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Lecture 3: Data Visualization

Professor: Pamela Jakiela



Outline

What makes a data visualization bad?

What makes a data visualization good?

The grammar of graphics

Some rules for making good data visualizations

Data visualizations economists should know
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Good Data Visualizations Are All Alike

Which players have been the biggest attacking
threats since the 1990s?

least

to the end of the The larger
s
- -
08
@ Lewandowski
Positon
GOALSCORERS —
udrez O il
— @Ronaldo © A/ Winger
i g > Midelder
ecegue DoUBLE Ovtncer
B pgfsier TREATS
wcomd"y fenry
& oy b e gz gahzama
wnstsiooygh pagdieko elah emac
2 s
5 . wnr.m [y
» B v"j\- eve a..,
3 S L
g ncste quuren Rally “'g “Rmmq. ",
2 o 4 aefoe m'.“’ riezmann e
g B pragy MY iy
R Yo % I R
< i o8 """"nvaL:Y WOt L, g0 eMiller
s .
'"" py o S cam B "Ribéry ;u:a%.
'e:(hqes 1 H,a;.us fazar zm*h {,\W_ " ety e e Brlfne
H‘Waiasu .
& S endes, LML" yet wm% .
{
02 o W T zi
mwﬁf:mwm A
n"i"w'-\ J‘J“”‘ perionc
oo Xavm,s.,g S e CHANCE
Weane Wmnnu ool e "85
e e
2“' Mll(eluA\ha Alves' ‘exdnder-Amold
A cole et g
Baines o ot gt ot
00 i
00 5] 02 03 04 05
Rssists per 90

Source: Tigran Sog

Economics 370: Data Science for Economics (Professor Jakiela) Lecture 3: Data Visualization, Slide 10



The Grammar of Graphics

® The core elements of a data visualization (Wickham 2010):
» Data (in the form of a rectangular data frame)
> Aesthetics (the data is mapped to the aesthetics using scales)
> Position (usually in terms of x and y axes)
> Other visual attributes (color, shape, size, line style, labels, etc.)
> Geometries
» The type of plot: bar, scatter, line, etc.

® Optional elements: statistics, facets, coordinate systems
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The Grammar of Graphics in Practice
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The Grammar of Graphics in Practice: Statistics, Coordinate Systems

Histogram of GDP Per Capita in 2010
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data — statistics — aesthetic mappings: here, the densities in each bin + kernel densities (x)
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The Grammar of Graphics in Practice: Facets
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Why Is the Grammar of Graphics a Grammar?

The grammar of graphics places limits on the set of valid data visualizations
® “| am going to the store later” vs. “Am later | store to the going”
There are (usually) infinitely many grammatically correct data visualizations
® “| am going to the store later”
® “| am going to the store in an hour”
® “| am driving to the store later”

The choice of aesthetic mappings and geometrics is dictated by the message we wish to convey

Economics 370: Data Science for Economics (Professor Jakiela) Lecture 3: Data Visualization, Slide 15



Every Picture Tells a Story

Graphic detail Beer ratings The Economist May 16th 2019
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Rules for Data Visualizations

. Know what you are saying: deploy aesthetics intentionally to make your point
. Use aesthetic mappings faithfully

2.1 The x and y axes are aesthetics indicating magnitude or quantity

2.2 Color is an aesthetic mapping — use it accordingly or hold it constant

. Be kind to humans

3.1 Use colorblind-friendly colors

3.2 Use a larger font (yes, I'm talking to you)

3.3 Avoid 3D plots, adding too many aesthetics to process

. Don't do anything else (i.e. don't add visual elements that don't serve a purpose)
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Using Color to Highlight
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Using Color to lllustrate Clusters

Life expectancy vs. GDP per capita, 2021

The period life expectancy’ at birth, in a given year. GDP per capita is adjusted for inflation and differences in the

cost of living between countries.
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7% of Males in the U.S. Are Color Blind
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The Okabe-Ito Color Blind Friendly Palette
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Only Use Color (Variation) as an Aesthetic
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Rules for Data Visualizations

. Know what you are saying: deploy aesthetics intentionally to make your point
. Use aesthetic mappings faithfully

2.1 The x and y axes are aesthetics indicating magnitude or quantity

2.2 Color is an aesthetic mapping — use it accordingly or hold it constant

. Be kind to humans

3.1 Use colorblind-friendly colors

3.2 Use a larger font (yes, I'm talking to you)

3.3 Avoid 3D plots, adding too many aesthetics to process

. Don't do anything else (i.e. don't add visual elements that don't serve a purpose)
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Important Data Visualizations for Economists
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Important Data Visualizations for Economists
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Important Data Visualizations for Economists
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Important Data Visualizations for Economists
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Important Data Visualizations for Economists
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Important Data Visualizations for Economists

Probability of Completing
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Rafael Irizarry’'s Data Visualization Principles

Know when to include 0

Do not distort quantities

Order categories by a meaningful value

Show (all) the data

Ease comparisons: use common axes and align plots for comparisons
Visual cues that will be compared must be adjacent

Think of the color blind

Avoid 3D

Source: Irizarry (YEAR)
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