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1 Introduction  

The European data sets for historical financial and firm data are heterogeneous due to differences in the 

individual countriesΩ regulations, languages, and currencies (Karapanagiotis, 2019). As a result, little 

progress is achieved in research using harmonised datasets with clearly defined standardised concepts. 

EURHISFIRM bridges this gap by proposing a flexible common standard set that brings data from different 

countries together. Via collaborative processes taking place in inclusive fora, such as the WGIS, the national 

EURHISFIRM institutes, and the consortium countries agree on flexible standards, allowing users to analyse 

such heterogeneous European data sources. The results of these processes are documented in an 

extendable common data model (CDM) with, amongst other means, uniform cross-country identification 

schemes for legal entities, securities, and markets. 

The data sources of EURHISFIRM are, albeit historical, not yet completely digitised and processed. As the 

retrieval of the data has not been finalised, new requirements and modelling needs may arise in the future. 

Thus, the CDM and the respective common standards need to be adaptable to potential future 

developments. This report describes how the CDM of EURHISFIRM achieves this goal. The report uses the 

feedback from various stakeholders, which was collected by the confidential report D5.3, and updates the 

initial CDM by reflecting the criticisms raised and enhancements proposed in their answers to the 

questions of the survey.  

Readers shall be aware that the pandemic crisis has blurred the clear-cut distinction between the 

preliminary CDM and its update. The pandemic outbreak resulted in a six-month delay of the second 

EURHISFIRM annual meeting, where the CDM had to be put on a broad discussion. Nevertheless, during 

this half a year of delay, based on a sequence of 25 WGIS Zoom-meetings, the initial CDM was already 

further developed ς Ωat the costΩ of some obliteration of the dividing line between the preliminary CDM, 

intermediate update, and second update. 

The remaining report is organised as follows. In section 2, we shortly review the essential elements of the 

initial CDM, as was their status before the stakeholder feedback. In section 3, we present the consolidated 

results of the stakeholder survey carried out in the scope of D5.3. We also elaborate on how this feedback 

relates to various elements of the prior state of the CDM. Section 4 provides initial ideas on how the 

EURHISFIRM project team may be evolving the CDM after the report and the end of the project. Section 5 

summarises the report. 

2 Preliminary Common Data Model  

The design goals of EURHISFIRM give rise to standardisation requirements and solutions in four crucial 

parts of the infrastructure: the federated system architecture, the stages of processing of data from raw 

sources to harmonised end-user content, the overarching semantic equivalence among data persistence 

implementations, and the core data model for enhanced interoperability and easy data consumption by 

end-users. This section reiterates the preliminary concepts that the CDM previously introduced to meet 

these standardisation requirements.  
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The common standards were introduced, discussed, and agreed upon during the meetings of the Working 

Group of Identification and Standards (WGIS), which is EURHISFIRMΩs open standardisation committee 

consisting of experts from all work packages and external consultants, comprising both groups, operative 

staff members and leaders of work packages. After some tutorial sessions, the WGIS met every 14 days 

over 18 months to discuss and, when necessary, to revise the CDMΩs standards. In this way, the CDM was 

developed incrementally within the projectΩs framework with the supplementary goal of enhancing 

communication between the projectΩs work-packages. The committee produced extensible standards that 

can be quickly revised and adapted to future needs during the ongoing process.  

2.1 Federated Architecture 

The federated system architecture, which was already hinted in EURHISFIRMΩs proposal to the European 

Commission, was identified as the most suitable solution during the early projectΩs meetings. Figure 1 

offers an overview of the proposed architecture. The federation comprises actors who share rights and 

agree to common content standards and communication standards. The federation of the underlying 

system, with functions distributed across a National Competence Centres network, is invisible to the 

European data model end-user. As Figure 1 visualises, end-users access the common data via the Common 

Data Access Service (CDAS), but not the underlying gateways. This leads to enhanced usability for the users 

but requires the data to be transformed from raw sources and national standards to the common standard. 

 

Figure 1: EURHISFIRM Common Data Access Service Data and Technology Standards Zones  
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Figure 1 was the first iteration of the federated architecture, which, after discussions and developments 

during the projectΩs run, was revised and its elements were refined (compare with Figure 2). The 

subsequent discussion explains the various elements of Figure 1 and highlights the points of revision. 

