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Text2Storyline: Generating Enriched Storylines From Text

by Francisco GONGALVES

In recent years, the amount of information generated, consumed and stored has grown at
an astonishing rate, making it difficult for those seeking information to extract knowledge
in good time. This has become even more important, as the average reader is not as will-
ing to spare more time out of their already busy schedule as in the past, thus prioritizing
news in a summarized format, which are faster to digest. On top of that, people tend to
increasingly rely on strong visual components to help them understand the focal point
of news articles in a less tiresome manner. Information retrieval and data visualization
are currently very important tools that enable information summarization. However, de-
spite development and implementation of new algorithms in this domain, the problem of
building and presenting consistent narrative structures in the spectrum of web articles is
yet to be completely resolved. This growing demand, focused on exploring information
through visual aspects, urge the need for the emergence of alternative approaches con-
cerned with text understanding and narrative exploration. This motivated us to propose
Text2Storyline, a platform for generating and exploring enriched storylines from an input
text, a URL or a user query. The latter is to be issued on the Portuguese Web Archive (Ar-
quivo.pt), therefore giving users the chance to expand their knowledge and build up on
information collected from web sources of the past. To fulfill this objective, we propose
a system that makes use of the Time-Matters algorithm to filter out non-relevant dates
and organize relevant content by means of different displays: "Annotated Text’, "Entities’,
‘Storyline’, “Temporal Clustering” and "Word Cloud’. To extend the users” knowledge, we
rely on entity linking to connect persons, events, locations and concepts found in the text
to Wikipedia pages, a process also known as Wikification. Each of the entities is then illus-

trated by means of an image collected from the Arquivo.pt. Our proposal was evaluated
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by conducting two surveys as a means to assess Text2Storyline’s usability and effective-
ness, respectively. The results obtained showed that potential users value this kind of
platform expressing particular interest in the ‘Storyline” and "Annotated Text’ features.
However, other components, such as the “Entities” feature also show potential due to its
appealing yet simple and extremely informative design. Such results show that one such
system may configure an important tool for generating automatic narratives for large
scale stories from the current and the past web. Notwithstanding, there is still room for
improvement, as results showed, before users can have a complete and flawless experi-
ence. As future work, we plan to improve our image selection method, by developing and
implementing an algorithm capable of extracting more accurately event-related images.
On top of that, our system is also limited when handling events and temporal expressions
together. Currently, the highest scored set of keywords is used as the occurrence that the
respective date depicts. This may not always work correctly and a more precise event

detection mechanism must be implemented in the future.

Keywords: Narrative Visualization, Temporal Information Extraction, Named Entity Recog-

nition, Wikification, Web Archiving
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Text2Storyline: Generating Enriched Storylines From Text

por Francisco GONCALVES

Nos dltimos anos, a quantidade de informagdo gerada, consumida e armazenada tem
crescido a um ritmo surpreendente, dificultando a quem procura informagao extrair co-
nhecimento em tempo ttil. Isso se tornou ainda mais importante, pois o leitor comum
ndo esta tao disposto a perder tanto tempo da sua agenda j4 lotada como no passado, pri-
orizando as noticias em formato resumido, que sdo mais rdpidas de digerir. Além disso,
as pessoas tendem a confiar cada vez mais em fortes componentes visuais para ajuda-las
a entender o ponto focal das noticias de uma maneira menos cansativa. A recuperagdo
da informacao e a visualizagdo de dados sdo atualmente ferramentas muito importantes
que habilitam a sumarizagdo da informagdo. No entanto, apesar do desenvolvimento e
implementacdo de novos algoritmos neste dominio, o problema de construir e apresentar
estruturas narrativas consistentes no espectro de artigos da web ainda nao foi completa-
mente resolvido. Esta crescente demanda, voltada para a exploragdo da informacao por
meio de aspetos visuais, urge a necessidade do surgimento de abordagens alternativas
voltadas a compreensdo do texto e a exploracdo narrativa. Isso motivou-nos a propor o
Text2Storyline, uma plataforma para gerar e explorar histérias enriquecidas a partir de
um texto ou de um termo de pesquisa. Este tltimo sera emitido no Arquivo da Web
Portuguesa (Arquivo.pt), dando assim aos utilizadores a possibilidade de expandirem os
seus conhecimentos e acumularem informacdes recolhidas em fontes web do passado.
Para cumprir este objetivo, propomos um sistema que utiliza o algoritmo Time-Matters
para filtrar datas ndo relevantes e organizar contetidos relevantes por meio de diferen-
tes exposicdes: "Texto Anotado’, "Entidades’, ‘Storyline’, “Temporal Clustering” e "Word
Cloud’. Para exapndir o conhecimento dos usudrios, recorremos a vinculagdo de enti-

dades para conectar pessoas, eventos, locais e conceitos encontrados no texto a paginas
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da Wikipédia, processo também conhecido como Wikificagdo. Cada uma das entidades
é entdo ilustrada através de uma imagem recolhida do Arquivo.pt. A nossa proposta
foi avaliada através da realizacdo de dois inquéritos como forma de avaliar a usabili-
dade e eficiéncia do Text2Storyline, respectivamente. Os resultados obtidos mostraram
que os potenciais utilizadores valorizam este tipo de plataforma, manifestando interesse
especifico nas funcionalidades "Storyline” e "Texto Anotado’. No entanto, outros compo-
nentes, como a funcionalidade "Entidades’” também apresentam potencial devido ao seu
design apelativo mas simples e extremamente informativo. Tais resultados mostram que
um sistema destes pode ser uma ferramenta importante para gerar narrativas automaticas
para histérias em larga escala da web atual e passada. Nédo obstante, ainda héd espaco
para melhorias, como os resultados mostraram, para que os usudrios possam ter uma
experiéncia completa e sem falhas. Como trabalho futuro, planeamos melhorar o nosso
método de selecdo de imagens, desenvolvendo e implementando um algoritmo capaz de
extrair imagens relacionadas a eventos com mais precisdo. Além disso, o nosso sistema
também ¢é limitado ao manipular eventos e expressdes temporais juntos. Atualmente, o
conjunto de palavras-chave com o valor mais alto é usado como a ocorréncia que a res-
pectiva data retrata. Isso pode nem sempre funcionar corretamente e um mecanismo de

deteccdo de eventos mais preciso deve ser implementado no futuro.

Palavras-chave: Visualizagdo de Narrativas, Extracdo de Informacao Temporal, Reconhe-

cimento de Entidades Nomeadas, Wikificagdo, Arquivamento da Web
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Chapter 1

Introduction

Visual narratives are advantageous as they are able to condense the useful information
in a chronological order and serve it to the user in a light, yet appealing and informative
manner. They are often used as a means to extend the readers” knowledge with elements
that are not easily interpreted when reading the text at first hand. Our main goal in this
thesis, was to achieve that very same idea, by providing features and tools that allow for

more innovative and creative ways of experimenting with the narrative as a whole.

1.1 Motivation

Recent years have shown a clear trend, especially in the younger generations, towards
the consumption of information from different formats [1]. Driven by this new paradigm,
different stakeholders have made an effort in an attempt to adapt their content to the con-
sumption habits of an increasingly digital audience. In this context, the representation of
texts from timelines appears as an alternative to the presentation of data made solely from
textual structures, offering users the possibility to become familiar with a given event in
a short space of time. Several news outlets have been making efforts in this regard. One
illustrative example of this is the storyline (see Figure 1.1) of a Portuguese reference news-
paper (Jornal Ptblico!), which documents the privatization of the Portuguese national
flag carrier - TAP.

Despite the growing importance of timelines in the context of summarizing data from
multiple documents, little is known about their use and application in the context of indi-

vidual documents and visual narratives. On the other hand, the immense volume of data

Ihttps://www.publico.pt/
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POLITICA SOCIEDADE MUNDO ECONOMIA DESPORTO CULTURA-IPSILON TECNOLOGIA CIENCIA OPINIAO MAIS
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FIGURE 1.1: Jornal Publico timeline on TAP’s privatization

existent in web documents also makes it prohibitive to manually build and make this type
of interface available. This work is motivated by the concept of exploring more appealing
and innovative ways to represent narratives and provide creative tools and features to

enhance the user experience.

1.2 Objective

In this thesis, we intend to propose an alternative to the availability of purely textual struc-
tures, offering users the possibility to create automatic visual narratives with a temporal
focus [2]. Each visual narrative is complemented with a set of related images automati-
cally obtained from a collection of 584 million images preserved by the Arquivo.pt?, the
Portuguese web archive infrastructure. As a way of complementing the information ob-
tained from text documents, we propose to identify a set of relevant keywords and named
entities. The detailed information about each entity is obtained by connecting to an ex-
ternal database, Wikipedia®, thus expanding the information initially obtained from the
text. The ultimate objective of this thesis is to understand how users perceive and value

this kind of structures.

Zhttps://arquivo.pt/
Shttps://en.wikipedia.org/wiki/Main Page
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1.3 Context

The starting point of this thesis was not a blank canvas. This concept of a visual narrative
has already been explored and developed to some extent in the past within our team [3],
and although more primitive, in comparison with the current version, it served its initial
goal of showcasing the Time-Matters* [3] algorithm. However, just as technology keeps
advancing, Text2Storyline® was born. Using the foundations from its predecessor, which
only created a rather limited number of visual narratives when a URL of an article or a
single text was provided, we recreated Text2Storyline to consider new features and visual
elements.

In comparison to Time-Matters, Text2Storyline allows users to search for queries which
are issued on the Arquivo.pt, and from there create and present visual narratives that
are not restricted to a single text, but to a topic instead. In addition to this, it expands
the user’s knowledge by presenting automatically identified potentially relevant entities
such as persons, locations, objects or concepts and linking them to external knowledge
databases, such as Wikipedia, that the user can be redirected to. Multiple other compo-
nents are also on display to summarize the events or supply a general sense of the text or
of the topic provided, by means of temporal clusters or word clouds.

This thesis was carried out as part of the Text2Story® project, which is financed by
National Funds through the Portuguese funding agency, FCT - Fundagdo para a Ciéncia
e a Tecnologia, within the project UIDB/50014/2020 and LA /P /0063 /2020.

1.4 Contributions

With the completion of this work, we developed a pipeline that allows users of the Text2Storyline
framework to automatically transform a text or a group of texts into temporal representa-
tions that can be explored through a number of different visual elements. Our contribu-

tions are as follows:

1. An online website” that makes use of the collection of documents and images pre-
served by the Arquivo.pt, with the ability to automatically create visual narratives

from both individual documents and search queries;

4http://time-matters.inesctec.pt/
Shttp://text2storyline.inesctec.pt/
bhttps://text2story.inesctec.pt/
"http://text2storyline.inesctec.pt/
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2. A solution that enables showcasing the Time-Matters® algorithm on top of queries,

rather than just on text or urls [3];

3. Expand the user’s knowledge by identifying narrative elements of a text and con-

necting them to external knowledge databases, such as Wikipedia;

4. A study that, not only evaluates the developed pipeline, but it also studies how the

proposed narrative elements are perceived and valued by users;

5. Participation in the 2022 Arquivo.pt Award.’?

1.5 Time Frame

Throughout the entire project, multiple tasks were performed from 5th October 2021 until
5th September 2022. Figure 1.2 displays a time frame of the different phases of work to
design and develop this project as well as assess it and write on it. Initially, full focus was
given to the development of Text2Storyline, in the sense of both back-end and front-end.
Then, in March, we deployed the first version of our project and shifted our focus towards
fixing minor issues. Once the final version met our standards and expectations, all that
remained was writing this thesis, which had started in the middle of April. A period for
final reviews and considerations of this dissertation was reserved to make sure all aspects

were addressed before submission.

Writing Thesis
> .

Implementing Initial Features
>

e ™
Initial Learning Steps = SOTA (State-Of-The-Art) Deploying Website Final Reviews and Considerations
r N
oct nov dec jan feb mar apr ma jun jul aug sep
| N L7 I\ L N 7 \ 7 I G I I I Lr N
2022
—— S’
Designing and Implementing Interface Creating Questionnaires
- -

v
Fixing Minor Issues

FIGURE 1.2: Time Frame of tasks performed throughout the year

8https://github.com/LIAAD/Time-Matters
https://sobre.arquivo.pt/en/collaborate/arquivo-pt-awards/
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1.6 Thesis Structure

This thesis is organized as follows. Chapter 2 will introduce and explain concepts related
to the topic of this thesis as well as provide simple, yet illustrative examples of said con-
cepts. The main focus is the definition of a narrative and multiple tools that explore its
content to the fullest. This is followed by Chapter 3, that explores the methods previously
addressed and provides an in-depth explanatory and illustrative review of each tool that
Text2Storyline makes use of. This chapter is subdivided according to the multiple com-
ponents available when creating a narrative. Next, comes Chapter 4 which guides the
reader through the platform, showcasing its entire array of features by using several ex-
amples. Strengths and flaws are displayed and justified. Furthermore, Chapter 5 assesses
the entire platform’s components based on feedback from the public. Observations are
made for every result obtained. Lastly, Chapter 6 sums up every outcome and respective
conclusions as well as note areas to improve and possible ideas for future work.

As our running example, that will be used to demonstrate various tools and features
throughout this thesis, consider a text extracted from a Portuguese media news outlet,
Dinheiro Vivol?, which reports the death of Mario Soares, former President of Portugal.
The content, which is a preserved text dated from 7th January 2017, was obtained from

the Arquivo.pt infrastructure!! and can be read below 1:

(1) "Morreu este sdbado Mario Soares. O antigo Presidente da Reptblica tinha 92 anos
e estava internado no Hospital da Cruz Vermelha desde 13 de dezembro de 2016.
Além de Chefe de Estado entre 1986 e 1996, Mario Soares foi primeiro-ministro por
duas vezes e deputado do Parlamento Europeu. Fundador do Partido Socialista,
em 1973, Mdrio Soares é considerado um dos “pais” da democracia portuguesa,
designacdo que o préprio sempre rejeitou, dizendo apenas ser “pai de dois filhos,
mas l& pai da democracia ndo sou. Contribui de alguma maneira para que a democ-
racia triunfasse”. Enquanto primeiro-ministro, foi um dos principais responséveis
pela adesdo de Portugal a entdo Comunidade Econémica Europeia (CEE), cujo tratado
de adesao foi assinado em junho de 1985. Ao longo dos 92 anos de vida, Mario

Soares foi também advogado, tendo defendido dezenas de presos politicos no periodo

Ohttps://www.dinheirovivo.pt/
Hhttps://arquivo.pt/wayback/20170107192028/https: //www.dinheirovivo.pt/outras/morreu-
mario-soares/
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da ditadura. Soares acabaria por ser um preso politico na altura. O antigo chefe de
Estado concorreu ainda ao cargo de Presidente da Reptiblica, em 2006, tendo ficado
em terceiro lugar; Cavaco Silva foi, na altura, eleito Chefe de Estado. (Noticia atual-

izada as 16h09)”

An English version of this text can be found below:

(1) ”Mario Soares died this Saturday. The former President of the Republic was 92 years
old and had been hospitalized at the Hospital da Cruz Vermelha since December 13,
2016. In addition to being Head of State between 1986 and 1996, Mario Soares was
Prime Minister twice and Member of the European Parliament. Founder of the So-
cialist Party in 1973, Mario Soares is considered one of the “fathers” of Portuguese
democracy, a designation that he himself has always rejected, saying only that he is
“the father of two children, but father of democracy, I'm no such thing. I contributed
in some way to the triumph of democracy”. As prime minister, he was one of the
main responsible for Portugal’s accession to the then European Economic Commu-
nity (EEC), whose accession treaty was signed in June 1985. During his 92 years of
life, Mério Soares was also a lawyer, having defended dozens of political prisoners
during the dictatorship period. Soares would end up being a political prisoner at the
time. The former head of state also ran for the position of President of the Republic,
in 2006, having been in third place; Cavaco Silva was, at the time, elected Head of

State. (News updated at 4:09 pm)”




Chapter 2

Related Work

This chapter focuses on providing information on the most central notions of the Text2Storyline
project. This includes multiple definitions of specific terms and methods necessary for

the proper functioning of the platform as a whole. Examples of specific research tools
regarded as state-of-the-art will also be shown for each procedure discussed, in order to
provide a greater understanding on the value of their use in this thesis.

The remainder of this chapter is organized as follows. Section 2.1 addresses the con-
cept of narratives and its importance to this thesis. The following five sections discuss
different methods and are complemented by state-of-the-art tools and respective exem-
plifications. In particular, Sections 2.2, 2.3 and 2.4 introduce the concept of temporal ex-
pressions, keyphrases and entities, respectively, and how to identify and score them in
texts. Section 2.5 mentions techniques to summarize the content of a text. Section 2.6
addresses the way texts and media resources are extracted from web sources to be used.

Lastly, Section 2.7 recapitulates the most important issues discussed in this chapter.

