4. Sensitivity of the Principal Eigenvector Places a Limit on the Number of Elements and

Their Homogeneity

To a first order approximation, perturbation (w1 in the principal eigenvector w1 due to a  perturbation (A in the matrix A where A is consistent is given by:
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The eigenvector w1 is insensitive to perturbation in A, if the principal eigenvalue (1 is separated from the other eigenvalues (j, here assumed to be distinct, and none of the products vjT wj of left and right eigenvectors is small. We should recall that the nonprincipal eigenvectors need not be positive in all components, and they may be complex.  One can show that all the vjT wj are of the same order of magnitude, and that v1T w1 , the product of the normalized left and right principal eigenvectors is equal to n.  If n is relatively small and the elements being compared are homogeneous, none of the components of w1 is arbitrarily small and correspondingly, none of the components of v1T is arbitrarily small.  Their product cannot be arbitrarily small, and thus w is insensitive to small perturbations of the consistent matrix A. The conclusion is that n must be small, and one must compare homogeneous elements.  Later we discuss placing a limit on the value of n.
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