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Cycle plots - Visualizing periodicity

A time series is periodic with period p if the intervals of length p resemble each other. Periodicity
can be measured by correlating a series with shifted versions of itself.

A time series which is not strictly periodic can often be decomposed into periodic and non-
periodic components.

Lag of a time series - The series shifted backward in time by one unit, or a specified number of
units.

Correlation coefficient between a (standardized) time series and its lag:
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Auto-correlation function (ACF) - The correlation coefficients between a time series and its
lags. Equally-spaced peaks in the ACF suggest periodicity. The dashed lines are thresholds
above which a correlation is statistically significant.

Cross-correlation function (CCF) - The correlation coefficients between a time series and lags
of another time series. A peak suggests one series is a delayed version of the other.

Cycle matrix or “calendar” plot - The series is chopped into cycles of length p. Each row is one
cycle (like weeks in a calendar).

Color encoding - White/Yellow is small value, Red/Black is large value.

Spiral plot - Time is represented by distance along a spiral and value is represented by color.
Periods of the series can be lined up by scaling the time axis appropriately. Interpolation is
typically used to fill out the spiral.

Plots can be evaluated by how well they allow comparison across cycles and within cycles.



List of figures:

1. New York City weather (Tufte, 1983)

2. Carbon dioxide data, decomposed into increasing trend and an irregular oscillation
3. Carbon dioxide periodic component and its ACF

4. Carbon dioxide cycle matrix

5. Carbon dioxide spiral plot

Sunspot data and its ACF

N

Sunspot cycle matrix
8. Sunspot spiral plot
9. Pure sinewave and its ACF

10. Pure noise and its ACF
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Carbon dioxide data:
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Sunspot data:
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Pure sinewave:

sinewave sinewave
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Pure noise:
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