2.1 Narratives

A narrative, according to Chatman [4], can be defined as a structure with two parts: the
story and the discourse. The story is the “what” that is portrayed in a narrative, while
the discourse is the "how”. It is also defined by Riedl et al. [5], as a cognitive structure
designed to represent life events to better understand the world around us. In short, what
makes up a narrative are the entities, the temporal data, and the events found in it, thus

giving it a meaning.
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In today’s society, with an ever growing technological range of resources, narratives
can be a powerful method of showing news or information on a topic, event or personal-
ity in a more appealing manner, in order to attempt to match the ever demanding levels
of satisfaction of the average Internet user when it comes to the design and functional-
ity of the platform. Despite the main struggles regarding the extraction of knowledge
from news archives’ platforms and subsequent data visualization, some media platforms
started adopting timelines as an alternative to the presentation of data made solely from
textual structures, offering users the possibility to familiarize themselves with a certain
event in a short time lapse. Despite the growing importance of timelines in the context
of summarizing data from various documents, their use is still quite rare. In this work,
we go a step forward, when compared to the Time-Matters online demo, by considering
both single and multiple documents. Taking all of this into account, Text2Storyline com-
bines the importance of narratives that structure the text of a given news article or text by
summarizing and displaying it in a chronological order of events, with images represen-
tative of each event to offer users the ability to automatically create visual narratives from
a given text.

Multiple initiatives have been taking place in this regard. The Text2Story workshop!
[6], the Financial Narrative Processing Workshop [7] or the Storytelling workshop [8] are
just some examples. Research Labs such as BBC? have also been at the forefront by contin-
uously analysing what type of information would be consumed by audiences, especially
the younger ones. Their research indicated a lighter approach would be favored, focusing
on telling stories through image and little text, similar to what was already being done in
some social media platforms like Instagram® or Snapchat*. Secondly, the subject of those
news pieces is also important, with younger audiences taking greater interest in stories
around mental health and pop culture.

Multiple groups of people, institutions or even companies focused on assuring their
content of information or, in the very least, part of it, could be consumed in a more appeal-
ing manner by telling stories in a more visual or illustrative way, which can be achieved
by making use of images, videos or recordings. For instance, the latter was specifically ex-
plored by Gillick et al. [9], shaping an idea that more components than simply text can be

used in a creative and intuitive manner to enrich a piece of information. Soundtracks were

Ihttps://text2story22.inesctec.pt/
Zhttps://bbcnewslabs.co.uk/projects/graphical-storytelling/
Shttps://www.instagram.com/

“https://www.snapchat.com/pt-BR
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used to enhance storytelling centered around films and television shows accompanied by
their respective music pieces in an audio format.

These processes can always be done manually but, taking into account today’s techno-
logical power and in order to reduce the workload of writers and journalists, automation
of storytelling keeps gaining more traction over the recent years [10]. Many different ap-
proaches have been considered and developed in this area, such as a growing forest of
stories that automatically clusters documents from different breaking news into events
and connecting them to form a cohesive story [11] or THEaiTRE?, which emerged with
the original idea of having a robot create a theatre play. It premiered on 26 February 2021
with the title ”AI: When a Robot Writes a Play” and was watched online by 18 450 devices
[12].

An emphasis on using visual components also followed this automation trend, by
considering relevant sentences or expressions from the source text and gathering and dis-
playing images that enhance the story [13] in a lighter yet meaningful way. Advances in
this field made it possible to generate a picture book from a story by analyzing its text and
extracting key information of characters, actions and scenes that are then organized and
visualized to form a coherent story from images alone [14]. This process is comparable to
Text2Storyline’s ability to automatically generate narratives.

The Wikimedia Research® team has also been developing a rather interesting project
called Wikistories’, that aligns itself with the idea of visually summarized content. It is
still in an early phase and only available in Indonesian Wikipedia pages as of the writing
of this thesis, therefore an accurate review and comparison to Text2Storyline could not be
performed, despite showing great promise. Wikistories allows Wikipedia editors to create
short stories with a primary visual component suitable for quick consumption and easy
sharing, similar to Instagram’s stories feature. It is attached to the respective wikipedia
page and presents a brief summary of the most important parts of information from the
full text. Figure 2.1 illustrate this behaviour for one of the Wikipedia Beta Cluster pages
that has this feature available, Dog®. As can be seen, 7 Wikistories have been created by
editors. This initiative focuses on images as its central point with small portions of text

to provide context. This behaviour is similar in Text2Storyline’s Storyline feature (see

Shttps://theaitre.com/
®https://research.wikimedia.org/
"https://www.mediawiki.org/wiki/Wikistories
8https ://en.m.wikipedia.beta.wmflabs.org/wiki/Dog
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Section 3.3.3), as various moments are described with a sentence and accompanied by an

appropriate illustration.

= Wikipedia Q search Wikipedia n
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member of order Carnivora.”/®!
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FIGURE 2.1: Wikipedia Beta Cluster’s Wikistories for Dog

All of these initiatives provide great insight on what can be achieved when it comes
to creative storytelling and makes way for future endeavours. However, the most similar
project to ours is Digital Libraries’ Narratives’ [15-17] which can be observed in Figure
2.2. In this project, the authors offer a similar approach to ours by providing an informa-
tive timeline capable of accurately ordering events in a chronological fashion. If an accu-
rate enough illustration of an event is found, it is also displayed along with the text. A key
point of this tool is that it focus on creating semantic relations between different events to
form a meaningful semantic web. The core of Digital Libraries” project is their Narrative
Building and Visualising Tool (NBVT), a semi-automatic tool to construct and visualise

narratives [18]. It obeys an ontology!” for narratives they created themselves [19, 20] and

https://dlnarratives.eu/
10Fjeld of study that seeks the classification and explanation of entities


https://dlnarratives.eu/

2. RELATED WORK 11

makes use of Wikidata!! as a reference knowledge-base for importing entities [21-23] and

12

Wikimedia Commons'~ as an external source of images. Their information is mainly, yet

not completely, extracted from Europeana'®, a digital library that holds different types of
content from various kinds of heritage institutions, such as museums, archives, libraries
and audiovisual collections.

1265
Birth of Dante

Dante was born in Florence, Republic of Florence, present-day Italy. The exact date of his
birth is unknown, although it is generally believed to be around 1265. This can be deduced
from autobiographic allusions in the Divine Comedy. Its first section, the Inferno, begins, "Nel
mezzo del cammin di nostra vita" ("Midway upon the journey of our life"), implying that
Dante was around 35 years old, since the average lifespan according to the Bible (Psalm 89:10,
‘Vulgate) is 70 years; and since his imaginary travel to the nether world took place in 1300, he
was most probably born around 1265. Some verses of the Paradiso section of the Divine
Comedy also provide a possible clue that he was born under the sign of Gemini: "As I
revolved with the eternal twins, I saw revealed, from hills to river outlets, the threshing-floor
that makes us so ferocious” (XXII 151-154). In 1265, the sun was in Gemini between )
approximately May 11 and June 11 (Julian calendar).

Primary Sources
« Dante Alighieri, Paradiso, XXII 151-154
« Dante Alighieri, Inferno

Entities

Dante Alighieri image % Dante Alighieri + Bella degli Abati « Florence

& Birth of Da... |

1250 1260 1270 1280 1

FIGURE 2.2: Digital Libraries” Narrative on Dante Alighieri
Source: https://dlnarratives.eu/project.html

To gain access to other stories, users are redirected to the NBVT'* online demo. This
requires contacting the authors to create a user account®.

When entering the system, users are given the chance to query the tool. Once a query
is submitted, the main hub of Digital Narratives displays the various entities related to
the specified query, colored according to their main class (people, organizations, objects,
concepts, places, works). Events are also displayed in this hub if any exist, as Figure
2.3 illustrates for the query “Madrio Soares”!®. Any narrative generated is saved to the
user’s dashboard so it can be easily accessed at any time. Changes can be made to said

narratives, such as removing events or entities as the user deems appropriate. The entire

narrative can be exported in a JSON format.

Whttps://www.wikidata.org/wiki/Wikidata:Main_Page

12https://commons.wikimedia.org/wiki/Main_Page

Bhttps://www.europeana.eu/en

4phttps://tool.dlnarratives.eu/index.html

15we were promptly and generously given access to the demo within a day

16free text input is not allowed in this demo, which prevented us to use our running example. “Mdrio
Soares death” won’t produce any results either. For this reason, we opt to illustrate the use of the system
with a more broad query, such as "Mario Soares”
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HOME MY NARRATIVES FRANCISCO.45
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Birth of Mério Soares Death of Mério Soares

Mario Soares Mério Soares
Jodo Lopes Soares Lisbon

Lisbon

FIGURE 2.3: Digital Libraries” Main Hub for the query "Mdrio Soares”

The authors of Digital Narratives keep working on implementing new features, such
as a story map, which will allow to formally represent geospatial knowledge. However,
giving users the chance to enter a free text or a URL doesn’t seem to be under considera-
tion. In contrast to Digital Libraries, Text2Storyline is also not restricted to accept queries
of well-known entities, being indeed able to produce results for any subject that has been
covered in the past by media outlets, thus making it a an open and versatile system,
though also more subject or prone to errors when it comes to automate the narrative pro-
cess. Further to this, we make use of the Time-Matters [3, 24] algorithm as a means to
determine the relevance of the temporal expressions found. Based on this, we can then
filter out parts of the story, which despite being informative, may not be relevant or of in-
terest to the reader. Finally, we also made sure that our platform was open and available
for anyone to have complete access to it, as opposed to Digital Libraries, which requires
permission from its creators. Although their process isn’t entirely automated, especially
for their default narratives, the strong point of Digital Libraries is the existence of a seman-
tic web that links distinct events as they share one or multiple aspects and are obviously
related to the main theme or query (which is, however, expected to be of a well-known
entity). A minor difference is the aesthetic of both platforms. Even though they share the
same goal, they were structured and designed differently, from the color scheme to the po-
sitioning of the various features each has. In our work, entities are displayed all at once in
a specific area, whereas Digital Libraries displays entities grouped with the specific event

where they were identified. Just as Text2Storyline extracts its content from Arquivo.pt,
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a Portuguese archive, which may not contain news relative to regional news from other
location in the globe, the same is also verified with Digital Libraries, as it works best with
Italian personalities or events (e.g., for the query "M4rio Soares”, Text2Storyline gathers
more events from local articles whereas for the query "Dante Alighieri”, Digital Libraries
generates a more complete and concise narrative).

All things considered, both platforms aim to generate narratives by using slightly dis-

tinct methods and tools and, consequently, create unique features and displays.

2.2 Temporal Information Extraction

Temporal Information Extraction (TIE) constitutes an important part of many Natural
Language Processing (NLP) applications. This process, which mainly consists of recog-
nizing temporal relations between time and events to chronological order them [25], has
been the subject of several studies over the years [26, 27]. Temporal expressions present
in a text can be expressed in many different ways and can often be: implicit [24], as they
usually refer to less specific periods of time that require normalization (e.g., “Christmas
2020”); explicit by being clearly marked in the text as an absolute date (e.g., “June 2016
or "16th March 1998”); relative, which require more context from the rest of the text to be
normalized (e.g., “today”) [28].

Temporal tagging or detection [29] is the task of finding phrases with temporal mean-
ing within the context of a document. The whole process of temporal tagging can be
divided in two distinct tasks: extraction and normalization. The extraction task simply
consists of identifying temporal expressions in the text. Temporal normalization [29] is
the task of mapping from a textual phrase describing a potentially complex time, date,
or duration to a context-independent, easy-to-use temporal representation. It is worth
noting that not all temporal expressions need to undergo this normalization process.

Tools that perform these actions are called temporal taggers. Currently, multiple meth-
ods are considered state-of-the-art and commonly used for NER. Heideltime!?, for exam-
ple, is a multilingual, domain-sensitive temporal tagger developed at the Database Sys-
tems Research Group'® at Heidelberg University'®. It extracts temporal expressions from

documents and normalizes them according to the TIMEX3 annotation standard. Since

https://github.com/HeidelTime/heideltime
Bhttps://dbs.ifi.uni-heidelberg.de/
Phttps://www.uni-heidelberg.de/en
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being introduced in 2010, strategies for temporal tagging in different domains were im-
plemented [30]. Currently, it contains hand-crafted resources for 13 languages [31], such
as English and Portuguese among others, as well as automatically created resources for
more than 200 languages [32], although these resources are of lower quality than the man-
ually created ones. A python package wrapper?’ was developed to facilitate its usage but
also to make it more versatile and responsive to the user’s needs, while obviously allow-
ing it to be run in a Python-based program. Consider the example displayed in Figure 2.4

using the running example 1. The temporal expressions are identified and marked in the

text using Heideltime’s online demo?!.

Morreu este sabado Mario Socares. O antigo Presidente da
Republica tinha 92 anos e estava internado no Hospital da Cruz
Vermelha desde 13 de dezembro de 2016. Além de Chefe de Estado
entre 1986 e 1996, MArio Soares fol primeiro-ministro por duas
vezes e deputado do Parlamento Europeu. Fundador do Partido
Socialista, em 1973, Mario Soares & considerado um dos “pais”
da democracia portuguesa, designacdo que o proprio sempre
rejeitou, dizendo apenas ser “pali de dois filhos, mas 1la pai
da democracia ndo sou. Contribui de alguma maneira para que a
democracia triunfasse”. Enguanto primeiro-ministro, foi um dos
principais responséaveis pela adesido de Portugal a entéo
Comunidade Econdmica Europeia (CEE), cujo tratado de adesdo
foi assinado em junho de 1985. Ao longo dos 92 anos de vida,
Mério Soares fol também advogado, tendo defendido dezenas de
presos politicos no periodo da ditadura. Soares acabaria por
ser um presc politico na altura. O antigo chefe de Estado
concorreu ainda ao cargo de Presidente da Republica, em 2006,
tendo ficado em terceiro lugar; Cavaco Silva foli, na altura,
eleito Chefe de Estado. (Noticia atualizada as 16h09)

FIGURE 2.4: Temporal Expressions obtained for the running example using Heideltime’s
online demo

Another popular temporal tagger is SUTime??, a Java library for recognizing and nor-
malizing time expressions. It is a rule-based system particularly devoted to the English
language and can be used to annotate documents with temporal information [33]. It cur-
rently does not support Portuguese. Certain algorithms exist with the aim of making
use of the identification properties of temporal taggers, such as the ones previously ad-

dressed, and provide relevance scores to each temporal expression. That is the case of

pttps://github.com/JMendes1995/py_heideltime
?lhttps://heideltime.ifi.uni-heidelberg.de/heideltime/
2https://nlp.stanford.edu/software/sutime.shtml
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Time-Matters?, which requires a Heideltime or a rule-based approach as a temporal tag-
ger to function properly and is used in the context of the "Annotated Text’ component
(see Section 3.3.1). The Time-Matters online demo?®* offers a timeline visualization of the
scores assigned to each temporal expression. Figure 2.5 shows the results of that timeline

for the running example 1.

0.973
0.826

0.8
0.659 0.659

0.6

Values

0.49

0.419
0.4

0.2
1Jan 1975 1Jan 1980 1Jan 1985 1Jan1990 1Jan 1995 1 Jan2000 1 Jan 2005 1Jan 2010 1 Jan 2015 1 Jan 2020

scores

FIGURE 2.5: Time-Matters’ Timeline visualization for the running example

2.3 Keyword Extraction

Keywords are used to mark the most important parts of a text. They may also be called
keyphrases as they may consist of groupings with more than one word. It is a widely used
method when it comes to analysis, indexing and retrieval of information. The method of
obtaining the keywords of a document is called Keyword Extraction and it can be de-
fined as the process that automatically identifies a set of elements that best describes the
subject of a text by providing metadata that summarizes and characterizes the document.
With the extremely large number of documents available online, manual KE is entirely
unachievable. Taking this into account, various methods are used to perform such tasks
with moderate ease, which are backed by research in this field [34-36]. Various tools have
been developed to challenge the efficiency of its predecessor or of its competition. Con-
sider Yet Another Keyword Extractor (YAKE!)?, a light-weight unsupervised automatic
keyword extraction method which rests on text statistical features extracted from single

documents to select the most important keywords of a text. Since it is an unsupervised

Bhttps://github. com/LIAAD/Time-Matters
Zhttp://time-matters.inesctec.pt/
Dhttp://yake.inesctec.pt/
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method, it does not need to be trained on a particular set of documents, neither does it
depend on dictionaries, external-corpus, size of the text, language or domain. This sys-
tem can be beneficial when handling a large number of tasks and a plethora of situations
where the access to training corpora is either limited or restricted [37, 38]. It supports a
multitude of languages, among them English and Portuguese. One such tool will be used
in the context of the "Annotated Text” component (see Section 3.3.1). For the sake of con-
tinuity, the same text of our running example 1 is used to exemplify YAKE!’s behaviour

when tasked with identifying relevant keywords. The results can be seen in Figure 2.6.

(Y eI sI-Sclsabado Mario SoaresMeER=eMPresidente da RepublicaRilili ERZENCHACI EVER I g s [6)
no Vermelha desde 13 de dezembro de 2016. Além de entre 1986 e
1996, foi primeiro-ministro por duas vezes e deputado do .Fundador
sl)Partido SocialistafSREZ4 € considerado um dos “pais” da democracia portuguesa,
designacdo que o proprio sempre rejeitou, dizendo apenas ser “pai de dois filhos, mas la pai da democracia

nao sou. Contribui de alguma maneira para que a democracia triunfasse”. Enquanto primeiro-ministro, foi
um dos principais responsaveis pela adesado de Portugal a entdo (S iIsEL LY ATyt iR AL E (CEE),

cujo tratado de adesao foi assinado em junho de 1985. Ao longo dos 92 anos de vida, foi
também advogado, tendo defendido dezenas de presos politicos no periodo da ditadura. acabaria
por ser um preso politico na altura. O antigo concorreu ainda ao cargo de
,em 2006, tendo ficado em terceiro lugar; Cavaco Silva foi, na altura, eleito .
(Noticia atualizada as 16h09)

Detected language : portuguese

FIGURE 2.6: Keywords obtained using YAKE! for the running example

In a quite similar manner, Rapid Automatic Keyword Extraction (RAKE) [39, 40] also
exists as an extremely efficient, domain and language-independent method to extract key-
words from individual documents to enable application to dynamic collections. It can be
easily applied to new domains, and performs well on several types of documents, spe-
cially those that do not follow specific grammar conventions. Similarly to YAKE!, it also
supports English and Portuguese, among various other languages.

