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No one ever made a decision because 
of a number. They need a story.  

Daniel Kahneman, psychologist, 
behavioral economist, and author

The greatest value of a picture is 
when it forces us to notice what 
we never expected to see. 

John W Tukey, mathematician

“Data! Data! Data!” he cried 
impatiently. “I can’t make 
bricks without clay.” 

Sherlock Holmes by Sir 
Arthur Conan Doyle, author

course overview, learn to drive change using data visuals and narrative
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contextualize numbers — who what when where — and compare
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context for numbers, units

25
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worse better

There were 25 million deaths. During the fourteenth century, 25 million 

people died in Europe.

When the Black Plague hit Europe in the 

latter half of the fourteenth century, it took 

the lives of 25 million people, young and old, 

city dwellers and those living in the 

countryside. The disease killed about one-

quarter of Europe’s total population at the 

time (Mack, n.d.).

context for numbers, the w’s, example — suppose you want to include some mortality statistics 
in the introductory section of a paper analyzing the Black Plague in fourteenth-century Europe:

¯\_(ツ)_/¯

https://ssp3nc3r.github.io
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context for numbers, effective examples and comparisons — for choosing, aim for simplicity and plausibility

worse better

In 2001, the average temperature in the New 

York City area was 56.3 degrees Fahrenheit.

In 2001, the average temperature in the New 

York City area was 56.3 degrees Fahrenheit, 

1.5 degrees above normal.

In 2001, the average temperature in the New 

York City area was 56.3 degrees Fahrenheit, 

1.5 degrees above normal, making it the 

seventh warmest year on record.

¯\_(ツ)_/¯

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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context for numbers, interpret, don’t just report (recall Doumont’s “messages, not just information”?)

worse ¯\_(ツ)_/¯ better (for context)

In 1998, total expenditures on health care in 

the United States were estimated to be more 

than $1.1 trillion (Centers for Medicare and 

Medicaid 2004).

In 1998, total expenditures on health care in 

the United States were estimated to be more 

than $1.1 trillion, equivalent to $4,178 for 

every man, woman, and child in the nation 

(Centers for Medicare and Medicaid 2004).

Health care costs in other countries suggest 

per capita costs in the United States is too 

high, averaging $4,178 in the 1990s, 13.0% of 

gross domestic product. That was higher than 

in any other country.  

In comparison, Switzerland—with the 

second highest per capita health costs—spent 

approximately $3,835 per person, or 10.4% of 

GDP. No other country exceeded $3,000 per 

capita (World Bank 2001).

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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context for numbers, effective metaphors, similes, analogies

source domain     >     target domain

Human body 
Animals 

Plants 
Buildings and constructions 

Machines and tools 
Games and Sport 

Money 
Cooking and food 

Heat and cold 
Light and darkness 

Movement and direction

The thing you are 
trying to explain

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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To bring [Rembrandt] back, we distilled the artistic DNA from his work 

and used it to create The Next Rembrandt. . . . To create new artwork 

using data from Rembrandt’s paintings, we had to maximize the data 

pool from which to pull information. . . . We created a height map using 

two different algorithms that found texture patterns of canvas surfaces 

and layers of paint. That information was transformed into height data, 

allowing us to mimic the brushstrokes used by Rembrandt. 

— Ing. The Next Rembrandt, https://www.nextrembrandt.com. April 2016.

context for numbers, effective metaphors, similes, analogies — example one

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://www.nextrembrandt.com
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How do we think about the albums we love? A lonely microphone in a 

smoky recording studio? A needle’s press into hot wax? A rotating can 

of magnetic tape? A button that clicks before the first note drops? No!  

The mechanical ephemera of music’s recording, storage, and playback 

may cue nostalgia, but they are not where the magic lies. The magic is in 

the music. The magic is in the information that the apparatuses capture, 

preserve, and make accessible. It is the same with all information.

— Andrews, R J. Info We Trust: How to Inspire the World with Data.

When you envision data, do not get stuck in encoding and storage. 

Instead, try to see the music. 

… 

Looking at tables of any substantial size is a little like looking at the 

grooves of a record with a magnifying glass. You can see the data 

but you will not hear the music. 

... 

