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LINKAGE: WHO SPEAKS TO WHO AND ABOUT WHAT ?  LINKAGE IN 2 MIN … 

CONTEXT 
The growing interest in data analysis comes 
from the great importance of these data in our 
digital modern world, and also from the recent 
developments in modeling and data 
processing. In particular, clustering methods 
can be used to uncover hidden groups in 
networks. Among these approaches, statistical 
algorithms of artificial intelligence (AI) allow to 
get a precise segmentation of the data, with 
underlying statistical models which facilitate 
the interpretation of the results. Even though 
this research field has received strong 
attention, the joint analysis of texts and 
networks has been very limited while most 
social networks are based on texts (emails, 
Facebook, Twitter, …). The implemented 
methodology used in the software Linkage 
tackles this limit and brings a solution so that 
texts and networks are analyzed 
simultaneously. 

METHODOLOGY 
Linkage implements a statistical model along 
with an AI algorithm for the inference which 
enables the segmentation of the nodes 
(individuals) of a network with textual edges, 
while identifying the topics of discussion. The 
networks can be directed (emails, tweets, …) or 
undirected (scientific papers, posts on 
Facebook, …).  Linkage only requires the data 
of a set of textual exchanges between people or 
more generally between entities. For instance, 
we may consider the exchanges of texts 
between individuals on a social network, or the 
exchanges of emails between employees from 
the same company, or even the co-publications 
of patents or scientific papers. Linkage is also 

able to automatically determine the number of 
groups of individuals and the number of topics 
used. Thus, data processing is completely 
automatic. The outputs of the software are the 
classification of individuals in groups (as well as 
probabilities) and a description of topics with 
the most specific words.  

SAAS PLATEFORM 
A restrained platform of demonstration is 
available at the following address: 
https://linkage.fr. It allows anyone wishing to, 
to use Linkage with their own data or with 
public data. Registration is free on the website 
but the volume of data to be treated by the 
platform is limited. The best computing 
libraries and the newest security protocols are 
used to guarantee an optimal treatment of 
data. The platform offers different ways of 
uploading data. First, it is possible to upload 
personal data in a simple format (.csv), but also 
to collect personal email networks via our 
Gmail App and finally, it is possible to run public 
queries (on Twitter, PubMed, Arvix, …). There 
are many graphic layouts available on the 
platform to facilitate the use of the results. To 
finish, if needed, raw data can be downloaded 
to run them afterwards in a visualization 
software such as Gephi for example. 

 

 
 
 
 

ANALYSIS OF 
COMMUNICATION NETWORKS            
Linkage is able to analyze communication networks in 
which actors (people, Twitter accounts, …) exchange 
textual contents. Let us focus on the example of a  
(simulated) network of emails between 9 people (see 
figure below). 

 

SEGMENTATION OF 
INDIVIDUALS AND TEXTS 
On the small network displayed above, an analyst 
would be able to determine the four communities of 
individuals (colors of the nodes) and the two topics of 
discussion (colors of the edges). As exemplified, 
Linkage can obviously uncover the same patterns as 
the analyst, but as a computer program with strong 
computing facilities, it can also detect groups and 
topics in large data sets where it would take years for 
a human being simply to read the data. 

 

The Linkage project 
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Présidentielle 2017 

 
THE ANALYSIS OF DATA FROM 
TWITTER 
For the analysis of the tweets of French people 
during the French presidential election, we 
focused on two periods of time: 17-18 April and 
24-25 Aril 2017, that is to say a few days before 
and after the first round of the French 
presidential election. The tweets related to the 

election were extracted and formatted by our 
partner Linkfluence. The entire volume of 
collected data covers the mentions of the five 
major candidates on Twitter. Thus, around 5 
millions of verbatim tweets were extracted for 
the analysis. The methodology implemented in 
Linkage was applied to the networks and 
identified five topics of discussions and ten 
groups of individuals for both periods of time. 
The picture shows a visualization of the 
clustering of the network just before the first 
round of the French presidential election in 
2017. For the first period, four topics dealt with 
the major candidates. However, it is important 
to note that the fifth theme gathered tweets 
focusing on the criticism of politics in general. 
This theme was at the heart of the political 
campaign and was relayed by all the political 
parties. After studying the accounts featured in 
each group, we were able to label each group 
according to their political tendency.  

 

 

It is interesting to see that the weights of the 
political parties identified by Linkage are 
closely linked to the actual results of the French 
votes: 24.1% of the analyzed accounts were 
labelled En Marche. As a reminder, Emmanuel 
Macron (En Marche) won the first round with 
24,01% of the vote.  

 

  CONTACT 

Weak signal 
detection 
SIMULATION OF A WEAK 
SIGNAL 
Linkage implements a unique statistical AI 
algorithm to analyze communication 
networks, and has therefore numerous 
applications in weak signal detection. When 
compared to the other tools available on the 
market, be it French or foreign, from the 
private or public sectors, Linkage has the best 
capacity of detection of weak signals. To 
illustrate our point, we consider here a 
network composed of three main groups of 
individuals in which two important individuals 
must be identified as a fourth group. These 
two individuals roughly communicate as any 
other individuals from the network and deal 
with the same topics as the others. However, 
when observed in greater detail, it appears 
that they exchange some words with slightly 
different frequencies than the others. To make 
the situation more complicated, these 
keywords are not supposed to be known in 
advance. No other analyzing tools are able to 
detect these two target individuals. Indeed, 
the other textual approaches cannot detect 
these individuals because the signals are too 
weak (variations in terms of vocabulary). The 
methods concentrating mainly on the study of 
networks, and not on texts, did not detect 
these individuals either.  

 

RESULTS 
As Linkage is specialized in the joint analysis of 
networks and texts, the group of interest is 
easily identified (as shown in the picture 
above). The dataset used here is available 
online and can be downloaded for free so that 
users can test their own tools and try to detect 
these two individuals.  

CAPACITY 
Linkage is able to analyze networks with 
hundreds of thousands or millions of 
individuals. It can be used to process 
particularly large amount of exchanges from 
Mo to Po. As an example, the software can 
analyze all the communications between 25 
000 people in less than 2 minutes on a regular 
personal computer. The computational cost is 
linear in the number of individuals. 
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The Linkage project was made possible through a 
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COMMERCIALIZATION 
The commercialization of Linkage is handled by SATT 
IdfInnov (http://idfinnov.com). Should you require any 
further information especially regarding licences, 
please contact SATT.  Email : bd-3s@idfinnov.com  

VIDEO OF PRESENTATION 
A video of presentation of Linkage is available at the 
following address: https://youtu.be/wUNJip1jH_U  

PLATEFORM 
The platform of demonstration is available at the 
following address: https://linkage.fr  

 


