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Lytneva N. A.

Doctor of Economics, Professor of Management and Public Administration Department of the Orel branch of Russian Presidential 

Academy of National Economy and Public Administration (Russia), 5a, Pobedy str., Orel, Russia, 302028, ukap-lytneva@yandex.ru

Komarevtseva O. O.

Orel branch of Russian Presidential Academy of National Economy and Public Administration (Russia), 5a, Pobedy str., Orel, Russia, 

302028, komare_91@mail.ru

Purpose. To develop the effective model of the short-term forecasting of gross municipal product.

Methods. The methodological framework of research methods is provided through the methods of structural, logical 

and statistical analysis and graphical method.

Results. On the basis of the conducted research an effective tool for short-term forecasting (2nd quarter lag) has been 

offered. It has been found that the effectiveness of Brown’s adaptive model of forecasting the level of gross municipal 

product makes 95 % (as evidenced through the observance of all requirements of the model adequacy).
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Scientifi c novelty. Scientifi c novelty is in:

� the author’s proposed approach of short-term forecasting;

� using the Brown’s adaptive model in the research.

Key words: forecasting, gross municipal product, socio-economic development of municipal entity, model adequacy
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 1.     

     

 2011 – I  2015 .

I II III IV

2011 6,4 9,1 9,8 6,4

2012 7,1 10,6 11,0 8,0

2013 8,5 11,2 12,0 8,4

2014 8,9 11,8 12,4 8,8

2015 9,1

 2.           

      

t X(t) t – t (t – t )2 X(t) – X (t – t ) · (X(t) – X )

1 8,5 2 4 1,3 2,6

2 11,2 1 1 1,4 1,4

3 12,0 0 0 2,2 0

4 8,4 1 1 1,4 1,4

5 8,9 2 4 0,9 1,8

15 49 10 2

 3 9,8 2 0,4
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y = 10,4 – 0,2t.

   a
0
  a

1
 -

     ,  -

    ,  

   . .   :

a
0
(t) = a

0
(t – 1) + a

1
(t – 1) + E(t)(1 – β2)

a
1
(t) = a

1
(t – 1) + E(t)(1 – β2)

E(t) = X(t)  – X(t)

X(t)  = a
0
(t – 1) + a

1
(t – 1) · k,

 t –   , E(t) –  -

 , X(t)  –   -

   ,   -

 , X(t)  –  

    -

  , k = 1–  .

  β = 1– α  

  , -

      

      -

.    β = 1 – 0,4 = 0,6,   -

    18–21  

   (  3).

  (X(t) )   

 ,    , . . 

  X(t)  (  1).

     -

.     

     -

 ,    -

   E(t) –   

   X, -

   t,    . 

    (   

 )   -

 :

 3.    

t X(t) a
0

a
1

X(t)

 
E

(t
)

E(t)2 (t – t )2

0 10,4 0,2

1 8,5 9,4 0,5 10,2 1,7 2,9 16

2 11,2 10,5 0,2 9,3 1,9 3,6 9

3 12,0 11,4 0,7 10,3 1,7 2,9 4

4 8,4 9,7 0,2 12,1 3,7 13,7 1

5 8,9 9,3 0,04 9,9 1,0 1,0 0

6 11,8 10,9 0,4 9,3 2,5 6,3 1

7 12,4 12,0 0,6 11,3 1,1 1,2 4

8 8,8 10,2 0 12,6 3,8 14,4 9

9 9,1 9,5 0,2 10,2 1,1 1,2 16

45 91,1 34,2 60

. 1.      

      

2013–1  2015 

8

1 2 3 4 5 6 7 8 9

9

10

11

12

13

8,58,5

10,210,2

9,39,3

10,310,3

12,112,1

9,99,9

9,39,3

11,311,3

12,612,6

10,210,2

11,211,2

12,012,0

8,48,4

8,98,9

11,811,8

12,412,4

8,88,8

9,19,1



115

И А
И А И

 . .,  . .

�     

;

�    -

  ;

�     

 ;

�     -

 [4, . 86].

    -

      . 

     -

      (  

).        -

    .     

 ,     :











 −
−

−
>

90

2916
312

3

)2(2 N
,

N
p ,

 p –   , N –  

 .

     

«p».        

  :  ,   5 % – -

 , . .    

95 %      -

.  N = 9     

 p > [2,05637] = 2.

,      

 ,    

   .    -

      -

      

 3 (3,4,8 ),    -

  .

 ,    

 .

  –    

   –   

 RS – :

SE

EE
RS minmax )( −

= ,

 E
max

 –    , E
min

 – 

   , SE –  -

  [5, . 167].

     -

 :

1

1

2

−
=
∑
=

N

)t(E

SE

N

t ,

 E(t) –     

     

 [6, . 149].

      

     

,      

  .   -

 5 %     N = 9  

 (2,7 – 3,7),  N = 20   (3,2 – 4,5), 

 N = 30   (3,5 – 4,9).

    

  RS –  , 

12
19

234
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,
SE =

−
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3
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,,
RS ,

        N = 9.

 4.  t-  

γ 70 % 90 % 95 % 99 %

8 1,11 1,86 2,31 3,35

15 1,07 1,75 2,13 2,95

24 1,06 1,71 2,06 2,80

 5.    

     2–3  

2015 

t X(t) X(t)
  

1 8,5 10,2

2 11,2 9,3

3 12,0 10,3

4 8,4 12,1

5 8,9 9,9

6 11,8 9,3

7 12,4 11,3

8 8,8 12,6

9 9,1 10,2 10,2 10,2

10 9,3 12,4 6,2

11 9,1 12,2 6,0
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2–3  2015   

 
1 2 3 4 5 6 7 8 9 10 11

6

5

9

8

7

12

11

10

13

8,58,5

11,211,2

1212

8,48,4

8,98,9

11,811,8

12,412,4

8,88,8
9,19,1

10,210,2

9,39,3

10,310,3

12,112,1

9,99,9

9,39,3

11,311,3

12,612,6

10,2 10,2 

9,39,3

9,19,1

12,4 12,2

6,2 6
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