A Legacy Database (L) is a currently existing database containing relevant data in the scope of EURHISIFRM 

(see, for instance, the French D-FIH database, https://dfih.fr). For example, L1 and L2 in Figure 1 represent 

data that are digitised but non-harmonised to a format compatible with the CDM. A Legacy Source (S) is ς 

in the EURHISFIRM system ς e.g., a scan of a newspaper or a spreadsheet (potentially also converted to 

text-data based on OCR software). Legacy sources are also not yet harmonised for the CDM. In the initial 

design, the task of Data Gateways (G) was to access local data and transform them into common standards 

dynamically. In 2.2, the dynamic access of gateways to sources was replaced by a multi-stage process that 

gradually transforms the data between various concepts and formats. National Competent Authorities 

(NCA) are organisations that contribute data to EURHISFIRMΩs infrastructure. Each NCA is responsible for 

contributing data that are complying with the CDM standards but has its own, independent Data 

Governance (DG) structure and, potentially, data model. A CDM Compliant Gateway (CDMG) is an 

organisation with a database that complies with the CDM specifications. Consumers (C) are users that 

interact with the system in various forms, via e. g. a web browser or an application programming interface 

(API) connection. Data Admins (A) are individuals, groups, or organisations that perform metadata 

management or data governance functions. The Common Data Access Service (CDAS) is the service that 

provides a single, centralised point of entry and facilitates user requests to access data in the EURHISFIRM 

federated architecture. Metadata Management is the process by which a data model is maintained and 

enhanced, and Data Governance (DG) is the process by which data quality is ensured (Bernstein, 2003, 

Khatri and Brown, 2010). Both functions occur in a EURHISFIRM network of data governance and metadata 

management units. 

Figure 1 represented the original conceptualisation of the federated system architecture. Subsequent 

work on the design of the federalisation refined the concept of gateways and specialised them to a 

sequenced multi-stage transformation process described in Figure 2. Figure 1 identifies two primary types 

of standards: data standards and technology standards (depicted on the left-hand side). The CDM is 

addressing the need for data standards. The need for technology standards2 is being addressed by 

designing functional and operational system governance processes of Work Package 9 (to be published on 

https://eurhisfirm.eu/index.php/publications/). The layers of Figure 1 describe different types of 

standards (depicted on the right-hand-side). The content-standards at the top layer (CDAS) and the 

communication standards between this layer and the Ψdata-integration standardsΩ layer ς likewise the 

communication standards between CDAS and users ς concern the CDM. The content standards at the Ψdata 

source standardsΩ layer and the communication standards between this layer and the Ψdata integration 

standardsΩ concern the conventions for acquiring and cataloguing source data in a form that will 

subsequently allow the data to be harmonised and integrated with the CDM. 

                                                           
2 "Technology standards" in this context, and specifically in relation to WP9 work on system process integration, 
addresses the means by which information is stored (persisted), transmitted (communicated between stages), and 
consistently accessed (queried, navigated) by ultimate end-users. 
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The CDAS and date source standards layer standards are interoperable. As users interact with the CDAS, 

they may find mistakes or gaps in the data provided and propose corrections or contribute additional data. 

During such revisions, the end-user is enabled to drill down to the scanned sources to validate their 

proposed feedback and contributions. To this end, scanned sources are preserved, and mechanisms for 

accessing them are provided. 

2.2 Data Staging 

The gateway concept of Figure 1 was refined to a multi-stage process described in Report D5.2 

(Karapanagiotis, 2020). This revision accomplished the objectives of transformation and integration of 

sources into the CDM representation. 

 

Figure 2: EURHISFIRM Data Staging 

Figure 2 describes the process stages that transform the raw data (bottom layer) to CDM-compliant data 

(top layer). Data Collection Units (DCUs) are organisational units that are responsible for collecting data. 

The Data Submission Units (DSUs) have the objective of harmonising the data formats, semantics, and 

labels of the data collected by the DCUs. Additionally, DSUs are responsible for submitting harmonised 

data to the Network Integration Centres (NICs). At the DCU-level, harmonisation means transforming the 

raw data using the same metadata description as tags, labels, and field formats. The NICs process the data 
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submitted by DSUs to provide common identification of, for instance, legal entities and financial 

instruments. The NICs then integrate data and provide it to end-users via the CDAS.  

The coordination between the different process stages is essential to provide high-quality, consistent data 

to end-users. The identification, harmonisation, and consolidation of data are crucial to achieving the 

research infrastructureΩs objectives. 

Besides producing CDM-compliant data, this process does not exclude users from examining intermediate, 

staged data. Each transformation step is transparent, and, similar to source data and CDM data, the staged 

data are FAIR (Tochtermann and Loebbecke, 2018). The harmonisation process between DCU and DSU is 

consistent with the Data Documentation Initiative (DDI) metadata definitions of variables for local data 

and conceptual variables for harmonised data. Local language labels for financial terms complement 

common terms for the same data elements during the transformation steps, but links to the original labels 

are preserved. 