Taking into account what the two previous keyword extractors can already accom-
plish, KeyBERT?® was created as a powerful method for extracting keywords and keyphrases
[41] supported by the latest advances of neural networks. It supports English and Por-
tuguese, among many others. This tool extracts document embeddings with BERT in
order to get a document-level representation. Then, word embeddings are extracted for
relevant words or phrases. Lastly, cosine similarity?’ is used in this algorithm to find the

most similar expressions to the document [42].

2Ohttps://github. com/MaartenGr/KeyBERT
?’measure of similarity between two sequences of numbers
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It is worth noting the existence of pke®®, an open source python-based keyphrase ex-
traction toolkit [43]. It currently implements over ten keyphrase extraction models and it
allows for easy benchmarking of state-of-the-art keyphrase extraction models [44]. On the
topic of keyphrases, it is also relevant to consider a recent tutorial on Keyphrasification?’,
which took place at the 44th European Conference on Information Retrieval (ECIR 2022)°.
Keyphrasification [45] is defined as the task of summarizing texts with keyphrases, which

this tutorial covered along with a hands-on approach on several popular tools and mod-

els.

2.4 Named Entity Recognition

Named Entity Recognition (NER) is a subtask of Information Extraction with the goal of
locating and classifying named entities mentioned in unstructured text into pre-defined
categories such as person names, organizations, locations, medical codes, time expres-
sions, quantities, monetary values, percentages, etc. This process helps answer pertinent
questions regarding the text [46].

Entity Linking is another NLP task commonly used together with Entity Recognition
as it assigns a unique identity to previously discovered entities (e.g., in “Paris is the capital
of France” the entity “Paris” refers to the city and not ”“Paris Hilton” or any similar entity).

Figure 2.7 shows this behaviour in a clearer manner.

Step 1: Step 2: -

Named Entity Entity Linking m

Recognition @

lext: Paris —Q:--® Paris, Arkansas
_I_. ) . I ype: LOC “.’@ Paris Hilton
Paris is the capital Offset: 0 O Paris, France iki /Paris
of France Text: France —O:---@ France Football Team
| [ype: LOC O France kipedia.org/wiki/France
b Offset: 5

FIGURE 2.7: NER and Entity Linking processes exemplified.
Source: https://en.wikipedia.org/wiki/Entity_linking

Many different implementations have been developed and released that can achieve
these NLP tasks. They all have unique advantages and consequent disadvantages to their

usage, but they are all considered state-of-the-art when it comes to performing Named

2https://github. com/boudinfl/pke
Phttps://keyphrasification.github.io/
Ohttps://ecir2022.org/
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Entity Recognition. SpaCy®! is an open-source software library for advanced natural lan-
guage processing, written in Python and Cython. It currently has models for 15 languages
and a multi-language model with 10 languages, which include English and Portuguese.
Figures 2.8 and 2.9 show a tiny preview of what spaCy’s features have to offer. Figure
2.8 shows the entity dependency when provided with text. Only the first sentence of the
running example 1 was considered for display purposes, although this tool is capable of
handling the entire text. Figure 2.9 shows the actual NER process applied to the entirety

of the running example 1.

det appos siatnamg

Morreu este sabado Mario Soares

VERB DET NOUN PROPN PROPN

FIGURE 2.8: Dependency of entities in a sentence of the running example using spaCy

Another example of an NER tool is Apache OpenNLP*2. This machine learning based
toolkit is commonly used for the processing of natural language text. It supports the most
common NLP tasks, such as language detection, tokenization, sentence segmentation,
part-of-speech tagging, named entity extraction, chunking, parsing and coreference reso-
lution. These tasks are usually required to build more advanced text processing services.

Is is also noteworthy to mention Natural Language Toolkit (NLTK)®, a suite of li-
braries and programs in Python that is widely used for NLP tasks [47] such as classifica-
tion, tokenization, stemming, tagging, parsing, and semantic reasoning. It also provides

interfaces to over fifty corpora and lexical resources.

2.4.1 Wikification

This process [48, 49] takes both Entity Recognition and Linking a step further, by associat-

ing the already identified entities with their corresponding Wikipedia page, as the name

Slhttps://spacy.io/
32https://opennlp.apache.org/
Bhttps://www.nltk.org/
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Morreu este sabado  Mario Soares rer| . O antigo | Presidente da Republica msc| tinha 92 anos e estava
internado no | Hospital da Cruz Vermelha Loc| desde 13 de dezembro de 2016. Além de Chefe de |Estado |toc
entre 1986 e 1996, Mario Soares rer  foi primeiro-ministro por duas vezes e deputado do

Parlamento Europeu crc| . Fundador do Partido Socialista roc| ,em 1973, Mario Soares rer € considerado
um dos “pais” da democracia portuguesa, designacio que o proprio sempre rejeitou, dizendo apenas ser “pai de
dois filhos, mas la pai da democracia ndo sou. Contribui rer| de alguma maneira para que a democracia
triunfasse”. Enquanto primeiro-ministro, foi um dos principais responsaveis pela adesdo de [Portugal oc a
entdo | Comunidade Economica Europeia |ore| (|[CEE ore| ), cujo tratado de adesio foi assinado em junho de
1985. Ao longo dos 92 anos de vida,  Mario Soares rer foi também advogado, tendo defendido dezenas de
presos politicos no periodo da ditadura. |Soares rer  acabaria por ser um preso politico na altura. O antigo
chefe de 'Estado woc| concorreu ainda ao cargo de | Presidente da Republica msc| , em 2006, tendo ficado em
terceiro lugar; Cavaco Silva rer  foi, na altura, eleito |Chefe de Estado msc| . ( Noticia rer| atualizada as

16h09)

FIGURE 2.9: Named Entity Recognition of the running example using spaCy

of the method suggests.

The prime example of this process is Wikifier**, a web service that takes a text doc-
ument as input and annotates it with links to relevant Wikipedia concepts [50]. It was
implemented by Janez Brank, the Artificial Intelligence Laboratory® and the JoZef Ste-
fan Institute®. Its parameters are highly customizable, allowing the user to decide how
strictly filtered the results are. As of the writing of this thesis, it supports texts in English,
Portuguese, Italian, French, Spanish, Dutch and German. An illustrative example of Wik-
ifier using the running example 1 can be observed in Figure 2.10. This tool is used in the
context of the "Annotated Text” and the "Entities’ components (see Sections 3.3.1 and 3.3.2
respectively).

While Wikification as a whole is quite a restrictive method in the sense that it specifies
that entities found are linked to a Wikipedia page, several similar tools fit this field, even
though they may link the identified entities to other external knowledge databases. Such

is the case of DBpedia Spotlight®”

, a tool capable of automatically annotating mentions
of DBpedia resources in text, providing a solution for linking unstructured information
sources to the Linked Open Data cloud through DBpedia [51]. It supports 12 languages

thus far, with English and Portuguese among them. It consists of a four step approach:

34https://wikifier.org/
Bhttps://ailab.ijs.si/
3ohttps://www.ijs.si/ijsw
https://wuw.dbpedia-spotlight.org/demo/
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Text
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Mario Soares foi primeiro-ministro por duas 0.0125 Democracia [P e e .
VEZES € @putado do Parlamento EUI’OF@. 0.0105 Parlamento Europeu European >
Fundador do Partido Socialista, em 1973, W o Parliament

Mario Soares é considerado um dos “pais” 0.0086 Primeiro-ministro [W] Prime minister >
da democracia portuguesa, designagdo que Tiz Eumdepumw@ ST P —————
o proprio sempre rejeitou, dizendo apenas European

ser “pai de dois filhos, mas la pai da Parliament
democracia ndo sou. Contribui de alguma 0.0080 Portugal ] [o Portugal o
maneira para que a democracia triunfasse”. 0.0078 Presidente da President of the  >>
Enquanto primeiro-ministro, foi um dos e i P

principais responsaveis pela adeséo de 0.0075 Advogado fw| B S ==
Portugal a entdo Comunidade Econdmica 0.0071 W ’;T\";Z’a'w =
Eu_rp;:m {C—EE.:" cujo tratado de adesdo foi 0.0071 Socialismo [W] Socialism £
assinado em;unho’dfe 1985. Ao Ipngo c!os 0.0070 Ditadura g Dictatorship -
92 anos de vida, Mario Sn.:aares foi também 0.0069 1973 B 1973 N
advogado, tendo defendido dezenas de 0.0060 1985 [ B 1985 o
Rresos politicos no periodo da ditadura 00069 Partido Socialista ~ Socialist Party ~ >>
Soares acabaria por ser um preso politico na (Portugal) W B (Portugal)

altura. O antigo chefe de Estado concorreu 0.0068 1936 [w o 1986 2=
ainda ao cargo de Presidente da Repliblica, 0.0068 Estado g State (polity) >
em 2006, tendo ficado em terceiro lugar; 0.0067 Partido politico [5 Political party s
Cavaco Silva foi, na altura, eleito Chefe de 0.0067 Palitico [w] b Politician 2>
Estado. (Noticia atualizada as 16h09) 0.0066 Preso politico o Political prisoner >

(A) Annotations of all relevant entities (B) Text with the relevant entities marked

FIGURE 2.10: Illustrative example from the Wikifier online demo, showing the annota-
tions (a) and the full text marked with the same annotations as hyperlinks to the respec-
tive Wikipedia pages (b)

spotting, candidate selection, disambiguation and filtering. These steps combined lead
to a text of identified entities marked with hyperlinks to the respective DBpedia® pages.
Since DBpedia is a very similar platform to Wikipedia, web services such as this one can
be considered a Wikification tool.

Lastly, the ability to provide access to more than one external knowledge database
is quite trivial. Therefore, APIs such as Dandelion®® exist. This web service combines a

multitude of semantic text analytics features such as: text similarity, language detection,

Bhttps://wuw.dbpedia.org/
Phttps://dandelion.eu/
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sentiment analysis, entity extraction and wikification. Therefore, given a text it is able
to, among other things, extract and correctly identify the appropriate entities and match

them with both the respective Wikipedia and DBpedia pages.

2.5 Text Summarization

Text Summarization (TS) aims to summarize relevant information so it can be easily read
by the user. Automatic Text Summarization adds layers of complexity to this definition as
it must focus on identifying the important content. This is usually done at sentence level,
therefore extracting the relevant sentences of a text. TS methods can be either extractive
or abstractive [52-54].

The former, as the term suggests, identifies the most appropriate expressions or sen-
tences from the source text, extracts them and joins them to form a summary. Extractive
methods are usually subdivided into a scoring step and a selection step. First, sentences
are classified according to their importance to the context of the text. Then, the ones with
the highest scores are selected and extracted to form a summary. The latter is quite the
opposite, as it produces a summary from scratch by paraphrasing the information from
the source text.

Taking this into account, summarization models may then differ according to the ar-
chitecture chosen as they can use an encoder-decoder approach which means that a given
neural network method reads a text, encodes it and then generates the target text. After-
wards, the decoder will extract information from the encoder, based on the scores of the
source text. The encoder can be a Convolutional Neural Network (CNN) [55], a Recur-
rent Neural Network (RNN) [56], Long Short-Term Memory (LSTM) [57] or Transformers
[58]. The decoding can be handled in either an auto-regressive or a non auto-regressive
approach.

Other factors can influence how a TS model works: learning schematics (supervised or
reinforced learning approaches) [59] or the existence of external transferable knowledge,
which is a category algorithms like GloVe [60] or Bidirectional Encoder Representations
from Transformers (BERT) [61] fall into.

Different Text Summarization techniques should be considered to better understand
the importance of implementing this process in the Text2Storyline project. GSum*’, which

stands for Guided Summarization, is an extensible guided summarization framework that

4Onttps://github.com/neulab/guided summarization
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can take different kinds of external guidance as input [62]. The model is based on neural
encoder-decoders with pre-trained language models, like BERT [61] and Bidirectional and
Auto-Regressive Transformers (BART) [63].

On the opposite side in terms of procedure, NeuSum*!, which is also known as Neural
Extractive Document Summarization, is a framework that learns to score and select sen-
tences, integrating them into an end-to-end trainable model. As a neural network model,
it learns to identify the relative importance of sentences, predicting the relative gain given
the sentence extraction and the partial output summary. This model has two parts: the
document encoder and the sentence extractor [64].

In Figure 2.11, the running example 1 is presented after being summarized using SM-
RZR.io*?, an online demo of the BERT-extractive-summarizer tool [65]. All of these tools

support English and Portuguese, among many other languages,

Text reduced by 29% (180 to 127 words)

0 antigo Presidente da Republica tinha 92 anos e estava internado no Hospital da Cruz Vermelha desde 13 de
dezembro de 2016. Fundador do Partido Socialista, em 1973, Mario Soares é considerado um dos “pais” da
democracia portuguesa, designagdo que o proprio sempre rejeitou, dizendo apenas ser “pai de dois filhos, mas
|4 pai da democracia ndo sou. Contribui de alguma maneira para que a democracia triunfasse”. Ao longo dos 92
anos de vida, Mario Soares foi também advogado, tendo defendido dezenas de presos politicos no periodo da
ditadura. Soares acabaria por ser um preso politico na altura. O antigo chefe de Estado concorreu ainda ao cargo
de Presidente da Republica, em 2006, tendo ficado em terceiro lugar; Cavaco Silva foi, na altura, eleito Chefe de
Estado.

FIGURE 2.11: Text Summarization of the running example using the BERT-extractive-
summarizer approach
Source: SMRZR.io (https://smrzr.io/)

2.6 Data Collection and Web Archiving

In order to properly generate a storyline of events, it is necessary to first acquire a text or
gather a portion of texts. A common denomination for this process is also Data Acqui-
sition, which consists of fetching and then extracting data from websites. Common web
pages are built using text-based mark-up languages such as HTML and are designed for
human users and not for ease of automated use. As a result, specialized tools and soft-

ware have been developed to facilitate the scraping of web pages. A prime example of

4lpttps://github. com/magic282/NeuSum
nttps://smrzr.io/
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such a tool is Newspaper3k*?, the most popular Python package when it comes to extract-
ing texts from a given URL. It works on over 10 languages and is particularly efficient on
news articles.

Custom and specifically built APIs or extensions are the most common method to ex-
tract the specific data needed from a website. Major news or information sources have de-
veloped their very own web services that, once given permission can access and extract
the desired content. Such is the case for one of the most popular online encyclopedias,
Wikipedia44. Its API called MediaWiki®, is entirely free to use and allows users to access
any Wikipedia page and extract its content, images included. It supports any language
used in Wikipedia pages. Another example comes from a very well-known newspaper,
The New York Times*, which allows users to operate their array of web services. Simi-
larly to MediaWiki, each of the NY Times’ APIs* perform a specific action on the news-
paper’s online database going from retrieving any relevant articles based on a query to
obtaining the most popular stories either in general or by topic, among other features.

Another way of collecting data is through web archives, a process that consists on
collecting portions of the World Wide Web (WWW) to ensure the information is preserved
in an archive for future researchers, historians, and the public [66]. One such process is
of the utmost importance grounded on the fact that content referenced by most URLs in
the World Wide Web has an half-life of just a few years, which is even more aggravated
with social media content that hardly lasts more than a week. Web archiving is thus an
essential process that allows temporary pieces of information to be preserved forever [67].

Several web archiving techniques have been created around the world ever since 1996.
Currently, there are close to 100 web archiving initiatives around the globe, summing up
to a total of 625 billion archived web pages [68]. The most well-known domain for this
task is the Internet Archive®$, a non-profit library of millions of free books, movies, mu-
sic, software and websites, among other content. It exists with the main goal of providing
universal access to all knowledge. It digitizes about 1,000 books a day for a total of more
than 2 million books, financially supported by libraries and foundations. It is worth ac-

knowledging the Wayback Machine®’, a digital archive of the World Wide Web founded

Bhttps://github. com/codelucas/newspaper
#pttps://en.wikipedia.org/wiki/Main_Page
https://www.mediawiki.org/wiki/API:Main_page
4https://www.nytimes.com/international/
4https://developer.nytimes.com/apis
“Bnttps://archive.org/
“https://web.archive.org/
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by the Internet Archive. It allows users to see exactly how websites looked in the past
by preserving archived copies of defunct websites. A Portuguese equivalent is the Por-
tuguese Web Archive (PWA) [69], more commonly known as Arquivo.pt™, which holds
preserved pages with the .PT domain from 1996 onwards. Until 2007, these contents were
mainly extracted from the Internet Archive. Afterwards, Arquivo.pt began to make its
own collections from the web. Even though the majority of the archived content is in Por-
tuguese, it also preserves content in other languages such as English, Spanish or French.
As of January 2022, it has over 13 million archived web files, 28 million websites and 852
TeraBytes of compressed data.

