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Importance of Data visualization



The four sets (Anscombe's quartet)



For all four datasets: 

Property Value Accuracy 

Mean of x 9 exact 

Sample variance of x 11 exact 

Mean of y 7.50 to 2 decimal places 

Sample variance of y 4.125 ±0.003 

Correlation between x and y 0.816 to 3 decimal places 

Linear regression line y = 3.00 + 0
.500x 

to 2 and 3 decimal 
places, respectively 

Coefficient of determination of the 
linear regression 

0.67 to 2 decimal places 

https://en.wikipedia.org/wiki/Mean
https://en.wikipedia.org/wiki/Variance
https://en.wikipedia.org/wiki/Correlation
https://en.wikipedia.org/wiki/Linear_regression
https://en.wikipedia.org/wiki/Coefficient_of_determination


The four sets (Anscombe's quartet)







Data in Context: Cholera Outbreak



1856 “Coxcomb” of Crimean War 
Deaths, Florence Nightingale





Why Data visualization

Answer questions (or discover them) 
Make decisions 
See data in context 
Expand memory 
Support graphical calculation 
Find patterns 
Present argument or tell a story 
Inspire



History of Data visualization











Charles Minard's 1869 – Napoleon’s March

The chart is showing the number of men in Napoleon’s 1812 Russian 
campaign army, their movements, as well as the temperature they 
encountered on the return path. Lithograph, 62 × 30 cm.



Data visualization



Data visualization model



Mapping Data to Visual Variables



Mapping Data to Visual Variables

Assign data fields (e.g., with N, O, Q types) to visual 
channels (x, y, color, shape, size, ...) for a chosen 
graphical mark type (point, bar, line, ...). 

Additional concerns include choosing appropriate 
encoding parameters (log scale, sorting, ...) and data 
transformations (bin, group, aggregate, ...). 

These options define a large combinatorial space, 
containing both useful and questionable charts!



Mapping Data to Visual Variables

Visual Encoding Variables
1. Position (X) 
Position (Y) 
2. Size 
3. Value 
4. Texture 
5. Color 
6. Orientation 
7. Shape 
~8 dimensions?



Multidimensional Data











https://syntagmatic.github.io/parallel-coordinates/



 Visualize up to ~two dozen dimensions at once 
 1. Draw parallel axes for each variable 
 2. For each tuple, connect points on each axis

 Between adjacent axes: line crossings imply neg. correlation, shared slopes imply pos. 
correlation. 

 Full plot can be cluttered. Interactive selection can be used to assess multivariate 
relationships. 

 Highly sensitive to axis scale and ordering.

 Expertise required to use effectively!





Visual Encoding Design

Use expressive and effective encodings
Avoid over-encoding
Reduce the problem space 
Use space and small multiples intelligently 
Use interaction to generate relevant views 
Rarely does a single visualization answer all 
questions. Instead, the ability to generate 
appropriate visualizations quickly is critical!
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