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Looks like older 
people didn’t spend 
more than younger 

people.

👩



These datasets all have several statistical 
properties in common – means, standard 
deviations, and correlations
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These datasets all have several statistical 
properties in common – means, standard 
deviations, and correlations But they look very different when plotted!



Visual explanations



Our ideas of what makes an effective – and honest – 
visualization build on centuries of work to 
communicate the information contained in data.



https://www.youtube.com/watch?v=8wtmCXgNqG4


https://www.youtube.com/watch?v=8wtmCXgNqG4
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A few more



Maya Lin’s Vietnam War Memorial, Washington, DC, 1982



“From a distance the entire collection of names of 
58,000 dead soldiers arrayed on the black granite 
yields a visual measure of what 58,000 means, as the 
letters of each name blur into a gray shape, 
cumulating to the final toll. When a viewer 
approaches, these shapes resolve into individual 
names. … We focus on the tragic information; 
absent are the big porticoes, steps and stairs, and 
other marble paraphernalia usually attached to 
grand official monuments.” 

Edward Tufte, Envisioning Information
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Suppose we have some data and want to create a 
visualization – how do we know what kind of 
visualization to make?

It depends on the type(s) of information we want to 
visualize.  

For example, bar charts work for some kinds of data, but not all!



Where we are visualizing different variables 
(features) of a dataset, a lot depends on the type(s) 
of variables we’re working with. 

These variable types are different from data types 
like str, int, Table, etc. 



Variable Type



Numerical 
a.k.a. Quantitative

Discrete 
Whole numbers; can be 

counted

Continuous 
Numbers with decimals; 

often measured

Variable Type

e.g., number of 
cars, number of 
VC students

e.g., price, 
temperature, 
GPA, weight



Numerical 
a.k.a. Quantitative

Categorical 
a.k.a. Qualitative

Discrete 
Whole numbers; can be 

counted

Continuous 
Numbers with decimals; 

often measured

Ordinal 
Categories with some 

inherent ordering

Nominal 
Categories with no 
inherent ordering

Variable Type

e.g., number of 
cars, number of 
VC students

e.g., price, 
temperature, 
GPA, weight

e.g., highest 
degree attained, 
Yelp stars

e.g., colors, 
political affiliation



Numerical 
a.k.a. Quantitative

Categorical 
a.k.a. Qualitative

Discrete 
Whole numbers; can be 

counted

Continuous 
Numbers with decimals; 

often measured

Ordinal 
Categories with some 

inherent ordering

Nominal 
Categories with no 
inherent ordering

Variable Type

e.g., number of 
cars, number of 
VC students

e.g., price, 
temperature, 
GPA, weight

e.g., highest 
degree attained, 
Yelp stars

e.g., colors, 
political affiliation

Can do arithmetic with Cannot do arithmetic with



Example: Area codes

Just because a variable has numbers for values 
doesn’t mean it’s numerical.

City Area Code

New York 917

Buffalo 716

Rochester 585

Albany 518

Poughkeepsie 845

Area code is a categorical nominal variable.

While area codes are numbers, it doesn’t 
make sense to do arithmetic with them, 
and there’s also no (universal) order.



Similarly, a numerical variable might be stored as a 
string – in that case you’ll need to convert the 
corresponding values to ints or floats, depending 
on what’s appropriate.



An encoding is a mapping from a variable to a visual 
element. 

For instance, in bar charts, length can visually 
encode a numerical variable: 

Longer bar ⇒ higher average age



How many variables are 
encoded in this plot?



What’s wrong?

This graph implies that 
Swedish cars are, in some 
sense, “greater” than cars 
from other countries 
when that’s not part of 
the data being visualized. 

This is the wrong type of 
plot (and hence encoding) 
for this variable type.



Visualization in Python



As we saw in lab, the datascience module provides 
functions to generate plots from the data in tables. 

These functions are built on top of the popular 
matplotlib module.



Let’s try it out – see the notebook!
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