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What will you learn from this lesson?
Characteristics of time-series data

Classic ways of graphing time

Time-series patterns

Time-series data visualization

Interactive techniques for time-series data visualisation
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Characteristics of time-series data
A typical time-series data table
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Characteristics of time-series data
Not so friendly time-series data
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Characteristics of time-series data
Not so friendly time-series data
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Characteristics of time-series data
Not so friendly time-series data
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A short visual history of time-series graphs
Playfair’s Commercial and Political Atlas (1786)

Reference: https://en.wikipedia.org/wiki/William_Playfair
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https://en.wikipedia.org/wiki/William_Playfair


A short visual history of time-series graphs
Playfair’s Chewing at One View Chart (1821)

Reference: https://wam.fandom.com/wiki/William_Playfair%27s_Price_of_Wheat 8 / 47

https://wam.fandom.com/wiki/William_Playfair%27s_Price_of_Wheat


A short visual history of time-series graphs
Bump Chart shows rank of the most populous cities at each census:
1790-1890

An interactive version here http://vallandingham.me/census_bump/ 9 / 47

http://vallandingham.me/census_bump/


A short visual history of time-series graphs
Multiple charts showing records of the Weather in New York City for
December, 1912.
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Time-series graph that change public understading
The Hockey Stick Chart

Reference: Michael E. Mann, Raymond S. Bradley, Malcolm K. Hughes (1999) "Northern hemisphere temperatures during the past millennium: Inferences,
uncertainties, and limitations". Geophysical Research Letters, Vol. 26, No. pp. 759-762.
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https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/1999GL900070


Time-series data patterns
Trend

Variability

Rate of change

Co-variation

Cycles

Exceptions
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The overall or
general
direction of
change in a
series of time-
series values is
called the
trend.

Time-series Patterns: Trend
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An upward
trend.

Time-series Patterns: Trend
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A mixed
trends.

Time-series Patterns: Trend
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Time-series Patterns: Variability
The average degree of change from one point of time to the next throughout a
particular span of time.
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Cycles are
patterns that
repeat at
regular
intervals.

Time-series Patterns: Cycles
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The
percentage
difference
between one
value to the
next value.

Time-series Patterns: Rate of change
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When two
time series
relate to one
another so
that changes
in one are
reflected as
changes in the
other, either
immediately
or later.

Time-series Patters: Co-variation
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Time-series Patterns: Exceptions
Values that fall outside the norm.
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Line graph design tips
Not all line graphs should start at zero!
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Line graph design tips
Multiple lines in a single graph is less effective than trellis line graph
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Line graph design tips
Not all time-series graphs have time on the x-axis

Source: https://ourworldindata.org/growth-and-structural-transformation-are-emerging-economies-industrializing-too-quickly
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https://ourworldindata.org/growth-and-structural-transformation-are-emerging-economies-industrializing-too-quickly


Line graph design tips
Label line graph instead of using legend
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Line chart without reference line Line chart with reference line

Line graph design tips
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Line graph design tips
Line chart with reference band
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Beyond Line Graph
Control Chart: An analytical line chart
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Control chart in real world
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Beyond Line Graph
Candlestick chart
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Candlestick chart
Interpreting candlestick chart
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Candlestick chart
Interpreting candlestick chart
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Learning from the Master
This link provides an example of interactive candlestick.

Click on this link for more detail.
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https://public.tableau.com/profile/stanke#!/vizhome/WorkoutWednesday-Week13CanyoucreateadynamicviewofhistoricalDATAstockpricesWorkoutWednesday2019/WorkoutWednesday2019-Week13?:embed=yes&:display_count=yes&:toolbar=no
http://www.workout-wednesday.com/2019-week-13/


Challenge I: Visualising Change between Two Points in
Time
Bar chart method
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Slopegraphs come to rescue!

Reference: http://www.edwardtufte.com/bboard/q-and-a-fetch-msg?msg_id=0003nk 34 / 47

http://www.edwardtufte.com/bboard/q-and-a-fetch-msg?msg_id=0003nk


Learning from the Master
Visit Tableau Public to try out the interactive version and visit this link to learn more.
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https://public.tableau.com/views/Slopegraphs/Slopegraphs?%3Aembed=y&%3AshowVizHome=no&%3Adisplay_count=y&%3Adisplay_static_image=y&%3AbootstrapWhenNotified=true&%3Alanguage=en&%3Amobile=true&:embed=y&:showVizHome=n&:apiID=host0
https://dataremixed.com/2013/12/slopegraphs-in-tableau/


Challenge II: Visualising cyclical patterns
Classic line graph method
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Challenge II: Visualising cyclical patterns
Solution: Cycle plot

Reference: http://www.perceptualedge.com/articles/guests/intro_to_cycle_plots.pdf
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http://www.perceptualedge.com/articles/guests/intro_to_cycle_plots.pdf


Challenge II: Visualising cyclical patterns
Solution: Sunburst diagram method
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Challenge III: Massive Time-series Data
Classic line graph method
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Challenge III: Massive Time-series Data
Solution: Horizon graph

Reference: https://www.perceptualedge.com/articles/visual_business_intelligence/time_on_the_horizon.pdf
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https://www.perceptualedge.com/articles/visual_business_intelligence/time_on_the_horizon.pdf


Figure on the
right shows the
process of
constructing an
horizon graph.

Reference: The

Developmentof the Horizon

Graph

Solution: Horizon graph
The basic construct of a horizon graph
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http://citeseerx.ist.psu.edu/viewdoc/download;jsessionid=3556C47AD33B1577060EEA3F409ECD32?doi=10.1.1.363.5396&rep=rep1&type=pdf


Horizon graph in Tableau

Source: https://public.tableau.com/en-us/gallery/unemployment-horizon-chart.
This video https://www.tableau.com/learn/tutorials/on-demand/horizon-

charts provides step-by-step explanation on how to create a horizon graph using Tableau.
42 / 47

https://public.tableau.com/en-us/gallery/unemployment-horizon-chart
https://www.tableau.com/learn/tutorials/on-demand/horizon-charts


Line graph method Boxplot method

Challenge IV: Distribution over time
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Alternative Time-series Data Visualisation methods
Calendar Heatmap

Source: http://mbostock.github.io/d3/talk/20111018/calendar.html 44 / 47

http://mbostock.github.io/d3/talk/20111018/calendar.html


Alternative Time-series Data Visualisation methods
Stream Graph (also know as ThemeRiver)
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Visualising Change Over Time
Animated bubble plot (or motion chart)
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