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ESL Ex. 3.29

The first order conditions for the ridge solutions are given by

(XTX-I-)\I)Bridge — XTy

such that N
ﬁrldge _ (XTX + )\I)_lXTy

Note that the first equation defines a system of p equations and p unknowns
(the p coefficients [frd8¢).

In the univariate case, where p =1 and X = X; is a n x 1 matrix, X' X is a
scalar.

Now, if we add an identical variable X5 = X7 to the model, and set X = [X; X;],
then
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The first order conditions then becomes

XX -2 X'x, grdeeN (X Ty
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i.e. a system of two equations with two unknowns. Note that the jtj equation
for j = 1,2 can be written as

XITXIBiidge + XIFXIBSidge _ )\B;idge _ Xl'l'y

Analogously, if X consist of p columns all identical to X7, the first order conditions
are p equations on the form



P
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foreach j =1,...,p.

Substract equation j + 1 from equation 7,
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to see that
hpridge _ \ Aridge
)\ﬂj = AﬁjH .

Hence, even without the explicit solution, we can state that the coefficients have

the same value. To find the value of ﬂ;idge, note that, since all coeffiients are
equal,
p .
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and

(pX{ X1 = N)Bi = Xy
which gives
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