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Social networks constitute a valuable source for documenting heritage constitution processes or obtaining a real-time snap-
shot of a cultural heritage research topic. Many heritage researchers use social networks as a social thermometer to study
these processes, creating, for this purpose, collections that constitute born-digital archives potentially reusable, searchable,
and of interest to other researchers or citizens. However, retrieval and archiving techniques used in social networks within
heritage studies are still semi-manual, being a time-consuming task and hindering the reproducibility, evaluation, and open-
up of the collections created. By combining Information Retrieval strategies with emerging archival techniques, some of
these weaknesses can be left behind. Specifically, pooling is a well-known Information Retrieval method to extract a sample
of documents from an entire document set (posts in case of social network’s information), obtaining the most complete and
unbiased set of relevant documents on a given topic. Using this approach, researchers could create a reference collection
while avoiding annotating the entire corpus of documents or posts retrieved. This is especially useful in social media due
to the large number of topics treated by the same user or in the same thread or post. We present a platform for applying
pooling strategies combined with expert judgment to create cultural heritage reference collections from social networks in a
customisable, reproducible, documented, and shareable way. The platform is validated by building a reference collection from
a social network about the recent attacks on patrimonial entities motivated by anti-racist protests. This reference collection
and the results obtained from its preliminary study are available for use. This real application has allowed us to validate the
platform and the pooling strategies for creating reference collections in heritage studies from social networks.
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1 INTRODUCTION

As an inherently social phenomenon, “patrimonialization” (understood as “a process by which a material or
immaterial element becomes a constitutive part of a community’s identity that imbues said element with meaning
and significance” [43]) includes the processes of construction, identification, rejection, or destruction of heritage,
among others. These processes are reflected in different areas of our social reality, including virtual communities,
within the so-called social networks.

The study of social processes (in this case, concerning cultural heritage) has focused on the analysis of the
information generated in social networks [22], where all kinds of people create content in various formats (com-
ments and posts in textual format but also all kinds of multimedia or extended information such as photos, videos,
links to related content or other types of content). This content is being studied from an archival perspective
(with related conceptual, methodological, and disciplinary implications), where it is possible to find numerous
examples of born-digital archives from social networks [39, 42, 47].

Resultant born-digital archives play an essential role for cultural heritage researchers in this context, since
these archives constitute a primary source in the empirical study of “patrimonialization” processes. These
archives could be potentially reusable, searchable, and, as a real-time snapshot of the process studied, of interest
to other researchers or citizens [42].

However, and as will be seen throughout this article, retrieval and archiving techniques used in social networks
within heritage studies have some problems: (i) they are still carried out manually or, (ii) carried out using
computer techniques not adapted to the informational domain or the final purpose of the information, which is
ultimately the creation of archives or collections as a reflection, preservation, and source for the study of social
processes.

With the transdisciplinary perspective offered by Computational Archival Science [38], and after a review of
the intersection between Information Retrieval (IR) and the creation of archives from social networks, we
present a platform for the application of IR strategies (combined with the judgment of experts) for the creation
of reference collections (as born-digital archives) in cultural heritage from social networks in a customisable,
reproducible, documented, and shareable way.

In addition, the platform is evaluated through a real case study: the creation of a reference collection from
Reddit [41] on the recent attacks on patrimonial entities motivated by anti-racist protests. This reference col-
lection and the results obtained from its preliminary study are freely available for use and already constitutes a
born-digital archive that will allow future researchers to have real information about citizen’s motivations and
comments, the different social sensitivities concerning these attacks on heritage entities, as well as references to
places or heritage entities under attack throughout the protests.

With this double contribution (the platform and the resultant collection), the article is structured as follows:
Section 2 offers an overview of the two areas of knowledge necessary to address the problem of creating refer-
ence collections (as born-digital archives) from social networks. In the first part, related work based on Compu-
tational Archival Science is explained in detail, focusing on existing works on born-digital archiving from social
networks and the information retrieval problems. In the second part, we contextualise the Information Retrieval
discipline, explaining how some selected techniques (i.e., pooling) constitute a sound basis for creating born-
digital reference collections from social media to study cultural heritage social processes. Section 3 presents the
BeaverColNet platform in depth, further documenting the complete methodology for creating a born-digital
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archive using the platform. Section 4 details the complete process in a real case study, presenting the resultant col-
lection to study racial tensions and their reflection in attacks on patrimonial entities in 2020. Section 5 critically
discusses the approach, presents the conclusions, and Section 6 summarises future work lines.