2.3 Overarching Semantic Equivalence 

Different platforms and technologies are most appropriate to be used at various stages of a data collection, 

harmonisation, identification, and end-user common access (Karapanagiotis, 2019). In the light of such 

functional requirements, the different layers that exist in EURHISFIRM ς as well as the data formats that 

would be used to transfer data between stages ς request an overarching semantic approach that enables 

consistent transformations of data between several persistent data storage platforms (i.e., relational, 

object-oriented, and graph-databases). 

The overarching semantic model ensures that semantic equivalence of financial and firm data is 

maintained between the different stages and organisational units. This approach allows for the interaction 

and integration of data on collaborating platforms in a distributed, federated architecture that can be a 

hybrid of technological platforms best suited for use in different system areas. Figure 3 shows how the 

semantic equivalence can enhance the compatibility between different technologies and sources. 

Historical data are collected and propagated through the system among actors with potentially different 

access levels using different storage technologies. 
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Figure 3: Overarching Semantic Equivalence 
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In the centre of Figure 3 is a common description of the variables and the common formats. 

On the bottom are the different possible technologies in which source data is stored. Depending on the 

type, they can be grouped into more general classes such as relational data, object data, or graph data. In 

the federated architecture, the needs for different data descriptions exist ς as defined in the widely 

accepted standards methodology Enterprise Architecture ς on the design levels of business, data, 

application, and technology. 

2.4 Core Data Model of Firms, Securities, and Markets 

Content-wise, the core of the data model, which the future infrastructure of EURHISFIRM concerns, is the 

άfinancial realmέ of corporations (as an initial legal entity type). The data model's core covers ǇǳōƭƛŎ ŦƛǊƳǎΩ 

financial statement data (for instance as contained in the profit and loss statements) and, for instance, for 

listed companies, the financial instrument data (for example, stock data). The financial instrument data 

require the modelling of the stock exchange markets with, potentially multiple, trade currencies as 

attributes. These three modelling elements constitute the central components of Figure 4. Besides the 

initial classes modelled in the core data structure, subsequent incremental extensions of the data model 

can add additional model classes. For instance, natural persons and additional financial instruments can 

be added. 

A common identification of the core entities enhances the common access of end-users to data. For this 

reason, identification standards for legal entities, financial Instruments, and markets are introduced. 
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LE Legal Entity 

ELEI EURHISFIRM Legal Entity Identifier 

EFII EURHISFIRM Financial Instrument Identifier 
Figure 4: EURHISFIRM Core Data Model 

Specifications that elaborate on this semantic model's aspects have been developed using a widely 

accepted standards development methodology (Enterprise Architecture) by a standards development 

team in EURHISFRM (the WGIS). The development of these specifications evolved throughout the project 

by leveraging specific existing industry standards that pertain to the identification of organisational entities 

and financial instruments. The ELEI (EURHISFIRM Legal Entity Identifier) is derived from the reference data 

standards for the LEI (Legal Entity Identifier) as published by the Global Legal Entity Identifier Foundation 

(GLEIF). The ELEI extends the reference data of the LEI by enabling historical snapshots of changes in entity 

reference data; an attribute that is not present in the originating GLEIF standards. The EFII (EURHISFIRM 

Financial Instrument Identifier) is derived from the Financial Instrument Global Identifier (FIGI) standard 

of the Object Management Group (OMG). The FIGI standard provides an identification scheme for 

securities at three different hierarchical levels: trading venue, sovereign jurisdiction, and the issuing 

corporation.  

The ELEI and EFII identifiers establish the foundation for organising and integrating data from various 

sources related to the two fundamental classes of corporations and securities. The double arrows in Figure 

4 indicate how these entities relate to the data model's other data elements. The additional top layer 

components, the top left and top right units, are showing the fact that several types of transformations of 

historical data are typically performed that produce datasets with normalised financial data numerical 

values (e.g., monetary amounts, market prices). These transformations are performed in order to 
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consistently analyse or interpret historical data that have been normalised in the context of the timeframe 

of the current analysis. 

