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We consider one-factor forecasting models. These models involve working with the values of the 

elements of one TS, which represents some factor. We develop and study the multiobjective

FOU-model (forecasting model based on the FOU of the interval discrete type-2 fuzzy sets 

(IDT2FS)) and the genetic algorithm for implementing the short-term forecasting for one step 

forward. We use the average forecasting error (AFER) and the tendency mismatch indicator 

(TMI) as the criteria. Both criteria should be minimized. They allow to assess the similarity of 

the predicted values of the known elements of the TS with the real ones, but using the different 

estimation principles. AFER allows to assess the similarity of the predicted and real values of the 

known elements of the TS, and criterion TMI allows to assess the similarity of the directions of 

the change of the predicted and real values of the known elements of the TS.

To solve the problem of optimizing the parameter values of the multiobjective FOU-model 

according to two criteria, various approaches can be applied, including approaches which 

implement the multiobjective optimization using the GA. We to develop a version of the 

multiobjective GA with borrowing ideas common to many multiobjective GAs to identify the 

Pareto-front solutions.
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APPROBATION OF THE FOU-MODEL
Approbation of the proposed forecasting models 
was carried out for the example of the TSs group 
characterizing the indicators of the socio-economic 
development of the Ryazan region (Russia). Not 
only the forecasting models themselves and the 
forecasting results for one step forward were 
obtained, but also the “corridors” characterizing 
the evolution of the analyzed TSs at the various 
moments in time. The form of “corridors” made it 
possible to draw the additional conclusions about 
the features hidden in the numerical data.

In addition, according to the results of 
implementation of the multiobjective GA, in the 
process of development of the FOU-models, in 
each case, the construction of the Pareto-front of 
solutions was implemented with its subsequent 
visualization at the end of the calculations (Fig. 1).

Figure 1 – Models and their criterion values



Figure 2 – The results of the model 

development and forecasting for the 

“Monthly average nominal accrued wages
in the region (in rubles)”

Figure 3 – The results of the model 
development and forecasting for the 

“Gross regional product at basic prices

of the corresponding years (in rubles)”

Figure 4 – The results of the model 
development and forecasting for the 

“Agricultural products (in mln. rubles)”

The “corridor” for “Monthly average nominal accrued wages in the region (in rubles)” is the narrowest, 
and for the “Agricultural products (in mln. rubles)”the corridor is the widest. The corridor for the “Gross 
regional product at basic prices of the corresponding years (in rubles)” occupies an intermediate 
position between the two above in width (as well as in shape). Therefore, the forecasting model for the 
first TS (fig. 2)  is more accurate than for the third (fig. 4).
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For the first TS (fig. 2), the criteria values are the following: AFER= 0.959 %, 
Tendency=0. A herewith, the forecasting error for one step forward equals to 
0.279%.

For the second TS (fig. 3), the criteria values are the following: AFER= 1.739 
%, Tendency=0. A herewith, the forecasting error for one step forward equals 
to 4.703%.

For the third TS (fig. 4), the criteria values are the following: AFER= 6.034 %, 
Tendency=0.364. A herewith, the forecasting error for one step forward 
equals to 2.108%.
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The proposed FOU-model provides the effective solution for the forecasting 
task of the short TSs for one step forward. This FOU-model gives the good 
visualization of the model development process and allows to visually see the 
features of the TS evolution at the different points in time and evaluate its 
variability in terms of the fuzzy set theory. The proposed FOU-model is 
universal in the sense that it covers cases of the T1FS and T2FS due to the 
possibility of varying the parameter values. This FOU-model can be applied 
for forecasting the TSs with a short relevant part, in particular, for forecasting 
the TSs of the socio-economic sphere.

CONCLUSION


