
CSE 442 - Data Visualization

Exploratory Data Analysis
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Learning Goals

What is exploratory data analysis and why is it 
important?

What factors should we consider when exploring a 
dataset?

How do visualization researchers design tools to 
support exploratory data analysis? (one example)



Topics

Exploratory Data Analysis
Historical Context
Visualizations vs Statistical Models

Data Wrangling
Exploratory Analysis Examples

Tableau / Polaris



What was the first 
data visualization?

0 BC



0 BC~6200 BCTown Map of Catal Hyük, Konya Plain, 
Turkey__________ __________ -_____________
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~950 AD Position of Sun, Moon and Planets
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0 BC Sunspots over time, Scheiner 1626
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Longitudinal distance between Toledo and Rome, van Langren
1644
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The Rate of Water Evaporation, Lambert 1765
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The Rate of Water Evaporation, Lambert 1765
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The Golden Age of 
Data Visualization

1786 1900
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1786 1826(?) Illiteracy in France, Pierre Charles Dupin



AFRIL 1854ro MARCH 1855
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APRII. 1855 ra MAKECH 1836

“to affect thro' the Eyes 
what we fail to convey to 
the public through their 
word-proof ears”

BLAGRAM er rHE CAUSE5 er MORTALITY
IN THE ARMY IN THE EAST.

1786 1856 “Coxcomb” of Crimean War Deaths, Florence Nightingale



1786 1864 British Coal Exports, Charles Minard
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EXPEOITIONSOE VOYAGEURS ET Dl MARCHANOISES
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1786 1884 Rail Passengers and Freight from Paris
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Native immigranta, i Nuudreds of tboasand:,] Natiroemdgrnnt.
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1786 1 890 Statistical Atlas of the Eleventh U.S. Census



Done by Atlanta University.

INDUSTRIALISM

3000000

1000,000

1870

Estimated capital 

Capital evalué

Publishers

Editeurs

Druggists

Pharmaciens

Building contractors 

Entrepreneurs de batiments

Grocers

Epiciers

Bankers

Banquiers

$ 8.784,637
45,516,254 FRANCS.

Undertakers

Entrepreneurs de pompes 
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UATION OF TOWN AND CITY PROPERTY OWNEn
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POLITICAL
--------- UNREST.

Negres Americains dans les affairs

General merchandise stores
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Negro business men in the United States
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1786 1900 Visualizing Black America, W. E. B. DuBois et al.



The Rise of Statistics

1786 1900 1950



Rise of formal statistical methods in the 
physical and social sciences

Little innovation in graphical methods

A period of application and popularization

Graphical methods enter textbooks, 
curricula, and mainstream use

1786 1900 1950
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Four major influences act on data 
analysis today:
1. The formal theories of statistics.
2. Accelerating developments in 
computers and display devices.
3. The challenge, in many fields, of 
more and larger bodies of data.
4. The emphasis on quantification 
in a wider variety of disciplines.



The last few decades have seen the "g rise of formal theories of statistics, ee "legitimizing" variation by confining 
- it by assumption to random 

sampling, often assumed to involve 
tightly specified distributions, and 
restoring the appearance of 
security by emphasizing narrowly 
optimized techniques and claiming e to make statements with "known" 245 probabilities of error.



While some of the influences of 
statistical theory on data 
analysis have been helpful, 
others have not.



e- Exposure Exposure, the effective laying 
open of the data to display the 
unanticipated, is to us a major 
portion of data analysis. Formal 
statistics has given almost no 
guidance to exposure; indeed, it is 
not clear how the informality and 
flexibility appropriate to the 
exploratory character of exposure 
can be fitted into any of the 
structures of formal statistics so far 
proposed.



Nothing - not the careful logic of 
mathematics, not statistical models 
and theories, not the awesome 
arithmetic power of modern 
computers - nothing can substitute 
here for the flexibility of the 
informed human mind.

Accordingly, both approaches and 
techniques need to be structured so 
as to facilitate human involvement 
and intervention.



Set A Set B Set C Set D
X _Y__  _ X Y__ __ X_____Y__ __ X____Y__

10 8.04 10 9.14 10 7.46 8 6.58
8 6.95 8 8.14 8 6.77 8 5.76

13 7.58 13 8.74 13 12.74 8 7.71
9 8.81 9 8.77 9 7.11 8 8.84

11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 8.1 14 8.84 8 7.04

6 7.24 6 6.13 6 6.08 8 5.25
4 4.26 4 3.1 4 5.39 19 12.5

12 10.84 12 9.11 12 8.15 8 5.56
7 4.82 7 7.26 7 6.42 8 7.91
5 5.68 5 4.74 5 5.73 8 6.89

Summary Statistics Linear Regression
uX = 9.0 Ox =- 3.317 Y2 = 3 + 0.5 X
uY = 7.5 oY= 2.03 R2 == 0.67 [Anscombe 1 973]



�=

�=

�)�������'
�������,

�������$

�J����

�9 �(�>

�)�������(
����

����

���>

�J

�9 ����

��

�)��������

�(�>

�J

�9 �(�>

�)��������
����

����

�(�>

�J

��

�9 ���� ���"

��

�7�'�
���#���!�,�� ���D���8�H�<