The Arquivo.pt Text Search API°! is how Text2Storyline gains access to the text con-
tent of any web page, given any query issued by a user. Images are also extracted from
the Arquivo.pt, although this process is exclusively performed through a different API,
namely the Image Search API°?, which we use to extract the most accurate images accord-
ing to related keywords found in the narrative. This process is used in the context of the

"Entities” and "Storyline” components (see Sections 3.3.2 and 3.3.3 respectively).

2.7 Summary

In this chapter, an overview of all the tools used or discussed in the Text2Storyline project
was presented. Basic concepts, such as the definition of narratives, temporal information
extraction, keyword extraction, named entity recognition, text sumarization, data collec-
tion and web archiving were established, among other related denominations, to better
understand the aim and importance of this work. Examples were also provided to easily
understand the expected results of each process addressed in this chapter. Taking into
account the basis laid out, it is important to further expand the knowledge on each of the

tools that were introduced and how their respective algorithms work.

SOpttps://arquivo.pt/
Slhttps://github.com/arquivo/pwa-technologies/wiki/Arquivo.pt-API
52phttps://github.com/arquivo/pwa-technologies/wiki/ImageSearch-API-v1.1- (beta)
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Chapter 3

Text2Storyline Architecture

Various concepts were learned during the development of this project and, consequently,
multiple tools and features were implemented, which resulted in the usage of different
programming languages, packages and APIs. This chapter focuses on an in-depth look
into the entirety of Text2Storyline’s features and discusses how specific tools and their
usage affect each of these features. Some other information on technologies and trivial
concepts that weren’t addressed in the previous chapter will also be tackled.

This work was built to consider two distinct iterations: a single-document approach
and a multi-document one. The former corresponds to applying the Time-Matters algo-
rithm [3, 24] to a single text. This text can be provided to the Text2Storyline platform
either directly or through a URL, where a web extraction tool will first extract the content
of the link provided. The latter is used for multiple documents and is used when a search
term, also known as a query, is provided instead. In this case, all relevant documents to
the query will be fetched and considered by the Time-Matters algorithm, which, will then
identify and score temporal expression with regards to its relevance in the correspond-
ing text [3, 24]. In this thesis, documents are to be retrieved from the Arquivo.pt web
infrastructure. In the future, other data sources may also be included.

Along this chapter, multiple comparisons and comments will be made regarding both
iterations, as they essentially use the same tools despite evident differences in the outcome

display.
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3.1 Technologies

The following technologies discussed in this chapter were fundamental in defining and
developing the entire architecture of this project. They consist of the most basic, yet es-
sential and necessary tools to bring this project into fruition. We refer to programming

languages and frameworks, among others.

3.1.1 Angular Framework

The whole project was built in Angular! or, as it is commonly referred to, Angular 2+ or
Angular CLI which is a TypeScript-based web application framework and development
platform for creating efficient and sophisticated single page apps. The original project had
already been developed in Angular. Therefore, it only made sense to continue using this
tool for this work. The learning curve at the start is relatively steep, although previous

knowledge and experience on web systems is quite valuable.

3.1.2 TypeScript

TypeScript? is the main programming language used when developing Angular applica-
tions, although very similar to JavaScript as it is a strict syntactical superset of JS and adds
optional static typing to the language. It is developed and maintained by Microsoft and
is designed for the development of large applications and transpiles® to JavaScript. As it

is a superset of JavaScript, existing JS programs are also valid TypeScript programs.

3.1.3 Python

Python* is a high-level, interpreted, general-purpose programming language. Its design
philosophy emphasizes code readability with the use of significant indentation. Python
is dynamically-typed, garbage-collected and supports multiple programming paradigms,
including structured, object-oriented and functional programming. All of the APIs that

were developed and used in this work were coded in Python.

Ihttps://angular.io/

’https://www.typescriptlang.org/

3Type of translator that takes the source code of a program written in a programming language as its
input and produces an equivalent source code in the same or a different programming language

4https://www.python.org/


https://angular.io/
https://www.typescriptlang.org/
https://www.python.org/
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3.1.4 Flask

Flask® is a micro web framework written in Python. It is classified as a microframework
because it does not require particular tools or libraries. It has no database abstraction
layer, form validation or any other components where pre-existing third-party libraries
provide common functions. However, Flask supports extensions that can add application
features as if they were implemented in Flask itself. Extensions exist for object-relational
mappers, form validation, upload handling, various open authentication technologies
and several common framework related tools.

This tool was used for RESTful API development, which is particularly useful in giv-
ing the user complete control over how they access their data. A RESTful APl is essentially
an architectural style that uses HTTP requests to access and use data and is based on the
REpresentational State Transfer (REST). REST is usually preferred over similar technolo-

gies as it uses less bandwidth®, making it more efficient for internet usage tasks.

3.1.5 Docker

Docker’ is a set of platform as a service (PaaS)® products that use OS-level virtualization
to deliver software in packages called containers which are isolated from one another and
bundle their own software, libraries and configuration files. They can communicate with
each other through well-defined channels. Because all of the containers share the services
of a single operating system kernel, they use fewer resources than virtual machines. All
the APIs developed for this project were deployed using Docker for easier accessibility

and usage.

3.2 Foundational Algorithms

Specific operations happen throughout the entire Text2Storyline platform and are not di-
rectly attached or related to one specific feature. This section focuses on those operations
and addresses the corresponding algorithms, distinguished by the goals each tool aims to

achieve. Subsection 3.2.1 addresses the Time-Matters algorithm whose aim is to identify

Shttps://flask.palletsprojects.com/en/2.1.x/

®Measurement of the maximum capacity of a wired or wireless communications link to transmit data
over a network connection in a given amount of time

"https://www.docker . com/

8Category of cloud computing services that allows customers to provision, instantiate, run and manage
a modular bundle comprising a computing platform and one or more applications, without the complexity
of building and maintaining the infrastructure typically associated with developing launching applications


https://flask.palletsprojects.com/en/2.1.x/
https://www.docker.com/
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and score temporal expressions in the text. Subsection 3.2.2 discusses the usage of YAKE!
to identify keywords, which are subsequently used in other components of the architec-
ture. Lastly, Subsection 3.2.3 and Subsection 3.2.4 tackle the usage of the tools needed to

identify relevant entities and display them accordingly, that is Wikifier and WikiMedia.

3.2.1 Time-Matters

As it was discussed in the previous chapter, the process of Temporal Information Extrac-
tion allows for a text to have its temporal expressions identified and scored according
to its importance. For the Text2Storyline project, this is achieved using Time-Matters [3]
together with a temporal tagger. A key aspect of this algorithm is its ability to value or
score the identified temporal expressions in the text. Other characteristics involve the
fact that it does not require any training stage and builds upon local text statistical fea-
tures extracted from documents, making it an unsupervised, domain corpus and mostly
language-independent solution. As for the temporal taggers it works together with two
solutions. By default, that temporal tagger would be Heideltime’ [30-32]. However, a
rule-based approach can also be used, instead. Both taggers used, allow for a specifica-
tion of a granularity value [70], which defines whether the algorithm should gather dates
in the most detailed manner or focus on more specific formats (e.g., only years (YYYY),
only months (MM-YYYY) or days (DD-MM-YYYY)). The first (Heideltime), is a more ef-
ficient, though time-consuming solution. The latter (rule-based) can be considered when
the target texts are rather extensive and when the need to return results faster is more
important than the effectiveness of the results themselves.

In detail, Heideltime!? is a multilingual, domain-sensitive temporal tagger developed
at the Database Systems Research Group!! at Heidelberg University!2. It extracts tempo-
ral expressions from documents and normalizes them according to the TIMEX3 annota-
tion standard. Since being introduced in 2010, strategies for temporal tagging in different
domains were implemented [30]. Currently, it contains hand-crafted resources for 13 lan-
guages [31] as well as automatically created resources for more than 200 languages [32],
although these resources are of lower quality than the manually created ones. A python

3

package wrapper named pyheideltime1 was developed to facilitate its usage but also to

“nttps://github.com/IMendes1995/py heideltime
Ohttps://github.com/HeidelTime/heideltime
Uhttps://dbs.ifi.uni-heidelberg.de/
2https://www.uni-heidelberg.de/en
1Bhttps://github.com/IMendes1995/py_ heideltime


https://github.com/JMendes1995/py_heideltime
https://github.com/HeidelTime/heideltime
https://dbs.ifi.uni-heidelberg.de/
https://www.uni-heidelberg.de/en
https://github.com/JMendes1995/py_heideltime
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make it more versatile and responsive to the user’s needs, while obviously allowing it to
be run in a Python-based program. Figure 3.1 shows the results of applying py_heideltime
to our running example 1. In the figure, one can observe that temporal expressions such as
1973, the date when the Socialist Party was founded, or 13th December 2016 (normalized
to 2016-12-13) when Mario Soares was hospitalized, were identified by py_heideltime. In
addition to this, users can also have access to a temporal-annotated version of the text,
together with the heideltime_processing field which gives users information about how
much time it took to process the given text, which in the case of our running example was

approximately 3.6s.

[[("XXXX-XX-XX', 'este sabado'),
('P92Y', '92 anos'),
('2016-12-13"', '13 de dezembro de 2016'),
('1986', '1986'),
('1998', '1996'),
('1973', '1973"),
('1985-86', 'junho de 1985'),
('P92Y', '92 anos'),
('2006', '2006')],

'Morreu <d>XXXX-XX-XX</d> Mario Soares. O antigo Presidente da Republica tinha
<d>P92Y</d> e estava internado no Hospital da Cruz Vermelha desde <d>»2816-12-13</d>.
Além de Chefe de Estado entre <d>1986</d> e <d>1996</d>, Mario Soares foi primeiro-
ministro por duas vezes e deputado do Parlamento Europeu. Fundador do Partido
Socialista, em <d»1973</d>, Mario Socares & considerado um dos “pais” da democracia
portuguesa, designacdo que o prdéprio sempre rejeitou, dizendo apenas ser “pai de dois
filhos, mas 13 pal da democracia ndo sou. Contribui de alguma maneira para que a
democracia triunfasse”. Enquanto primeiro-ministro, foi um dos principais responsaveis
pela adesdo de Portugal a entdo Comunidade Econdémica Europeia (CEE), cujo tratado de
adesdc fol assinado em <d>1985-86</d>. Ao longo dos <d>P92Y</d> de vida, Mario Soares
foi também advogado, tendo defendido dezenas de presos politicos no periodo da
ditadura. Soares acabaria por ser um preso politico na altura. O antigo chefe de
Estado concorreu ainda ao cargo de Presidente da Republica, em <d>20@6</d>, tendo
ficado em terceiro lugar; Cavaco Silva foi, na altura, eleito Chefe de Estado.

(Noticia atualizada as 16he9)°',

eideltime_processing': 3. s
'"heidelti ing': 3.5983564853668213
'"py_heideltime_text_normalization': ©.8007762988935546875}]

FIGURE 3.1: Heideltime approach with Time-Matters for temporal expression recogni-
tion
In addition to py_heideltime, Time-Matters also makes use of a py_rule-based ap-
proach!?, a self-defined regex solution filled in with pre-defined rules that enable detect-

ing arious date formats in the text. Figure 3.2 exemplifies the outcome of this simple

4https://github.com/IJMendes1995/py_rule_based
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temporal tagger when applied to our running example 1. Similarly to py_heideltime,
py-rule-based was built to give users a list of the identified temporal expressions (e.g., a
YYYY year-format, such as “2016”), a temporal-annotated version of the text and infor-
mation about the time it took to process the given text, which was approximately 0.0002s
in the case of our running example 1.

[[('2016', '2016'), ('2006', '2006')],

'Morreu este sabado Mario Soares. 0 antigo Presidente da Republica tinha 92 anos e

estava internado no Hospital da Cruz Vermelha desde 13 de dezembro de <d>2016</d>.

Além de Chefe de Estado entre 1986 e 1996, Mario Soares foi primeiro-ministro por duas
vezes e deputado do Parlamento Europeu. Fundador do Partido Socialista, em 1973, Mario
Soares é considerado um dos “pais” da democracia portuguesa, designa¢do que o proprio
sempre rejeitou, dizendo apenas ser “pai de dois filhos, mas 14 pai da democracia ndo
sou. Contribui de alguma maneira para que a democracia triunfasse”. Enquanto primeiro-
ministro, foi um dos principais responsédveis pela adesdo de Portugal a entdo

Comunidade Econdmica Europeia (CEE), cujo tratado de adesdo foi assinado em junho de
1985. Ao longo dos 92 anos de vida, Mario Socares foi também advogado, tendo defendido
dezenas de presos politicos no periodo da ditadura. Soares acabaria por ser um preso
politico na altura. O antigo chefe de Estado concorreu ainda ac cargo de Presidente da
Republica, em <d>2@86</d>, tendo ficado em terceiro lugar; Cavaco Silva foi, na

altura, eleito Chefe de Estado. (Noticia atualizada as 16he9)’',

{'rule_based_processing': ©.0002048863837109375,

'rule_based_text_normalization': @}]

FIGURE 3.2: Rule-based approach with Time-Matters for temporal expression recogni-
tion

Considering the results obtained and shown in Figures 3.1 and 3.2, there are significant
differences that can be spotted right away. As previously noted, the rule-based approach
is faster as it only took 0.0002 seconds as opposed to the 3.598 seconds that were required
by Heideltime. On the other hand, py_rule-based was only able to able to annotate 6
temporal instances as opposed to the 9 temporal expressions identified by py_heideltime.
This has to do with the fact that the rule-based tagger only considered dates in the YYYY
format and disregarded everything else, whereas py_heideltime identified all possible
temporal expressions with full granularity. While Heideltime is effectively a superior
temporal tagger, it may pay-off to use the rule-based solution in longer documents and in
cases where the text is simple in terms of the temporal expressions it contains.

Each of the identified temporal expressions can then be scored using a ByDoc or a By-
Sentence approach if a single text is taken into account. With the former (ByDoc), Time-
Matters retrieves a unique single score for multiple occurrences of a temporal expression

in different sentences (e.g., two instances of “2016” in a text will always have the same
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score such as 70.92”), thus considering the context of the entire text, regarding all the
relevant keyword that the temporal expression in cause co-occurs with. The latter (By-
Sentence) retrieves multiple and consequently, different scores for multiple occurrences
of a temporal expression in different sentences (e.g., two instances of “2016” in a text may
have different scores such as ”0.92” for the first instance and ”0.77” for the second), which
means it only considers the keywords in the same sentence as the temporal expressions
being scored.

When it comes to scoring temporal expressions in a set of documents, rather than just
a single text, more options are available: ByCorpus, ByDoc and ByDocSentence. The first
option retrieves a unique single score for each temporal expression found in the corpus
of documents. The remaining two work similarly to the ones previously described in the
context of a single text.

For this project, the pros and cons for each parameter and their options were consid-
ered. To simplify the accessibility and usage for the average user, such parameters were
kept fixed and cannot be changed in the website itself. Therefore, the option adopted
follows a ByDoc principle, for both single and multiple documents. This means that the
score for multiple occurrences of a temporal expression in different sentences is the same.
Also, the granularity value is set to be as precise as possible, in order to identify every
possible temporal expression. This setting, as previously explained, defines whether the
algorithm gathers dates in specific formats or in any possible format detected. Taking into
account the Figures 3.1 and 3.2, dates that follow a YYYY (e.g., “71986") or similar formats
(e.g., “junho de 1985” or “13 de dezembro de 2016”) are detected as well as other dates
that don’t follow such kinds of patterns (e.g., “92 anos” or "este sabado”).

The assumption for the logic of the algorithm [24] is that the relevance of a candidate
date (d;) may be determined with regards to the relevant terms (W]f") that it co-occurs
within a given context, which can be a window of n terms in a sentence, the sentence
itself, or even a corpus of documents in case we are talking about a collection of multiple
documents. Therefore, the more a given candidate date (d;) is correlated with the most
relevant keywords (W]?") of a document or documents (¢;), the more relevant the candidate
date is.

In order to model such temporal relevance, Generic Temporal Similarity Measure [71]
is relied on, which makes use of co-occurrences of keywords and temporal expressions as

a means to identify relevant dates within a text. GTE is formalized in Equation 3.1, whose
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values range from O (irrelevant) to 1 (relevant). The InfoSimba similarity measure [72] is

represented by IS.

GTE(ti,dj) = mediun(IS(Wl,j,d]-)),wllj € W]* (31)

The algorithm of Time-Matters is used in multiple components of Text2Storyline, namely
in the "Annotated Text’ (see Subsection 3.3.1), the "Storyline” (see Subsection 3.3.3), the
"Temporal Clustering’ (see Subsection 3.3.4), the "Word Cloud’ (see Subsection 3.3.5) and

the "'Results’ (see Subsection 3.3.6) components.

