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The registers of the Comédie-Française theatre company (Paris, France), kept since the 17th century, record the company's expenses. This data is particularly interesting for historical purposes. There is however currently no other way to study these expenses other than analysing the registers manually. This lack of easy access motivated us to create a database from the expenses registers transcription. The main objective is to address the registers' heterogeneity in order to translate it into a schema. The second challenge is to align these data with other transcription databases in order to obtain a single SPARQL endpoint, which can then be used to obtain quantitative information from initially heterogeneous data.

Introduction

The "Comédie-Française" is a theatre company created by Louis XIV in 1680 to centralize theatre actors: the company's status is ambiguous, since it is pensioned by the king, but run like a private company, with benefits shared among its members. For administration purposes (and to allow control by the royal power), the actors produced daily records from the company creation. Those records contain receipts and expenses for each day. Those accounting archives are, as far as we know, unique regarding their density and their continuity.

The Comédie-Français Registers Project3 [START_REF] Harvey | Le projet des registres journaliers de la comédie-française: Les humanités numériques, dialogue entre les mondes de la recherche et de la documentation[END_REF], a bilingual international research program, has been founded ten years ago to allow wider access to this precious archive [START_REF] Burrows | Digitizing Enlightenment: Digital Humanities and the Transformation of Eighteenth-century Studies[END_REF].

The partners of this project include the library-museum of the Comédie-Française and several universities: Paris Nanterre (France), Sorbonne University (France), University of Rouen Normandie (France), Victoria University (Canada), New York University (U.S.A.) and the Massachusetts Institute of Technology (U.S.A.). The RCF project originated from the need to create a database of evenings' receipts from 1680 to 1793. This period represents 113 seasons and more than 30 000 programmed evenings: the receipt registers contain the evening's programming schedule (typically two representations each evening) and the number of entries sold per seat category. Two relational databases have then been created [START_REF] Guyot | Databases, Revenues, & Repertory: The French Stage Online[END_REF]. The first one is the receipts' database, which represents links between a representation date with a play title and an author name with a theatrical genre. The second one is the "feux" database (distribution by representation), which represents links, for the period 1765-1793, between a representation date with an actor name and a role, which is linked to a play, an author and a genre.

The two main objectives are: creating a third database containing the company expenses between 1680 and 1776, which completes the receipts and the "feux" databases; and deploying a SPARQL endpoint that contains all the data from the three databases, to contribute to the Linked Open Data and use the RDF versatility. The principal challenge is to model partially irregular data as faithfully as possible. The Logilab company, a computer science service provider, is responsible for the technical realization of these two parts of the project.

In this paper we present the registers, in order to observe the irregularities from the data, then the expenses' transcription application, and finally we describe how to merge the data from the three databases into an RDF triple store.

The "Comédie-Française" registers

The challenge when creating these databases is multiple for the researcher community. First, this will give access to a wide audience (students, amateurs and of course academics and specialists) to data that is not easily accessible because it is consigned to the Comédie-Française library-museum funds. The digitized register facsimiles, to which the website give access, are the first step of this dissemination. But above all, the databases allow generating a kind of information that is inaccessible when consulting the registers of the digitized version: thanks to the data model allowed by the databases, a transversal reading is possible which leads to define constants or create long-term surveys. We can then make statistics on the plays that are the most profitable depending on the periods, on the spectator variation depending on the seat categories, on the actor specialization regarding the roles, etc. For the specific situation of the expenses' database, we hope we will be able to know which plays cost the most regarding the decor, the costumes and the additional staff, like musicians or extras (the "assistants" as was said at this time). Thanks to this database, we will understand better the theatre economy and the artist status. Then we will obtain valuable information about the beginnings of the history of staging. 