2 BACKGROUND
2.1 Computational Archival Science, Born-Digital Archives, and Social Media

There is an intuitive connection, as knowledge areas, between Information Retrieval, which deals with the repre-
sentation, storage, organisation of, and access to information items from a computational point of view [5], and
the archival practices, understood as the knowledge area related to archives processing, access, analysis, storage,
and long-term preservation [26]).

As a result of the identification, characterisation, and development of this kind of connection, the concept
of Computational Archival Science has emerged. It is a “transdisciplinary field that integrates computational
and archival theories, methods, and resources, both to support the creation and preservation of reliable and
authentic records/archives and to address large-scale records/archives processing, analysis, storage, and access,
with aim of improving efficiency, productivity and precision, in support of recordkeeping, appraisal, arrange-
ment and description, preservation and access decisions, and engaging and undertaking research with archival
material” [26].

A large volume of work and initiatives have been developed in recent years around the concept of Compu-
tational Archival Science from a transdisciplinary perspective, combining techniques, tools, and methodologies
that expand disciplines and improve the treatment of large-scale records. Good examples are Computational
Archival Science Workshops [55] or similar Big Data events in this domain [54]. Also, Computational Archival
Science as a field (its definition and development) has required analysis and methodological and applied contribu-
tions by the disciplines that compose it, as can be seen in examples of projects with different sources: textual [49],
cartographic-based [23, 49], or even from multimedia archives [18], as well as in recent compendia and theoret-
ical studies on the discipline [23, 37].

This transdisciplinary connection becomes crucial when we manage born-digital archives, where each record
or item presents an intrinsic digital nature (like a post within a social network). Thus, we can find completely
born-digital archives: (i) seeing the web as a source for these archives [1, 42], and (ii) also from social networks,
with approaches based on curating life shared experiences: a Google patent system [19], works on extracting
personal archives from social networks [2], and more general approaches from massive social networks such as
Youtube [14] or Facebook [40].

Additionally, this kind of works supports in some way the records continuum theory [50]. The upward theory
establishes that any record has to be managed at an archival level without strict phases or protocols since each
record’s creation. This vision of archiving as a continuum flow is beneficial when we work with social network
information. Social network retrieval (and the creation of reference collections from them), seeing as born-digital
archiving, allows us to analyse and apply records continuum theory.

However, all these works present some problems in the retrieval techniques applied for building reference
collections. We have detected the following:

e Some of them are retrieved manually or semi-manually [47], including automatic retrieval but with a
second annotation phase in which experts have to annotate the entire collection. Although it is possible to
adopt this approach in small projects or initiatives, these information retrieval techniques are extremely
time-consuming and hinder the reproducibility, evaluation, and open-up of the collections created.

e Some of them are retrieved using computer techniques not adapted to the informational domain or the
final purpose of the information [31, 53].

e Most of them are not dealing with privacy and security issues, such as anonymisation processes in the
information retrieval workflow [28, 33], with also implications for cultural heritage archives [22].
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e Most of them are one-case studies, in which the information retrieval techniques and software tools ap-
plied [6] and, in some cases, the resultant collections are not available for further use and applications [47].

In summary, there is a gap between IR techniques and the current work on building reference collections (as
born-digital archives) from social networks. The following section contextualises IR techniques and our proposal
for applying them in bridging this gap, solving some of the previous problems identified and allowing cultural
heritage researchers to create reference collections from social networks.

