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One of the most important tasks arising in finding the type of functional
dependence in conditions of small sample of initial data and large size of the factor
space is the construction of regression polynomials with as few uncertain coefficients
as possible. The difficulty lies in the fact that when the number of estimated
coefficients of a polynomial (or a functional of another kind) is reduced, the accuracy
of estimation of the desired value drops significantly.

The problem of constructing approximating polynomials of good quality with a
small number of unknown coefficients is proposed as follows. It is necessary to
construct a polynomial of such a kind that the number of estimated coefficients would
be smaller than that of the full polynomial. A promising idea for solving this problem
1s as follows. We describe each coefficient of the regression polynomial by a function
of some number of unknown parameters. For this purpose, we maintain an
approximation polynomial of the following form:

L(xq,x5,..., Xm) = fo(bg, b11,---» bim) + fi(bg, b11,---, bim)xy+...+
+fm(bo, D11, bim) X + f11(B21, -, ban)XT + fia(bay, - bam) X1 Xp+. . +
+fmm(b21, ) bam) X5+ .

where f; ;- any function mvariables, b;;- polynomial coefficient.

To construct a specific polynomial it is necessary to determine the type of
functions fo, f1,..., fm, f11, f120 -+ o) frams - -
Two ways of specifying these polynomials were considered:
fi1i2---ik ZZ_’;:lbkij ,il,iz,...,ik = 1,2 ..... m
(1) ﬁliz...ik = H?:lbkij'il' i2F"'lik = 112 ----- m
2)
fo = bo.

The problem of finding the optimal set B = (b, biy...bim boi...bym...)",0f the
approximating polynomial is solved by the least squares method. Of course, the above
algorithm does not guarantee finding the optimal vector of estimated coefficients, but
it allows us to find a good (and often better) approximation of it. Experimental
evaluation of the quality of the proposed methods for obtaining approximation
polynomials has revealed a noticeable advantage of truncated polynomials of type (1).
The use of the proposed approximations radically reduces the number of estimated
parameters, which predetermines a high degree of expediency of their practical
application.
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