
Storytelling with data
and how to avoid common pitfalls



About myself
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Work

● Director of data and analytics at the automotive IoT company 
Connected Cars

● External examiner (censor) and occasionally co-supervisor on 
master theses at DTU focused on applied machine learning in 
transportation/IoT.

● Previously at worked at large companies such as 
Schlumberger and Mærsk as well as smaller 
start-up/scale-ups namely Qeye Labs. 

Private

● I am currently quite interested in carbon steel pans, knife 
sharpening, preparing a perfect espresso puck and youtube 
videos on meticulously restoring old paintings and 
powerwashing

● My wife is a musician and she does not work with data
● I have 2 kids aged 7 and 10. They play music, but do not work 

with data … yet.



Agenda
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1. Colorscales
2. Tabular data
3. How to communicate uncertainty
4. Highlight the change - not the plots
5. Scatterplots
6. Time series data
7. Find anomalies with a glance
8. The right plot to the right people
9. Easily digestible visualizations

10. Disturbing examples
11. Key takeaways and further reading



Color Scales
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● Sequential, diverging or qualitative?

● Color blindness:
○  ~4% of all people: 8% of males, 0.4% females

● B/W friendly? 
○ Is the same story told in B/W on paper?
○ ReMarkable/Ebook?

● Projector, online meeting or bad screen friendly? 
○ Bright colored lines on white background can often not be seen
○ Cheap screens wash-out colors and can change the 

conclusions
○ Some online meeting compresses colors harshly

● Color psychology: 
○ Is green good and red bad? Which culture? Religion?
○ Color scales in shades of company colors can seem beautiful, 

but might be misleading to the story being told with the data.

https://matplotlib.org/stable/tutorials/colors/colormaps.html

https://colorbrewer2.org/
https://coloursandmaterials.wordpress.com/2014/11/07/colour-and-cultural-design-considerations/
https://matplotlib.org/stable/tutorials/colors/colormaps.html


Color Scales - ColorBrewer
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colorbrewer2.org

The original ColorBrewer (v1.0) was 
funded by the NSF Digital Government 
program during 2001-02, and was 
designed at the GeoVISTA Center at Penn 
State (National Science Foundation 
Grant No. 9983451, 9983459, 9983461).

The design and rebuilding of this new 
version (v2.0) was donated by Axis Maps 
LLC, winter 2009 and updated in 2013.

https://colorbrewer2.org/


Color Scales - Decision making
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https://arxiv.org/ftp/arxiv/papers/1712/1712.01662.pdf
https://www.researchgate.net/publication/307517997_True_Colors_of_Oceanograph
y_Guidelines_for_Effective_and_Accurate_Colormap_Selection

https://arxiv.org/ftp/arxiv/papers/1712/1712.01662.pdf
https://www.researchgate.net/publication/307517997_True_Colors_of_Oceanography_Guidelines_for_Effective_and_Accurate_Colormap_Selection
https://www.researchgate.net/publication/307517997_True_Colors_of_Oceanography_Guidelines_for_Effective_and_Accurate_Colormap_Selection


Tabular data
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Right alignment and fixed number of decimals

Left aligned and varying number of decimals

Help the reader/audience get to the conclusion as fast as possible. 

What should the eye be attracted to? What is the take-away? 

● Right adjusted numbers
● Same number of decimals
● Color-coded values
● Visualize values in any other way than tabular form

Right aligned, fixed number of decimals and color-coded



Tabular data - example from the wild
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This happens all the time in the real world. To the left is an 
example I found last week on arXiv

arXiv:2211.07338v1 [astro-ph.IM] 14 Nov 2022
https://arxiv.org/pdf/2211.07338.pdf



Tabular data - ATK example, before
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Evaluation of speed changes (ATK - 
Automatisk Trafikkontrol) on a 
section of road over a week before 
and after the installation of the ATK.

The colors darken in the after plot 
indicating a drop in the average 
speed after the installation. 

Without color coding of the table it 
would be much harder to get a 
understanding of the data. The 
colors helps the reader understand 
the story told be the data. 



Tabular data - ATK example, after
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Evaluation of speed changes (ATK - 
Automatisk Trafikkontrol) on a 
section of road over a week before 
and after the installation of the ATK.

