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1. Introduction

One of the main tools in applied political science is the textual analysis of political documents. We propose a new approach to analyzing this kind of information using a subfield of lattice theory called Formal Concept Analysis (FCA).

We illustrate the method by applying it to the analysis of the French Socialist Party  (PS) motions proposed at the Reims Congress that took place from November 14 to 16, 2008. Six motions were endorsed by PS leaders. Each motion is a collection of facts, opinions, and suggestions. During the congress, participants had to vote for a particular motion, thereby choosing a direction of the PS policy.

Briefly, our task was:

(i) On the macro-level: to develop a structural description of the topics discussed in the motions, so as to see the differences between the texts, as well as identify the common topics.

(ii) On the micro-level: to find most relevant topics for each motion in a way that would allow comparing topics between different motions.

2. Formal framework

Firstly, we give a short introduction to formal concept analysis [1]. A (formal) context
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, consists of a set of objects G, a set of attributes M, and a binary relation
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Literally,  AI is the set of attributes shared by every  object from A, and BI is the set of objects that have all attributes from B .

It is common to use
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  if it does not lead to ambiguity. Double application of
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A (formal) concept of the context 
[image: image12.wmf](,,)

GMI

 is a couple
[image: image13.wmf](,)

AB

, where
[image: image14.wmf]AG

Í

,
[image: image15.wmf]BM

Í

,
[image: image16.wmf]AB

¢

=

 and 
[image: image17.wmf]BA

¢

=

. It can be easily seen that, in this case, 
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. The set A is called the extent and B is called the intent of the concept
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.  A formal concept 
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 is fully defined by its extent A, as well as by its intent B. 

A concept 
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The set of all concepts ordered by the relation 
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 forms a lattice, which is denoted by 
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 and called the concept lattice of the context 
[image: image42.wmf]K

. As a rule, lattices are visualized by so-called line (Hasse) diagrams.

Typically, concept lattices for large contexts have a complicated structure, which is hard to interpret. This led to the development of methods for selecting potentially the most “interesting” concepts and thus reducing the size of the lattice. In this work, we use the concept stability index first introduced in [2] in slightly different form borrowed from [3]. Concepts with lower stability are considered less relevant, as they probably reflect only minor details or are due to noise in data. There are two kinds of stability: intensional and extensional.

Definition 1. Let 
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The intensional stability index shows how much the concept intent depends on each particular object of the extent. A stable concept is less sensitive to the noise in initial data.

Definition 2. The extensional stability index, 
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The extensional stability index shows how much the concept extent depends on each particular attribute of the intent.

3. The data

We worked with motions presented at the Reims Congress of the French Socialist Party. There were six motions:

A. «Clarté, courage, créativité» (“Clarity, courage, creativity”) - Bertrand Delanoë 

B. «Pour un Parti Socialiste résolument écologique» (“For a staunchly ecologist Socialist Party”) - le pôle écologique (eco-socialists)

C. «Un monde d’avance, Reconstruire l'espoir à gauche» (“A World in Front, Rebuilding hope on the left”) - Benoît Hamon 

D. «Changer à gauche pour changer la France» (“Change on the Left to Change France”) - Martine Aubry 

E. «L'espoir à gauche, fier(e)s d'être socialistes» (“Hope on the left, proud to be Socialist”) - Ségolène Royal

F. «Socialistes, Altermondialistes, Écologistes» (“Socialists, Alterglobalization, ecologists”) - Franck Pupunat 

85 words (or word stems) were extracted from the texts of motions (which were in French). Then, one “global” table and six individual tables (one for each of the six motions) were constructed with the 85 words as column headings. The global table represents the number of occurrences of each word in each motion, whereas an individual table shows which words occur in which paragraph of the corresponding motion.

As our technique needs a binary matrix (a formal context, see above) as input, we had to binarize the global table using a threshold, 
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: we say that a motion is characterized by an attribute if the corresponding word occurs in the motion at least 
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 times. In other words, all entries below 
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 in the table were replaced by zeroes and all entries equal to or above 
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 were replaced by ones.