Below the two core entities, there are the two corresponding artefact classes. The artefact classes offer a 

flexible mechanism to collect data samples in containers that record data using, in the simplest case, lists 

of key-value pairs. This approach can be logically extended to include self-defining data in the form of 

JavaScript Object Notation (JSON). In both cases, it is the ability to add the labels associated with the data 

to a metadata management model that defines the meaning of the labels essential to access and interpret 

the data in a consistent fashion. The idea of such an intermediate abstraction that separates source data 

from information items of the data model is analysed in (Gram et al., 2020).  

The encircled lower section represents entity and market data collection from sources described with 

appropriate DDI metadata definitions of work package 4 for entity and market data. 

Current work is ongoing regarding CDM standards for collecting and identifying financial data associated 

with firms and financial instruments. In the following sub-chapters, we describe the current revisions of 

the defined standard: 7.1 Legal Entity Data Standard Version 1.09, 7.2 Financial Instrument Data Standard 

Version 1.05, and 7.3 Legal Entity Data Artifact Standard Version 1.05. 

2.4.1 Legal Entity Data Standard 

Figure 4 illustrates the core classes of the EURHISFIRM Common Data Model. Since the EURHISFIRM 

Research Infrastructure initiative has as a core objective the collection and integration of the financial 

histories of the different European states, the identification of the entities that have been the historical 

actors and participants in the economies of Europe is one of the central classes of things that must be 

uniquely identified in order to record the economic activities and facts and associate them with the entities 

to which they belong.  The objective of the EURHISFIRM Legal Entity Identifier (ELEI) data standard is to 

define the type of information that is required to identify a historically active economic organisation 

uniquely (be that a private company, public corporation, or possibly a government-sponsored entity) such 

that a unique identifier can be assigned to the entity. 

2.4.2 Financial Instrument Data Standard 

Another fundamental aspect of a historical financial collection of economic data is the core class of 

financial instruments that are publicly traded in market venues (exchanges), and whose price histories 

reflect the market participants view of the prospects of the economic activities of firms who offer these 

financial instruments to the public as investments in the potential opportunities of future growth and 

economic return of the firm.  Since there are many different types of such market instruments or 

investment vehicles, standards for the unique identification of these financial instruments are also needed 

that takes into account the changes that can take place in a given security over time. The EURHISFIRM 

Financial Instrument Identifier (EFII) data standards were created for that purpose. 

2.4.3 Legal Entity Data Artifact Standard 

Given that the core identifiers for legal entities and the market instruments that legal entities can issue 

have been defined, it is necessary to have a means by which historical facts and information can be 

collected, identified, and associated with the relevant core classes to which they are related.  For example, 
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a flexible means to record a variety of financial facts about an entity which have been obtained from 

historical yearbooks (e.g., income statement, balance sheet items, outstanding share capital) is needed.  

Likewise, it is important to be able to capture a variety of market data items about financial market 

securities (different types of prices, trading volumes, etc.). In most of these cases, especially historically, 

there is no single structure that applies to all of the varied facts or elements that can be found in various 

sources and periods. The purpose of the Legal Entity Data Artifact Standard is to provide a flexible means 

by which these data can be captured and associated with the core identifiers of legal entities and their 

respective financial securities. 

3 Implications of Stakeholder Survey  

The aim of report D5.3 was to present preliminary design decisions resulting, for instance, from the 

important existing national implementations and project discussions with various stakeholders inside and 

outside the project. The results are used to ς when necessary ς revise the preliminary CDM design. 

Although the usersΩ feedback is centred on the EURHISFIRM CDM, users ask and must receive additional 

information on the eco-system in which the CDM is embedded to comprehend all critical factors 

influencing their desires. Thus, respective preliminary information on decision units and processes have 

also been provided. 

Three key points are already proposed in EURHISFIRMΩs project application to the European Commission. 

One is the federated architecture of the system. Federated means, for example, that the data is kept stored 

in their countries of origin, and the national implementations would continue to exist. Through content 

standards and communication standards, and common decision-making processes, the data's 

comparability is made possible.  

The raw data is semantically lifted from the existing format into a harmonised and comparable format as 

a second critical point. The end-user shall be able to access both the source data and the harmonised data. 

The third key point is establishing a central identification scheme, most prominently for firms (legal 

entities), for which the ELEI concept was derived from the LEI concept. 

The original plan was to present the preliminary CDM-design at the annual General Assembly in spring 

2020 and collect and evaluate feedback during and after the event. Due to the COVID-19 pandemic, the 

event was made more compact and performed electronically in autumn 2020, resulting in half a year delay 

to the original schedule. A survey link was sent to all participants in the EURHISFIRM project after the 

General Assembly to get their feedback. Participants also had the opportunity to nominate other 

stakeholders outside of the project to participate in the survey.  

