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2.1.1 Plot of the data 
Australian Electricity Production Data 
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These are monthly observations; the period length is 12. The data indicate clear trend and seasonality.  
Over the years the production steadily increases, although it slowed down slightly in last four years.  
The seasonal effects are additive as they seem similar over all periods (variability does not increase with time). 
May-August show higher production then the rest of the year; a clear peak is in July. 
 
 



 
 
2.1.2 Small Trend Method 
 
 
We assume an additive model 
 
Xt = mt + st + Yt               (1) 
 
where  
 
E(Yt) = 0                 (2) 
 
st = st-d  (the seasonality effect is assumed to be the same for the same seasons)   (3) 
 
Σsk = 0  (the seasonality effects over one period sum to zero)       (4) 
 
 
 
 
The small trend method relies on the assumption that the trend is constant over each period  
and it is estimated by an average of the observations for all seasons in the period. 
Each seasonal component is estimated by an average of detrended data over observations for the given season 
in all periods.  
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Comments: 
 
The detrended data set (x-m, where m  is the mean over 12 month of a year) is still showing  
clear seasonality effects and noise effects, but no trend. The values fluctuate about zero.  
 
The seasonality effects (s) show a peak in electricity production in July and the lowest value in February. 
 
The de-seasonalized data show clear upward trend in the electricity production over the years. 
 
The residuals are free of the trend and seasonality effects. The TS looks stationary with mean zero. 
 
 



Difference Method 
 
Assuming model (1) we may remove the trend or seasonality effects by differencing. 
Differencing by the lag equal to the length of period (lag = d) may remove seasonality effect, assuming (3). 
Differencing by a small lag may remove trend (for example taking lag = 1 if the trend is approximately linear). 
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Comments 
 
The deseasonlized data show some non-constant trend. 
The residuals obtained by additional differencing with lag 1 of the differenced data with lag 12 are scattered 
about zero.  
However, there are some bursts, which increase the variance of the residuals; the variance may not be constant. 
The residuals may not be stationary. 
 



 
 
 

MINITAB Decomposition Method 
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This method uses a linear trend approximation which, for this data set, does not completely remove trend  
from the data (as seen in the “Detrended Data” plot).  
 
The deseasonlized data indicate an upward trend with a small bend around index 170 (year 1990) 
 
The residuals still carry the trend features. 
 
Seasonal indices show the maximum production in July and minimum in February,  
the highest seasonal variation in August,  
although the variation by seasonal period is not large. 
 
 



 
 

2.1.3  Comparison of the methods 
 

4002000-200-400-600

Median

Mean

3020100-10-20-30

A nderson-Darling Normality  Test

V ariance 33479.481
Skewness -0.073688
Kurtosis 0.571104
N 236

Minimum -603.613

A -Squared

1st Q uartile -125.018
Median 5.658
3rd Q uartile 120.671
Maximum 543.238

95% C onfidence Interv al for Mean

-23.465

0.36

23.465

95% C onfidence Interv al for Median

-28.937 35.026

95% C onfidence Interv al for StDev

167.821 201.158

P-V alue 0.440

Mean -0.000
StDev 182.974

95% Confidence Intervals

Summary for x-m-s

9004500-450-900

Median

Mean

50250-25-50

A nderson-Darling Normality  Test

V ariance 109531.01
Skewness -0.11520
Kurtosis 2.14806
N 223

Minimum -1167.00

A -Squared

1st Q uartile -193.00
Median -18.00
3rd Q uartile 183.00
Maximum 1268.00

95% C onfidence Interv al for Mean

-46.81

1.58

40.54

95% C onfidence Interv al for Median

-50.02 35.64

95% C onfidence Interv al for StDev

302.82 364.89

P-V alue < 0.005

Mean -3.13
StDev 330.95

95%  Confidence Intervals

Summary for N1(N12)

9006003000-300-600-900

Median

Mean

50250-25-50

A nderson-Darling Normality  Test

V ariance 106269.59
Skewness 0.301810
Kurtosis 0.793073
N 236

Minimum -927.26

A -Squared

1st Q uartile -177.88
Median -21.39
3rd Q uartile 173.28
Maximum 1012.25

95% C onfidence Interv al for Mean

-41.81

1.60

41.81

95% C onfidence Interv al for Median

-59.62 14.86

95% C onfidence Interv al for StDev

298.99 358.39

P-V alue < 0.005

Mean 0.00
StDev 325.99

9 5% Confidence Intervals

Summary for RESI1

 
 
 
The histogram of the residuals for the Small Trend Method shows shape closest to a normal distribution. 
 
The residuals have smallest variance and the test does not reject the hypothesis of normality. 
 
Hence, this method seems to produce the best result, removed trend and seasonality most successfully. 
 
 
 
 
 
 
 
 
 
 



 
2.1.4 Australian Beer Production 
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These are monthly observations, period length d = 12. 
 
This data set shows possible seasonality effects and a small decreasing trend. 
 
The beer production is highest in November and December, the summer months in Australia. 
 
 



 
 

Comparison of the methods  
 

1680-8

Median

Mean

210-1-2-3

A nderson-Darling Normality  Test

V ariance 67.7545
Skewness 0.432955
Kurtosis -0.098757
N 56

Minimum -13.8833

A -Squared

1st Q uartile -5.8500
Median -0.9187
3rd Quartile 5.7083
Maximum 20.7167

95% C onfidence Interval for Mean

-2.2044

0.29

2.2044

95% C onfidence Interv al for Median

-3.1092 1.6151

95% C onfidence Interv al for StDev

6.9396 10.1184

P-V alue 0.589

Mean 0.0000
StDev 8.2313

95% Confidence Intervals

Summary for x - m - s

200-20-40

Median

Mean

10.07.55.02.50.0-2.5-5.0

A nderson-Darling Normality  Test

V ariance 286.6202
Skewness -0.355130
Kurtosis -0.411303
N 43

Minimum -42.0000

A -Squared

1st Q uartile -14.0000
Median 2.0000
3rd Q uartile 16.0000
Maximum 32.0000

95% C onfidence Interv al for Mean

-4.5823

0.39

5.8381

95% C onfidence Interv al for Median

-5.0000 9.0000

95% C onfidence Interv al for StDev

13.9594 21.5180

P-V alue 0.376

Mean 0.6279
StDev 16.9299

9 5% Confidence Intervals

Summary for Diff12_1

20100-10-20

Median

Mean

3210-1-2-3

A nderson-Darling Normality  Test

V ariance 78.7600
Skewness 0.419563
Kurtosis 0.241888
N 56

Minimum -18.8042

A -Squared

1st Q uartile -6.8296
Median -0.0956
3rd Q uartile 4.7983
Maximum 22.6475

95% C onfidence Interv al for Mean

-2.3767

0.45

2.3767

95% C onfidence Interv al for Median

-2.4221 2.0441

95% C onfidence Interv al for StDev

7.4820 10.9092

P-V alue 0.269

Mean -0.0000
StDev 8.8747

95% Confidence Intervals

Summary for RESI1

 
 
 

For the Australian beer production data, there is no clear distinction among the methods, when compared via 
residuals. 
 
The Small Trend Method gave the residuals of smallest range and largest p-value of the Anderson-Darling test 
of normality. 


