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1. Introduction

We consider ordinary regression model, which is expressed as y = 1β0 + Xβ1 + ε, where y is

an (n × 1) vector of dependent variable, 1 is an (n × 1) vector whose elements are all 1’s, X

is an (n × p) matrix of standardized (
∑n

i Xij = 0,
∑n

i X2
ij = 1, j = 1, . . . , p) independent

variables, and ε is an (n × 1) vector of error terms. The ridge regression estimator for the

regression coefficient vector can be expressed as β̂R =
[
ȳ, yTXV (nΛ + kI)−1V T

]
, where Λ is

the diagonal matrix of the eigenvalues of the covariance matrix XTX and V is the matrix of

the associated eigenvectors. Shi and Wang(1999) considered the influence on the regression

coefficients under the condition that ridge parameter k is fixed and on the influence on k,

separately. But in this paper, we consider the influence on regression coefficients in two cases:

One is the case where the ridge parameter is fixed, and the other unfixed. In the latter case the

indirect effect through the change of the ridge parameter as well as the direct effect are taken

into account on the regression coefficients.



2. Measuring Influence in RR

By using the result of Tanaka(1989) the influence function for the regression coefficient vector

is derived as
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where Syx = n−1∑
i(xi − x̄)(yi − ȳ), A(1) = S
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D , R is

a correlation matrix of X and the superscript (1) means the influence function.

3. Numerical Example

Walker and Birch(1988) and Shi and Wang(1999) applied ridge regression analysis and their

influence analyses to the Longley data(Longley, 1967). The data set consists of 6 explanatory

variables and 16 observations. Walker and Birch(1988) used approximate deletion formulas

and cases 16, 10, 4, 15 and 1 were found to be influential in ridge regression(k = 0.0002) in

order of the amounts of influence, while Shi and Wang(1999)’s result modified those influential

observations on the ridge estimator in order as 10, 4, 15, 16 and 1(k = 0.0002). In our result

cases 5, 16, 3, 15 and 4 are found influential in this order.
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RESUME

Influence functions are derived for the regression coefficients in ridge regression. In doing

this we consider two cases: One is the case where the ridge parameter is fixed, and the other

unfixed. In the latter case indirect effect through the change of the ridge parameter as well

as direct effect are taken into account on the regression coefficients. A numerical example is

shown for illustration and a comparison is made with the influence analysis based on Shi and

Wang(1999)’s method.