Then, we can see data for what it is, whispers from a past world 

waiting for its music to be heard again.

context for numbers, effective metaphors, similes, analogies — example two

setting up the metaphor referring back

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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context for numbers, for relationships between numbers — compare with direction and magnitude

worse better

Mortality and age are correlated. As age increases, mortality increases. Among the elderly, mortality roughly doubles 

for each successive five-year age group.

¯\_(ツ)_/¯

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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context for numbers, languages of comparison — additive, multiplicative, graphical

The Apollo program crew had one more astronaut than Project Gemini. 
Apollo’s Saturn V rocket had about seventeen times more thrust than 
the Gemini-Titan II.

“Seventeen times more” 
“1,700 percent more”

— Andrews, R J. Info We Trust: How to Inspire the World with Data.

“one more” 
33 versus 1.9

additive comparison (relative versus absolute)

multiplicative comparison (relative)

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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context for numbers, strategy for summarizing numeric patterns — generalizations, examples, exceptions

generalizations exceptionsexamples

For a generalization, come up with a 

description that characterizes a relationship 

among most, if not all, of the numbers.

Illustrate your generalization with numbers 

from your table or chart. This step anchors your 

generalization to the specific numbers upon 

which it is based.  

It ties the prose and table or chart together. By 

reporting a few illustrative numbers, you 

implicitly show your readers where in the table 

or chart those numbers came from as well as 

the comparison involved.

When portraying an exception, explain its 

overall shape and how it differs from the 

generalization you described and illustrated. 

Is it higher or lower? By how much? If a trend, is it 

moving toward or away from the pattern you are 

contrasting it against? Finally, provide numeric 

examples from the table or chart to illustrate 

the exception.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu


visual organization with 
grids and typography
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visual organization, grids

Arranging surfaces and spaces into a grid creates conformity among 

texts, images and diagrams. The size of each implies its importance. 

Reducing elements in a grid suggests planning, intelligibility, clarity, 

and orderliness of design. One grid allows many creative ways to 

show relationships . . . 

Orderliness adds credibility to the information and induces 

confidence. Information presented with clear and logically set out 

titles, subtitles, texts, illustrations and captions will not only be read 

more quickly and easily but the information will also be better 

understood.

— Josef Müller-Brockman, Grid Systems in Graphic Design



Scott Spencer / https://github.com/ssp3nc3r scott.spencer@columbia.edu  18

visual organization, motivation to apply typography best practices

Most readers are looking for reasons to stop reading. . . . Readers have 

other demands on their time. . . . The goal of most professional 

writing is persuasion, and attention is a prerequisite for persuasion. 

Good typography can help your reader devote less attention to the 

mechanics of reading and more attention to your message. 

— Matthew Butterick, Practical Typography
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visual organization, grids

gridlines

gutters

module

margin

— Josef Müller-Brockman, 
Grid Systems in Graphic Design
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Line height 120 - 145 % of point size

Line length 45 - 90 characters

Body text
Point size
print 10-12 pt
web 15-25 px

gutters

module
margin

 To     Michael Frumin 2019 February 2 
           Director of Product and Data Science 
           for Transit, Bikes, and Scooters at Ly! 

To inform the public on rebalancing, let's re-explore docking 
availability and bike usage with subway and weather. 

Let’s re-explore station and ride data in the context of subway and 
weather information to gain insight for "rebalancing," broadening the factors our 
Simmons told the public: ”one of the biggest challenges of any bike share system, 
especially in ... New York where residents don’t all work a traditional 9-5 
schedule, and though there is a Central Business District, it’s a huge one and 
people work in a variety of other neighborhoods as well” (Friedman 2017). 

Recalling the previous, public study by Columbia University Center for Spatial 
Research (Saldarriaga 2013), it identi"ed trends in bike usage using heatmaps. As 
those visualizations did not combine dimensions of space and time, which the public 
would "nd helpful to see trends in bike and station availability by neighborhood 
throughout a day, we can begin our analysis there. 

We’ll use published data from NYC OpenData and #e Open Bus Project, including 
date, time, station ID, and ride instances for all our docking stations and bikes since 
we began service. To begin, we can visually explore the intersection of trends in both 
time and location with this data to understand problematic neighborhoods and, 
even, individual stations, using current data. 