3.2.2 YAKE!

The process of obtaining relevant keywords or phrases from the target document or docu-
ments is performed along with the Time-Matters algorithm by using YAKE!. In the context
of the Time-Matters algorithm, YAKE! is set to consider the extraction of 1-gram, which
means that the algorithm will consider single words in a text. On the other hand, when
extracting keywords for the "Word Cloud” component (see Subsection 3.3.5), an n-gram
value of 3 is considered instead, meaning that YAKE! will consider groupings of up to 3
words. Figure 3.3 below shows the annotated keywords when running YAKE! on top of
our running example 1 with a 1-gram setting. It is worth noting that only the keywords
identified in the same sentence as each temporal expression are considered for its co-
occurrence calculation (e.g., “13 de dezembro de 2016” takes into account the keywords

7o i

“antigo”, "Presidente”, “Reptuiblica”, "Hospital”, “Cruz” and ”Vermelha”).

este MarioffSoaresi{e}antigo da tinha 92 anos e estava
internado no [JlaeneY da desde 13 de dezembro de 2016. Além de AEstadol
entre 1986 e 1996, foi por duas vezes e deputado do

EMESY . Fundador do Partido Socialista, em 1973, [VEI&te € considerado um dos “pais” da
portuguesa, designacao que o proprio sempre rejeitou, dizendo apenas ser “pai de dois
filhos, mas |4 ] da nao sou. Contribui de alguma maneira para que a
triunfasse”. Enquanto , foi um dos principais responséveis pela de Portugal a

entio Comunidade Econémica Europeia (CEE), cujo tratado de foi assinado em junho de 1985.
Ao longo dos 92 anos de vida, YETe foi também advogado, [le defendido dezenas de
presos politicos no periodo da ditadura. acabaria por ser um preso politico na .0

de concorreu ainda ao cargo de da [T, em 2006, TRl ficado em

terceiro lugar; Cavaco Silva foi, na EJlig , eleito de FIELLs . (Noticia atualizada as 16h09)

Detected language : portuguese

FIGURE 3.3: Keywords obtained with YAKE!
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When it comes to Keyword Extraction, multiple techniques exist, all of which are ca-
pable of performing such as task. YAKE! is considered a statistical approach [38] and, as
such, it aims to find the score of the terms present in the document using different types
of statistics calculated over a single document. Then, those terms are ordered based on
their scores and displayed as important keywords.

YAKE! extracts features by calculating five unique features: TCase (Casing), TPos
(Term Position), TFNorm (Term Frequency Normalization), TRel (Term Related To Con-
text) and TSent (Term Different Sentence) [37]. The first one (TCase) considers that an
uppercase term, except one that starts sentences, is more valuable than a lowercase term.
Acronyms are also considered. The second feature (TPos) follows the intuition that words
in the beginning of the document should be more important than the ones placed in the
middle or in the end. YAKE! distinguishes itself in how the position of a word is obtained.
Rather than directly using the word’s position in the text, it instead uses the position of
the sentence in which the word occurs. The third feature (TFNorm) refers to the frequency
of a word in the text. The fourth feature (TRel) is used to quantify the significance of a
word based on its context. This means that the higher the number of different terms co-
occurring with a word, the lesser is the significance of that word. The fifth and last feature
(TSent) considers that a word that appears in many different terms has a greater chance
of being important.

All of these features previously described are combined to calculate the score of a

given word ¢, formalized in Equation 3.2.

TRel X TPos

- TENorm TSenr
TCase + TRel + TRel

S(t) (3.2)

Lastly, to take into consideration the n-gram value, the final score S(kw) of a candidate

keyword kw is given by Equation 3.3.

_ H ckw S(t)
S(K) = KF (k) x (1 + Locrw 50)) 63

The YAKE! extraction tool is used in multiple components of Text2Storyline, namely

in the "Annotated Text’ (see Subsection 3.3.1), the "Storyline” (see Subsection 3.3.3), the
"Temporal Clustering’ (see Subsection 3.3.4) and the "Word Cloud’ (see Subsection 3.3.5)

components.
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3.2.3 Wikifier

Entity Recognition aims to locate and classify entities (persons, organizations, countries,
etc) in a text. Such entities can then be linked to knowledge-based sources, such as
Wikipedia, a process known as Wikification. In this project, we apply Named Entity
Recognition and Entity Linking to allow users expanding his/her knowledge regarding a
given entity. Among a few already available solutions, upon consideration of their respec-
tive pros and cons, Wikifier'® [50] became our NER and Entity Linking choice. Upon some
tweaking to remove irrelevant annotations, the final array of results is usually quite ap-
propriate, vast, quick and informative to the user. Consequently, Wikipedia is the source
to where the users are redirected to, whenever they would be interested in knowing more
about any entity.

This entire process’s main idea consists of recognizing Wikipedia concepts by per-
forming a disambiguation step when a word or phrase might refer to more than one
concept [50]. Firstly, an annotation step occurs, by identifying concept titles in the text
and gathering related concepts to those titles (e.g., the phrase “skeletal muscle” in the
text is bound to both [Skeletal], [Muscle] and [Skeletal Muscle]) to be scored. The scoring
formula for a candidate concept ¢, which is presented in Equation 3.4, considers the fol-
lowing criteria: the length, in words, of the longest title of the concept anywhere in the
target document (T;); how deeply the concept is integrated into the target document (I.);
the average degree of similarity between the official title and surface form of the concept

(He)-

S(c) = T.I.H. (3.4)

At each text location, the concepts are ranked according to their score as only the
highest ranked concept is kept. The top three concepts can be kept as well if their title is
longer than the top concept, which ensures that words in the document are never labeled
by more than three Wikipedia articles. Regardless, multiple final annotations are a rare
occurrence. Wikifier excels at its task by tracing the author’s train of thought phrase by

phrase through the text it analyzes.

Bhttps://wikifier.org/


https://wikifier.org/
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3.24 MediaWiki

Even though Wikifier proved to be quite an indisposable tool, it still lacked an aesthetic,
more detailed and illustrative approach. The solution became not only convenient but
ideal. Using the already identified entities and respective links to the corresponding
Wikipedia page, web extraction tools could be used to automatically obtain the image and
the text from each of those pages. Wikipedia’s very own specialized API, MediaWiki',
allows the user to access any Wikipedia page and extract its content, which includes all
text and images. This tool was particularly useful in extracting the first few words of a
Wikipedia page corresponding to an entity previously detected and identified in a text.
The method to extract the main picture was also considered as a backup in case the main
method, using the Arquivo Image Search API couldn’t return any image. Since the focus
of this project is also to showcase Arquivo.pt’s archive which includes all news articles
and respective images, if there was an available image then it is granted priority to that
extraction process, regardless of the quality of the image.

The combination of these tools, Wikifier, MediaWiki and Arquivo Image Search, is dis-
played in Figure 3.4. The entity "Mdrio Soares”, among others, is identified and classified
as "human” by Wikifier. This tool also provides a link to the corresponding Wikipedia
page that the user can access by clicking the respective card. MediaWiki and Arquivo

Image Search handle the description and image, respectively.

= f‘“’ ‘WIKIPEDIA Q_  Criar uma conta

= A enciclopédia livre

[ocultar]

i= Mario Soares 5 s2linguas v

Artigo  Discusséo Ler Editar Ver histérico

Origem: Wikipédia, a enciclopédia livre

Esta pagina cita fontes, mas que néo cobrem todo o contelido. Ajude a inserir

Mario Soares

referéncias. Conte(ido néo verificavel pode ser removido.—Encontre fontes: Google (noticias,

B human livros e académico) (Junho de 2022)
~ \ ’
- Mario Alberto Nobre Lopes Soares GColTE » GCC » GColL (Lisboa, 7 de dezembro .
Mério Alberto Nobre Lopes Soares ’ de 1924 - Lisboa, 7 de janeiro de 2017) foi um advogado e politico portuguds que pnciSoares
GCOITE + GCC - GColL (Lisboa, 7 I 9 P portug GCOoITE * GCC * GColL
de dezembro de 1924 - Lisboa, 7 ocupou os cargos de Primeiro-Ministro de Portugal de 1976 a 1978 e de 1983 a
17.° Presidente da Republica Portu
dejaneiro de 2017) foi um 1985 e de Presidente da Repiblica Portuguesa de 1986 até 1996 s ooy
advogado e politico portugués, Periodo 9 de margo de 1986

Politico de profissao e vocagéo, co-fundador do Partido Socialista, a 19 de abril de a9 de margo de 1996
1973, Mério Soares iniciou na juventude o seu percurso politico, integrando grupos | Antecessor(a) Antdnio Ramalho Eanes
de oposigdo ao Estado Novo, primeiro como militante de base do Partido Comunista | Sucessor(a)  Jorge Sampaio
Portugués e membro de outras estruturas ligadas ao PCP, o MUNAF e o MUD, 112.° Primeiro-ministro de Portugal
tendo sido cofundador do MUD Juvenil — e depois na oposigéo néo comunista — Periodo 9 de junho de 1983

N . X . a6 de novembro de 1985
Resisténcia Republicana e Socialista, que funda com dissidentes do PCP e através

Antecessor(a) Francisco Pinto Balsemao
do qual entrara para o Diretério Democrato-Social. Pela sua atividade oposicionista
Sucessor(a) ~ Anibal Cavaco Silva
foi detido 12 vezes pela PIDE — cumprindo cerca de trés anos de cadeia (Aljube,
105.° Primeiro-ministro de Portugal

. N Periodo 23 de julho de 1976
Permaneceu nessa ilha até o aoverno de Marcello Caetano lhe permitir o rearesso a 2 28 de annstn da 1078 v

Caxias e Penitenciaria) — e, posteriormente, deportado para Sao Tomé.!!]

FIGURE 3.4: Entity behaviour

https://wuw.mediawiki.org/wiki/API:Main_page
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3.3 Features

This section addresses the many features that Text2Storyline contains and analyzes its be-
haviour through the tools used for each. Taking into account the information established
in the previous chapter on each tool and method, it is as important to understand how
they are used and what can be done when multiple techniques are combined to shape a
component into something user-friendly, but also useful. As Figure 3.5 illustrates, users
are given the choice to interact with the system by either providing a text or URL (light-
blue box on the left side) or a search term (light-purple on the right side). The first option
allows Time-Matters to focus on a single document and, consequently, it can provide the
user with its contents annotated through the “Annotated Text’ feature (first light-green
box on the left). On the other hand, using a query as input, will instead show the "Search
Results” feature (first light-green box on the right) due to the fact that multiple articles
are fetched. Even though Time-Matters iterates over all of them, there is no suitable or
appealing way of displaying the annotated content for every document. However, this
component allows the user to analyze the annotated text for each article individually. The
remaining four components remain the same regardless of the type of input supplied.
The following subsections address a component each: "Annotated Text” (Subsection
3.3.1); "Entities” (Subsection 3.3.2); ‘Storyline” (Subsection 3.3.3); "Temporal Clustering’
(Subsection 3.3.4); "Word Cloud’ (Subsection 3.3.5); ‘Search Results’ (Subsection 3.3.6).
Each of these features offer a distinct look into the content of the text supplied or texts
obtained from a given query. It is important to mention that this chapter follows an overall
discussion on each component rather than a divisive approach into the components that
are made available to the user when a text or URL is provided versus when a query is
supplied. The chosen structured method works best as most features addressed in this
chapter are similar, regardless of the user’s input choice. The only deviation is the ‘Search
Results” component that is only available when a search term is provided. This specific

outlier will be addressed in the Subsection 3.3.6.

3.3.1 Annotated Text

The "Annotated Text’ feature uses the text extracted from a user-provided link or text
and applies Temporal Expression Recognition, Keyword Extraction and Entity Recogni-

tion to identify temporal expressions, keywords and entities, respectively. They are then
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FIGURE 3.5: Text2Storyline diagram

all marked in the text in distinctive ways: temporal expressions identified and scored by
Time-Matters are marked in a range of colors according to their score, going from red to
green; keywords obtained by YAKE! are presented in bold; entities determined by Wiki-
fier, and their linkage to Wikipedia are marked in dark blue, the characteristic accent color
of the Text2Storyline platform. These features can be shown all at once or toggled to show
only the ones the user desires. Hovering over any keyword will reveal its score given by
YAKE!. The same can be done with temporal expressions which show the score assigned
to them by Time-Matters. This behaviour is exemplified in Figure 3.6.

It is worth noting that the "Annotated Text” component is not available if a search
query is provided, as multiple news articles and texts will be returned in this case, instead
of just one. However, as it will be further analyzed in the subsection that corresponds to

the "Search Results’ component (see Subsection 3.3.6), an option will be available to create
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Texto Anotado Entidades Storyline Agrupamento Temporal Nuvern de Palavras

URL: https://arquivo.pt/ 0170107192028/https://www.

Morreu R O antigo Presidente da Republica tinha e estava internado no Hospital da Cruz Vermelha desde R Rt R LS. Além de Chefe de Estado entre
e ea), VRS foi primeiro-ministro por duas vezes e deputado do Fundador do Partido Socialista, em REIe] NEMEPRSENES & considerado um dos “pais” da
democracia portuguesa, designagdo que o proprio sempre rejeitou, dizendo apenas ser “pai de dois filhos, mas |& pai da democracia ndo sou. Contribui de alguma maneira para que a democracia
triunfasse”. Enquanto primeiro-ministro, foi um dos principais responsaveis pela adesfo de Portugal & entéo (CEE), cujo tratado de adeso foi assinado em TR
Ao longo dos de vida, foi também advogado, tendo defendido dezenas de presos politicos no periodo da ditadura. Soares acabaria por ser um preso politico na altura. O
antigo chefe de Estado concorreu ainda ao cargo de Presidente da Republica, em m tendo ficado em terceiro lugar; Cavaco Silva foi, na altura, eleito Chefe de Estado. (Noticia atualizada as 16h09)

‘morreu-mario-soares,

Escala Likert de 5cores para a das
Detegdo de Entidades: (Clique para abrir a respetiva pagina)
@ Entidades
@ Palavraschave
@ Dates menos relevantes

[0- 0.35]10.35 - 0.5] 0.5 - 0.7] J0:7=0:9] 10.9- 1.0]

& COPIAR PARA CLIPBOARD

FIGURE 3.6: Annotated Text feature

anarrative for each of the obtained texts that were deemed relevant to the query provided.
That process will show the respective annotated text, among the other components that

will be addressed in the following subsections.

3.3.2 Entities

The "Entities” component gathers any person, location or concept identified from a text or
texts and displays them in a card format, that redirects to the corresponding Wikipedia
page. Each entity has a primary class, which is identified through the Wikifier web ser-
vice. A brief description of said entity is also provided by making use of MediaWiki’s API,
which extracts the text from the target Wikipedia page, displaying the first 50 words. The
illustration present for each entity is obtained in a similar fashion. Figure 3.7 illustrates

the tab that contains the entities found for the running example 1.

Texto Anotado Entidades Storyline Agrupamento Temporal Nuvem de Palavras

+C

+C

Mério Soares Organizagdo das Presidente da Portugal Movimento Chefe de Estado
Nagdes Unidas Republica Internacional da Cruz
B human B sovereign state Vermelha e do =]
B intergovermental organization B Crescente Vermelho

B intemational non-govemmental

Mario Alberto Nobre Lopes Soares
GCOITE * GCC + GColL (Lisboa, 7
de dezembro de 1924 - Lisboa, 7
de janeiro de 2017) foi um
advogado e politico portugués.

-

DERGRAMA DE ESTADOS

Qrganizagdo das Nagdes Unidas
(ONU), ou simplesmente Nagdes

Unidas, é uma organizagio
intergovernamental criada para
promover a cooperagao
internacional. Uma substituico a
Liga das Nacbes, a organizacdo

foi estabelecida em.

0 Presidente da Repiblica é a
autoridade méxima do Executivo
de um Estado soberano cujo
estatuto & uma repdblica. Tal
como os chefes de estado das
monarquias, o presidente da...

Portugal, oficialmente Republica
Portuguesa, éum pais soberano
unitirio localizado no sudoeste da
Europa, cujo territdrio se situa na
zona ocidental da Peninsula
Ibérica & em arquipélagos no
Atlantico Norte....

organization

Movimento Internacional da Cruz
Vermelha e do Crescente
Vermelho & um movimento
internacional humanitérie, neutre e
imparcial, ndo vinculado a
qualquer Estado, presente em
aproximadamente 97 milhdes de

voluntérios mundialmente.

S

FIGURE 3.7: Entities feature

Um chefe de Estado ¢ a pessoa
pblica que oficialmente
representa a unidade nacional e a
legitimidade de um Estado
soberano. Numa monarquia, o
monarca & geralmente entendido

como sendo
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3.3.3 Storyline

The "Storyline” component displays events extracted from the main text or query source,
by making use of text summarization, as expressions or sentences surrounded by relevant
temporal expressions are pulled from the main text or texts. It offers a interactive and
visual horizontal approach with the resource of images. Consider Figure 3.8, which shows

the storyline generated for the running example 1.

Texto Anotado Entidades Storyline Agrupamento Temporal Nuvem de Palavras

@ Datas menos relevantes

1986

Mério Soares

1970 1980 1990 2000 2010 2020 2030 2040

FIGURE 3.8: Storyline feature

The "Storyline” component, being the main attraction, also makes use of web and key-
word extraction tools. For each event sourced from applying text summarization, YAKE!
is applied to obtain the most relevant expression or word, which is then used as that
event’s title. Images are obtained through the Arquivo.pt Image Search API, by provid-
ing the title previously acquired through the keyword extraction tool, and using the most
relevant image that the system returns. For storylines that are generated from a query,
every description contains a mark ('[+]’) that allows the user to be redirected to the article
that event was extracted from. This particular distinction can be confirmed with Figure
3.9 as it shows one event from the storyline obtained for the following query: “Mario

Soares”.

