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Abstract: 

In this work, a trend-seasonal model is selected, which shows the most optimal ways of 

showing the trend equations with additive forming and multiplicative forming models.  
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The value of a variable (for example, sales volume) changes over time under the influence of 

a number of factors. If the values of a time series variable change, some more or less stable 

feature is observed from year to year in a certain period of time, then the series is said to have 

seasonality. The overall change in the values of a variable over time is called a trend. 

 Xt- the observed value of the time series is considered a function of seasonality (St) and trends 

(Tt). These elements of the time series can be combined in several ways: 

1. Additive forming models: 

ttt STX +=  

2. Multiplicative forming models: 

ttt STX =  

Below we present the steps for forecasting quarterly earnings using additive and multiplicative 

models 

I. Forecasting with additive forming models. 

1) The moving average is found: 
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2) The difference between the actual value and the smoothed series is found 

ttt yyx −=  

3) The average value of  xt for quarters with the same name is found as follows 

where is the number of cycles taken from the second step. 
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as follows where is k the number of cycles taken from the second step. 

4) Seasonality values are found for each quarter 

xxS it −=  
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5) The outliers of the moving average 21, yy  and nn yy  − ,1  s are found. To do this, the average 

absolute change for the moving averages  found above 
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equal to yyy −= 21 , yyy −= 32 , yyy nn += −− 21 , yyy nn += −1 . 

6) For ,, 21 yy  ... nn yy  − ,, 1  a straight line regression equation )1(

ty   moving averages is found. 

7) Predicted terms are found by the formula ttt Syy += )1(  

 

II. Forecasting with multiplicative forming models. 

1) The moving average is found 
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2) The ratio of the actual value and the smoothed series is found 
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3) The average value of for quarters with the same name is found as follows 













=

=

=





−

=
+

=
+

,4,3
1

2,1
1

1

0
4

1
4

учунix
k

учунix
k

x
k

j
ij

k

j
ij

i  

where is k the number of cycles taken from the second step. 

4) Seasonality values are found for each quarter 

xxS it =  

where is 
=
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5) The outliers of the moving average 21, yy   and nn yy  − ,1 s are found. To do this, the average 

absolute change for the moving averages 
5
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yy
y n  found above is found and will be 

equal to yyy −= 21 , yyy −= 32 ,  yyy nn += −− 21 , yyy nn += −1  

6) For ,, 21 yy  ... nn yy  − ,, 1  a straight line regression equation moving averages )1(

ty  is found. 

7)  Predicted terms are found by the formula ttt Syy += )1( . 
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