2.2 Forming Collections With Pooling

Information Retrieval is a data-intensive discipline where strict evaluation procedures are needed to evaluate new
models’ development. The evaluation aspect has been extensively developed, with numerous improvements in
recent years [11]. The most common approach of performing this evaluation is to use test collections that contain
a set of documents (posts in social networks), topics representing the users’ information needs, and judgments
that capture the relevance relation between each document-topic pair [46]. To obtain this ground truth, a group of
assessors judge which documents are relevant to each topic. Then it is possible to run the queries from the topics
against a retrieval model to obtain a ranked list of documents (posts in social networks) and evaluate it using the
relevance judgments from the collection. This paradigm is the de facto standard to perform IR evaluation [51].

Tests collections allow researchers to compare different retrieval methods effectively. However, building
new benchmarks is difficult and expensive: manually assessing each document-topic pair’s relevance is time-
consuming. In the early days of IR, document sets were small, and judging the entire corpus was approachable.
Nowadays, large-scale IR evaluation is prohibitively expensive due to the size of modern test collections. This
is a general problem in IR that has also been identified in Cultural Heritage collections and archival environ-
ments [12]. Furthermore, judging the entire corpus would cause the assessors to spend their time assessing
non-relevant documents, which is a waste of effort. This is the reason why these benchmarks are built using a
process called pooling,.

When building pooled test collections, assessors only judge a subset of the whole document corpus, thus
significantly reducing the cost of obtaining new judgments. This is crucial to reduce the time-consuming tasks
of judgement in social networks’ retrieval environments. The subset of documents/posts that are judged is called
a pool. The development of strategies (also known as adjudicating methods) to efficiently select which documents
merit humans judgments is an area that has attended much attention in IR research [4, 7, 24, 25, 30].

Developing strategies to select which items merit human judgments from a pool of unlabelled items is a crucial
topic well beyond Information Retrieval. Since it is a very mature area in this field, we propose to use it to build
reference collections from social networks while limiting the effort needed to annotate the documents. We can
bridge the gap between IR and the current work on building reference collections from social networks with
this technique. We aim to reduce and alleviate some of the burdens of creating new collections, as explained in
Section 2.1.

In this article, we apply pooling (which is extensively used in IR) to build archival reference collections. Using
pooling, we can significantly reduce the number of posts annotated by the experts with respect to the whole
collection size. A recent work presented Beaver [35], a platform to ease the building of new test collections for
IR evaluation. This platform implements state-of-the-art pooling strategies to select the documents to annotate
and simulate the rankings used to pool the documents. We adapt this platform to build (and release) reference
collections. In the next section, we present the platform’s workflow, its functionality, and the adaptations we
have made to it.

3 BEAVERCOLNET PLATFORM

Beaver [34, 35] is a platform aimed to ease the process of building a new reference collection (test collection
in the information retrieval approach) by providing simulated participant systems and state-of-the-art pooling
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BeaverColNet Workflow

TOPIC SCOPE QUERIES RELEVANCE
& MOTIVATION DEFINITION JUDGMENT

=10 O

Reference
Collection

2 Define 3. Define 4. Select 5. Select pooling 7. Evaluate
et queries retrieval models strategies lcollection quality
YES REFERENCE

T Accurate COLLECTION

Y \
6. Judge
relevant

documents

Fig. 1. BeaverColNet platform workflow.
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Fig. 2. Creation of a new experiment: topic and queries.

strategies that significantly reduce the effort of obtaining new annotations. In the following paragraphs, we show
the platform’s workflow, and we explain the adaptations made to build reference collections for cultural heritage,
specifically in our case study about the recent attacks on patrimonial entities motivated by anti-racist protests.

3.1 Workflow

The workflow of the platform is depicted in Figure 1. This figure shows that the functionality is divided into two
different roles: Main Curator and Assessor. The system allows us to create, configure, and execute experiments,
resulting in a different new collection. That is, each experiment represents the process of creating a different
reference collection. We now explain the tasks to build a new collection that corresponds to each role.