1984

Mario Soares

1984,

[+

FIGURE 3.9: Single event of the Storyline for a query
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3.3.4 Temporal Clustering

The "Temporal Clustering” component is rather similar to the ‘Storyline” one in terms of
the content that is presented. It shows the same number of events in a more compact
and easy-to-read manner, as well as the option to include the least relevant dates. This
feature is a vertical presentation of events, for a quicker overall assessment of the narrative
created. The main divergence lies in the usage of illustrative elements. To keep this feature
simple yet practical, no images are associated with each event. The date is displayed in a
prominent manner, as is the score which is shown in green if the temporal expression in a
given event is considered relevant, which happens if the score displayed is higher or equal
to 0.35. Otherwise, the score is shown in red. The phrase where the temporal expression
was extracted from is displayed right below. The date is marked in bold. Similarly to the
"Storyline” component, each event’s description is obtained by using the same extractive
method of text summarization. Figure 3.10 shows this component’s behaviour for the

narrative created using the running example 1.

Texto Anotado Entidades Storyline Agrupamento Temporal Nuvem de Palavras

@ Dates menos relevantes

SCORE: 0.987

Fundador do Partido Socialista, em 1973, Mério Soares & considerado um dos “pais” da democracia portuguesa, designagao que o proprio sempre rejeitou, dizendo apenas ser “pai de dois filhos,
mas 4 pai da democracia no sou

SCORE: 1

1985-06

Enquanto primeiro-ministro, foi um dos principais responsaveis pela adeso de Portugal & entéo Comunidade Econdmica Europeia (CEE), cujo tratado de ades@o foi assinado em junho de 1985

1986 SCORE: 0.764

Além de Chefe de Estado entre 1986 € 1996, Mério Soares foi primeiro-ministro por duas vezes e deputado do Parlamento Europeu

FIGURE 3.10: Temporal Clustering feature

3.3.5 Word Cloud

A word cloud or tag cloud is a visual representation of relevant words in a text or extract.
It is commonly used to provide the reader with a quick idea of what a document or con-
cept is about, by displaying words or expressions in different sizes that are representative
of their importance.

This was achieved by using a sub-tool from YAKE!. By extracting the most relevant

keywords in a text or set of texts, YAKE! is also capable of creating a word cloud based on
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those results. Consider the Figure 3.11 that exemplifies this tool for the running example

1.

Texto Anotado Entidades Storyline Agrupamento Temporal Nuvem de Palavras

tendo :h f adesao
ﬂ‘]ﬁ e
M a lEuropeu I O Cruz Socialista

democtFaciac ST a o

Europeia
Cavaca Partido pa 1
Portugal
R omu lade
Presidente
Econdémica
preso politico primeiro-ministro

FIGURE 3.11: Word cloud feature

By analyzing Figure 3.11, it can be observed that the words that were considered the
most relevant are “Soares”, "Madrio” and "Morreu”, which depict an accurate summary

of the text from the running example 1.

3.3.6 Search Results

The "Search Results” component is only available when a query is provided, as this fea-
ture’s purpose is to present the user with all the articles considered relevant to the search
term provided.
Consider the following search query (2) as a running example to demonstrate Text2Storyline’s

behaviour when handling multiple documents:

(2) ”Sindrome Respiratéria do Médio Oriente”

This query translates to Middle East Respiratory Syndrome or MERS, a viral respira-
tory illness caused by Coronavirus (MERS-CoV). Figure 3.12 shows the appearance of the

"Search Results’ feature for the running example (2).
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Storyline Entidades Resultados Nuvem de Palavras

Ordenagéo de Resultados:
Por Scores W Por Datas

Ciéncia (]
tém anticorpos de virus que poderd ser o novo coronavirus que causa a Sindrome Respiratéria do Médio Oriente. Nova vacina contra a maléria protege humanos em ensaio clinico inicial Por

Nicolau Ferreira ... para o contelido Publico Fugas Life&Style P3 ipsilon Cinecartaz Guia do Lazer Inimigo Ptblico 10.08.2013 ...
10 Agosto 2013 Score: [0.924]

Novo virus. Confirmados 62 casos na China o

novo coronavirus pertencer a familia dos virus por detras das pandemias Sindrome Respiratoria Aguda Grave (SARS) e Sindrome Respiratério do Médio Oriente (MERS). S6 o SARS causou,
entre 2002 e 2003 ... as autoridades relatado uma miocardite grave [inflamag&o do musculo cardiaco], fungéo renal anormal ..
2002 - 2002 - 2002 - 2003 - 2003 ... Score: [0.838]

Covid-19: vacina de Oxford vai chegar primeiro aos EUA e Europa o

portugués se traduz para Sindrome Respiratéria Aguda Grave), que foi identificada pela primeira vez em 2003, assim como a MERS (Sindrome Respiratéria do Médio Oriente), que surgiu em
2012. Hugo Sigman ... primeiro aos EUA e Europa Aprovagado de algumas vacinas esta prevista para os Ultimos dois meses do ..
2002 - 2003 - 2003 - 2012+ 2012 ... Score: [0.837]

FIGURE 3.12: Search Results feature

The user can then consult any of said articles or generate a narrative for each of them
individually. Doing the latter will open a new window and show a display of five new
components based on the contents of the article in question as if the link of the chosen
article had been provided initially. Those five components are: "Annotated Text’, "En-
tities’, “Storyline’, “Temporal Clustering” and "Word Cloud’, the components that would

exist whenever a text or a URL is provided.

3.4 Summary

In this chapter, information was provided on diverse technologies that were utilized such
as the Angular framework, Docker and Flask or programming languages like Python and
TypeScript. Additional tools and respective algorithms that were considered vital and,
therefore, foundational to this project’s development were addressed, introduced or fur-
ther discussed, providing meaningful examples. Furthermore, the various components
that constitute this work were shown and their behaviours were explained, all of which

were accompanied by illustrative examples.



Chapter 4

Text2Storyline Showcase

The main aspects that Text2Storyline has to offer, as well as the tools and algorithms it
makes use of have been addressed and shown in the previous chapters. From this stage
onward, it is important to take a guided look at the platform’s home page (see Section
4.1), for the many distinct, although optional, starting points the user can make use of to
create narratives as mere suggestions of potential topics of interest.

Subsequently, detailed discussions of multiple experiments are made in order to show-
case Text2Storyline’s behaviour for different types of inputs or sources, such as URLs,

queries and free text (see Section 4.2).

4.1 Home Page

The home page of Text2Storyline is the first point of contact between the user and all of
the platforms’ features. Thus, an appealing yet clear design is key. The primary color is
a dark blue tone ] As Figure 4.1 illustrates, the first part of this scrollable home page
contains the project’s logo and a search bar at the top that can be used to input queries or
links.

Right below, at the center, there is an image caroussel with pre-defined queries that
can be clicked to create narratives accordingly. “Anténio Costa”, the first picture, will
create a narrative for the Prime Minister of Portugal (as of the date of writing this thesis)
based on the news articles that were archived in the past by the Arquivo.pt infrastructure.
By its sides, are two tables that display recent suggestions of queries in an attempt to

link the present interest to the past [2]. These are filled with the hourly trending search

43
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narrArquivo

Narrat

Termos mais pesquisados a 20/07/2022 Termos mais pesquisados a 20/07/2022

nnnnn

Veron

Filipe Ret

Oriol Busquets

Maria de Lourdes Modesto

Manchester United Crystal Palace

FIGURE 4.1: Home page

queries from Google, using the Google Trends! data. The main engine for this process
relies on pytrends?, a Python package responsible for obtaining the necessary data, which
was implemented during the development of the API capable of providing such data for
the tables in question from Google Trends. Other methods include fetching data for: a
country’s most searched queries during the previous year; interest on a specific query by
region which would return a list of the countries who searched that term the most; related
queries of a specific query, which led users to search other terms related in some way to
the original one.

By scrolling down through the home page, a set of manually selected narratives from
relevant news articles are on display, as Figure 4.2 illustrates, and they can all be used to
create the corresponding narratives.

Furthermore, the users are invited to input their own text through the "Texto Livre’
or ‘Free Text” option that can be found on the top banner of the home page. Figure 4.3
exemplifies this behaviour. Note that the text area contains four different examples dis-
tinguishable by the language they are written in: Portuguese, English and French. Two
of them are in Portuguese. The user is, however, free to write their own text as long as
it doesn’t surpass 5000 characters. The resulting narrative will be accompanied by all the
features that were previously addressed, similarly to when a URL is provided. This spe-

cific type of input also makes use of a language detection tool web service, developed

Ihttps://trends.google.com/trends
Zhttps://github.com/GeneralMills/pytrends


https://trends.google.com/trends
https://github.com/GeneralMills/pytrends
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narrArquivo xtoLivie  Sobre

Mario Soares

& Dinheiro Vivo * 07012017

Morreu este sabado Mério Soares,
0 antigo Presidente da Republica
tinha 92 anos e estava internado no
Hospital da Cruz Vermelha desde
13 de dezembro de 2016,

Ricardo Salgado

B Brpresso * 01-042017 i@

Responséveis  técnicos  pela
supervisio do BdP defenderam em
dezembro de 2013 que Ricardo
Salgado perdesse a idoneidade,
mas o goverador Carlos Costa néo

concordou.

As nossas narrativas:

Caso BPN

B wikipedia * 01-04-2017 i

0 caso BPN refere-se a um conjunto
de casos interrelacionados que
exibem indicios de varios tipos de
crime, como corrupgdo, lavagem de
dinheiro e tréfico de influéncias, e
que levaram & nacionalizagdo do
BPN

J

Lula da Silva

& Jomal Piblico + 30-03-2011 i

0 Presidente da Republica, Cavaco

siva, confessou hoje ‘uma
admiragéo imensa” por Lula da
Silva, Também José Sicrates
elogiou o trabalho de Lula na
ascensdo do Brasil no cendrio

mundial.

Jair Bolsonaro

& sapo + 0812201

A Presidéncia da  Republica
confirmou hoje que o chefe de
Estado, Marcelo Rebelo de Sousa,
estara presente na posse de Jair
Bolsonaro como  Presidente  do
Brasil, no dia 01 de janeiro, em
Brasilia

Papa Bento XVI

& Tvi24 - 24012011

0 Papa Bento XVI apelou este
sébado a uma «coabitacéo justa e
pacifica» entre israelitas e
palestinianos  na tradicional
mensagem de Natal proferida da
varanda da basilica de Séo Pedro,
no Vaticano.

Papa Francisco

& (0L + 2003201

A 14 de margo, o presidente da
Conferéncia Episcopal Portuguesa
(CEP) e npatriarca de Lisboa
informou que tinha  convidado

Francisco a visitar Portugal.

Conflito de Gaza

& Sapo * 27-052015

A Amnistia Internacional acusou
hoje o movimento ~palestiniano
Hamas de praticar "uma campanha
brutal de raptos, tortra e
homicidios”  contra  alegados
colaboradores  de Israel e
simpatizantes do partido
palestiniano ~ Fatah, durante a
ofensiva israelita de 2014 em Gaza.

Bin Laden

& sébado * 06052011

A Al-Qaeda confirmou hoje a morte
de Osama Bin Laden, numa
mensagem onde ameaga  retaliar

em breve contra os Estados Unidos.

Troika em Lisboa

B Sapo Noticias * 1509201

0s técnicos do Fundo Monetdrio
Internacional, ~ Banco  Central
Europeu e Comissdo Europeia
chegam hoje a Lisboa, onde
permanecem durante cinco  dias,
para debater a descida na Taxa
Social Unica e o Orgamento do
Estado para 2012.

oD

Jeroen

&5 Jomal Negécios * 14102013

Presidente do Eurogrupo
(organismo que redne os ministros
das Financas da Zona Euro), Jeroen
Dijsselbloem, sublinha que a Europa
vai discutir o fim do programa de
resgate portugués nos primeiros
trés meses do 2014.

Imigrantes

B Lusa + 13112019

Os imigrantes ilegais a residir na
Europa em 2017 eram pelo menos
3,9 milhdes, o que corresponde a
menos de 1% da populago, e
metade deles vivia na Alemanha e
no Reino Unido, segundo um estudo
publicado hoje.

,O\d

g

Acordo Ortogréfico

& Sopo + 09052015

Na quarta-feira cumprem-se os seis
anos do periodo de transigdo para a
aplicagéo do Acordo Ortografico da
Lingua Portuguesa, tendo em conta
a data de 13 de maio de 2009, que
marca a entrada em vigor em
Portugal

Mercrio

B Tvi24 + 09052016

Mercirio vai passar hoje diante do
Sol, um fenémeno raro que s6 volta
a acontecer em 2019, e que, esta
tarde, podera ser observado em
Portugal.

Eclipse do Sol

B8 Visio * 0111201

No préximo domingo, dia 3
Novembro de 2013, ocorre um
Eclipse Sol, que em Portugal serd
apenas parcial. Em oito anos, este &
o primeiro eclipse solar visivel em
Portugal, a proxima oportunidade
de ver um eclipse em Portugal serd
apenas em 2015,

|
J J J J

FIGURE 4.2: Second part of the home page
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from the langdetect® Python package, which is capable of identifying up to 183 differ-
ent languages and return its specific two-letter ISO 639* code. Regardless of all these
possibilities, note that Text2Storyline can only accept 7 distinct languages, namely Por-
tuguese, English, Spanish, German, French, Italian and Dutch. This is directly related to
py-heideltime’s default installation, although support for more languages can be added
as we see fit. This language identification is also crucial to ensure the Wikipedia pages
linked to detected entities are correct, as well as the extracted text from each one.

The other option present in the banner allows access to an "About” section, which dis-
closes information on the team that contributed to this project as well as special thanks
to vital organizations and a walk-through video, highlighting everything that can be
achieved with Text2Storyline.

A Narrativa ~ Sobre ~

narrArquivo

Narrativas a partir da web

Criar narrativa a partir de texto livre

FIGURE 4.3: Free Text section of Text2Storyline

4.2 Interface Exploration

This section intends to show Text2Storyline’s behaviour, emphasizing its strong points
while acknowledging its weaknesses and errors. In order to form a comprehensive report
on this project’s effectiveness of its multiple available features, multiple inputs are con-
sidered, namely using a URL (see Subsection 4.2.1), a query (see Subsection 4.2.2) and a

free text extract (see Subsection 4.2.3).

Shttps://pypi.org/project/langdetect/
4Astandardizednomen::.latureusedtoclassifylanguages


https://pypi.org/project/langdetect/
A standardized nomenclature used to classify languages
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4.21 Creating Narratives from a URL

This subsection addresses experiments performed by using links (URLs) to generate the
corresponding narratives and analyze the outcome accordingly. In order to correctly ex-
plore this project’s behaviour, two distinct examples are used. The first one is a news
article® from Jornal Ptblico (a Portuguese daily newspaper) centered on the Queen of
the United Kingdom, Elizabeth II, as she recently (2022) celebrated the Platinum Jubilee,

which marks the 70th anniversary of her accession to the throne (see Figure 4.4).

= P P AZUL P2 iPSILON IMPAR FUGAS P3  CINECARTAZ CLUBEP  ACADEMIAP Newsletters o0

BEM-ESTAR ALIMENTAGAO RELAGOES MODA BELEZA CASA PESSOAS PARES

Mpqr
REINC JNIDC

Isabel Il ha 70 anos: uma cronologia da rainha britanica

@ Arainha Isabel IT é, por estes dias, o centro das ateng¢oes no Reino Unido, nos outros 14 paises em que detém a coroa,
como Australia, Canada e Nova Zelandia, e também no resto do mundo, fruto da curiosidade que a familia real britanica
desperta. Uma cronologia de vida da monarca que celebra o Jubileu de Platina.

Reuters e PUBLICO

@ 2 de Junho de 2022, 1:20

=
L}
-

FIGURE 4.4: News article page on Queen Elizabeth’s life

With this example we aim to gauge Text2Storyline’s potential at extracting the rele-
vant content and form accurate and concise events from a news source, ranging from ap-
propriate titles and descriptions to illustrations of said events. This particular article was
written by Puablico’s journalists in a chronological fashion, detailing pertinent occurrences
throughout Queen Elizabeth’s life or the Royal Family’s. Such format can be used to com-
pare directly to the events generated in the ‘Storyline” component. It also contains images
for some of its events, which is useful to evaluate this project’s effectiveness at acquiring
and displaying appropriate illustrations by comparing the ones extracted automatically
through a web service with images manually selected by the author.

The second example is the Wikipedia page of Dante Alighieri®, an Italian poet, writer
and philosopher better known for his “Divine Comedy”, a narrative poem (see Figure

45).

Shttps://www.publico.pt/2022/06/02/impar/noticia/isabel-ii-ha-70-anos-cronologia-
rainha-britanica-2008228
®https://en.wikipedia.org/wiki/Dante_Alighieri


https://www.publico.pt/2022/06/02/impar/noticia/isabel-ii-ha-70-anos-cronologia-rainha-britanica-2008228
https://www.publico.pt/2022/06/02/impar/noticia/isabel-ii-ha-70-anos-cronologia-rainha-britanica-2008228
https://en.wikipedia.org/wiki/Dante_Alighieri
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= %3 WIKIPEDIA
= & ‘}) A enciclopédia livre

Q_ Pesquisar na Wikipédia

focultar]

Dante Alighieri % 182linguas v
Contetdo [ Esconder ] Artigo  Discussao Ler Editar Ver historico
Inicio Origem: Wikipédia, a enciclopédia livre.
v Vida

Primeiros anos de vida e @ Esta pagina cita fontes, mas que néo cobrem todo o contetido. Ajude a inserir referéncias. Contetdo n&o

familia verificavel pode ser removido.—Encontre fontes: Google (noticias, livros e académico) (Dezembro de 2011)

Educagdo e poesia o Nota: Para outros significados de Dante, veja Dante (desambiguac&o).