Following the survey, in-depth interviews were conducted with various stakeholders. Some of these 

people had already taken part in the survey but expressed questions or scepticism about selected design 

pre-decisions. The personsΩ list was expanded to include knowledgeable stakeholders outside the project. 

The following two tables show the survey respondentsΩ self-classification according to their stakeholder 

group and the country of origin. 
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Groups of Stakeholders Specification #  %  
Consumer A user of European historical financial and firm data 17 48.57 
Producer A generator of European historical financial and firm data 10 28.57 
Infrastructure Service 
Provider 

Data centre manager or service provider for European 
historical financial and firm data 

7 20.00 

Other (Respondent defined him-/herself as Ψconsumer AND 
producerΩ) 

1 2.86 

TOTAL 35 100.00 
Table 1: Assignment of potential stakeholders (survey participants) in groups 

The predefined user classes are nicely covered. 
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# 1 4 1 1 5 4 4 3 3 3 1 2 3 35 
Table 2: Countries of origin of stakeholders (survey participants) 

Also, concerning the countries of origin, we have excellent coverage. One response is collected from a 

European Institution representative, so this response is labelled as άEuropeέ. 

In addition to the survey, we conducted eleven interviews with selected stakeholders representing 

various financial institutions, such as banks, ministries, and professors in the historical financial and firm 

area. When selecting the interviewees, we ensured that the stakeholder groups already mentioned in 

the survey - consumer, producer, and service provider - were represented. This job diversity allows us to 

broaden a cross-section of responses as possible and ensure that relevant requirements are included. 

In the following chapter, we present important consolidated results of D5.3. First, we look at the 

components where respondents at least overwhelmingly confirmed the proposed design. Second, we 

discuss the components where respondents were not aligned with the proposal and, if available, evaluate 

design alternatives. For each component, we start with the explanation of the question to reason why 

asking this question is crucial for the design of the CDM. We then display the question asked in italic font 

style. Lastly, we summarise the answers of the respondents and discuss the impact on the CDM design. 

3.1 Confirmed Components 

From the data gathered by the questionnaire and interviews, we focus on the components where updates 

would directly impact the CDM. We are talking about a confirmed component, as no update of the CDM 

is to be made. These components ŀǊŜ 9¦wIL{CLwaΩǎ ŦŜŘŜǊŀǘŜŘ ŀǊŎƘƛǘŜŎǘǳǊŜΣ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ŜƴǘƛǘƛŜǎ 

and the harmonisation of data. 

3.1.1 Federated System 

A federated database consists of a semi-independent distributed database structure and provides local 

data autonomy (Hammer and McLeod, 1979) in compliance with centrally agreed-upon standards in 

content and communication structures, allowing, for instance for a common data access. This local 
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independence makes it possible to link different databases and to also transfer source data independently 

into a local database structure. However, some critical database design, maintenance, and administration 

tasks need to be agreed upon and centrally governed, for instance, the common identification schema for 

legal entities, although redundancy could occur due to different user data structures in each local context 

(Hammer and McLeod, 1979). In conclusion, in a federated database, the data is stored in local databases, 

whereas an overarching database administrator takes care of the compliance to the common data and 

communication structures and enables the connection between the different federated databases. 

Governance processes ensure that decisions on common structures are implemented and adhered to at 

various federated architecture levels. We pursue the federated architecture for the EURHISFIRM database 

so that the individual countries with local specialists provide, for instance, the collation and administration 

of the data, and end-users can retrieve the information via a common access point. Considering this 

understanding, we formulated the following question: 

EURHISFIRM aims at designing a research infrastructure to collect, merge, extract, collate, align, and share 

detailed historical financial and firm data for Europe. In EURHISFIRM we plan to keep the databases in the 

different countries. However, the user should be able to access the data through a central access point. Do 

you agree to distributed data centres across Europe and a common access point for the federated 

architecture or do you have any comments? 

The stakeholders' feedback is evident and strong that only a federated system can fit their requirements 

for EURHISIFIM. This also follows the European principle only to centralise what cannot be done well at 

the decentral level. The numerous idiosyncrasies in company law, accounting regulation, and financial 

market regulation between countries with different legal systems make it almost impossible to have a one-

size-fits-all data model. A centralised system imposing a common model in the first stages of data 

collecting would most likely result in aversion. Instead, we must design a stepwise harmonisation process 

Ψbottom-upΩ. 