The expenses register transcription application

Register's data are, a priori, easily reconcilable with an automatic data processing since, actually, the daily registers contain systematic data because they are always dependent on a date (the "evening" when the representation took place) that generated the receipt or the expense. Especially for the expenses registers, in addition to this calendar regularity, we can observe that some expense categories are stable during several years, even decades, which allows us to consider these registers as "massive data". For example, the category of "parts d'acteurs" is present from 1680 to 1776. It corresponds to the profits made on the day's performance, which are shared by the actors and actresses forming the company.

However, from another point of view, the data is disparate. First, this is because a lot of expense categories are not stable during the period 1680-1776, which represent 96 seasons, but are stable during shorter periods, decades, years or sometimes only a few months. The RCF policy regarding the data processing is to restore the source in a precise and faithful way, to be as close as possible to the original information as it appears in the registers. This scientific requirement is based on the rejection to deliver biased information, which results from subjective interpretation and choices. These choices would distort the user interpretation. For example, the expense's category "frais ordinaires" (ordinary expenses) (fig. 1) disappears in 1693. In its place appears the category "frais journaliers" (daily expenses). "Frais ordinaires" and "frais journaliers", however, refer to the same types of expenses: : they include the remuneration or "wages" of the theatre's regular staff as well as recurrent operating costs. Nevertheless, we have chosen not to merge them under the same name, but to keep track of these two successive names. That's why we grouped the registers by periods in which the printed categories are stable. The main idea when developing the transcription application was to define several forms depending on the period. We defined 10 different periods. These forms contain expenses fields to be defined. Each expense is associated to an expense value represented with the L (livres), S (sols) and D (deniers) as monetary units.

We defined three different kinds of expense fields:

-Single field A simple field with one single monetary value: for example, in fig. 1, "frais ordinaires" (ordinary expenses). -Multiple field An expense category to add a handwritten expense and the monetary value associated: for example, in fig. 1, "pour les gagistes" (for the staff). -Part field A single field with which we can define the part value and the number of parts. This part field is used to define the actor's payment, as we can observe in fig. 1 ("PART").

Another disparate aspect of the expenses registers is the fact that these registers mix different status data. We need to distinguish between four different expense categories:

-The pre-printed categories: for example in fig. 1, "frais ordinaires" (ordinary expenses).

-The handwritten mentions on the pre-printed categories (that can clarify or even replace them without any mention): for example in fig. 1, "et chandelle des religieux" (candles for religious). -The marginal information (always handwritten, that does not concern any expense but gives some precision about a "relâche" 4 or when someone prestigious is present). For example in fig. 1, we can read "L'on ne joua point hier à cause du départ de Messieurs Poisson et Raisin pour Fontainebleau" (We did not play yesterday because of the departure of Messrs. Poisson and Raisin for Fontainebleau). -The handwritten expenses which are added to the pre-printed categories.

For example in fig. 1, "pour l'affiche noire" (for the black poster).

The transcription application interface has been adapted to deal with this diversity. Thus, the transcriber can record these different mentions and pre-printed categories: each period contains the pre-printed expense categories and some are available to type a free label to name it. These free-label categories are always grouped in a super-category to try to regroup when it is possible. For example, the category "Frais extraordinaires" (extraordinary expenses) is used to group the expenses which concern this specific day, like, in fig. 1, "pour l'affiche noire" (for the black poster) or, in other performances, vin (some wine) or une robe de chambre (a housecoat).

But the problem with these extraordinary expenses is that this accounting category, which defines irregular expenses, as opposed to ordinary expenses, does not have a fixed representation throughout the period. During some seasons, there is a printed category named "Frais extraordinaires" (extraordinary expenses), as we can observe in figure 1. But in other registers, we can observe several handwritten records which are not categorized. In this situation, it is difficult to define a category for these records: is this a real "extraordinary expense" or an uncategorizable expense? The problem here is twofold: how to transcribe these handwritten and uncategorized records and, on the other hand, define how we can, during a post-processing, find a way to categorize these records. This post-transcription categorization is important since it will orient the quantitative analysis afterwards. Depending on the accounting type defined during this step, the results may vary significantly. Since we do make some modelling choices or interpretations, we can diverge from the source and introduce a bias. For now, we have added the handwritten and uncategorized records as "Frais extraordinaires" without any further categorization. Here lies one of the most important challenge that we will discuss at the end of this article.