The colors darken in the after plot 
indicating a drop in the average 
speed after the installation. 

Without color coding of the table it 
would be much harder to get a 
understanding of the data. The 
colors helps the reader understand 
the story told be the data. 



Tabular data - ATK example, comparison
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Before the installation (blue) the 
average speeds are higher and the 
distributions have more values 
above 70 km/h. 

After (orange) the average speeds 
are lower and the have less points 
above the speed limit at 70 km/h. 



Using plotting to communicate uncertainty
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Using the data example “tips” from Seaborn, see:

● github.com/tjansson60/presentation-storytelling-with-data

I will explore the dataset and try to investigate if the tip percentage is larger or 
smaller at lunch compared to dinner timer.

https://github.com/tjansson60/presentation-storytelling-with-data


Using plotting to communicate uncertainty

13



Using plotting to communicate uncertainty
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It seems the lunch time tips are bimodal, something that was hard to see in the previous plots. 

This is why early data exploration is so important!

D-Tale is the combination of a Flask 
back-end and a React front-end to bring 
you an easy way to view & analyze 
Pandas data structures. It integrates 
seamlessly with ipython notebooks & 
python/ipython terminals.

https://github.com/man-group/dtale


Anscombe's quartet
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In the 1970 the statistician Francis Anscombe created 4 dataset that had 
almost identical descriptive statistics, but very different distributions and 
visual representations. They had the same:

● Means of x and y
● Variance of x and y
● Correlation between x and y
● Same linear regression and R2

Anscombe's quartet
https://en.wikipedia.org/wiki/File:Anscombe%27s_quartet_3.svg#filelinks

The Datasaurus Dozen (2016)
https://www.autodesk.com/research/publicat
ions/same-stats-different-graphs

https://en.wikipedia.org/wiki/File:Anscombe%27s_quartet_3.svg#filelinks
https://www.autodesk.com/research/publications/same-stats-different-graphs
https://www.autodesk.com/research/publications/same-stats-different-graphs


Highlight the change - not the plots
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Only the change should be highlighted in the comparison. Avoid: 

● Slight misalignment of plots
● Scales moving back and forth

Guide the eyes towards the change and not the surroundings.



Highlight the change - not the plots
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Only the change should be highlighted in the comparison. Avoid: 

● Slight misalignment of plots
● Scales moving back and forth

Guide the eyes towards the change and not the surroundings.



Highlight the change - not the plots
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Bar plots are simple and can perhaps be over explained, but in complex such as seismic sections this is crucial. 

● Left: Seismic section from the free Project F3 Demo 2020 seismic dataset plotted using the free OpendTect 
● Right: Plots from the wiki of the Society of Exploration Geophysicists SEG

https://terranubis.com/datainfo/F3-Demo-2020
https://dgbes.com/software/opendtect
https://wiki.seg.org/wiki/Picking_unconformities


Highlight the change - not the plots
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Bar plots are simple and can perhaps be over explained, but in complex such as seismic sections this is crucial. 

● Left: Seismic section from the free Project F3 Demo 2020 seismic dataset plotted using the free OpendTect 
● Right: Plots from the wiki of the Society of Exploration Geophysicists SEG are not pixel perfect and it is hard tell what the difference is 

between the images beside the colored line as everything moves around. 

https://terranubis.com/datainfo/F3-Demo-2020
https://dgbes.com/software/opendtect
https://wiki.seg.org/wiki/Picking_unconformities


Scatterplots can be deceiving
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● 13.000 points
● Seemingly simple conclusion that the data follows a linear 

relationship with some noise



Scatterplots can be deceiving
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● 13.000 points
● Seemingly simple conclusion that the data follows a linear 

relationship with some noise
● Secondary hidden relationship in data only visible using 

kde or histogram plots, due to severe overplotting

Sobolev, A., Hofmann, A., Sobolev, S. et al. An olivine-free mantle source of Hawaiian shield basalts. Nature 434, 590–597 (2005). https://doi.org/10.1038/nature03411



Simpson's paradox
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First described by Edward H. 
Simpson in 1951. 

Trends found in subsets of data 
disappears or reverses when the 
whole dataset is considered. 

Most common quoted example is 
from Berkeley in 1973. Statistics 
from the admission data found that 
more men were admitted than 
women when considering all 
departments. When inspecting the 
departments individually it was 
found that women had higher 
admittance percentages. 