#en, we will build upon the initial work, exploring causal factors such as the 
availability of alternative transportation (e.g., subway stations near docking stations) 
and weather. Both of which, we have available data that can be joined using 
timestamps. 

#e project aligns with our goals and shows the public that we are, in Simmons's words, 
“innovative in how we meet this challenge." Let's dra! a detailed proposal. 

Sincerely, 
Scott Spencer 

Friedman, Matthew. “Citi Bike Racks Continue to Go Empty Just When Upper West Siders Need !em .” 
News. West Side Rag (blog), August 19, 2017. https://www.westsiderag.com/2017/08/19/citi-bike-racks-
continue-to-go-empty-just-when-upper-west-siders-need-them. 

Saldarriaga, Juan Francisco. CitiBike Rebalancing Study. Spatial Information Design Lab, Columbia 
University, 2013. http://spatialinformationdesignlab.org/projects/citibike-rebalancing-study.  

visual organization, grids &  
typography — example memo

Butterick, Matthew. “Butterick’s Practical Typography,” 
2018. https://practicaltypography.com/.

https://ssp3nc3r.github.io/data_in_wonderland/examples/Spencer%20-%202019%20-%20example%20draft%20memo%20citibike.pdf
https://practicaltypography.com/


organizing numbers — tables and semi-graphic displays
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organizing numbers, tables for comparing exact numbers

“The conventional sentence is a poor way to show more than two 
numbers because it prevents comparisons within the data.  
 
The linearly organized flow of words, folded over at arbitrary points 
(decided not by content but by the happenstance of column width), 
offers less than one effective dimension for organizing the data.”

— Edward Tufte, The Visual Display of Quantitative Information

Instead of:  

Nearly 53 percent of the type A group 
did something or other compared to 46 
percent of B and slightly more than 57 
percent of C. 

Arrange the type to facilitate comparisons, 
as in this text-table: 

The three groups differed in how they 
did something or other: 

Group A 53% 
Group B 46% 
Group C 57% 

There are nearly always better sequences 
than alphabetical-for example, ordering by 
content or by data values: 

Group B 46% 
Group A 53% 
Group C 57%

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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organizing numbers, using |g|r|i|d|s| for arranging (a table of) numbers

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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organizing numbers, placement in grid? reduce cognitive load — Gestalt principle of proximity

spacing—horizontal narrower than vertical spacing—horizontal wider than vertical

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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organizing numbers, example placement in grid — proximity for perceived column groups, groups of columns

Table 1: For takes, our Bayesian model expects batting-team runs to increase by
these amounts during the half-inning, given game state and count.

Gamestate Count
—:- 0-0 0-1 0-2 1-0 1-1 1-2 2-0 2-1 2-2 3-0 3-1 3-2

No outs
—:0 0.54 0.50 0.44 0.59 0.54 0.47 0.66 0.61 0.54 0.77 0.74 0.69
1–:0 0.96 0.89 0.79 1.04 0.96 0.85 1.16 1.08 0.96 1.34 1.29 1.22
-2-:0 1.17 1.10 1.00 1.25 1.18 1.06 1.37 1.29 1.17 1.55 1.50 1.43
12-:0 1.54 1.47 1.35 1.65 1.55 1.42 1.79 1.69 1.55 2.01 1.95 1.86
–3:0 1.40 1.36 1.29 1.45 1.40 1.33 1.53 1.48 1.40 1.65 1.61 1.57

1-3:0 1.80 1.71 1.57 1.91 1.81 1.65 2.08 1.96 1.80 2.33 2.26 2.16
-23:0 1.93 1.86 1.75 2.02 1.94 1.82 2.15 2.06 1.94 2.34 2.29 2.21
123:0 2.28 2.19 2.03 2.40 2.29 2.12 2.58 2.46 2.29 2.84 2.77 2.67

