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Day 1 Recap



tidyverts packages



tsibbles (time-series tibbles)

Other common time 
indexes:

- Annual

- Quarterly

- Monthly

- Weekly

- Daily

- Sub-daily



Loading a CSV into tsibble



Time series patterns

• Trend: pattern exists when there is a long-term increase or decrease in the data.



Time series patterns

• Seasonal: pattern exists when a series is influenced by seasonal factors (e.g., the 
quarter of the year, the month, or day of the week).



Time series patterns

• Cyclic: pattern exists when data exhibit rises and falls that are not of fixed 
period (duration usually of at least 2 years).



Seasonal vs cyclic

Differences between seasonal and cyclic patterns:

1. Seasonal pattern constant length; cyclic pattern variable length

2. Average length of cycle longer than length of seasonal pattern

3. Magnitude of cycle more variable than magnitude of seasonal pattern



Seasonal vs cyclic

Differences between seasonal and cyclic patterns:

1. Seasonal pattern constant length; cyclic pattern variable length

2. Average length of cycle longer than length of seasonal pattern

3. Magnitude of cycle more variable than magnitude of seasonal pattern

The timing of peaks and troughs is predictable with seasonal data, but

unpredictable in the long term with cyclic data.



Lagged plots and autocorrelation

- Each graph shows yt plotted against yt-k 
for different values of k.

- The autocorrelations (AutoCorrelation 
Function) are the correlations associated 
with these scatterplots

- r1 = Correlation(yt, yt-1)

- r2 = Correlation(yt, yt-2)

- etc.



Lagged scatterplots

If there is seasonality, the ACF (autocorrelation function) at the seasonal lag (e.g., 12 
for monthly data) will be large and positive.



Day 2 Recap



Transformations

- Transformations can be useful if different variations exist in the time series
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Transformations

- Transformations can be useful if different variations exist in the time series

Square root



Transformations

- Transformations can be useful if different variations exist in the time series

Cube root



Transformations

- In general, Box-Cox transformations allow us to produce equal variance without 
guess and check



Decomposition

- Trends can be decomposed 
into seasonal, trend, and 
random components

- Trend-cycle: aperiodic changes in 
level over time

- Seasonal: periodic changes due 
to seasonal factors

- Remainder: noise
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- Trends can be decomposed 
into seasonal, trend, and 
random components

- Trend-cycle: aperiodic changes in 
level over time

- Seasonal: periodic changes due 
to seasonal factors

- Remainder: noise



Decomposition



Decomposition



Further reading

https://otexts.com/fpp3/
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