We can also identify a new problem to be solved: some expense categories partially overlap. In figure 1, we can observe that "frais extraordinaires" and "chandelles des religieux" (candles for religious) are represented as a single category. Then there is no way to define if the recorded 2 livres and 11 sols are about "frais extraordinaires", "chandelles des religieux" or both.

The figure 2 presents an example of what the application looks like. The left part of the web page is dedicated to render the page register to be transcribed.

The right part contains the expense record fields, depending on the period. At the bottom, we can observe some metadata about the transcribe process, such as comments. In this metadata, there is the transcribe process state for this specific page. A page follows a workflow. At first the page is in state to do, then when Fig. 2. Expenses transcribe application the transcribe process is done the page state is changed to to review to let an expert review the data. Once the data is validated, the page goes to the state validated. At this moment the data can be analysed since it has been transcribed and validated. A page can be validated even if some errors appear. For example, one of the most common errors, is that the transcribed total is not equal to the computed total. Most of the time, this error appears in the page itself. We decided to keep the error in the data, but we flag the page as "erroneous". This gives researchers the possibility to study these errors, for example to study if this is a deliberate error or not, if it can be interpreted as money embezzlement. A very important field is the date definition, which appears under the page register image. This date is central information since it will be used to align data with the two other databases.

RDF data to merge the three databases

Once the three databases (dépenses (expenses), recettes (receipts) and feux (roles and actors)) were transcribed and validated, the problem was to merge them all. The alignment process was pretty simple, since each transcribed data contains the representation date. Then we can easily use this date as a pivot concept to link the three bases.Using RDF format and Semantic Web technologies was first the most appropriate idea since the main objective is to give access to as many people as possible. The Semantic Web technologies, and especially the Linked Open Data, are dedicated to that purpose [START_REF] Meroño-Peñuela | Semantic technologies for historical research: A survey[END_REF]. But secondly, the RDF format has become a solution to the problem we described in chapter 2. The data diversity is not easy to handle when dealing with relational databases, but there is no problem to not define some RDF attributes if they are not available during the transcribe process.

First, we needed to define a global ontology. We can observe the unified ontology in figure 3. The pivot concept to create links between all the others is the Journée (day) since all pages are specific to a date. All the upper part of the ontology is dedicated to the Feux (actors and roles); all the down part is dedicated to the Recettes (receipts-at the down left part) and the Dépenses (expenses-at the down right part). All the details (expenses categories, seat categories and so on) are not present in the initial ontology since these details are generated dynamically when exporting the data. To ease the readability of this schema, we do not render the whole ontology in detail. As you can observe, the expenses part do not deal with periods. We do consider only the domain specific and pertinent concepts for the domain.

Once the ontology is defined, we aligned the key concepts with some wellknown ontologies. This alignment is a key feature since the ontology is defined using French words, because the domain and the concerned potential users are mostly French, but there is no reason to not let non-French speaking using this ontology, and the data. The alignment to well-known, and English, ontologies and vocabularies are as well the best way to ease the reusability of the ontology and the data, which is one of the main goals of the RCF project. If an ontology is already aligned with an upper ontology, then the alignment with the RCF ontology will be eased. This alignment can then be used to enrich data from other sources. For example, if a dataset contains actors information, such as birthdate, using an alignment can then be used to obtain all plays which contain actors born in a given date.

The table 1 shows the mapping we made. We can see that we did not perform to use full FRBRoo ontology, even if this is one of the most famous ontology for this domain. This is mainly because of the main design choice for FRBRoo which put the events as the key concept for the whole ontology. We do have some events in the RCF ontology, but not everything is considered as events. For example, we do not have the "birth" event for a person, which is the case in the FRBRoo ontology (event inherited from Cidoc CRM). We want to avoid the complex alignments, then we let these kinds of alignment aside.

