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Outline of the lecture 

• Time series 

• Decomposition of the time series into  

the trend, seasonal, cyclic, and random component 

• The trend component 

• The seasonal component 

• Prediction by using time series 

• Autocorrelation of the random component:  Durbin-Watson test 

• Moving average:  simple, centred, and weighted moving average 



Time series 



Time series 

• Instantaneous value type time series 

  —  the measured value is taken at a particular time. 

Examples:  the air temperature,  the wind speed 

 

• Step accumulated value type time series 

  —  the measured value is take over an entire interval of time 

Example:  the rainfalls during the past hour 
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Time series 



Time series 



Time series 



Time series 



Time series:  Special cases 



Time series:  Trend component 



Time series:  Linear trend 



Time series:  Quadratic trend 



Time series:  Polynomial trend 



Time series:  Exponential trend 



Time series:  Logarithmic trend 



Time series:  Logistic trend 



Time series:  Gompertz trend 



Time series:  Which trend to choose? 

Rule Suggested Trend 

Linear 

Quadratic 

Logistic 



Time series:  Seasonal component 



Time series:  Seasonal component 



Time series:  Seasonal component 



Time series:  Seasonal component 



Prediction  

by using  

Time Series 

 



Time series:  Prediction 
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Time series:  Prediction:  Point estimates 



Time series:  Prediction:  Interval estimates 
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Time series:  Prediction:  Interval estimates 



Autocorrelation  

of the random 

component 

• Durbin-Watson test 



Time series:  The Classical Assumption 



Time series:  The Classical Assumption 



Time series:  Autocorrelation 
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Time series:  Durbin-Watson test 



Moving average 

• Simple moving average 

• Weighted moving average 
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Simple moving average:  Example 

1 2 3 4 5 6 7 8 9 10 

34 40 37 42 45 47 44 51 52 58 

average 39,6 42,2 43,0 45,8 47,8 50,4 52,0 56,0 

11 12 13 14 15 16 17 18 19 20 

55 64 59 66 68 62 72 75 72 77 

average 57,6 60,4 62,4 63,8 65,4 68,6 69,8 71,6 



Simple moving average:  Example 
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Numbers of passengers of SABENA per quarter:  
moving averages – interval of 4 time periods 
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Moving average:  Weighted moving average 