One out
—:1 0.29 0.26 0.22 0.32 0.29 0.24 0.37 0.34 0.29 0.44 0.42 0.39
1–:1 0.56 0.51 0.43 0.62 0.56 0.48 0.71 0.65 0.56 0.84 0.81 0.75
-2-:1 0.71 0.66 0.58 0.77 0.71 0.63 0.86 0.80 0.71 1.00 0.96 0.91
12-:1 0.98 0.91 0.79 1.07 0.99 0.86 1.21 1.11 0.98 1.41 1.35 1.27
–3:1 0.97 0.89 0.77 1.07 0.98 0.85 1.21 1.11 0.97 1.42 1.36 1.28

1-3:1 1.21 1.13 0.98 1.33 1.22 1.07 1.50 1.38 1.22 1.75 1.68 1.58
-23:1 1.33 1.24 1.09 1.45 1.34 1.18 1.62 1.51 1.34 1.88 1.81 1.71
123:1 1.62 1.50 1.31 1.78 1.63 1.43 1.99 1.84 1.63 2.33 2.24 2.10

Two outs
—:2 0.11 0.10 0.07 0.13 0.11 0.09 0.16 0.14 0.11 0.20 0.19 0.17
1–:2 0.23 0.20 0.15 0.27 0.24 0.18 0.33 0.29 0.23 0.42 0.40 0.36
-2-:2 0.30 0.26 0.20 0.36 0.31 0.24 0.44 0.38 0.31 0.55 0.52 0.48
12-:2 0.45 0.39 0.29 0.53 0.46 0.35 0.65 0.57 0.46 0.82 0.77 0.70
–3:2 0.35 0.30 0.22 0.41 0.36 0.27 0.50 0.44 0.35 0.64 0.60 0.55

1-3:2 0.50 0.43 0.32 0.59 0.50 0.38 0.71 0.62 0.50 0.90 0.85 0.77
-23:2 0.52 0.45 0.33 0.62 0.53 0.40 0.75 0.66 0.53 0.95 0.89 0.81
123:2 0.82 0.71 0.53 0.97 0.83 0.64 1.18 1.03 0.83 1.49 1.41 1.28

Note:

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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organizing numbers, separating information types — Gestalt principle of similarity (e.g., by attributes of color)

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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Table 1: For takes, our Bayesian model expects batting-team runs to increase by
these amounts during the half-inning, given game state and count.

Gamestate Count
—:- 0-0 0-1 0-2 1-0 1-1 1-2 2-0 2-1 2-2 3-0 3-1 3-2

No outs
—:0 0.54 0.50 0.44 0.59 0.54 0.47 0.66 0.61 0.54 0.77 0.74 0.69
1–:0 0.96 0.89 0.79 1.04 0.96 0.85 1.16 1.08 0.96 1.34 1.29 1.22
-2-:0 1.17 1.10 1.00 1.25 1.18 1.06 1.37 1.29 1.17 1.55 1.50 1.43
12-:0 1.54 1.47 1.35 1.65 1.55 1.42 1.79 1.69 1.55 2.01 1.95 1.86
–3:0 1.40 1.36 1.29 1.45 1.40 1.33 1.53 1.48 1.40 1.65 1.61 1.57

1-3:0 1.80 1.71 1.57 1.91 1.81 1.65 2.08 1.96 1.80 2.33 2.26 2.16
-23:0 1.93 1.86 1.75 2.02 1.94 1.82 2.15 2.06 1.94 2.34 2.29 2.21
123:0 2.28 2.19 2.03 2.40 2.29 2.12 2.58 2.46 2.29 2.84 2.77 2.67

One out
—:1 0.29 0.26 0.22 0.32 0.29 0.24 0.37 0.34 0.29 0.44 0.42 0.39
1–:1 0.56 0.51 0.43 0.62 0.56 0.48 0.71 0.65 0.56 0.84 0.81 0.75
-2-:1 0.71 0.66 0.58 0.77 0.71 0.63 0.86 0.80 0.71 1.00 0.96 0.91
12-:1 0.98 0.91 0.79 1.07 0.99 0.86 1.21 1.11 0.98 1.41 1.35 1.27
–3:1 0.97 0.89 0.77 1.07 0.98 0.85 1.21 1.11 0.97 1.42 1.36 1.28

