
Seasonal Variation 
  

Seasonal Variation can be seen when a particular season repeats its 

pattern each time frame 

 

E.G.1: The 1st quarter of each year seems to show the highest bills.  

Maybe because this is Winter time when people use more heating 

E.G.2: The 3rd quarter of each year seems to show the lowest bills.  

Maybe because this is the summer time when people use less heating 

 

Seasonal Effect is the difference between the actual value and the value 

read from the trend line at a given point (season) 

 

Seasonal Effect = Observed Value - Trend Line Value 
 

The average of these seasonal effects can be calculated for one season over 

several years to find the Mean Seasonal Variation (M.S.V) 

- A positive M.S.V mean that on average the values in that season are 

above the trend line 

- A negative M.S.V means that on average the values in that season 

are below the trend line 

 

Making Predictions 
We use the Mean Seasonal Variation to help make more accurate predictions 

from our Time Series Graph. When making a prediction we read off the 

value from the trend line then ADD our M.S.V to compensate for the 

average difference between the trend line and observed values 

 

It is always the case with Time Series predictions that the following 

assumptions are made: 

- The seasonal variation will continue in the same pattern 

- The trend will continue at the same rate 

- There will be no big changes that cause the data to behave 

differently 

 

This means that our predictions may not always be accurate 
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For each of the following quarters, use the equation of the 

trend line y = 42 + 3.7x to calculate the Seasonal Effect 

(S.E) 

Position 1 2 3 4 5 6 7 8 9 

Quarter Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 

Trend Value          

y 40 45 54 59 54 62 70 76 71 

S.E.          
 

Calculate the Mean Seasonal Variation for Q2: __________ 

And this means: ______________________________________  

When making predictions, for each of these values of the 

Mean Seasonal Variation, state whether the predicted 

value would be above or below the trend line 

2.8  Above   Below   

-0.4  Above   Below   

-1.26 Above   Below   

0.65  Above   Below   

2.24 Above   Below   

 

For each of the following values from the trend line, use 

the given M.S.E to make a prediction for the next quarter. 

Trend Line Value M.S.V Predicted Value 

325.4 61.9  

1.562 -0.221  

24.61 -6.417  

184.7 23.2  
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Solutions 

For each of the following quarters, use the equation of the 

trend line y = 42 + 3.7x to calculate the Seasonal Effect 

(S.E) 

Position 1 2 3 4 5 6 7 8 9 

Quarter Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 

Trend Value 45.7 49.4 53.1 56.8 60.5 64.2 67.9 71.6 75.3 

y 40 45 54 59 54 62 70 76 71 

S.E. -5.7 -4.4 0.9 2.2 -6.5 -2.2 2.1 4.4 -4.3 
 

Calculate the Mean Seasonal Variation for Q2: __-5.5_  

And this means: _On average, the trend line is 5.5 below the observed value_  

When making predictions, for each of these values of the 

Mean Seasonal Variation, state whether the predicted 

value would be above or below the trend line 

2.8  Above   Below   

-0.4  Above   Below    

-1.26 Above   Below    

0.65  Above    Below   

2.24 Above   Below   

For each of the following values from the trend line, use 

the given M.S.E to make a prediction for the next quarter. 

Trend Line Value M.S.V Predicted Value 

325.4 61.9 387.3 

1.562 -0.221 1.341 

24.61 -6.417 18.193 

184.7 23.2 207.9 
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