Statistics 230A Fall 2006

Homework 4

1. Consider the effects of multicolinearity on predictions from a standard
linear model.

(a) How does multicolinearity affect the global measure trace(Xyy)?

(b) Consider predicting a new response with covariate value zyg. What
is the effect of multicolinearity?

2. Consider a standard linear model with design matrix
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and unknown coefficients (G, 3s.

(a) Which linear combinations 1ﬂ = alfﬁ + agﬁg have largest and
smallest variance, subject to a? + a2 = 17

(b) If the columns of the design matrix are thought of as values con-
tinuous variables x; and x2, then we are fitting a plane through
the origin: y = (1z1 + faxe. If u = (ug,ug) is a direction vec-
tor, what is the estimated slope of the plane in that direction?
In what direction is the estimated slope most variable? Least
variable? Do the answers “make sense?”

3. Suppose that Y ~ MV N(0,02I,). Show that Y is independent of
Y (Y = Y)%