1-3:1 1.21 1.13 0.98 1.33 1.22 1.07 1.50 1.38 1.22 1.75 1.68 1.58
-23:1 1.33 1.24 1.09 1.45 1.34 1.18 1.62 1.51 1.34 1.88 1.81 1.71
123:1 1.62 1.50 1.31 1.78 1.63 1.43 1.99 1.84 1.63 2.33 2.24 2.10

Two outs
—:2 0.11 0.10 0.07 0.13 0.11 0.09 0.16 0.14 0.11 0.20 0.19 0.17
1–:2 0.23 0.20 0.15 0.27 0.24 0.18 0.33 0.29 0.23 0.42 0.40 0.36
-2-:2 0.30 0.26 0.20 0.36 0.31 0.24 0.44 0.38 0.31 0.55 0.52 0.48
12-:2 0.45 0.39 0.29 0.53 0.46 0.35 0.65 0.57 0.46 0.82 0.77 0.70
–3:2 0.35 0.30 0.22 0.41 0.36 0.27 0.50 0.44 0.35 0.64 0.60 0.55

1-3:2 0.50 0.43 0.32 0.59 0.50 0.38 0.71 0.62 0.50 0.90 0.85 0.77
-23:2 0.52 0.45 0.33 0.62 0.53 0.40 0.75 0.66 0.53 0.95 0.89 0.81
123:2 0.82 0.71 0.53 0.97 0.83 0.64 1.18 1.03 0.83 1.49 1.41 1.28

Note:

organizing numbers, example placement in grid — with labels and annotations (and color encoding)

https://ssp3nc3r.github.io
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organizing numbers, example placement in grids —  gridlines are invisible

Table 1: For takes, our Bayesian model expects batting-team runs to increase
by these amounts during the half-inning, given game state and count.

Game State Count
—:- 0-0 0-1 0-2 1-0 1-1 1-2 2-0 2-1 2-2 3-0 3-1 3-2

No outs
—:0 0.54 0.50 0.44 0.59 0.54 0.47 0.66 0.61 0.54 0.77 0.74 0.69
1–:0 0.96 0.89 0.79 1.04 0.96 0.85 1.16 1.08 0.96 1.34 1.29 1.22
-2-:0 1.17 1.10 1.00 1.25 1.18 1.06 1.37 1.29 1.17 1.55 1.50 1.43
–3:0 1.40 1.36 1.29 1.45 1.40 1.33 1.53 1.48 1.40 1.65 1.61 1.57

12-:0 1.54 1.47 1.35 1.65 1.55 1.42 1.79 1.69 1.55 2.01 1.95 1.86
1-3:0 1.80 1.71 1.57 1.91 1.81 1.65 2.08 1.96 1.80 2.33 2.26 2.16
-23:0 1.93 1.86 1.75 2.02 1.94 1.82 2.15 2.06 1.94 2.34 2.29 2.21
123:0 2.28 2.19 2.03 2.40 2.29 2.12 2.58 2.46 2.29 2.84 2.77 2.67

One out
—:1 0.29 0.26 0.22 0.32 0.29 0.24 0.37 0.34 0.29 0.44 0.42 0.39
1–:1 0.56 0.51 0.43 0.62 0.56 0.48 0.71 0.65 0.56 0.84 0.81 0.75
-2-:1 0.71 0.66 0.58 0.77 0.71 0.63 0.86 0.80 0.71 1.00 0.96 0.91
–3:1 0.97 0.89 0.77 1.07 0.98 0.85 1.21 1.11 0.97 1.42 1.36 1.28

12-:1 0.98 0.91 0.79 1.07 0.99 0.86 1.21 1.11 0.98 1.41 1.35 1.27
1-3:1 1.21 1.13 0.98 1.33 1.22 1.07 1.50 1.38 1.22 1.75 1.68 1.58
-23:1 1.33 1.24 1.09 1.45 1.34 1.18 1.62 1.51 1.34 1.88 1.81 1.71
123:1 1.62 1.50 1.31 1.78 1.63 1.43 1.99 1.84 1.63 2.33 2.24 2.10

