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1 2 3Ŷ Y Y Y . (10)

    1,2 %.
  ( . 3, ) —     ,  

  -       
  (  4).    -  -

  (  4)   (j = 1– 3)  (j = 5 – 7)   ,
      — 0,6 %  1,2 % -

.
,       ,  - -

 -   -     
( ),       
     .  , 

    .
 ,    -   
    ( )   ( ) ( )

 .  ,
1 ( ), ( )
2 2j t j j

x tc f x  .
1 ( ),
2 2

( )j t j j
x tcD f x .

    ’   : 1 1=  ( )
2 2 2 2

( )  ( )x xx . -

       ±1   
- ,   — ± ½.     -

cDj,k « »   -  
j –  1      ,  

1, 2
kj

cD .     

- cDj,k « »   -  -
 cDj+1,2k cDj+1,2k+1.

,  - (1)
6,kcD    -

   [k/2]       -
 j + 1 [19].     -
    -     -

   :

2 2 2
1,2 1,2 11,(1) 2

, ,21 2 1
1, 2

2 ( )
{ }

2
j

k j k j kj
j k j kk

kj

cD cD cD
cD cD

cD
, (11)

2 2
1,2 1,2 1(2)

, ,2 2 21 2 1
1,2 1,2 11, 2

( )
{ }

2 ( )
j

j k j k
j k j kk

k j k j kj

cD cD
cD cD

cD cD cD
. (12)



. . , . . 

30

    -    -
    (  (11)  (12))   -

 (   ))    :

2 (1) 2 (2) 2
4, 4, 4,{ } { } { }k k kcD cD cD . (13)

    -    -
   .   ,   

   - , —   (11),   — 
 (12).   ,   -  -

  -      - -
,       (   (13)). 
     1,06 %.

         
-   ,  ,   -

      -   -
 .       , -

  -      ,
        
.       —  -
      - -

   ,       .
      -

   ,   
     ±1,0 %.

1.  . .      / . . ,
. . . — .: , 1987. — 197 .

2. Fogler H.P. A pattern recognition model for forecasting / H.P. Fogler // anagement science.
— 1974. — N 8. — P. 1178–1189.

3.  . . Soft Computing:    
:  / . . , . . , . . . — :  – -

, 2002. — 145 .
4. Santi E. Hybrid ARIMAX-NN model for forecasting Inflation / E. Santi, P.D. Dwi // Interna-

tional Conference on Science, Technology and Humantly. — 2015. — P. 181–187.
5. Bennett G.J. Autoregressive with Exogenous Variables and Neural Network Short-Time Load

Forecast Model for Residential Low Voltage Distribution Networks / C. Bennett, R.A.S Stewart, J. Lu //
Energies. — 2014. — N 7. — P. 2938–2960.

6. Takagi H. Introduction to Fuzzy Systems, Neural Network and Genetic Algoritms [ -
 ] / H. Takagi. —  : /www.teleametrika.net/reference/Software/infoToFuzzy-

SystemsNeuralNetsGeneticAlgoritms.pdf



          -

ISSN 1560-9189 ,    , 2016, . 18,  1 31

7. Shaible B. Fuzzy Logic based Regression models for Electronics manufacturing Applications
[  ] / B. Shaible, Y.C. Lee. —  : citeseerx.ist.psu.edu/viewdoc/
download?doi=10.1.1.17.65458&rep=rep&type= pdf

8.  . .        -
 / . .  //  . — 2010. —  12. — . 43–47.

9. Grauder J. Combaining Forecasts Twenty years Later / J. Grauder, W.J. Clive // Journal of
Forecasting. — 1989. — Vol. 8. — P. 167–173.

10. Oliva R. Managing Functional Biases Organizational Forecasts: A Case Study of Consensus
Forecasting in Supply Chain Planning / R. Oliva, N. Watson // The International Journal of Applied Fore-
casting. — 2006. — Issue. 5. — P. 27–31.

11. Aizenberg I. Multilayer Neural Network with Multi-Valued Neurons in Time series Forecast-
ing of Oil Production / I. Aizenberg, L.Sheremetov, L. Willa // Springer. — 2011. — 273 p.

12. Bennett G.J. Forecasting low voltage distribution network demand profiles using a pattern
recognition based expert sysnem [  ] / G.J. Bennett. —  :
http://dx.doi.org/10.1016/j.energy.2014.01.032.

13. Paulo M. Modeling and forecasting interval Time Series with Threshold models: An Applica-
tion to S&P 500 Index Returns [  ] /  M. Paulo, M. Rodrigues, N. Salish. — 

: http://www.bportugal.pt/e
14.  .    : .  . — .: , 2005. — 671 .
15.  . .        
-  / : , , . — 2015. —  3(41). —

. 20–27.
16.  .   .    / . ,

. , . . . — .: . 2004. — . 13–35.
17. Ghandehari M. A four dimensional continuous wavelet transform. Commutative and Non-

commutative Harmonic Analysis and Applications, Contemporary Mathematics / M. Ghandehari, A. Syz-
dykova, K. Taylor // Amer. Math. Soc., Providence. — 2013. — Vol. 603. — P. 123–136.

18.  . .   -      -
    / . . , . .  // : , -

, . — 2013. –  1. — . 28–34.
19. Arino M.A. Wavelet scalograms and their application in ecjnjmic time series / M.A. Arino,

P.A. Morettin, B. Vidakovic // Brazilian Journal of Probability and Statistics. — 2004. — Vol. 18. —
. 37–51.

   21.03.2016

http://dx.doi.org/10.1016/j.energy.2014.01.032.
http://www.bportugal.pt/e

