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John Tukey

John Tukey (1915–2000)
Wikipedia

Proposed “Exploratory Data Analysis”

Coined terms: Boxplot, Stem-and-Leaf plot,
ANOVA (Analysis of Variance)

Also coined terms “Bit” and “Software”

Co-Developed famous methods:
Fast Fourier Transform, Projection Pursuit,
Jackknife Estimation

Famous quote:
“The best thing about being a statistician is
that you get to play in everyone’s backyard.”

StatSoft.org 3

https://en.wikipedia.org/wiki/John_Tukey
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John Tukey: The Future of Data Analysis

Reference: Donoho, David (2017). 50 Years of Data Science. Journal of
Computational and Graphical Statistics, 26(4), 745-766.
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https://www.tandfonline.com/doi/abs/10.1080/10618600.2017.1384734
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John Tukey: Exploratory Data Analysis

John Tukey (1977)

Stem-and-Leaf plot

Scatter plot

Box-plot, Outliers

Residual plot

Smoother

Bag plot

Five-number summary

“The greatest value of a picture is when it forces us to notice what we
never expected to see.” (John Tukey, 1977)
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Exploratory Data Analysis (EDA)

The EDA is a statistical approach to make sense of data by using a variety of
techniques (mostly graphical). It may help

Assess assumption about the variable distribution

Identify relationship between variables

Extract important variables

Suggest use of appropriate models

Detect problems of the collected data (e.g. outliers, missing data,
measurement errors)
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Iris Dataset
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Basic Plots with Matplotlib

Histogram and Density Plots

Boxplot

Bar Chart

Scatter Plot
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Histogram and Density Plot

Use histogram and density plot to check distribution of a numerical variable:
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Boxplot

Use boxplot (univariate and side-by-side) to check quantiles and outliers:
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Boxplot

Compare to the boxplot with grouping variable:
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Bar Chart for Categorical Variables

Use bar chart to check the distribution of a categorical variable:
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Bar Chart for Categorical Variables

Use clustered bar chart to plot the two-way contingency table:
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Scatter Plot

Use scatter plot (also called xyplot) to check relationship between variables:
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Scatter Plot

More sophisticated: adding colors and linear regression fit
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Pandas for Data Exploration

Data Manipulation:

Data merge/join

Data subset/filter, sort/arrange

New variable creation/mutation

Group_by Summary

Data Visualization:

Mixture Histograms

Side-by-side Boxplots

Stacked Bar Charts

Pairwise Scatter Plot
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Data Merge/Join
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Data Subset/Filter
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Data Sort/Arrange
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New Variable Create/Mutate
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Group_by Summary
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Mixture Histograms
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Side-by-side Boxplots
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Stacked Bar Charts
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Pairwise Scatter Plot
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Next Level of Data Visualizatio in Pythonn

Python Seaborn

Python ggplot2

Python Plotly

Alternatively, R:ggplot2/dplyr tools in Stat3622 lecture notes.
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https://seaborn.pydata.org/
http://ggplot.yhathq.com/
https://plotly.com/python/
https://ajzhanghku.github.io/Stat3622/
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Thank You!

Q&A or Email ajzhang@umich.edu
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