Two outs
—:2 0.11 0.10 0.07 0.13 0.11 0.09 0.16 0.14 0.11 0.20 0.19 0.17
1–:2 0.23 0.20 0.15 0.27 0.24 0.18 0.33 0.29 0.23 0.42 0.40 0.36
-2-:2 0.30 0.26 0.20 0.36 0.31 0.24 0.44 0.38 0.31 0.55 0.52 0.48
–3:2 0.35 0.30 0.22 0.41 0.36 0.27 0.50 0.44 0.35 0.64 0.60 0.55

12-:2 0.45 0.39 0.29 0.53 0.46 0.35 0.65 0.57 0.46 0.82 0.77 0.70
1-3:2 0.50 0.43 0.32 0.59 0.50 0.38 0.71 0.62 0.50 0.90 0.85 0.77
-23:2 0.52 0.45 0.33 0.62 0.53 0.40 0.75 0.66 0.53 0.95 0.89 0.81
123:2 0.82 0.71 0.53 0.97 0.83 0.64 1.18 1.03 0.83 1.49 1.41 1.28

Note:

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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organizing numbers, names and descriptions of common table components

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu


non-rectangular, tabular data and semi-graphic 
displays (e.g., stem-and-leaf)
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non-rectangular and semi-graphic, tabular variations, example — stem-and-leaf diagram

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://ssp3nc3r.github.io/data_in_wonderland/#fig:stemleaf
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non-rectangular and semi-graphic, tabular variations, example — data/text placement for comparison

— NY Times, Last Year's Forecasts: Why So Many Erred. 1979 Jan 2.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://www.nytimes.com/1979/01/02/archives/last-years-forecasts-why-so-many-erred-some-insight-for-the-future.html?searchResultPosition=1


integrating data with text, text with data



© 2021 Scott Spencer / https://ssp3nc3r.github.io scott.spencer@columbia.edu  34

text-data integration, integrate data tables and graphics into narrative (principle of proximity)

“The principle of data/text integration is:  
 
data graphics are paragraphs about 
data and should be treated as such.”

— Edward Tufte, The Visual 
Display of Quantitative Information

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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text-data integration, annotate data graphics with descriptions (principle of proximity) — example
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Oakland reported 8,210 incidents of crime per 100,000 people in 2013.

Irvine had 1,441.
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Reduced violent and property crime rate
Oakland and Stockton have among California’s worst violent crime 
rates, as shown in the large circles, but reported improvements 
between 2012 and 2013.

Increases in violent crime, 
but property crime decreases
Huntington Beach’s increased violent crime rate 
was worsened largely by a jump in robberies, 83 
in 2012, which grew to 100 a year later.

More violent and property crime
San Francisco saw jumps in the rate of every crime 
category, except murder, between 2012 and 2013. 
Theft of personal property rose by 27% and rapes 
by 47%.

Increases in property crime, 
but violent crime decreases
Glendale, Salinas and Oceanside reported 
increases in property crime, defined as burglary 
and theft of property.

— Schleuss, Jon, and Rong-Cong Lin 
II. 2013. “California Crime 2013.” Los 
Angeles Times.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://graphics.latimes.com/california-crime-2013/
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text-data integration, linking data and narrative with color (principle of proximity and similarity) — example

— Kay, Matthew, and Jeffrey Heer. Beyond Weber’s Law: A Second Look at Ranking 
Visualizations of Correlation. IEEE Transactions on Visualization and Computer 
Graphics 22, no. 1 (January 31, 2016): 469–78.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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text-data integration, linking language— parallel structure can reduce the audience’s cognitive load in comparing

“One might hope that panel (a) of Figure 7.3 is analogous to a simple 

randomized experiment in which one child in each of 33 matched pairs was 

picked at random for exposure. One might hope that panel (b) of Figure 7.3 is 

analogous to a different simple randomized experiment in which levels of 

exposure were assigned to pairs at random. One might hope that panels (a) and 

(b) are jointly analogous to a randomized experiment in which both 

randomizations were done, within and among pairs. All three of these hopes 

may fail to be realized: there might be bias in treatment assignment within 

pairs or bias in assignment of levels of exposure to pairs.”

— Rosenbaum, Paul. Observation and Experiment

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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text-data integration, readability improves with parallel structure between sorted table or graphic and narrative

When writing about the patterns shown in tables or charts, proceed 

systematically, describing the numbers in the same order as in those displays.  

