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Introduction and the results. As is known, the fractional Gaussian noise may describe
telecommunication traffic, see, for example, [1-8]. In our paper [9] we generated modeled
heavy-tail data which are the smoothed fractional Gaussian noise data and may describe
telecommunication traffic in stable systems with data packet transfer. In particular, in [9] we
investigated the prediction of the obtained modeled data on the basis of the continuous
Kolmogorov—Wiener filter based on the Walsh functions. In paper [10] we investigated the
corresponding prediction on the basis of the Chebyshev polynomials of the first kind and in
paper [11] we investigated the corresponding prediction on the basis of the Chebyshev
polynomials of the second kind. As is shown [9-11], the results for the Chebyshev polynomials
of the first kind and of the second kind are almost the same, and the prediction made on the
basis of the Walsh functions gives better results than that made on the basis of the Chebyshev
polynomials. But a question occurs — may another polynomial system enhance the prediction
based on the orthogonal polynomials?

In this paper we investigate the corresponding prediction based on the orthogonal
polynomials without weight which are introduced as follows:
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The polynomials (1) obey the following orthogonality condition:
p Ln=k
.([Sn(T)Sk(T)dT=5nkz{o’nik. 3)

The prediction algorithm is similar to that described in [10, 11]. The obtained MAPE
results are given in Table 1.

Table 1. Average MAPE for different numbers of polynomials

n MAPE, % n MAPE, % n MAPE, %
1 23.3 11 12.6 21 7.83
3 20.7 13 11.2 23 7.41
5 18.5 15 10.2 25 7.33
7 16.4 17 9.16 27 7.50
9 14.3 19 8.43 29 8.05
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Conclusions. The obtained results are similar by the order of the value to the results for
the Chebyshev polynomials of the first kind and of the second kind. So, all the considered
polynomial systems give almost identical results. The Walsh functions give better prediction
results than the polynomials for the problem under consideration. The fractional Gaussian noise
is widely used not only on telecommunication traffic theory. For example, it is used in the
econometric analysis of agriculture, see [12]. So, the obtained results may be useful not only
for the telecommunication traffic theory.
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