3.1.1  Main Curator. The main curator is the person responsible for the whole experiment. This curator has
to establish the main topic and scope of an experiment, representing the collection’s information need. Once
the topic is set, the first step to build the collection is to retrieve the posts that comprise the document set. The
platform currently only works against the Reddit API to download posts from this social network. However, we
plan to extend the document sources, e.g., other social networks. So, in this case, a document is a Reddit post.
Reddit is a social network very suitable for our use case: to build a reference collection on the recent anti-racist
protests and patrimonial attacks because of the threaded nature of its posts. The curator should derive a set of
different query variants from the collection’s main topic to obtain the posts. These queries are searched against
the API to download the documents. Figure 2 shows an example of a set of queries for downloading documents.
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Choose the ranking models: (use CTRL to select more than one)
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Fig. 3. Creation of a new experiment: ranking models and adjudicating methods.

Post ID Date Body URL
6549117 01-11-2020 I'm an alum, and | would be upset if the statue were removed. | doubt www.reddit.com/r/centrist/comments/jmOw10o
that the push to remove the statue represents the views of a majority /wisconsin_student_gov_votes_to_remove_lincoln

of the over 45,000 students enrolled at UW-Madison. Back in the 80s | /gat833v/
was a student activist who participated in protests on Bascom Hill
(where the statue of Lincoln is) to pressure the university to divest in
companies doing business with the government of South Africa (the
point of this effort was to help end apartheid). | would encourage
students who want to take action against racism to do something that
would benefit irl people. My experience when | was a student was that
even politically active people like me viewed the student government
as irrelevant. They have no power and no real function. So people don't
pay attention to them. Exception: Back in the 70s there was a joke
party called [Pail and Shovel](https://madison.com/wsj/news/locai
/pink-flamingos-statue-of-liberty-boombox-parade-the-legacy-of-
madison-prankster-leon-varjian/collection_687ab699-2e01-592f-
82cf-4ecae2dfd6af.html) that did whimsical pranks that people still

talk about today.

Fig. 4. BeaverColNet judging page.

The next step in the configuration of an experiment is to select the retrieval models and pooling methods
used to pool the documents that merit human judgments. This selection is illustrated in Figure 3. Right now, the
platform offers two adjudicating methods: DocID [52] and MTF [7].

Once the experiment is configured, the platform downloads the documents from Reddit. Then, the judging
phase begins.

3.1.2  Assessors. The assessors may be one person or a group of persons that should know the domain and
topic of the collection, so they will be able to judge the relevance of the downloaded documents that will be
part of the final reference collection. In our case, assessors should be experts who work on cultural heritage
attacks, for example. The primary and only work of the assessors is to judge the relevance of each downloaded
documents (Reddit posts). This assessment should be according to the main topic and information needs of the
experiment.

Figure 4 illustrates what is presented to the assessor. In this figure, the assessor sees the post being judged
and two buttons to decide its relevance. We can see that, when judging a post, the platform also shows the date
when it was published, the posts’ content, and a link referring to the original Reddit page. Once all judgments
are done, the pooling process is finished, and the collection can be exported and released for further use.
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3.2 BeaverColNet Adaptation

BeaverColNet is an adaptation of the original platform, Beaver, for applying pooling strategies in building refer-
ence collections from social networks in cultural heritage. This implies the technological and domain adaptation
of the platform and an effort to rethinking information retrieval workflow with archival and cultural heritage
roles, goals, and possible applications. We have redesigned the platform’s architecture at a technological and
domain level to adapt it to build reference collections in cultural heritage. This implies changes in the retrieval
workflow (how the platform retrieves posts from Reddit). It also implies modifications in the judging phase,
since what is presented to the expert annotators is not the same as in the original platform. Finally, we have also
changed how the collection is exported. Thus, as main curators and with the assessor’s help, cultural heritage re-
searchers can create now their own reference collections from social networks for studying “patrimonialization”
processes and specific cultural heritage events.

4 A BEAVERCOLNET REAL CASE: A REFERENCE COLLECTION ON 2020’S TENSIONS OVER
RACE AND HERITAGE

In this section, we explain the method we have followed to build a new reference collection by explaining the
workflow illustrated in Figure 1. First, we explain our motivation and the scope of the collection. Then, we show
how we have derived the queries used in the experiment. Next, we explain the judging process. Finally, we give
some insights and information about the generated reference collection.

4.1 Topic Scope and Motivation

For illustrating the entire BeaverColNet workflow and as a validation of the platform, we have created a reference
collection from Reddit about the recent attacks on patrimonial entities motivated by anti-racist protests.

