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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

Source: Tigran Sog
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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

Source: Tigran Sog
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The Grammar of Graphics in Practice: Statistics, Coordinate Systems
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data → statistics → aesthetic mappings: here, the densities in each bin + kernel densities (x)

Economics 370: Data Science for Economics (Professor Jakiela) Lecture 3: Data Visualization, Slide 13



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

• “I am going to the store later” vs. “Am later I store to the going”

There are (usually) infinitely many grammatically correct data visualizations

• “I am going to the store later”

• “I am going to the store in an hour”

• “I am driving to the store later”

The choice of aesthetic mappings and geometrics is dictated by the message we wish to convey
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Every Picture Tells a Story
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Rules for Data Visualizations

1. Know what you are saying: deploy aesthetics intentionally to make your point

2. 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

3. 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

4. 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

Source: Wilke (2019)
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Using Color to Illustrate Clusters

Source: Our World in Data
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Different Ways to Use Color

Source: Wilke (2019) Source: Wilke (2019)
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7% of Males in the U.S. Are Color Blind

Wilke (2019)
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The Okabe-Ito Color Blind Friendly Palette

Wilke (2019)
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Only Use Color (Variation) as an Aesthetic
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Rules for Data Visualizations

1. Know what you are saying: deploy aesthetics intentionally to make your point

2. 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

3. 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

4. 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

Source: J-PAL
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Important Data Visualizations for Economists
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Source: Bates, Hall, and Jakiela (2025)
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Important Data Visualizations for Economists
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Relative Time:  Years Before/After Stabilizing High Inflation
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Important Data Visualizations for Economists

H0=no effect: p=0.056
H0=constant effect: p=0.008
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Quantiles of Fine Motor Skills Index

Source: Jakiela, Ozier, Fernald, and Knauer (2025)
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Important Data Visualizations for Economists

Post-election violence
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Source: Ozier and Jakiela (2018)
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Important Data Visualizations for Economists

Source: Ozier (2018) Source: Lucas and Mbiti (2014)
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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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