Carreira politica em Florenga Dante Alighieri (Florenca, entre 21 de maio e 20 de junho de 1265 d.C. — Ravena, 13 ou 14 de Dante Alighieri

Exilio e morte setembro de 1321 d.C.)["! foi um escritor, poeta e politico florentino, nascido na atual Italia. E
Obras considerado o primeiro e maior poeta da lingua italiana, definido como il sommo poeta ("o sumo

_ poeta”). Disse o escritor e poeta francés Victor Hugo (1802-1885) que o pensamento humano atinge

Reabilitagio

em certos homens a sua completa intensidade, e cita Dante como um dos que "marcam os cem graus

Imagens de Dante de génio”. E tal é a sua grandeza que a literatura ocidental esta impregnada de sua poderosa

Ver também influéncia, sendo extraordinario o verdadeiro culto que Ihe dedica a consciéncia literaria ocidental
Referéncias Seu nome, segundo o testemunho do filho Jacopo Alighieri, era um hipocoristico de "Durante".’?l Nos
Bibliografia documentos, era seguido do patronimico "Alagherii" ou do gentilico "de Alagheriis", enquanto a

Ligagdes extemas variante "Alighieri” afirmou-se com o advento de Boccaccio.

Foi muito mais do que literato: numa época onde apenas os escritos em latim eram valorizados, redigiu
um poema, de viés épico e teolégico, La Divina Commedia ("A Divina Comédia"), o grande poema de
Dante, que é uma das obras-primas da literatura universal. A Commedia se tornou a base da lingua
italiana moderna e culmina a afirmagéo do modo medieval de entender o mundo.

Fcea nhra fai arininalmanta intifilara Camédia & maic tarda fri rahatizada ~am o adistive "Nivina® nar

FIGURE 4.5: Wikipedi page of Dante Alighieri

Just as the first, we aim to showcase how Text2Storyline identifies dates and relevant
pieces of information and converts them into events. However, as any Wikipedia page is
comprised of running text and this work only considers the sentence where any date is
in, some context may be lost when generating the storyline. This behaviour can affect not
only the description of events but the dates as well. Illustrations may also suffer from this

inconvenience.

4.2.1.1 Queen Elizabeth II

For the first example, as with all of the following test subjects, their various features will
be discussed. Given the input URL, the system applies the newspaper3k library” to extract
the corresponding text. Once the text is extracted, two APIs are applied: (1) Time-Matters,
for temporal scoring and keyword identification - through YAKE!, and (2) Wikifier, for
entity detection. In what follows, we start with the "Annotated Text’ component. In this
example, we will only consider a small part of the original article, as taking into account
the entire text would be impractical due to its extensive nature. Figure 4.6 illustrates this
feature. An obvious divergence from the original news article is the formatting of the text,
which is displayed as a simple running text marked with the annotations.

As can be observed, the annotated text provides an immense amount of information

"https://newspaper.readthedocs.io/en/latest/


https://newspaper.readthedocs.io/en/latest/
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Isabel é coroada na [ETEWCRIESIIfINElY e a cerimdnia € transmitida pela televiszo.
Decide manter o nome: Isabel, tal como a quinta e ultima [YfelgEiger] da [e=TWe SR [Tlelely (f). Passa,
assim, a assinar como Isabel II. A primeira viagem da [zElglgk] pelos territérios da
(oo aalaalels"WeETiig). No total, foram percorridos mais de 70 mil quildmetros. Durante uma visita a a
iSERIEl o REURE] introduz a caminhada, uma tactica de encontro com o povo para visitas reais. A
RENWEY marca o seu Jubileu de Prata (PIEENEE] como [YlelgElte=) com uma digressdo pelos palses da
(oe] gl g ey \=ENlig) € celebracdes faustosas na [SlEREIE ETalgE]. O Lglaleilefs} Carlos casa com Diana Spencer
numa aparatosa cerimonia, seguida por milhdes em todo o mundo.

FIGURE 4.6: Extract of the annotated text

attached to the text. The marks on temporal expressions allow the reader to easily an-
alyze the most important parts of the text associated with the most relevant dates, ac-
cording to the Time-Matters algorithm. In the figure, two dates ("2 de Junho de 1953”
and ”1981”) are marked with yellow color. By mouse hovering them, we can observe
a score of 0.555 for the first and 0.543 for the second. Two other dates (“1977” and 25
anos”) marked in bright red are still considered relevant (0.39 for both). The remaining
four dates (”1533”, 71603”, ”24 de Novembro de 1953” and “1970”) are deemed irrelevant
as their scores are lower than 0.35 (0.227 for the first two, 0.211 for the third and 0.327
for the last). Looking at the small excerpt, one can also observe, marked in bold, a list of
1-gram keywords, mostly focused on personalities of the Royal Family such as “Isabel”
(Elizabeth), “Carlos” (Charles) and “Diana”, or events, namely “Jubileu”, ”visita” (visits)
and “cerimoénia” (ceremony). The entities identified in blue color follow a similar pat-
tern as locations (”Abadia de Westminster” (Westminster Abbey), “"Nova Zelandia” (New
Zealand) or "Gra-Bretanha” (Great Britain)) or royal titles (“Rainha” (Queen), “Principe”
(Prince) or “"Monarca” (Monarch)).

It must be noted that out of the 81 total dates identified in the text, 50 are deemed
relevant. Keywords will also stand out for the remainder of the text, enabling the user to
grasp the main idea of the text quite quickly. Entities are marked as well, with a unique
color making them distinguishable from the remainder of the text. It is important to ac-
knowledge that not all entities identified are marked in the text, due to their names, at
times, not appearing in the text in the same manner as their Wikipedia page titles. Conse-
quently, only 26 out of the imposed limit of 50 entities are marked in the text.

When addressing the “Entities” component, all entities are correctly displayed in the
sense that no person, concept, location or organization feels like it should not be there,
although some images obtained from Arquivo.pt through their Image Search API may be
suboptimal. As Figure 4.7 suggests, these entities are incorrectly illustrated, even though

everything else such as their class and description are correct. It is important to note
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that this phenomenon is rather uncommon and the amount of entities with correct and

accurate illustrations far outweigh the entities with poor ones, which is evidenced with

Figure 4.8.

Gra-Bretanha

B island

Gra-Bretanha, a antiga Albion, &
uma das muitas llhas Britanicas
da Europa que abrange a maior
parte do Reino Unido. Nesta ilha

estdo trés das quatro nagdes
britanicas: Escocia, na...

Dinamarca

B state

Dinamarca (em dinamarqués:
Danmark, ['deenmad]),
oficialmente Reino da Dinamarca,
€ um pais nordico da Europa
setentrional e membro sénior do
Reino da Dinamarca. E o mais
meridional dos paises nordicos,...

J

Jorge VI do Reino Unido

E human

Alberto Frederico Artur Jorge
(Norfolk, 14 de dezembro de 1895
— Norfolk, 6 de fevereiro de 1952)

foi rei do Reino Unido e dos
Dominios com o titulo de Jorge...

v

Guilherme, Duque de
Cambridge

E human

Guilherme, Duque de Cambridge
(Guilherme Artur Filipe Luis, em
inglés William Arthur Philip Louis;
Londres, 21 de junho de 1982) é
um membro da familia real
briténica, filho mais velho...

FIGURE 4.7: Examples of poor illustrations for entities

Isabel Il do Reino Unido

B human

Isabel Il (em inglés: Elizabeth Ii,
nascida Elizabeth Alexandra Mary;
Londres, 21 de abril de 1926) é a
atual rainha do Reino Unido e de
mais catorze Estados

independentes chamados

Rainha

B noble itle

Rainha (antigo: Ray'a, Reynna) é o
feminino de rei - podera
corresponder directamente &
monarca, como a rainha soberana,
exemplo: Elizabeth If do Reino
Unido, ou, simplesmente, & esposa

Nova Zelandia

B commonwealth reaim

Nova Zelandia (em inglés: New
Zealand, pronunciado: [ nju
2i:(2)ndl; em maori: Aotearoa,
pronunciado: [a2 teardal) € um
pais insular, oficialmente
pertencente a Oceania, no
sudoeste do Oceano Pacifico,
formado por..

J /

Pandemia de COVID-19

A pandemia de COVID-19, também
conhecida como pandemia de
coronavirus, ¢ uma pandemia em
curso de doenga por coronavirus
2019 (COVID-19), uma doenga
respiratéria causada pelo
coronavirus da sindrome

Abadia de

] organization

B pandemic B anglican or episcopal

A Abadia de Westminster,

em arquitetura

respiratoria. Inglaterra, a oeste do.

AN

formalmente denominada Igreja
Colegiada de S&o Pedro em
Westminster, é uma grande igreja

predominantemente gética na
cidade de Westminster, Londres,

Comunidade das Nagdes (em
inglés: Commonwealth of Nations,
ou simplesmente the
Commonwealth, a Comunidade?),
originalmente criada como
Comunidade Britanica de Nagdes
(eminglés: British Commonwealth

of Nations), é uma.

J J

FIGURE 4.8: Examples of adequate illustrations for entities

The "Storyline’ feature may suffer from the same issue as well, as images are obtained
with the same method as Figure 4.9 exemplifies. The illustration of a radio host is in
no sense connected to the information of Queen Elizabeth’s children. In the context of

this component, it may be a more severe matter as having an event accompanied by the



4. TEXT2STORYLINE SHOWCASE 51

wrong illustration can confuse the user and diminish its appeal. Although not a certainty,

it happens more frequently than in the "Entities’ feature.

1950

Carlos

Tiveram quatro filhos: Carlos (nascido em 1948) Ana. (1950)

FIGURE 4.9: Example of storyline event with poorly displayed elements

It must be noted that responsibility is not completely assigned to the tool responsible
for fetching illustrations. On occasion, the title chosen by YAKE! for an event can also
be incomplete or incorrect. That same title is used to search for an adequate image. This
behaviour is clear in Figure 4.10, where the selected title does not reflect the important part
of the description of the event, thus misleading the image extraction tool. This should be
tackled in future work. Note, however, that the image provided is quite accurate to the
title in question.

1970

Introduz a caminhada

FIGURE 4.10: Example of storyline event with poorly displayed elements

On the other hand, plenty of events in the storyline do not show signs of these prob-
lems as Figure 4.11 proves. Still, further alternative titles could be considered instead. For
instance, in Figure 4.11a, a better title would be “Princesa Isabel casa-se” (Princess Eliza-
beth weds). However, such title would be slightly more ambiguous than the current one,
which could have a poor influence on the consequent illustration. Therefore, it is impor-
tant to establish a balance between title and image. In contrast, the second example given
by Figure 4.11b, has an accurate title and illustration and leaves little to no room for im-
provement. Other elements that compose an event of a storyline, namely the description
and the date cannot be discussed in the same manner as the previous two. The date, being
identified by Time-Matters and being used is always correct regardless of its format. The

description, being the location of the corresponding date cannot be changed as its part of
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the source document. However, it is important to note that, by default, seemingly irrele-
vant events with a Time-Matters score of less than 0.35 are hidden. In some cases, this is
an acceptable behaviour as the user can still choose to reveal those events. Nonetheless,
it must be acknowledged that such events may not always be correctly scored, as Figure
4.11c confirms. An event such as the birth of the current Queen of the United Kingdom
should be relevant, as opposed to having a score of 0.228. This is not entirely an issue of
Time-Matters, as the low score was justified by being an old date, only mentioned once

throughout the entire text.

20 DE NOVEMBRO DE 1947

Marinha Filipe Mountbatten

Score: 0.606

20 de Novembro de 1947 A prince
da Marinha Filipe Mountbz

dinamarquesa ¢ , em Londres.

(A) Storyline event with adequate elements

1977

Jubileu de Prata

1977 ¢
com
faustosas na Gra

yileu de Prata ( como P'T(-F"l&'l"(‘.’-l:'
25 da Commonwealth e

Bretanha.

(B) Storyline event with adequate elements

21 DE ABRILDE 1926

Isabel nasceu

Score: 0.228

21 de Abril de 1926 Isabel nasceu no numero 17 da Bruton St, em
Londres

(C) Storyline event with low score (0.228)

FIGURE 4.11: Examples of storyline events with proper elements (a/b) and an event
classified with a low score (c)

As for the "Temporal Clustering’ component, since it makes no use of illustrations it
does not suffer from these issues. However, just as it was observed when addressing
storylines, events with low scores are hidden by default, therefore contracting the same
problem. Not much else can be noted from this feature, as it shares a lot of traits with the
"Storyline” feature, which were already covered before. Figure 4.12 shows the behaviour
of this feature for a select range of four dates, as it would be impractical to display the 63

events that were formed with this example.
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= SCORE: 0.715

1991 Arainha visita os Estados Unidos e torna-se a primeira monarca a dirigir-se ao Congresso.

SCORE: 0.305

Foto REUTERS/Royal Mail 1992 O seu 40.° ano no trono, a que ela chama “annus horribilis” (ano horrivel), ¢ marcado por perturbagdes conjugais dos filhos e alguma oposigéo do publico.

SCORE: 0.513

19956-03

A rainha concorda em pagar imposto sobre o rendimento - Em Dezembro, Carlos e Diana anunciam a separagéo Foto O casal Isabel e Filipe em 2003 DR/Condessa de WESSEX Margo de 1995 A
rainha faz o primeiro discurso de um monarca briténico no Parlamento sul-africano desde 1947.

SCORE: 0.473

1996 Carlos e Diana divorciam-se em Agosto.

FIGURE 4.12: Temporal Clustering feature

Lastly, the "WordCloud” component simply achieves what it promises, a quick sum-
mary of the context of the source text by showing keywords where their size is directly
proportional to their importance, namely “Isabel” (Elizabeth) and “rainha” (queen), which
are displayed as the primary terms from this document, as Figure 4.13 shows. Note that
some words that appear are not entirely appropriate but they appear a lot throughout the
text. Such is the case of "Foto” (Photo), ”Arquivo” (Archive), "REUTERS” and "The Print
Collector”. All of these are constantly mentioned in captions of the illustrations used in
the news article, making them important keywords yet rather useless for the reader.

Jubileu fllhO detém a coroa

Parker les REUTER

—Qrtosrainha
prlnc1pe FOtO

arr Llllbet AqulVO

I fruto da cur1051dade Camllla Parker Bowles mo n a r C a

S abe It
Ardré REUTERS “wiifilipe

FIGURE 4.13: Word Cloud feature
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4.2.1.2 Dante Alighieri

In this second example, we aim to create a narrative from Dante’s Wikipedia page. Sim-
ilarly to the previous example, as excerpt from the main source document is considered
for a more readable exploration and respective illustration of the "Annotated Text’ feature,
available in Figure 4.14. Looking at the figure, one can observe that only four dates ex-
ist in this excerpt, which accurately represents the amount of dates throughout the entire
document. They are all considered irrelevant (0.259 for the first, 0.133 for the second and
third and 0.334 for the last one). Keywords are also scarce, marking mostly personali-
ties such as “Dante” and ”“Beatriz”. This is due to having an extensive source text, from
which keywords are extracted, while only a single excerpt is shown. Entities capture, for
this excerpt, concepts, namely “Pintura” (Painting), “Amor” (Love), "Escritor” (Writer),
“Politica” (Politics) and "“Filosofia” (Philosophy) but fail to mark “"Dante” and “Beatriz”,
even though they were identified as being in the text. This is due to those entities being
identified as "Dante Alighieri” and ”Beatriz Portinari”, respectively, which is not how
they appear in this excerpt.

T o o QR comeces seares Poina a 8. £ <. P s s oo
proprio Dante, a tenha fixado na meméria quando a viu pela primeira vez, com (teria Beatriz, nessa altura, [ EaY-

Ha guem diga, no entanto, que Dante a viu uma Unica vez, nunca tendo falado com ela. Ndo ha elementos biograficos que

comprovem o que quer que seja. E dificil interpretar no que consistiu essa paixdo, mas, é certo, foi de importancia fulcral para a
cultura italiana. E sob o signo desse IXaalell que Dante deixou a sua marca profunda no Dolce Stil Nuovo e em toda a [ReSSE lirica
italiana, abrindo caminho aos [aets e [2dqaieldes que se Lhe seguiram para desenvolverem o tema do f\aleld ENaglelde) que, ate
entdo, ndo tinha sido tao enfatizado. O [Xgaleld por Beatriz (tal como o que Petrarca demonstra por Laura, ainda que numa

perspectiva diferente) aparece como a justificativa da e da propria vida, quase se confundindo com as paixdes [Zellji{eets,
igualmente importantes para Dante. Quando Beatriz morreu, em @ Dante procurou refligio espiritual na |gllsSaiEl da

FIGURE 4.14: Extract of the annotated text

Given the extensive nature of this document compared to the article of the previous
example that featured a list of chronological (thus likely relevant) events, less dates are
included in this text. Differently to the previous test subject, the majority of dates identi-
fied have low scores as a considerable amount are deemed by Time-Matters algorithm as
irrelevant (36 dates out of a total of 65). This goes in line with the expected summarization
aspect of this feature, which aims to hide from the reader less relevant parts of the story
likely to happen in larger articles such as wikipedia ones. The behaviour of identified
keywords is consistently correct once again and the entities, although correctly identified
fail to be marked in their entirety once again, even if to a much lesser extent. Out of the

total limit of 50 entities, 45 are marked in the text.
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The ’"Entities” feature confirms that the illustration issues noted in the previous ex-
ample are more common. It is, however, to be expected that such issues become more
apparent for this text due to the fact that, despite being a somewhat well-known person-
ality, Portuguese sources would have very little information or pieces written on such
a figure that lived in Italy between the 13th and 14th centuries, which is evidenced by
Figure 4.15. Even though some entities are indeed mentioned in the source text, their im-
portance and contribution towards the user’s knowledge is questionable, as Figure 4.16
illustrates. These entities fall in a grey area, as some users may find it valuable to have

definitions of such concepts whereas others will find it trivial and therefore, unnecessary.