Another tip: if possible, use the same organizing principles in all the tables 

within a document, such as tables reporting descriptive statistics and 

multivariate results for the same set of variables.

empirical ordering, theoretical grouping of data parallel structure in narrative

Decide on the main point you want to make about the data and arrange the rows 

and columns accordingly. 

Ordering: for many tables or charts presenting distributions or associations, an 

important aim is to show which items have the highest and the lowest values and 

where other categories fall relative to those extremes. 

Grouping: consider arranging items into conceptually related sets. 

Alphabetical: ordering alphabetically is rarely the best approach but it is the 

default setting in many software tools. Take control over your displays.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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text-data integration, parallel structure between sorted table or graphic and narrative — example

Figure 3 presents average consumer expenditures for the United States in 2002 

in descending order of dollar value. Housing was the highest expenditure 

category, followed by transportation, food, and personal expenditures . . .

example empirical ordering example parallel structure in narrative

Reading

Tobacco products

Alcoholic beverages

Personal care

Education

Miscellaneous

Cash contributions

Apparel and services

Entertainment

Health care

Personal insurance & pensions

Food

Transportation

Housing

$2,000 $4,000 $6,000 $8,000 $10,000 $12,000

Fig. 3. Major categories of expenditures, descending dollar value, 2002 U.S. Consumer Expenditure Survey

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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organizing numbers, narrative for our example table

Using Table 1, we can calculate the value of a strike by subtracting the expected run value 
of a strike, given the game state and count, from the value of a ball, starting from the 
same game state and count. Let’s say there is a runner on first and second with one out, 
and the count is 1 ball, 1 strike, giving us 0.99 expected runs the rest of the inning. 
Assuming the batter doesn’t swing on the next pitch, a strike lowers expected runs to 
0.86 while a ball raises it to 1.11. Thus, in this scenario, the expected value of a strike 
would be 0.86 - 1.11, or 0.25 runs.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
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organizing numbers, placing data table in narrative (proximity), linking narrative to data (similarity)

Using Table 1, we can calculate the value of a strike by subtracting the expected run value 
of a strike, given the game state and count, from the value of a ball, starting from the 
same game state and count. Let’s say there is a runner on first and second with one out, 
and the count is 1 ball, 1 strike, suggesting we should expect 0.99 more runs this inning: 

Assuming the batter doesn’t swing on the next pitch, a strike lowers expected runs to 
0.86 while a ball raises it to 1.11. Thus, in this scenario, the expected value of a strike 
would be 0.86 - 1.11, or -0.25 runs.

Table 1: For takes, our Bayesian model expects batting-team runs to increase
by these amounts during the half-inning, given game state and count.

Game State Count
—:- 0-0 0-1 0-2 1-0 1-1 1-2 2-0 2-1 2-2 3-0 3-1 3-2

No outs
—:0 0.54 0.50 0.44 0.59 0.54 0.47 0.66 0.61 0.54 0.77 0.74 0.69
1–:0 0.96 0.89 0.79 1.04 0.96 0.85 1.16 1.08 0.96 1.34 1.29 1.22
-2-:0 1.17 1.10 1.00 1.25 1.18 1.06 1.37 1.29 1.17 1.55 1.50 1.43
–3:0 1.40 1.36 1.29 1.45 1.40 1.33 1.53 1.48 1.40 1.65 1.61 1.57

12-:0 1.54 1.47 1.35 1.65 1.55 1.42 1.79 1.69 1.55 2.01 1.95 1.86
1-3:0 1.80 1.71 1.57 1.91 1.81 1.65 2.08 1.96 1.80 2.33 2.26 2.16
-23:0 1.93 1.86 1.75 2.02 1.94 1.82 2.15 2.06 1.94 2.34 2.29 2.21
123:0 2.28 2.19 2.03 2.40 2.29 2.12 2.58 2.46 2.29 2.84 2.77 2.67

One out
—:1 0.29 0.26 0.22 0.32 0.29 0.24 0.37 0.34 0.29 0.44 0.42 0.39
1–:1 0.56 0.51 0.43 0.62 0.56 0.48 0.71 0.65 0.56 0.84 0.81 0.75
-2-:1 0.71 0.66 0.58 0.77 0.71 0.63 0.86 0.80 0.71 1.00 0.96 0.91
–3:1 0.97 0.89 0.77 1.07 0.98 0.85 1.21 1.11 0.97 1.42 1.36 1.28