During the year 2020, there have been many protests and attacks on heritage elements such as statues and
commemorative plaques worldwide. All these revolts began due to the death of George Floyd in the United States.
This event gave rise to a series of protests in which various cultural elements commemorating important figures
in history were attacked under the motivation that the figures represented were racists and genocides.

This connection between heritage and racism has been widely studied previously, as well as its connection with
the events that occurred in 2020, from different disciplinary perspectives, such as philosophy [3, 9, 44], history
and anthropology [15, 20], sociological [48], or archaeological and heritage studies [29]. It is also possible to
find analysis of the phenomenon within the so-called heritage in social conflict or social fractures in heritage, as
detailed by anthropological studies in the area [8, 45].

Therefore, the patrimonial attacks that occurred in 2020 are events that reflect social and patrimonial pro-
cesses of a very diverse nature that, in our opinion, require the existence of reference collections that allow the
subsequent research on this type of issues from different methodologies, fields and contributions.

2020’s protests and heritage attacks events also encouraged the appearance in social networks of people who
comment and discuss their opinions on these issues. Thus, we want to build a new reference collection with
these publications to serve as a social thermometer to study this “patrimonialization” process.

As we have previously shown, this topic is probably one of the current phenomena related to patrimonial
entities that receive the most interest in public opinion and media and researchers in different disciplines (see
References [3, 9, 20, 44, 48] among others). It has also been shown the critical role of social networks in influencing
public opinion (and electoral processes in progress in USA), as a call for action instrument (both to attack cultural
heritage entities and to manifest against attacks) and in the organisation of related platforms and collectives. The
preservation of consistent information on social networks on 2020’s racial tensions and heritage attacks and the
possibility of his later study from different points of view seems to us a great motivation to validate and illustrate
BeaverColNet application to a real case study.
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Table 1. Lists of Terms for Both Groups

Conflicts related terms

Entity related terms

anti-black monument
blacklives removed
blacklivesmatter removal
police brutality statue
polive violence tribute
abuse of authority memorial
racism plaque
racial bias bust
anti-racism take down
george floyd beheaded
slavery desecrated
slave vandalized
- vandalism
- vandals

- protests

- protesters

Terms in the same row does not mean we have used them together.

4.2 Queries Definition

To find posts relevant to this topic, we wanted to curate queries that included reference to a patrimonial entity and
the citizen’s opinion about it. For this reason, we created two lists of terms. The first list included terms related
to patrimonial entities, such as monument, memorial, plaque, bust, statue, tribute, among others. The second list
comprised useful terms to find people’s opinion on the anti-racist protests and conflicts, such as racism, slavery,
slave, black lives, violence, among others. The queries we have used contained terms from both lists, so that the
posts that match the queries are related to our information need. In Table 1, we show the entire set of terms of
each group.

We did initial research to find the terms and queries that retrieved the more precise and accurate comments on
this topic. This initial research consisted of creating, with BeaverColNet, small experiments, one for each query,
and see if the retrieved posts were relevant. Finally, the set of queries that retrieved the more relevant documents
were the following: “statue racism,” “monument racism,” “police violence statue,” “slave plaque,” and “black lives
monument.” Thus, these are the five queries we have used to build this collection.

It is important to note that BeaverColNet allows us to replicate the entire collection building process and
expand the set of terms that constitutes queries in a new experiment. Thus, it could be possible to use existing
thesauri or similar linguistic resources to expand the queries done in the future.

4.3 Relevance Judgment

These selected queries resulted in 522 (the size of the pool) different post to judge. A group of three assessors
made the judgments, where each one judged approximately the third part of the posts. As we said before, the
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assessors should be familiar with the topic of the collection to provide standardised and high-quality judgments.
In this case, all assessors have worked before in cultural heritage contexts and entities in conflict [17, 27]. Also,
the criteria to decide the relevance of the posts were made a priori before the assessment process. This was made
to mitigate any personal bias that can be introduced in the collection and provide the assessors with a simple
guide on deciding about the relevance of the documents. Annotators, as seen in Figure 4, were presented with
one post at a time. They only annotated as relevant posts that contained references to patrimonial entities, such
as statues or plaques, which also contained the writer’s opinion about the attacks and protests. This process took
one week long.

