’s are
independent.

1. Show that if F' and G are N(uj,0%) and N(ug,02), respectively, then the LR test of

H : 02 = 02 versus K : 07 # 032 is based on the statistic s?/s3, where s? = (n; —

DY (X — X)%s5 = (ng — 1)1 22 (Vi — V)2

2. Show that when F and G are normal as in part (a), then (s?/0)/(s3/03) has an Fy,,
distribution with Kk =n; — 1 and m = ny — 1.

3. Now suppose that F' and G are not necessarily normal but that

Geg:{F<'_ba):aeR,b>0}

and that 0 < Var(X?) < oo. Show that if m = Ak for some A > 0 and

Kk(k+m
Chim =1+ (km>z1aa k= Var[(X1 — m)/o1]? m = E(X1),07 = Var(X)).

Then, under H : Var(X;) = Var(Y1), P(s3/s3 < ckm) — 1 —a as k — oo.
4. Let ¢ m be ¢, with s replaced by its method of moments estimate. Show that under
assumptions of part(c), if 0 < EX} < 0o, Py(s3/s3 < épm) — 1 — a as k — oo.
5.3.17
Suppose X, ---, X, are independent, each with Hardy-Weinberg frequency function f given by

z | 0] 1 | 2
fl@) [ 02 ]2001—0) | (1-0)

where 0 < 6 < 1.
1. Find an approximation to P[X < ¢] in terms of § and ¢.
2. Find an approximation to P[V/X < ¢] in terms of # and t.

3. What is approximate distribution of /n(X — u) + X2, where u = E(X1)?
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