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Assume that the unknown m-dimensional vector ~c satisfies the system of equations

~y = X~c + ~ε,

where ~y is an n-dimensional vector of observations of the random vector,

X = (xij) , i = 1, ..., n; j = 1, ..., m; n ≥ m

is a matrix, and ~ε is an n-dimensional random vector of unobservable perturbations such
that

E ~ε = 0, E ~ε~εT = R.

Let the vector ~c and the matrix R satisfy the inequalities

~cT D~c ≤ α, TrR ≤ b,

where D is a positive definite matrix,

0 < α < ∞, 0 < b < ∞.

By means of a linear transformation of the vector ~y :

Tm×n~y + ~tm

we find a matrix T̂m×n and a vector ~̂tm which minimize the loss function
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where Vm×m is a nonnegative definite matrix. The vector

~̂c = T̂m×n~y + ~̂tm

is called the S2-estimator of the vector ~c. As in Theorem 6.1 we prove the following asser-
tion.

Theorem 7.1. If the matrix D is nondegenerate, then
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where V 12~̂tm = 0, λ1, µ1 are the maximal eigenvalues of multiplicity i and j, respectively,
and the matrices T̂ij satisfy the S2-equation
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where

pk, dk > 0,
∑i

k=1
pk = 1,

∑j

k=1
dk = 1,
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k=1
pk = 1,
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dk = 1

are orthonormal eigenvectors which corresponding to eigenvalues λ1 and µ1 respectively.
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