
Chapter 12

• Prediction. New value for the covariates is

x′
0 = (1, x10, x20, ..., xk0).

A (1− α) confidence interval for the mean response E(Y0|x0) is[
Ŷ0 − tα/2,n−k−1S

√
x′

0(X′X)−1x0, Ŷ0 + tα/2,n−k−1S
√
x′

0(X′X)−1x0

]
,

where

Ŷ0 = β̂0 +
k∑

j=1

β̂jxj0.

A (1− α) prediction interval for the new observation Y0 is[
Ŷ0 − tα/2,n−k−1S

√
1 + x′

0(X′X)−1x0, Ŷ0 + tα/2,n−k−1S
√
1 + x′

0(X′X)−1x0

]
.

• Coefficient of determination

R2 =
SSR

SST
= 1− SSE

SST
.

Adjusted coefficient of determination

R2
adj = 1− SSE/(n− k − 1)

SST/(n− 1)
.

• Cp statistic

Cp = p+
(s2 − σ̂2)(n− p)

σ̂2
,

where p is the number of model parameters, s2 is the mean square error for the
candidate model, σ̂2 is the mean square error from the most complete model. One
chooses the model with minimal Cp.
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