3.1.2 Identification of Entities 

We proposed to store the data of firms in EURHISFIRM using a further developed Legal Entity Identifier ς 

the ELEI ς as the primary key. The LEI is the most advanced standard to identify companies worldwide and 

assigns a truly unique identifier to every legal entity, including elaborated deduplication procedures and 

employing a kind of physical inspection in case of ambiguity (Global Legal Entity Identifier Foundation, 

2020). Using a unique identifier is necessary for four reasons (Chan and Milne, 2019): First, there could 

occur different spellings for the same company. Second, national subsidiaries may have different names 

and should be assigned to the same parent company. Third, while extracting companies' additional data 

from sources, a firm could be assigned to different corporate identities when introducing them into the 

EURHISFIRM database. Moreover, fourth, errors could occur due to manual data translations. Moreover, 

(Bottega and Powell, 2012) state that standardised legal identifier usage results in a cost- and application-

efficient implementation.  

(Chan and Milne, 2019) conducted semi-structured interviews to analyse the advantages of the LEI. They 

highlighted its importance for analysts and economic research since other international agreements on 

standardised identifiers like the ISIN do not to a hundred per cent uniquely work for any legal entity. 

Besides, especially when dealing with historical data, using a standardised identifier is essential because 
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then the former mergers or acquisitions can be considered effectively (Bottega and Powell, 2012). As the 

LEI concept only reflects contemporary legal entities, we further developed the LEI to cater to historical 

legal entities ς called the EURHISFIRM LEI (ELEI) ς as the standard identifier for EURHISFIRM. Therefore, 

we ask: 

In practice, different databases often use different identifiers. Consumers of the data can manually merge 

these, or the cross-tabulation can be performed by a service provider. The Legal Entity Identifier (LEI) is the 

most advanced standard to uniquely identify legal entities. It consists of an alphanumeric code linked to 

essential reference data that allows for a clear and unambiguous identification of companies participating 

in financial transactions. The improvement of the LEI to cater for historical legal entities is called άELEIέ 

(EURHISFIRM Legal Entity Identifier). In EURHISFIRM, we have agreed that all legal entities will have a 

EURHISFIRM Legal Entity Identifier (ELEI). Do you think that this approach to introduce the ELEI as an 

identifier for European historical firms is a good solution for this purpose? If not, what might you propose 

instead? 

All stakeholders post the opinion that common unique identification is a crucial factor for the system's 

success. It is stated multiple times that assigning such identifiers is a resource-intensive task, but it is 

required to allow overarching analysis and to deduplicate data. The LEI is the ideal foundation as it is an 

established standard for contemporary data in Europe and beyond. 

3.1.3 Data Harmonisation 

Conceptually, we want to offer a common data access service (CDAS) to the users that inquire about data 

from EURHISFIRM components. To this end, we strive for gateways to transform user needs to data 

availability. We face a semantic distance between the usersΩ expression of queries to the federated 

database and the different conceptual and physical data representations. We employ a sequence of data 

staging steps to accomplish the transformation and integration of sources into the CDM representation. 

The lowest stage comprises raw data from historical sources. We developed a hierarchy of stages to enrich 

raw data through harmonisation to EURHISFIRM compliant data. Thus, we asked: 

There is a sequence of stages involved in the enrichment of raw data, as that data moves through the 

processes of verification, standardisation, harmonisation, and integration to be presented to the end-user 

in a common-data-model form of access. Would you agree that this approach to collecting and processing 

source data in stages and making it available to end-users in a common form of access is appropriate? If 

so, which organisations do you know that could help and support EURHISFIRM actors in the different phases 

of this process? 

The overwhelming majority of stakeholders also find a harmonised version of the data necessary, with 

common identification being perceived as more important than other informationΩs comparability. 

Nevertheless, the raw data remains essential, for instance, to allow a reader to verify the harmonisationΩs 

accuracy. Most respondents find a harmonised version essential to carry out quick analyses and not have 

to have the necessary time and expertise to harmonise the data by themselves. 

However, one EURHISFIRM member regards each harmonisation of data as a fundamental error of 

manipulating data suggesting a ΨcleanΩ world that is not given. As our data architecture allows access to 
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raw and to harmonised data, the end-user can freely decide what he/she wants to access. So, no change 

of the CDM is regarded necessary. 

3.2 Challenged Components 

We classify components as challenged when a ǎǘŀƪŜƘƻƭŘŜǊΩǎ response may imply a change to the CDM. 

This does not mean that a single user's request requires the CDM to be updated, but requests need to be 

discussed in the WGIS group. This group decides about revisioning the CDM and incorporates the 

stakeholders' feedback. The challenged components are identifying financial instruments, external sources 

of data and user privileges in a collaboration platform. 

