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Optimisation is everywhere …
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Time series are everywhere too

• Australian Statistics Competition
• 2018 entries included several time series

– Agriculture
– Arts
– Demography
– Climate
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My first time series data set:1987
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My second time series data set: 1991 -
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Australian Statistics Competition
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Competition entries 2018
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Principles (never say never …)

• Smoothing versus modelling
• Additive versus multiplicative
• Missing values
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• Smoothing is a way to better see trends
– Smooth out irregular roughness
– Smooth out seasonality to identify trend

• Moving averages
• Descriptive technique, not modelling
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• Smoothing works when seasonal pattern 
is present
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• Monthly CO2 readings at Mauna Loa, Hawaii
• Concentration = trend + seasonal + random
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• Smoothing doesn’t work when no strong 
seasonal or irregular pattern is present



• Fitting a line ignores any correlation 
between timepoints
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• Almost all seasonal series with reasonable 
movement in the trend exhibit 
multiplicative behaviour

23



• Swings in the series are larger when the 
series is high and smaller when the series 
is low
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• Quarterly earnings of Johnson & Johnson
• Earnings = trend * seasonal * random
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Basic steps in decomposition
• Estimate trend

– Moving average or regression model
• Detrend series

– By subtraction for additive series
• Estimate seasonal effects

– Average of all relevant seasons
• Determine random

– Also by subtraction
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• Centred moving average for monthly data 
at time t is

1
24

𝑥𝑥𝑡𝑡−6 + �
𝑗𝑗=−5

5 1
12

𝑥𝑥𝑡𝑡+𝑗𝑗 +
1

24
𝑥𝑥𝑡𝑡+6

https://newonlinecourses.science.psu.edu/stat510/lesson/5/5.1
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• Missing values: most time series methods 
only work on equally-spaced time intervals 
without missing values
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• A few missing values can be filled in using 
imputation

• Explore sensitivity of conclusions to the 
imputed values
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Resources
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Conclusion

• Some great research questions can be 
answered using time series data

• Take structure into account
• If in doubt: ask a statistician!
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