Testing Nested Models

e [Two models are nested if both contain the same terms and one has at
least one additional term.

e Example:
y = Po + Bix1 + Pox2 + Baxix2 + € (1)
y = Bo + B1x1 + G222 + B3x172 + Bax] + G575 + € (2)

e Model (1) is nested within model (2).

e Model (1) is the reduced model and model (2) is the full model.
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Testing Nested Models (cont’d)

e How do we decide whether the more complex (full) model contributes
additional information about the association between y and the
predictors?

e |In example above, this is equivalent to testing Hy : 84 = 5 = 0 versus
H, : at least one 3 # 0.

e Test consists in comparing the SSE for the reduced model (SSER) and
the SSE for the complete model (SSE¢).

o SSERr > SSE- always so question is whether the drop in SSE from
fitting the complete model is ‘large enough’.
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Testing Nested Models (cont’d)

e \We use an F'—test to compare nested models, one with k parameters
(reduced) and another one with k + p parameters (complete or full).

e Hypotheses: Hy : Bx4+1 = Br42 = ... = Br4p = 0 versus H, : At least

one 3 # 0.

_ (SSERr—SSE¢)/ # of additional g's

e T[est statistic: F SSEq/[n—(k+tp+1)]

o At level o, we compare the F'—statistic to an F, ,, from table, where
vi=pandvo=n—(k+p+1).

o If ' > F, ., 1, reject Hy.
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Testing Nested Models (cont’d)

e See Example 4.10 on page 233.

e Steps are:

1. Fit complete model with k + p 3's and get SSE¢.
2. Fit reduced model with k£ ('s and get SSFER.

3. Set up hypotheses and choose « value.

4. Compute F'—statistic and compare to table Fy, ., ...

o |f test leads to rejecting Hy, then at least one of the additional terms
in the model contributes information about the response.
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Testing Nested Models (cont’d)

e Parsimonious models are preferable to big models as long as both have
similar predictive power.

e A parsimonious model is one with a small number of predictors.

e |f models are not nested, cannot use the F'—test above to choose
between one and another. Must rely on other sample statistics such as

R? and RM SE.

e In the end, choice of model is subjective.
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