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Big Trends in Data

We are living through a veritable 'data deluge':

kilo – mega – giga – tera – peta – exa

Data visualization is hot right now.

Everyone is connected all the time.

A younger generation is much more comfortable with data.

The cost of publishing has dropped to zero.

But these are details. Our overall relationship to data is unchanged.
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Data – Information – Knowledge pathway

Graphic concept from nathan.com
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From Data to Decision
data

wisdomknowledge

information
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Evolution of Data

From:

 Hard to collect

 Hard to find

 Non-standard formats

To:

 data.gov

 data.worldbank.org

 'open data'
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Evolution of Information

From:

 MicroSoft Excel

 Limited memory

 Text, tables and basic charts

To:

 Open-source R

 Gigabytes of RAM

 Tufte, FlowingData
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Data – Information – Knowledge pathway

Graphic concept from nathan.com
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Evolution of Knowledge

From:

 Experts define the context.

 Experts do the analysis.

 Experts publish papers.

To:

 Who will choose a context?

 Who will integrate?

 Who will tell stories?
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Number Crunchers
Pattern Recognizers
& Story Tellers

The story behind this presentation.
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Number Crunchers

 Fast

 Accurate

 Consistent

 > 50 years of evolution

Very good at what they do!
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Pattern Recognizers

 Fast!

 Accurate ~

 Creative!!

 > 50K years of evolution

Awesome at what we do!
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Pattern Recognition

Humans are better than 
computers are recognizing 
patterns.
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Pattern Recognition

Sensors can generate and 
computers can process 
millions of measurements.

When presented visually, 
humans recognize patterns 
instantly.
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Pattern Recognition

Even abstract concepts can 
be displayed visually.

Some claim to see patterns 
even here!
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Pattern Recognition

When we want to tell stories 
with data we use graphics.

Including visualizations that 
map onto the real world. 

And charts that are 
completely abstract.

Telling stories with data requires data visualization.
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Story Tellers

Copernicus
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Story Tellers

Florence Nightingale
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Story Tellers

Hans Rosling

gapminder.org



World Resources Institute --  Nov 02, 2011Mazama Science 19

Data Visualization

• Each of our Story Tellers started with reliable data.

• Examining the data they found truths that sometimes ran 
counter to common knowledge.

• They were able to communicate these new truths by telling 
stories with compelling data visualizations.

• When done properly, a picture can be worth much more than a 
thousand words.

• Web-based, interactive data visualization opens up a new 
possibilities.
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Evolution of Knowledge

From:

 Experts define the context.

 Experts do the analysis.

 Experts publish papers.

To:

 Anyone can choose context.

 Anyone can investigate.

 Anyone can learn.

 Anyone can tell stories.



World Resources Institute --  Nov 02, 2011Mazama Science 21

Understanding News Headlines.

• Headlines say all kinds of things that may be true or not.

• The article attached to a headline may or may not provide  
adequate information for the truly interested reader.

• To know what to believe, one has to have access to the 
backstory behind the article.

• That backstory is told with information derived from data.

Let's examine some of the backstory for a scary headline.
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Can Peak Phosphorus be real?
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Phosphate – US Production

• After WWII, US phosphate 
production (green revolution) 
increased steadily, peaking in 
1980.

• Consumption also increased, 
peaking in 1999.

• After decades of exporting the 
US is now an importer of 
phosphate.
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Phosphate – World Production

• After WWII, world phosphate 
production (green revolution) 
increased steadily, peaking in 
1988.

• US contribution to world 
production is decreasing.

• In 1975 prices saw a dramatic 
spike

• We are spiking again.

• Peak Phosphate sure looks 
real.
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This is Good Information!

• Information comes from a reputable source.

• Information is rich in detail (leading to further questions).

• Information is easy to understand.

• Information answers the questions being asked.

– Is the US at/past peak phosphate production?

– Is the US dependent upon imports?

– Is the world at/past peak phosphate production?

– Do current price jumps have any precedent?
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What the heck is gallium used for?
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Gallium – Usage

• All the uses are high tech.

• 41% optoelectroncs

• 40% integrated circuits

• 18% R & D

How have consumption patterns 
evolved?
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Gallium – Usage

• Usage is highly variable.

• US gallium usage is declining.
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Encouraging Curiosity

 Wouldn't it be nice if people had access to these plots whenever 
they had a question about a mineral headline?

 How much of X do we produce?

 How much does the world produce

 How much do we import/export?

 How much of X do we consume?

 What is it used for?

 What is our import dependency?

 What kind of reserves exist?

 How expensive has X been in the past?
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US Minerals Databrowser

 Simple

 Web based

 Interactive

 Informative

Lets anyone 
ask questions,
recognize patterns
and tell stories.

mazamascience.com/Minerals/USGS

http://mazamascience.com/Minerals/USGS
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Encouraging Curiosity

Databrowsers should be:

 Simple

 Interactive

 User focused

 Open-ended

 Engaging
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Harnessing Human Nature

We all like to explore.

We like to recognize patterns.

We like to discover.

 We like like to learn through 
discovery.

Learning that comes through 
discovery is the most powerful.
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How to Build an Interactive Data System.

 Start with an important topic and some base questions.

 Assemble a rich set of data to answer these questions.

 Interrogate/explore the data to uncover any additional stories.

 Ask as many questions as you can.

 Gather additional data to answer these questions.

 Design data visualization(s) first. Then figure out how to 
create them.

 Allow users to subset the data in meaningful ways.

 Make exploring data fun!
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Interactive Data Examples

Mazama Science databrowsers

GapMinder.org

Google Fusion Tables

Tableau

Many Eyes

Find a dataset you're interested in and poke around.

See what it feels like to discover things in someone else's data.

http://mazamascience.com/databrowsers.html
http://www.gapminder.org/
http://www.google.com/fusiontables/Home/
http://www.tableausoftware.com/
http://www-958.ibm.com/software/data/cognos/manyeyes/
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Data Visualization Inspiration

Edward Tufte

Flowing Data

New York Times

But don't get caught up with the slickest, coolest, latest thing.

Just find something that tells the stories found in the data.

http://www.edwardtufte.com/tufte/books_vdqi
http://flowingdata.com/
http://www.smallmeans.com/new-york-times-infographics/
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Examples of an 'engaged public'.
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