
HW4

1 Independence of linear and quadratic terms

In HW3 Q3, we consider a hypothesis concerning a contrast of group means in a one-way
ANOVA:

H0 : c1µ1 ` c2µ2 ` ¨ ¨ ¨ ` cmµm “ 0

where c1 ` c2 ` ¨ ¨ ¨ ` cm “ 0. Define the sample value of the contrast as

C ” c1Ȳ1 ` c2Ȳ2 ` ¨ ¨ ¨ ` cmȲm

and let
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12 is the sum of squares for the contrast.
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2 Multivariate normal distribution

Let X “ pX1, X2, X3q
T be a trivariate normal random variable with mean µX “ p1, 2, 3q
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and covariance matrix
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1. Find the mean and variance of the random variable Y “ 2X1 ´X2.

2. Find the mean and covariance matrix of the random vector pW1,W2q “ pX1, X2`X3q.
Are W1 and W2 independent?
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