Men sought less competitive 
departments (engineering) whereas 
women sought more competitive 
departments (english).

https://commons.wikimedia.org/wiki/File:Simpsons_paradox_-_animation.gif

https://commons.wikimedia.org/wiki/File:Simpsons_paradox_-_animation.gif


Size of the figure
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If the figure is important 
enough be shown it 
should be large enough to 
be read. 

Article from 18th of 
November 2022 on arXiv. 

Probably a great article, 
but practically unreadable 
figure especially on a 
e-reader or in print. 

arXiv:2211.10378v1 [cs.LG] 18 Nov 2022
https://arxiv.org/pdf/2211.10378.pdf



Time series data - resampling
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The raw signal is quite nosy and hard to interpret. Daily values, but 
volatile values in the weekend.

What is the correct resampling to tell the story of the data? 

● Removing weekends? 
● Running average length? 
● Mean or median?
● Centered average?
● Effect of lag? 
● Window function? 



Time series data - multiple timescales
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In Connected Cars we monitor 
more than 1000 data quality checks 
per car per day. We have a lot of 
different systems to find anomalies. 

In this plot we track some values 
over time and show the aggregates 
over three time scales in the same 
plot:

● The last 28 days
● The last 90 days
● The last year

The idea behind this is that some 
slow moving developments are not 
easily detected in short timescales 
and some fast moving 
developments are truncated in slow 
moving timescales, so in order to 
understand the full development 
we needed evaluate multiple 
timescales simultaneously. 



Find anomalies with a glance
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Before I started working with data and visualization I was always puzzled 
by the blinking lights in control rooms. How could that be useful?  

People are really good at spotting anomalies, a single red lamp on a wall 
of yellow lamps will stand out. A glance should be enough to know if 
something is wrong. 

Interactive visualizations are great for viewing data and trends on 
different time series, using filters and for deep diving into potential 
issues, but a familiar static dashboard can make it easy to identify 
anomalies. 

https://www.popularmechanics.com/technology/design/g20681640/control-rooms/

https://www.popularmechanics.com/technology/design/g20681640/control-rooms/


The right plot to the right people
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Questions to be answered before deciding on the visualization:

● What is the technical abstraction level or background of the 
audience? 

● What is the story that is trying to be told and to which audience? 

Example of two visualizations of the same data to different audiences 

1. A technical plot intended to initiate a conversation about 
complexity of the data and how the data should be treated. 

2. A simpler plot intended to convey the key business takeaways 
without going into too much detail. 



Easily digestible visualizations
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The gapminder visualization. Gapminder was founded in Stockholm on 25 
February 2005 by Ola Rosling, Anna Rosling Rönnlund, and Hans Rosling. In 
2006, Hans gave his first TED talk, called, “The best statistics you’ve ever 
seen”. It became one of the most watched TED talks ever. 

Internal Connected Cars live temperature data map, showing 
temperature data using kepler.gl

https://www.gapminder.org/tools/#$model$markers$bubble$encoding$trail$data$filter$markers$dnk=1800;;;;;;;;&chart-type=bubbles&url=v1
https://kepler.gl/


Examples of bad or misleading visualizations
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https://viz.wtf/

https://viz.wtf/


Key takeaways and further reading
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https://www.nature.com/collections/qghhqm/pointsofsignificance

Since September 2013 Nature Methods has been publishing a monthly column 
on statistics called "Points of Significance." 

Key takeaways

1. Using the right color scale is quite important
2. Help the reader/audience get to the right 

conclusion as fast as possible. 
3. We as data professionals need to help achor an 

understanding and appreciation for uncertainties 
in our deliverables. 

4. Descriptive statistics should only follow a more 
exploratory data analysis. 

A good visualization should

● Tell a clear story
● Be understandable to the intended audience
● Be large enough to be seen and understood
● Have labels with units and a legend if applicable
● Show a sensible area of data. Outliers should not 

dominate the ranges of the axis
● Communicate the uncertainty of the results and 

preemptively address any misinterpretations

https://www.datavisualizationsociety.org

https://www.nature.com/collections/qghhqm/pointsofsignificance
https://www.datavisualizationsociety.org
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