620-371: Linear Models

Practice Class 8

28th April, 2009

. It is known that R(v,|v,) has a noncentral x? distribution with r degrees
of freedom and noncentrality parameter

1
A= ﬁBTXT[X(XTX)*lXT — Xo(XT X)) X1 X 3.
Show that if Hy : v, = 0 is true, then A = 0. (Hint: Partition X and B8
and calculate X 3).

. In this question, we will show (in a different way to the lecture slides) that
(b—B")TXTX(b—B") and SSg.s are independent. We set q =y — X3".
(a) Show that (b —B8)TXTX(b- ") =q’ X(XTX) 1XTq.
(b) It can be shown that SSgres = q7 [I — X(XTX) 1 X7]q. Show that

these two quadratic forms are independent.

. Consider the hypothesis Hy : 3 = 3*. Formulate this hypothesis in terms
of the general linear hypothesis and show that the test for this general
linear hypothesis is equivalent to nonzero test given earlier in the slides.

. Suppose we have a linear model with 6 parameters and we want to simul-
taneously test the hypotheses Gy =1, 81 = B2 =203 — 2, B4 — f1 = 5.
Write down the C' matrix and 8" vector for the general linear hypothesis
which tests these.

. Consider the model
y =00+ Bi(x1 — 1) + Ba(x2 — T2) +c.

An experiment is designed and run with the following data:

Z1 T2 Yy

10 50 25
100 50 29
10 100 30
100 100 40

(a) Write down the X matrix.

(b) Calculate (50|51, 82) and R(531|Bo, B2).
(c) Calculate R(5y) and R(31]50)-



(d) Show that this model is mutually orthogonal, i.e. the columns of X
are orthogonal to each other.

(e) Test the hypothesis Hy : By + (1 + B2 = 35. You may take the critical
value at 5% for an F' distribution with 1 and 1 degree(s) of freedom
to be 161.45.