Once the judgments were made, the platform downloaded the content of the threads that contained the rele-
vant posts. The content of these threads comprises the final reference collection.

4.4 2020’s Tensions over Race and Heritage Collection

We have applied the workflow shown in Figure 1 for the reference collection construction. Thus, the resultant
reference collection contains Reddit information judged as positive by the assessors. The final reference collec-
tion consists of 296 Reddit threads extracted from posts judged as positive. This means that, as a result of our
querying and judgment processes, the posts judged as positive come from 296 different threads, with a total of
260,578 posts in the reference collection (that gives us an average of 880,331 posts incorporated in the reference
collection per thread). The posts were written between 25th May, 2020 (date of death of George Floyd) and 31st
October, 2020. Note that it is necessary to judge only 522 posts during the judgment phase, avoiding the com-
plete annotation of the reference collection, for obtaining almost six months of Reddit activity and information
about Lloyd’s movement and anti-racism related protests.

The resultant reference collection is available at this link,! constituting the first reference collection, as far as
we know, that preserve and give access for the study of the recent attacks on patrimonial entities motivated by
anti-racist protests.

It is important to note that this high number of different threads ensures that BeaverColNet allows to retrieve
from Reddit and incorporate to the reference collection posts that dealt with the issue of protests and their
relationship with attacks on patrimonial entities, not only from explicit threads with that topic but also from
many threads with different central topics. This is important to ensure coverage of the topic within the social
network, not only recovering those conversational threads focused on the topic (which may reflect points of view
that are excessively polarised or directed by associations or people directly implicated in the conflicts). In this
way, we are also reaching threads with different topics than the main topic where the conversation has turned,
dealing with protests at some point. These conversations may be less polarised and include citizens with more
diverse profiles and responsibilities.

2020’s Tensions over Race and Heritage Collection, as a real application, has allowed us to validate the platform
and the pooling strategies for creating reference collections in heritage studies from social networks.

In addition to this reference collection, we also release the history published by a sample of users that partic-
ipated in those threads. In total, from the 296 threads that comprise the main collection, we found more than
90,000 users participating in them. From these users, we sampled 1,400 of them and retrieved the whole history
of posts published by each one. This resulted in a collection with 6,455,258 (including the content of the threads)
different posts. We hope that this will help to research the sensitivities of those users with respect to patrimo-
nial attacks and a more deep investigation into those users’ profiles. In Table 2, we present a summary of both
collections.

To avoid revealing private or personal information about the users, we have anonymised them by substituting
their original Reddit username with a randomly generated identifier. We are aware that only hidding its original
username in Reddit may not be sufficient to cloak their identification. However, we must note one important

Thttps://www.dc.fi.udc.es/~david/heritage.
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Table 2. Summary of
Released Collections

Collection # posts
Only threads 260,578
Full collection 6,455,258

aspect here. All the data that we have crawled to create this collection is public data that was made available by
Internet users. We have not gathered any private or personal information of the users. What we must point out
is that if personal information of the users is retrieved from the use of this collection, it must be treated following
practices that ensure their anonymity [21].

5 DISCUSSION AND CONCLUSIONS

In this article, we analyse the intersection between Information Retrieval and Computational Archival Science
in the specific case of reference collections (as born-digital archives) from social networks. Social networks
have become a real-time reflection of social processes, and several researchers use social network information
for studying cultural heritage processes. From our particular interest in creating born-digital archives from so-
cial networks from a flexible paradigm and as a dynamic, continuum, and transdisciplinary archive, the arti-
cle presents the BeaverColNet platform. BeaverColNet enables innovative pooling-based information retrieval
strategies combined with expert judgment to create reference collections from social media. Besides, the platform
is evaluated in a real case study on cultural heritage, with the creation of a born-digital reference collection from
Reddit that retrieves, monitors, documents, preserves, and allows the evolutionary study of the phenomenon of
attacks on heritage entities in the anti-racism protest of 2020 around the world.

