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ubset Selectign. We iden"tifyja S
that we believe to be retated to

model using least squares on the reduced set of variables

20

o/ (Shrinkage. We fit a model involving all p predictors, but
\ the estimated coefficients are shrunken towards zero
\ relajive to the least squares estimates. This shrinkage (also
) %kn wn as reqularization) has the effect of reducing variance

d can also perform variable selection. [ /A§§ SO g
: : : ; — —
o | Dimension Reductiof. We project the p predictors into
-dimensional subspace, where M < p. This is achieved by
computing M different linear combinations, or projections,

of the variables. Then these M projections are used as
predictors to fit a linear regression mod VhyTeast squares.
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Best subset and stepwise model selection procedures U 0 ﬂ U O-O>

Best Subset Selection

1. Let Mg denote the null model, which contains no
predictors. This model simply predicts the sample mean
for each observation.

2. For k=1,2,...p:

(a) Fit all (¥) models that contain exactly k predictors.

(b) Pick the best among these (7) models, and call it M. Here
best is defined as having the smallest RSS, or equivalently
largest RZ.

3. Select a single best model from amongA

cross=vahidated predjiction error, C),
xC
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E@Ward Stepwise Selection \

e Forward stepwise selection begins with a model containing
no predictors, and then adds predictors to the model,
one-at-a-time, until all of the predictors are in the model.

e In particular, at each step the variable that gives the
greatest additional improvement to the fit is added to the
model.
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predictors.
; For(k_/z_&{_,—p——;
2.1 Consider all p — k£ models that augment the predictors in
M. with one additional predictor.
2.2 Choose the best among these p — k models, and call it
M. 1. Here best is defined as having smallest RSS or

highest R?.

. Select a single best model from among My, ..., M, using
cross-validated prediction error, C), (AIC), BIC, or
adjusted R?.
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