Once we had designed the ontology, we exported all the data from the three databases as RDF triples, considering the RCF ontology. All the data are exported in a public SPARQL endpoint5 using Virtuoso Open-Source Edition6 . This export can be used to obtain information such as "what is the cost of plays where a given actor played in and what the extraordinary expenses for these plays?" or compare the receipts for these plays to see if this actor is famous.

To help non-sparql friendly people to access the data, we developed a web application7 using this SPARQL endpoint as backend data store. This application is dedicated to expose the expenses' data for now, but it would be interesting to extend the application to two other types of data. The figure 4 shows what this application looks like. We can see here that we can compare several kinds of expenses regarding a specific period of time. This is especially useful to determine which expense represents a huge amount regarding the other expenses, or during a period. This application let users compare the sum or the average of the selected expenses for some selected plays or authors on the selected period.

Developing this application is necessary to make the data available for a maximum of people. The problem is, the developers must make some choices during the developing process. Even if these choices have been made together with domain experts, these are still choices which consider only one point of view regarding the data interpretation. We can take a simple example: the partitioned expenses (part fields). For now, they are considered as simple expenses, and we compare only total values. If some people want to explore this kind of expenses and study the evolution of the part value, the application will be limited. This is why the SPARQL endpoint is crucial in our implementation, since the raw RDF data is available directly. But the user needs to know how to write some SPARQL queries, and this is why we are considering implementing Sparnatural8 .

Perspectives and future works

We have presented why the Comédie-Française registers are a very interesting and promising source for research in humanities. The transcribe process of those registers is especially interesting since it allows a quantitative analysis of the registers. The expenses registers are particularly disparate because of the irregularities between periods, and handwritten records. We have seen how we have developed an application to transcribe the expenses from the registers, besides this irregularity. Then we have presented how we have merged the three databases into a dedicated RDF triple store to allow as many people as possible to access this data.

The data disparity observed in the RCF registers pushed us to alert the researcher about the quantitative approach limits. There is a bias regarding the observation of the data from visualization applications. Viewing a graph, one may believe in the objectivity of the delivered information. But this is a decoy: the quantitative aspect, which is only one way to read and understand the information, has been built through a long process of choices, discards and subjective renderings. This aspect needs the researcher interpretation, which will give meaning to the quantitative data and make visible all the choices that have led to its building. Contextualized data is therefore essential. We are starting the combined creation of a data dictionary and a documentary and encyclopedic space to enlighten our work and assure the scientific rigour of our approach9 . Main defined terms to understand the registers, like "frais extraordinaires" (extraordinary expenses), "frais ordinaires" (ordinary expenses), "saisons" (seasons), "loges" (lodges), "preciput" (precipitate), etc. will be precisely defined since they are key to understanding and interpreting the numeric values that can be found in the data.

As discussed in chapter 3, some records are uncategorized and handwritten. This is an issue since we create a new expense category, as a specialization of "Frais extraordinaires", for each different handwritten expense type. Since they are handwritten, the labels are, except for a few, different from one another, and we end up with a lot of single categories. This data is meant to help analysis and especially quantitative analysis. But if the records are not categorized at all, then there is no way to study this data efficiently. For this reason, we want to explore the use of the clustering algorithm applied to the "Frais extraordinaires" handwritten categories. The main idea is to use the RCF encyclopedia to detect named entities in the handwritten expense category labels and group them using this detection.

But, beyond this necessary data contextualization, the problem remains to access the raw data for the researchers. Since SPARQL is not easy to learn for humanities researchers, the pedagogic part will be central. Knowledge, even rudimentary, of SPARQL can allow researchers to avoid filters from visualization tools, which are necessarily subjective. How can we bring closer humanities researchers and a data funds as rich as the RCF registers? How can we capitalize on the OWL model to propose the most objective visualization tool? These questions will be central in our works for the next years.
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