The resulting collection consists of more than 260,000 relevant posts with all kinds of opinions, visions, and
attitudes towards the racial conflict and the heritage involved, in different areas of the world and by very different
people’s profiles. This constitutes a born-digital archive about the attacks suffered by patrimonial entities and the
activity in social networks generated around these attacks and the anti-racist riots in 2020. Information retrieval
in real-time and the possibility that BeaverColNet offers to carry out different retrieval processes that increase
the collection over time will allow us to retrieve the activity in the Reddit social network about these attacks and
their relationship with the riots as a testimony of these cultural heritage events through time.

Making a critical analysis of the work carried out, we want to highlight two points. First, the work carried out
so far takes the Reddit social network as a source of information for the collections, although the methodology
and the BeaverColNet platform can be generalised to other social networks. Therefore, we should have in mind
that the resulting collections, including the one presented here, have the implicit bias of the social network itself,
requiring analysis of demographic profiles and even treatment regarding their balance to try to minimise the
implicit bias. Several authors have recently dealt with this topic from IR [16, 36], with different methods for
adjusting results and minimising bias [10, 32]. Therefore, we recommend that both in the use of the collection
and of the platform and methodology, these issues should have taken into account from the very beginning of the
archival project and from a transdisciplinary perspective, an approach that is naturally taken in Computational
Archival Science [26, 37].

Second, it is important to note that, although we believe that BeaverColNet platform solves some of the prob-
lems detected regarding the application of information retrieval techniques (see Section 2) on this kind of works,
it does not intend to automate the task of creating reference collections (as born-digital archives) from social
networks. We are aware that the improvements in the technological approach that BeaverColNet offers must
be applied from a transdisciplinary paradigm [13], where experts in the domain (in this case Cultural Heritage)
and experts in archival science can design their archiving workflows. In these contexts, BeaverColNet applies
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innovative information retrieval techniques to the creation of these collections in these contexts, avoiding full
expert annotation of collections, manual approaches impossible to maintain at a certain volume of data, and
facilitating reproducibility and availability of the collections created.

6 FUTURE STEPS

As a first step, we plan to enrich the reference collection on tensions between racism and heritage in two direc-
tions, already allowed at a technological level by BeaverColNet:

(1) To enrich the collection with new data for the diachronic study of the conflicts and their relationship
with heritage. This implies the preparation of new experiments in BeaverColNet in the coming months
for capturing with temporal criteria, for example, the impact on the theme of current events (COVID-19
disease, for example). The new data sets will be added to the reference collection and will be freely available
for use.

(2) To enrich the collection with information about the profiles of users of the social network whose posts
are in our reference collection. To do this, we will add to the published reference collection all the posts
in all the subreddits of each user who is involved in the current collection. This will allow us to have
a personal history of activity on the social network of each of the users who expressed their opinion
about racial tensions and attacks on heritage: what other topics interest them and what do they post,
their interactions registry, expertise in the social network, and so on. This personal information is of
complementary value for studies focused on people: What kinds of people have posted about tensions
over race and heritage? What else can we know about them? The inclusion of user profile’s information in
the collection also will require work on privacy issues and bias correction of the retrieval results, following
innovative methods [10, 21, 36].

We plan, together with researchers in aspects of racism and heritage connections within the work with the
collection itself, to use natural language processing and text mining techniques on the collection to identify and
computationally extract heritage sites or entities. This kind of analysis allows us to elaborate maps on where the
attacks have been, which heritage entities or historical events involve, and so on.

In the future, we also plan to test the platform in various case studies in collaboration with researchers and
institutions in cultural heritage. As we have seen in the article, intelligent pooling strategies that heavily reduce
the assessor’s work make this process a task less expensive in terms of computational resources, time consumed
by the main curator, and assessor’s and better availability of the resultant reference collections. This will also
allow us to carry out empirical studies with all types of users of the platform, going more deeply in measuring
the retrieval accuracy and quality of the resulting collections from the point of view of its main researchers and
users, as well as satisfaction, usability, and detection of possible BeaverColNet’s improvements.
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