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Data Visualization
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Forces of Change

● First, there’s a lot more data available in the 
world

● Second, software to analyze and visualize data is 
ubiquitous: ggplot2, plotly, matplotlib, …

● Third, the cost of hardware is decreasing while 
computing power is increasing
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Data Visualization—Storytelling
● The use of data graphics for storytelling is a popular technique 

employed to engage an audience.
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Data Visualization—Storytelling
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Charts
● Each type of chart is designed to show a type of 

data in a particular way. 

For example:
– Horizontal bar charts show rank well by ordering bars from 

largest to smallest.

– Line charts convey a change over a specified period of time, such 
as the unemployment rate per month over a 12-month period.

– Point maps effectively demarcate precise locations, such as the 
address of each public school in a district.

– Filled or choropleth maps allow for the comparison of regions, 
such as the GDP of each African country. Each region is filled with 
a shade. The darker the shade the higher the value.



  6 / 36

Which map communicates the data best?
The short answer is: it depends.
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The type of 
chart you 
select is 
limited by 
the type of 
data.
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Python visualization Tools

● matplotlib package is used to plot basic charts. 

●  Seaborn yield high-quality data graphics.

● geoplotlib

● Bokeh

● Pandas

● Altair

● ggplot

● pygal

● plotly
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Comparisons of Categories and Time

● Questions:

1. What’s the best? What’s the worst?

2. Who’s ranked the highest? The lowest?

3. How does performance compare to the target or goal? For 
example, did total sales exceed the forecast?

● Insight: 
– use comparisons to illustrate the similarities and differences 

among categories. This includes the minimum value, maximum 
value, rank, performance, sum, totals, counts, and quantities.

● Data: aggregated categorical data.
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Chart 
options:
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Distributions

● Questions:

1. What are the highest, middle, and lowest values?

2. Does one thing stand out from the rest?

3. What does the shape of the data look like?

● Insight: 

Use distribution charts to reveal outliers, the shape of the 
distribution, frequencies, range of values, minimum value, 
maximum value, and the median.

● Data: univariate or a single numeric variable.
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Chart 
options:
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Proportions

● Questions:

1. What are the parts that make up the whole?

2. What part is the largest or smallest?

3. What parts are similar or dissimilar?

● Insight: 

Use to show summaries, similarities, anomalies, percentage 
related to the whole (by category, subcategory, and over time).

● Data: 

Single categorical variable with subcategories, two or more 
variables. A time dimension can also be included.
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Chart 
options:
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Relationships

● Questions:

1. Is the relationship positive, negative, or neither?

2. How are x and y related to each other?

3. What makes one group or cluster different from another?

● Insight: 

Use to show outliers, correlations, positive, and negative 
relationships among two or more variables.

● Data: two or more numeric variables.
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Chart 
options:
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Chart 
options:
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Locations
● Questions:

1. Where can the most or least be found?

2. How does one area compare to another?

3. What is the distance from one place to another?

4. How does a variable change by location?

● Insight: 
Use to demonstrate similarities and differences by location, 
density, distance, and counts (such as population).

● Data: 
latitude and longitude, zip codes, census tracks, cities, 
states, countries, and regions.
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Chart 
options:
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Trends
Showing Comparisons or Composition Over Time

● Questions:
– What changed today from yesterday?

– How does time of year affect sales, results, outcomes, etc.?

– What times are the most popular? Least popular?

● Insight: 
– Change over time, cycles, or comparisons over time.

● Data: 
– Time dimension such as year, month, day, hour, minute, 

second, date, quarter, season, century, decade, etc
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Chart 
options:
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Word Frequency and Sentiment

● Questions:
– How many times does a given word or phrase appear?

– What words or phrases appear most often? Least often?

– What words appear together?

– Are most words or phrases positive or negative?

● Insight: 
– Frequency or counts of words and phrases. The count of 

the positive or negative direction of the sentiment of the 
words or phrases.

● Data: 
– Text as single words, or n-grams (one or more words that 

appear together in text).
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Chart 
options:
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Connections and Networks

● Questions:
– Who is closest to whom? Who is connected to whom?

– Who is the most popular? Who is the least?

– What communities exist and who are their members?

– What is the strength of the relationship between two entities?

● Insight: 
– see relationships, patterns, centrality, or interactions. This is 

shown by the width, color, or arrowheads on a line to 
communication relationships. 

● Data: 
– Edge lists or adjacency matrices show relationships between 

entities.



  25 / 36

Chart 
options:
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ANIMATION

● Trend Animation
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ANIMATION
● Transition Animation

Table 3.11 shows a transition animation of city budget by city and 
population and budget subcategory.
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ANIMATION

● Trace Animation
Table 3.12 shows a map of store openings over a six-year period. 
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Interactive visualization

● Interactive data visualizations allow the audience 
to explore a data set through a visual interface.

● Usually used in dashboards.
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Interactive visualization

● Select Interaction
– Click on a data point to mark or highlight it. This is used for 

tracking data points.
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Interactive visualization

● Explore Interaction
– Table 3.15 presents a scatterplot with a point selected and a label 

with a description of the data point.
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Interactive visualization

● Explore Interaction
– Table 3.14 shows panning and zooming interactions on a point 

map of New York City
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Interactive visualization

● Abstract and Elaborate Interaction
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Interactive visualization
● Reconfigure and Encode interaction
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Interactive visualization
● Filter interaction
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● Reconfigure and Encode
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