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… tidy datasets are 
all alike but every 
messy dataset is 
messy in its own way.



  

« Les familles heureuses se 
ressemblent toutes. Les familles 
malheureuses sont malheureuses 
chacune à leur manière. »

https://deselection.wordpress.com/2010/11/12/le­principe­danna­karenine/

Le principe d'Anna Karenine

En d’autres termes, le succès demande que plusieurs conditions soient réunies. 
Une seule condition manquée est suffisante pour conduire à l’échec.

https://deselection.wordpress.com/2010/11/12/le-principe-danna-karenine/


  

Much earlier, Aristotle states the same principle 
in the Nichomachean Ethics (Book 2):

Again, it is possible to fail in many ways (for 
evil belongs to the class of the unlimited, as the 
Pythagoreans conjectured, and good to that of 
the limited), while to succeed is possible only in 
one way (for which reason also one is easy and 
the other difficult – to miss the mark easy, to hit 
it difficult); for these reasons also, then, excess 
and defect are characteristic of vice, and the 
mean of virtue; For men are good in but one 
way, but bad in many.

Version Aristote
https://en.wikipedia.org/wiki/Anna_Karenina_principle

https://en.wikipedia.org/wiki/Aristotle
https://en.wikipedia.org/wiki/Nichomachean_Ethics
https://en.wikipedia.org/wiki/Anna_Karenina_principle


  

messy tidy



  

It is often said that 80% of data analysis is spent on the 
process of cleaning and preparing the data.

data tidying: structuring datasets to facilitate analysis.

This paper [...] provides a comprehensive ``philosophy of 
data''

Since most real world datasets are not tidy...

Tidy datasets provide a standardized way to link the 
structure of a dataset (its physical layout) with its semantics 
(its meaning).

Morceaux choisis



  

Tidy data

1. Each variable forms a column.
2. Each observation forms a row.
3. Each type of observational unit 
forms a table.

Messy data is any other arrangement of the data.



  

Messy data

● Column headers are values, not variable names.
● Multiple variables are stored in one column.
● Variables are stored in both rows and columns.
● Multiple types of observational units are stored in the 
same table.
● A single observational unit is stored in multiple tables.

Real datasets can, and often do, violate the three 
precepts of tidy data in almost every way
imaginable. While occasionally you do get a dataset 
that you can start analyzing immediately, this is the 
exception, not the rule. This section describes the 
five most common problems with messy datasets, 
along with their remedies:

Surprisingly, most messy datasets, including types of messiness 
not explicitly described above, can be tidied with a small set of 
tools: melting, string splitting, and casting.



  

Exemple



  

Column headers are values, not variable names

3 variables :
- religion
- revenu
- effectif

...

Chaque colonne 
représente une 
variable ; chaque 
ligne, une 
observation



  

Variables are stored in both rows and columns

Cette colonne contient 
un nom de variable !

Une variable par 
colonne, une 

observation par ligne



  

Tidy tools

1) Manipulation

2) Visualisation

3) Modélisation



  

● Filter: subsetting or removing observations based on some 
condition.

● Transform: adding or modifying variables. These modications 
can involve either a single variable (e.g., log-transformation), or 
multiple variables (e.g., computing density from weight and 
volume).

● Aggregate: collapsing multiple values into a single value (e.g., 
by summing or taking means).

● Sort: changing the order of observations.

Manipulation

All these operations are made easier when there is a 
consistent way to refer to variables. Tidy data provides this 
because each variable resides in its own column.

Ensure input and output-tidiness

plyr,dplyr packages



  

Visualisation

Tidy visualization tools only need to be input-tidy as their 
output is visual.

It provides a comprehensive ''philosophy of data": one 
that underlies my work in the plyr (Wickham 2011)
and ggplot2 (Wickham 2009) packages.

ggplot2 package



  

Modelisation

Modeling is the driving inspiration of this work because 
most modeling tools work best with tidy datasets.

Every statistical language has a way of describing a 
model as a connection among different variables, a 
domain specic language that connects responses to 
predictors



  

Conclusion

Apart from tidying, there are many other tasks involved in 
cleaning data: parsing dates and numbers, identifying 
missing values, correcting character encodings (for 
international data), matching similar but not identical values 
(created by typos), verifying experimental design, and filling in 
structural missing values, not to mention model-based data 
cleaning that identifies suspicious values. Can we develop other 
frameworks to make these tasks easier?
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