12-:1 0.98 0.91 0.79 1.07 0.99 0.86 1.21 1.11 0.98 1.41 1.35 1.27
1-3:1 1.21 1.13 0.98 1.33 1.22 1.07 1.50 1.38 1.22 1.75 1.68 1.58
-23:1 1.33 1.24 1.09 1.45 1.34 1.18 1.62 1.51 1.34 1.88 1.81 1.71
123:1 1.62 1.50 1.31 1.78 1.63 1.43 1.99 1.84 1.63 2.33 2.24 2.10

Two outs
—:2 0.11 0.10 0.07 0.13 0.11 0.09 0.16 0.14 0.11 0.20 0.19 0.17
1–:2 0.23 0.20 0.15 0.27 0.24 0.18 0.33 0.29 0.23 0.42 0.40 0.36
-2-:2 0.30 0.26 0.20 0.36 0.31 0.24 0.44 0.38 0.31 0.55 0.52 0.48
–3:2 0.35 0.30 0.22 0.41 0.36 0.27 0.50 0.44 0.35 0.64 0.60 0.55

12-:2 0.45 0.39 0.29 0.53 0.46 0.35 0.65 0.57 0.46 0.82 0.77 0.70
1-3:2 0.50 0.43 0.32 0.59 0.50 0.38 0.71 0.62 0.50 0.90 0.85 0.77
-23:2 0.52 0.45 0.33 0.62 0.53 0.40 0.75 0.66 0.53 0.95 0.89 0.81
123:2 0.82 0.71 0.53 0.97 0.83 0.64 1.18 1.03 0.83 1.49 1.41 1.28

Note:

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu


bringing teachings together — draft proposal as example
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data in narrative, proposal as a multi-level narrative — title, headings, body, captions

“Orderliness adds credibility to the 

information and induces confidence. 

Information presented with clear and 

logically set out titles, subtitles, texts, 

illustrations and captions will not 

only be read more quickly and easily 

but the information will also be 

better understood.”

— Müller-Brockmann, Grid systems in graphic design

Spencer, Scott. (Draft) Proposal to Scott Powers. “Proposal for Exploring Game 
Decisions Informed by Expectations of Joint Probability Distributions.” February 14, 2019.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://ssp3nc3r.github.io/data_in_wonderland/examples/Spencer%20-%202019%20-%20example%20draft%20proposal%20dodgers.pdf
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data in narrative, messages first, details follow

— Doumont, Trees, Maps, Theorems

Get our audience(s) to pay attention to, 
understand, 
(be able to) act upon

a maximum of messages, 
given constraints.

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://ssp3nc3r.github.io/data_in_wonderland/examples/Spencer%20-%202019%20-%20example%20draft%20proposal%20dodgers.pdf
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data in narrative, best practices in visual organization with grids & typography

Average line length: 84 characters with spaces
Butterick recommended 45-90

Leading (line spacing): 145% of font size
Butterick recommended: 120-145% of font size

— Butterick, Matthew, Practical Typography

“Most readers are looking for reasons to stop 

reading. . . . Readers have other demands on their 

time. . . . The goal of most professional writing is 

persuasion, and attention is a prerequisite for 

persuasion. Good typography can help your reader 

devote less attention to the mechanics of reading 

and more attention to your message.”

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://ssp3nc3r.github.io/data_in_wonderland/examples/Spencer%20-%202019%20-%20example%20draft%20proposal%20dodgers.pdf
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data in narrative, data graphics as paragraphs about data — linking narrative and data

“Words, graphics, and tables are 

different mechanisms with but a 

single purpose—the presentation of 

information. Why should the flow 

of information be broken up into 

different places on the page…?”

— Edward Tufte, The Visual 
Display of Quantitative Information

https://ssp3nc3r.github.io
mailto:scott.spencer@columbia.edu
https://ssp3nc3r.github.io/data_in_wonderland/examples/Spencer%20-%202019%20-%20example%20draft%20proposal%20dodgers.pdf


resources
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