4. Results

Figure 1 shows the diagram for the global table with 
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Figure 1. Diagram of the global lattice. 
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Each node in the diagram is a formal concept: a set of objects (concept extent)—in this case, motions—and a set of attributes (concept intent)—in this case, a set of words or word stems occurring in these motions at least 
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 times. Some of the nodes have text labels. A label above the node is an attribute label and one below the node is an object label. To read the extent of a node, we follow the descending paths starting from this node and collect the object labels on these paths. For example, the extent of the node with the attribute label “capitalism” consists of the motions A, E, and D. This means that the word “capitalism” occurs sufficiently frequently only in the motions A, E, and D. The intent of a node can be read similarly, except that one must follow ascending paths and collect attribute labels on these paths. For instance, the intent of the node labeled A consists of attributes “richess”, “capitalism”, “service public”, and “prix”. 

From the diagram in Figure 1, it is obvious that “prices” (prix) was a common topic for all the motions. All except A often mention genetically modified products (ogm). B and F often refer to salary issues (salaire). A and D often talk about richness (richesse). 

By lowering the threshold to 12 (
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), we obtain a bigger lattice that shows some finer details, but can be hard for interpretation. Therefore, we keep  only 15 extensionally stable concepts. The line diagram for these concepts is shown in Figure 2. (Note that this diagram should be read upside down and we only show object labels.)  Let us remark here that intensional stability is not really applicable in this case because of the small number of objects (only 6); every single object in any extent is important.
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Figure 2. Diagram of 15 extensionally stable concepts for the global context. 
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Before going further with the interpretation of the diagram from Figure 2, let us give a short summary of the current condition of the Socialist Party. The Socialist Party is one of the oldest and influential politic parties in France; nevertheless, the party now goes throw severe crisis. The last time the party enjoyed a remarkable success was at the parliamentary elections  in 1997. Both in 2002 and 2007 the party was defeated at the parliamentary elections, as well as at the presidential elections. At the Reims congress, none of the motions received a sufficiently large number of votes. Right after the congress, the left wing left the party. Then, the first voting of the first secretary of the party took place. Votes divided between Ségolène Royal (42%), Martine Aubry (30%), and Benoît Hamon. Next, Hamon withdrew from voting and endorsed Aubry. In the second voting, 220 000 votes divided almost equally between Royal and Aubry. However, in the end, Martine Aubry won with a 102 votes margin.

The diagram in Fig. 2 shows relations between motions. Three motions (A, D, and E) are highly connected to each other, thus, sort of representing the mainstream of the party. This agrees with the actual situation: these are motions presented by Bertrand Delanoë, Martine Aubry, and Ségolène Royal. Also, there are two motions (B and F) connected together, but less connected with others. They represent an ecological wing within the party. Finally, motion C stands apart and is less connected with other motions—it is the left wing of the party led by Benoît Hamon.

We have also built individual diagrams for each motion. To show what kind of conclusions can be drawn from such diagrams, let us compare two motions, A and E (see Figs. 3 and 4).
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Figure 3. Diagram of 15 intensionally stable concepts for the motion A.[image: image64.png]environnement
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Figure 4. Diagram of 15 intensionally stable concepts for the motion E.

There are some topics specific to either A (e.g, “culture”) or E (e.g., “enterprise”). Some other topics are shared by the two motions (e.g., “public”). There are also some clearly related but not identical topics: in A, “economy” is a topic in its own right, while in E “economy” is discussed only in the context of “France”.

5. Conclusion

The described technique results can be used by a political analyst as a tool supporting knowledge retrieval and interpretation in textual analysis. The results presented here were obtained in collaboration with Jean-Philippe Cointet and Camille Roth (Ecole Polytechnique, Paris, France). A summary of the results (in French), the datasets, and various diagrams are available at http://knowledgenetworks.free.fr/motionsps/.
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