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 Looking at data through visualizations can be 
enlightening and powerful 
 and, sometimes, deceptive…

 Data visualization is a science and an art, and can 
be very hard to get right; 
 we’ll skim the surface

 Basic tools today:
 Google Spreadsheets

 Python

 R

 …
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 https://www.youtube.com/watch?v=jbkSRLYSojo 
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 Bar Chart

 Scatterplots

 Maps
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 2D Pie Chart

 3d Pie Chart
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 Bar Charts

 Useful when one axis is categories and the other is 
numeric

 Pie charts

 Useful when comparing sizes of categories

 Scatterplots

 Useful when both axes are numeric 

 Map

 Values by geographical region
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 More advanced/exotic visualization Raw tool

 http://raw.densitydesign.org/

 Video:

 http://raw.densitydesign.org/how-it-works/
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 Professional data visualizers get excited by the 
stories they want to tell

 But sometimes they forget to follow some best 
practices while doing so

 It happens to the best of us

 We are going to cover what those best 
practices are..
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 One of the ways a graph can be distorted is by 
truncating an axis

 This happens when an axis is shortened 
because one or both of its ends gets cut off
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 Sometimes a distortion like this is really obvious
 Let’s say there are two allergy medicines called 

Happajoy and Pollaway
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 The bar graph compares how effective these two 
medicines are at reducing allergy symptoms

 If you quickly glance at the bars, you may think 
that Happajoy is twice as effective as Pollaway is 
because its bar is twice as tall
 But if you examine the graph more closely, you’ll see 

that the y-axis is truncated, starting from 30.2 and 
going up to only 30.7 percent

 Happajoy’s effectiveness is only 0.2% higher than 
Pollaway’s, 
 which is not as impressive as the results “implied” by the bar 

graph..
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 Sometimes a truncated axis and the resulting 
distortion can be more subtle

 the next graph shows the quantity of Happajoy sold 
from January through April 2014
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 Y-axis is not a problem.
 X-axis has been truncated this time

 We are seeing sales from less than half the year

 Truncating a time period like this can give the 
wrong impression, especially for things that go 
through cycles

 The sale of allergy medicine goes through a 
seasonal cycle since allergy symptoms are typically 
higher in the spring and lower in the winter
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 This time the y-axis is proportional and the x-axis 
covers two full years

 Sales of Happajoy went down in the winter and up in the 
spring, but that the rate of sales did not change much from 
year to year instead of just a few months
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 Context is important, especially when it 
comes to data

 Carefully consider the ecosystem in which 
studied variable exists 

 and deliberately seek out other variables that 
could affect the one you’re studying
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 It might seem like Happajoy is the market 
leader nationally, ahead of Pollaway

 But to get the complete picture you have to 
pay attention to other variables.. 
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 The margins by which Happajoy leads are 
significantly less than the margins by which Pollaway 
leads…
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 When you add up the 
numbers, Pollaway’s total 
sales are more than twice 
that of Happajoy’s

 The total sales in states 
where Happajoy is the 
leader is also significantly 
less than the total sales in 
states where Pollaway is the 
leader..

CSCI 2000U Scientific Data Analysis - Jarek Szlichta
19



 The CEO of RediMedico starts off the 
presentation with the graphic below.

 First you start daydreaming…
 Then, you ask yourself:

 Compared to what?

 Compared to when?

 Compared to whom?
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 Thankfully, the CEO of RediMedico agrees and 
presents the next graphic..

 which compares the revenues from the five top-selling 
medicines RediMedico makes:
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 Increase in revenue between 2013 and 2014 
is indeed 18%

 This increase is primarily due to a whopping 
225% increase in revenue from a single 
medicine, Exoalgio

 Revenue from 3 out of 5 medicines actually 
dropped

 Using a graphic with a single number and no 
breakdowns is like writing a news headline 
without the news story
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 Creating a data visualization is a balancing act 
between form and function

 When choosing a graphic format for your 
data, you’ll have to figure out how to 
effectively communicate to your audience

 in an aesthetically pleasing way

 Let’s take a look at a couple graphics that use 
area and shading
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 The bubble graphic uses area to display the units 
sold of the top selling allergy medicine in some 
states.

 Based on bubble size, you can generally tell that 
more Happajoy was sold in Arizona than in New 
Mexico
 But can you tell by how much?

 Is the Arizona bubble three times bigger than the New 
Mexico bubble? Four times? It’s hard to tell..

 It is even harder to tell when the bubble sizes are 
closer together: Did Utah or Kansas sell more 
Happajoy?
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 We run into the same problem with the next graphic, 
which uses shading to represent Happajoy sales
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 California is definitely darker than Texas, but 
how much darker? Two times? Three times? 
Who knows?

 This is why area and shading are better for 
giving an overall picture instead of making 
precise comparisons

CSCI 2000U Scientific Data Analysis - Jarek Szlichta
27



 If the goal of this graphic is to help readers compare 
revenues from one year to the next, then something 
like a bar or pie chart would have been a better 
choice
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 We just covered how different graphic forms 
are good at doing different things

 So what do you do when you have a lot of 
data and you want to show different aspects 
of those data?

 One way to deal with this challenge is to 
present your data in multiple ways

 so that taken together your audience gets a more 
accurate picture of the data as a whole
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 For every year, a map that uses shading to represent 
sales can give people a general sense of how sales 
have changed across time and location
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 Let’s say RediMedico started to advertise heavily in California 
and New York a few years ago, and the investors are 
wondering how sales in those states are doing
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 Or you can compare the sales between 
different states:
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 They say that “a picture is worth a thousand words”, 
but that doesn’t mean you should forget about 
words entirely!
 You might be wondering what happened between 2009 and 2010?
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 In this case, it would be helpful to add some 
headline text:
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 Let’s take a look at all of these pro tips in 
action by going through a visualization made 
by real data pros:
 http://www.nytimes.com/2013/10/16/health/uga

nda-fights-stigma-and-poverty-to-take-on-breast-
cancer.html?_r=0#g-graphic

 The designers organized the information as a 
narrative with a step-by-step structure

 This is an interactive graphic, so it’s best if you 
click through the link to get the full 
experience
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 On the first screen, you see a bubble graphic 
that gives you a general sense of which 
countries have the most new cases of breast 
cancer

 After clicking “Begin”, you see a scatterplot 
with proportional axes

 The scatterplot shows that there is an inverse 
correlation between breast cancer detection and 
mortality: as more women are detected with 
breast cancer, fewer women die from it
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 Notice how the designers use text to write a 
good headline that grabs the reader’s attention 
(“Where Does Breast Cancer Kill?”)

 As you keep clicking “Next”, the designers guide 
you deeper into the scatterplot by highlighting a 
cluster of countries and providing an annotation 
that gives you further insight into that cluster

 The designers also present the data in multiple 
ways and use annotations
 They use color to add another layer of detail: the 

development status of various countries
 if you’re curious about the statistics for a specific 

country, you can mouse over that country’s dot to get 
those numbers
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 Recommended

 Chart Types

 https://support.google.com/docs/answer/190718

 Common Visualization Mistakes

 https://infoactive.co/data-design/ch18.html

 New York Times Article

 http://www.nytimes.com/2013/10/16/health/uganda-
fights-stigma-and-poverty-to-take-on-breast-
cancer.html?_r=1#g-graphic
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