3.2.1 Identification of Financial Instruments 

Also, financial instruments, for instance, securities, need to be uniquely identified. The requirements for 

the identification of financial instruments are similar to those of firms. Considering different treatments 

of, for instance, the firmΩs shares when listed on multiple stock exchanges, the data needs to be merged. 

Moreover, users need to access and gain information about the market values of securities in different 

jurisdictions. In reflection of these necessities, we select the identification standard of the non-profit 

Object Management GroupΩs (OMG.org) Financial Instrument Global Identifier (FIGI). 

We have established a scheme for identifying financial instruments, the EURHISFIRM Financial Instrument 

Identifier (EFII). It comprises a three-level hierarchy for the structure of this identifier, following the Object 

Management GroupΩs (OMG) Financial Instrument Global Identifier (FIGI), which provides for the 

identification of financial instruments at the hierarchical levels composed by the identification of the 

trading venue, the identification of the sovereign jurisdiction, and the identification of the issuing firm. This 

supports the identification of a financial instrument at the point of collection and the subsequent 

harmonisation of the information collected about the same financial instrument at other trading venues. 

Do you think that this approach to introduce the EFII as an identifier for European historical financial 

instruments is a good solution for this purpose? If not, what might you propose instead? 

First, it is essential to state that all stakeholders agree that having common identification of financial 

instruments is essential. The debated part of this question is the underlying FIGI as the base standard for 

the derived EFII. Multiple stakeholders state ς but this is still a minority vote ς that it should be considered 

to take the International Securities Identification Number (ISIN) as the foundation for the EURHISFIRM EFII. 

Therefore, the topic was again brought up in one of the biweekly WGIS meetings with the subject matter 

experts from the different work packages. When the WGIS chose FIGI the ISIN was already considered but 

rejected. With its three hierarchical levels, the FIGI does fit better the needs and requirements for 

EURHISFIRM to work with historical financial instruments. As a result, the EFII standard specification does 

not need to be revised regarding the feedback. 

3.2.2 External Sources of Data 

We asked for the needs of interoperability and integration of EURHISFIRM in and with other databases 

providing historical financial or firm data. There are differently structured databases like Thomson Reuters 

9ƛƪƻƴΣ .ƭƻƻƳōŜǊƎΣ {ϧtΩǎ /ŀǇƛǘŀƭ LvΣ /w{tΣ /hat¦{¢!¢Σ ǘƘŜ Ǝƭƻōŀƭ [9L ǎȅǎǘŜƳΣ and EUROFIDAI that are 

used in different scientific disciplines for answering research questions. However, it is essential to ensure 
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interoperability between these databases. Interoperability means, on top of the capability to export data, 

that data can, for example, be integrated with other databases, which is achieved, for instance, by having 

the same data type definitions and identification scheme for data. However, this degree of interoperability 

between extensive repositories of financial data, each with its own set of definitional standards, is an 

undertaking that will require a large amount of work to develop these equivalent mappings to external 

systems. A more immediate way to refer to data in external repositories is to add links to external data 

that associate identified instances of core objects and classes in the local system (i.e., EURHISFIRM). 

What other standards should be considered for integrating the European historical financial and firm data 

with other data sources to ensure interoperability with other research infrastructures? What other research 

infrastructures would you like to integrate with EURHISFIRM possibly? 

The majority of the stakeholders highlight that with the standards designed by the project team, the needs 

and requirements are majorly covered ς also against the background that the FAIR principles have to be 

fulfilled. This coverage is confirmed by the fact that there were not many additional suggestions from the 

stakeholders. 

Some stakeholders ς still a minority ς highlight that the topic of controlled vocabularies (such as Getty 

Thesaurus of Geographic Names) should be considered for a standard definition. This topic has been 

discussed in the WGIS and is added to the roadmap of topics considered for the further development of 

the CDM. 

3.2.3 User Privileges in a Collaboration Platform 

The EURHISFIRM database enriches with the involvement of many different stakeholders. The success of 

EURHISFIRM depends on the dataΩs contribution, which we ς to a large extent ς can expect to be the 

stakeholdersΩ common goal. This type of enhancing a database is called a collaborative network 

(Camarinha-Matos and Afsarmanesh, 2005). Collaborative consolidation, in this case, is defined as άa 

process of combining, integrating or transforming something into something else that is complete, 

effective, coherent or elaboratedέ (Junior and Pereira, 2020).  

The collaboration based on the federated architecture increases the database's usability as multiple 

subject matter experts can assist each other (Hvannberg, Law and Halldorsdottir, 2019). We, therefore, 

asked the stakeholders about their ideas on which would be a good way to work together. 

In your opinion, what would be a good way to collaboratively participate in the collection, enrichment, and 

publication of data of historical European financial and firm origin? 

In general, all stakeholders consider it essential that EURHISFIRM allows the collaboration of various user 

groups and is ς at least in parts ς accessible to the public. The point of discussion is who should be allowed 

to make modifications to attribute values stored in EURHISFIRM or even to the CDM. The opinions vary 

from an unrestricted Wikipedia style where everyone should be able to make a change up to a restricted 

model where changes only fall into the area of responsibility of the various centres of competencies or the 

EURHISFIRM central organisation. Most stakeholders support the possibility that users of the solution 

should be able to request changes. To request a change, opinions vary by the evidence level that needs to 
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be provided to support such a change request. As this topic falls into the governance area, it is not directly 

impacting the CDM development. The issue is also put on the roadmap for future consideration in WGIS. 

3.3 Resulting Changes to the Common Data Model 

As mentioned in the introduction, the information gathering to update the CDM was delayed by the corona 

virus outbreak. Nevertheless, the development of the CDM continued between spring and autumn 2020. 

The developed updates can be obtained in the change summary at the beginning of each standard 

document in the appendices. During this timeframe the ELEI and EFII received updates and the LEDA 

standard was introduced in an initial version. The need for this additional specification was raised by the 

various stakeholders represented in the EURHISFIRM project team. 

The questionnaire and interview data results did not result in significant updates to the specifications, but 

provided an important confirmation of the work done by the project team. 

4 Future Development of the Common Data Model  

The future development of the CDM can be viewed on two levels. One level is the process level, which 

describes the mechanism by which the CDM and its components will be developed. This process is 

described in report D5.5 (Ranft et al., 2021). 

To shortly illustrate the governance of these changes to the CDM, we describe a procedure based on the 

model of GS1, an organisation that has been implementing a process for generating and updating 

worldwide standards for logistics data management for many decades (GS1, 2019). This process of self-

binding cooperative decisions on standards (a concept of committed consensus) has already been similarly 

applied by the Working Group of Identification and Standards (WGIS) within the project. For this purpose, 

after some ramp-up activities of all working packages, we agreed on an initial list of to be standardised 

objects. Subject matter experts of each work package were then delegated to the group, which developed 

and agreed on the standards together. These standards were designed to align with the FAIR principles to 

provide a research infrastructure that facilitates findable, accessible, interoperable, and reusable data 

(Wilkinson et al., 2016). 

The second level describes the direction in which the CDM is to be developed. This is derived primarily 

from feedback from the various stakeholder groups. The WGIS team is currently discussing a list of topics 

that need to be discussed in the future. In addition to developing standards of controlled vocabularies, 

stakeholders provide feedback on what the EURHISFIRM project team should focus on after the end of the 

project. One idea is to choose a common industry that existed in most European countries. Collecting data 

from the same industry shows the nuances where data differs between the different countries. Another 

approach is to choose the biggest stock listed companies of each European country as the data availability 

is probably the best. This data should then be used to build a prototype. Another suggestion was to closely 

collaborate with state institutions such as national archives or even district courts as they have much data 

on firms in their archives. The last suggestion was to look for other projects (such as GAIA-X) that are trying 

to build a data infrastructure in the European finance and firm realm. Synergies between the projects 

might be beneficial for both parties. 



 

PA

GE   

\ * 

Long-term data for Europe 
 

 
This project has received funding from   https://www.eurhisfirm.eu  
ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ   
under grant agreement N° 777489   

22 

5 Summary  

The report provides the most current state of the EURHISFIRM CDM development at a late point in the 

project (INFRADEV phase 1). With identification being a central point, these standards set the design 

foundation for further development and subsequent implementation of the system.  

We show that the standards fit many of our identified stakeholder groups' needs and requirements and 

provide potential options for the future development of EURHISFIRM. 

The report does not provide a finalised set of standards as the development is an ongoing, incremental 

process which is further described in WP5Ωs report D5.5 (Ranft et al., 2021). So even after a system 

implementation, the CDM needs to be revised in ς at least at the beginning ς small steps to continuously 

fulfil the needs and requirements of EURHISFIRMΩs stakeholders. In such a revolving update cycle, we 

expect the change rate for standardised items to drop quickly over time.  
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7 Appendix  

7.1. Legal Entity Data Standard 1.09 
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