Beatriz Portinari Ravena Poeta Victor Hugo
B human B comune of Italy B profession B human
Beatriz Portinari, em italiano Ravena (em italiano: Ravenna) & Poeta (em portugués é valido Victor-Marie Hugo (Besancon, 26
Bealrice (Bice) Portinari, (1266 — uma comuna da provincia referir-se & mulher como poeta ou de fevereiro de 1802 — Paris, 22
8 de junho de 1290) foi, segundo homonima, na regido da Emilia- poetisa) € a pessoa que mediante de maio de 1885) foi um
alguns criticos literarios, a figura Romanha, na Itélia. Possui 144 a escrita ou mediante palavras romancista, poeta, dramaturgo,
histérica que inspirou o 457 habitantes. Estende-se por expressa emogdes, sentimentos ensaista, artista, estadista e
personagem Beatriz, de Dante. uma area de 652 km?, tendo uma ou sensagdes. Ou ainda, um.. ativista pelos direitos humanos
Beatriz era... densidade... francés...

FIGURE 4.15: Example of entities with poor illustrations

Proceeding to the "Storyline” component, illustrations are once more rather poor, which
is due to having a poor title (see Figure 4.17a), very little data on the specific topic (see
Figure 4.17b) or personality (see Figure 4.17c). Note that, despite the increase in the fre-
quency of illustrative errors in this example’s storyline, there are positive cases, as Figure
4.18 proves. The lack of effectiveness registered in this example can be associated once
more to images being pulled from an archive that primarily focuses on saving Portuguese
news articles since 1996 and images fetched come from that array of archived write-ups.
Therefore, it is believable that a considerably small amount of said sources, if not none at

all, contain media assets adequate to illustrate these events from the past, added to Dante
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Simbolo
E -

0 termo simbolo, com origem no
grego symbolon (cupBoiov),
designa um tipo de signo em que
o significante (realidade concreta)

representa algo abstrato (religides,

nagdes, quantidades de tempo ou
matéria,...

Comédia
cinematografica

E film genre

Uma comeédia cinematografica
uma classificagdo de filme com
humor ou que pretende provocar o
riso da audiéncia. Juntamente ao
drama, € um dos mais
importantes géneros de cinema.

QOuro

E chemical element

0 ouro (do latim aurum,
“brilhante") é um elemento
quimico (simbolo Au) de ndmero
atémico 79 (79 prétons e 79
eléctrons) que esta situado no
grupo 11 (anteriormente chamado
IB)...

Seu nerfume UP |

Amor

E advanced emotion

Amor (do latim amore) € uma
emocdo ou sentimento que leva
uma pessoa a desejar o bem a
outra pessoa ou a uma coisa. O
uso do vocabulo, contudo, lhe...

== Histéria...

AN AN AN /

FIGURE 4.16: Example of questionable entities

Alighieri not being an important figure in Portugal’s culture overall, in today’s society or
in the past.

Just as it was remarked for the news article on Queen Elizabeth and in all possible
inputs, “Temporal Clustering” will share most of the positive and negative aspects with
the exception being the illustrative features. This example has a considerable amount
of events rated with a score of 0. This is also verified in the storyline component. It
can be confirmed that, even though some are correctly graded and, therefore, completely
irrelevant, this is not the case for all of them as Figure 4.19 illustrates. The events with
the dates 1289, 1301 and 1318 do refer to moments in the life of Dante and are incorrectly
rated. For the date 1301, this score could be justified as it does not directly impact the
narrative centered on the italian poet. However, the event dated from 2002 is correctly
scored as it merely refers to the date of the publication of a bibliographic reference used
to write the content of the Wikipedia page.

Lastly, the "Word Cloud’ feature presents even more effective results than the one dis-
played in the previous example, as no words or phrases are incorrectly shown. This hap-
pens because, contrarily to a news article which often names sources whenever any third
party content (in particular media assets) are used, that behaviour is not mirrored in other
informative text pages such as Wikipedia. Even though references are included when ex-

tracting the source text, they do not have a meaningful impact, especially in this example
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1295

Cargo publico devia

(A) Storyline event with poorly selected title and illustration

1290

Dante procurou refugio

I, e 1290, Dante procurou refugio espiritual
a latina

(B) Storyline event with poorly selected illustration

01 DE NOVEMBRO DE 1301

Carlos de Valois

0, 2 1 de novembro de 1301, C

(C) Storyline event with poorly selected illustration

FIGURE 4.17: Examples of storyline events with poorly displayed elements

14 DE SETEMBRO DE 1321

Dante Alighieri

1¢a, entre

14 de setembro de 1321 d.C. ,‘|j foi um escritor
orentino, nascido na atual Italia.

(A) Storyline event with adequate elements

1802

Francés Victor Hugo

(B) Storyline event with adequate elements

FIGURE 4.18: Examples of storyline events with adequate displayed elements
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SCORE: 0

Em 1289, combateu ao lado dos cavaleiros florentinos, contra os de Arezzo, na batalha de Campaldino, em 11 de junho.

SCORE: 0

Em 1301, o papa enviou Carlos de Valois, (irmao de Felipe o Belo, rei de Franga), como pacificador da Toscénia

SCORE: 0

Guido Novello da Polenta, principe de Ravena, convidou-o para ai morar, em 1318

SCORE: 0

Referéncias Etienne Gilson, Dante et la philosophie , Paris, 2002 , Paris, 2002 René Guénon, O Esoterismo de Dante, Lisboa, 1990.

FIGURE 4.19: Example of Temporal Clustering events with a score of 0

that contains only three references. As Figure 4.20 shows, the most used words through-

out the text are "Dante” and “Florenca” (Florence).

“eFlore nea
Linguapoeta piyina

poema

amor Beatriz
latim .
entantg dade editar
Alighieri i d
poetas vida

estilo pré-rafaelita pré-rafaelita do pintor exilio

o | Comédia

Brunetto Latini

FIGURE 4.20: Word Cloud feature

4.2.2 Creating Narratives from a Query

This subsection addresses experiments performed by using queries to generate the cor-

responding narratives and analyze the outcome accordingly. In contrast to the examples
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that use URLs, there is minimal distinction between any queries, therefore a single exam-
ple will suffice. However, it is important to note that some search terms may extract more
articles from the archive than others. This can happen for a multitude of reasons: having
a particular topic or event get little coverage or interest in Portugal at the time; being a
rather new subject and not many news sources have written any pieces on it. The query
chosen that manages to depict this issue to an extent is “Sindrome Respiratéria do Médio
Oriente”, which translates to “Middle East Respiratory Syndrome” (MERS-CoV), a viral
respiratory illness first reported in 2012 in Saudi Arabia. Symptoms include fever, cough
and shortness of breath, as many infected have died.

Similarly to the previous subsection, where URLs were used as input, narratives gen-
erated from queries will be explored as to the quality of the corresponding storylines. It is
taken particular awareness to the overall cohesion of multiple events that follow one an-
other. Since multiple documents are used, there may be evident dissimilarities between
events.

Differently than the previous two test subjects, this example created from a query does
not possess an “Annotated Text” component given the multitude of source texts gathered.
Therefore, the principal point of contact to this narrative once it is created becomes the
"Storyline” component. A new and rather obvious issue, added to the issue with titles and
illustrations, is the quality of the descriptions provided by Arquivo.pt. The extraction
methods currently used by Arquivo.pt for a large amount of texts do not properly filter
the content, resulting in descriptions filled with advertisements (see Figure 4.21a). In
other cases, some of the pages returned are merely newspaper’s hubs where the news
and its snippet is referenced (see Figure 4.22). Overall, no single description is as clean
as the ones shown in previous examples, even if a minor issue in some events (see Figure
4.21b). This happens somewhat on purpose as snippets were analyzed instead of the full
content of each article. Doing the opposite would increase the time necessary to create
such narratives exponentially. Our hopes are that, upon our feedback, these issues will be
fixed by Arquivo’s team in the near future.

Despite these negative issues, this ‘Storyline’ feature includes the option for the user to
check the source for each event, which slightly remedies the issue previously addressed.
It must be noted that, although a rare phenomenon, some archived pages take a long time
to fully load and others seem to be inaccessible. This is evidently an issue on the side

of Arquivo.pt. Another difference from this specific example to the previous two is the
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ered by Arquivo.pt

25 DEZEMBRO 2015

Menu Expresso Assinaturas

E> so | Sindrome Respirat do Médio Oriente Menu Expresso
inaturas Boa Cama Boa Mesa ... Login Logout Perfil Diario

anario Sindrome Respiratdria do Médio Oriente Internacional E
oficial: acabou a epidemia de MERS na Coreia do Sul 2312.2015
10h23 A Sindrome Respiratdria do Médio Oriente ... [+]

21T

(A) Storyline event with poor title, illustration and description

2003

Sindrome respiratéria aguda

aqueles que causam surtos da sindrome re
em 2003 e a epidemia de sindrome r
(MERS) ¢ a oriental, temos uma longa historia de
doeng om ... partes do sudeste d&z ed palharam-se
para o Medio Oriente e Europa’, disse o professor da ... [+]

espiratoria aguda (SARS)
oria do M Oriente

(B) Storyline event with poor description

FIGURE 4.21: Examples of storyline events with poorly displayed elements

L Tude, sven e el e, s

s, Fennens allngins

Aparccimenio dos

5?7 Dois novos
AN s
conlusio

PSP

v s e s o lned v i
‘pequenss, umsirie no ehio, o outrs 105 drvores.

7 Dromedirios suspeilos de
: Iransmilirem nova
pneumoni;

Médio Criente,

IR Nova vacin conlra s

10 AGOSTO 2013

Médio Oriente

témn anticorpos de virus que podera ser o novo coro rus que

me Respiratoria do Medio Oriente. NO' ina contra
a malaria protege humanos em ensaio clinico inicial Por Nicolau
Ferreira .. para o contetido Plblico Fugas Life&Style P3 ipsilon
Cinecartaz Guia do Lazer Inimigo Publico 10.08.2013 ... [+]

Ccausa a

Tl e e o il e e
quando veterimuos a produgan agrizals, mas sin do
[e——— "
aberragan da diagas do humbinyuer S sstd parcnicada ¢

Ut docuunentiro pars Lentar salvar o Vale
doTua

Tarramgas verdes ingerem cada
ve s lixo

FIGURE 4.22: Example of storyline whose source is a hub for multiple articles
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number of events that form the storyline, as this only has 9 events. Once more, there is
a limit as to how many events can be used in this ‘Storyline” feature. However, in this
case, the main reason is that simple there are not that many articles that fit the query used
as input. The "Temporal Clustering” feature, just as in previous examples, mirrors the
"Storyline” component in a more simplified display and, consequently shares most of its
successes as well as failures.

Entities can suffer from the issues previously detected and addressed in previous ex-
amples, such as poor illustrations or redundant entities. However, taking into account the
problems noted in the description of storyline events where multiple unrelated content or
mentions to other articles can be attached, this can severely impact the identification of
correct entities and increase significantly the amount of those that are in no way related to
the query provided (see Figure 4.23). Nevertheless, some entities are wrongly identified
due to the cluttered snippets with advertisements or the source’s signature (see Figure
4.24). Similar to other examples, plenty of entities still capture the main idea of what the

user intends to see from the query used (see Figure 4.25).

NO IMAGE
AVAILABLE
Resisténcia italiana Queen Até Cama
E resistance movement E rock band E Greek deity E
A Resisténcia italiana (em italiano, Queen foi uma banda britanica de Ate (em grego: Atn, transl.: Atg, lit. Uma cama, ou leito, € um item
Resistenza italiana ou partigiana) rock, fundada em 1970 e ativa, "ruina’, "insensatez’, "engand’), na mobilidrio utilizado para dormir ou
foi um movimento armado de sob sua formacao cldssica, até mitologia grega, € a deusa da relaxar. Geralmente fica localizado
oposicao ao fascismo e a 1991. O grupo, formado por Brian fatalidade, personificacéo das dentro de um quarto de uma
ocupagao da Itlia pela Alemanha May (guitarra e vocais), Freddie agoes irreflexivas e suas residéncia ou hotel Normalmente
Nazista, bem como a Republica Mercury (vocais consequéncias. Tipicamente, faz é fabricada de madeira, mas...
Social.. referéncia aos.

FIGURE 4.23: Example of incorrectly identified entities

Subsequently, a unique component only available for narratives created through queries,
‘Search Results” displays all 12 sources obtained for the query ”"Sindrome Respiratéria do

Meédio Oriente”, ordered according to the their score. This score is based on the highest
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Menu

B computer science term

Menu em Informatica € um
programa a ser apresentado no
ecra, onde cada item ou opgao,
chama outro programa. No caso
do AS400, existem ferramentas

para criar estes ecras, por...

s Assinatura de 1 més
(31 dias)
&4 (Iva incluido)

Assinatura
|

Uma assinatura ou firma é uma
marca ou escrito em algum
documento que visa a dar-lhe
validade ou identificar a sua
autoria. Normalmente costuma
incluir todos ou parte dos nomes...

v

v

\NOVADOR

Expresso (Portugal)

B newspaper

0 Expresso & um jornal portugués
de periodicidade semanal
publicado ao sdbado desde 1973.
0 atual diretor do Expresso é Jodo
Vieira Pereira, que assumiu o
cargo a 23 de...

Login

v

Default password is 1234

Login

B engineering process

Em termos informéticos, login
(derivado do inglés log in) ou
logon ou signin, é o processo para
acessar um sistema informatico
restrito feita através da
autenticagao ou identificagao do
utilizador,...

FIGURE 4.24: Example of incorrectly identified entities from cluttered text

Médio Oriente

B geographic region

0 Médio Oriente (portugués
europeu) ou Oriente Médio
(portugués brasileiro) (em drabe
Lws¥l 5580, ash-sharg-al-awsat) €
um termo que se refere a uma
area geografica a volta das partes
leste...

Sistema respiratério

B digestive system

0 sistema respiratorio é o
conjunto de érgdos responséveis
pelas trocas gasosas entre o
organismo dos animais e o meio
ambiente, ou seja, a hematose
pulmonar, possibilitando a
respiragao celular.Nos...

v

Epidemia
a

Epidemia (do grego émbnpia, do
adjetivo émdnpog, «que estd no
povos, composto de £ni «sobre,
acima» e bfpog «povor) € a
manifestagao coletiva de uma
doenca que rapidamente se
espalha,...

v

Sindrome respiratéria
do Médio Oriente

Sindrome respiratéria do Médio
Oriente (SRME ou MERS) € uma
infe¢do respiratoria viral causada
pelo coronavirus MERS (MERS-
CoV). Os sintomas podem variar
de ligeiros a graves. Os mais
comuns sdo...

FIGURE 4.25: Example of adequate entities
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score originating from one of the dates in the text of the respective source. Although this
sorting is the default, the search results can be, instead, ordered according to their date.
This method uses the earliest date found in each document. Each search result shown has
its title, description and dates found displayed in the form of a list similar to Google’s
search results. The score assigned to each source is only visible when using the score-
based sorting. A simple yet intuitive and organized way of letting the user consult any

sources they desire, as Figure 4.26 accurately describes.

Ordenagéo de Resultados:
Por Scores ( I Por Datas

Ciéncia ()
tém anticorpos de virus que podera ser o novo coronavirus que causa a Sindrome Respiratéria do Médio Oriente. Nova vacina contra a maléria protege humanos em ensaio clinico inicial Por

Nicolau Ferreira ... para o contetido Publico Fugas Life&Style P3 ipsilon Cinecartaz Guia do Lazer Inimigo Publico 10.08.2013 ...
10 Agosto 2013 Score: [0.924]

Novo virus. Confirmados 62 casos na China °

novo coronavirus pertencer a familia dos virus por detrés das pandemias Sindrome Respiratéria Aguda Grave (SARS) e Sindrome Respiratdrio do Médio Oriente (MERS). S6 0 SARS causou,
entre 2002 e 2003 ... as autoridades relatado uma miocardite grave [inflamag&o do musculo cardiaco], fungo renal anormal ..
2002 - 2002 - 2002 - 2003 - 2003 ... Score: [0.838]

Covid-19: vacina de Oxford vai chegar primeiro aos EUA e Europa °

portugués se traduz para Sindrome Respiratéria Aguda Grave), que foi identificada pela primeira vez em 2003, assim como a MERS (Sindrome Respiratéria do Médio Oriente), que surgiu em
2012. Hugo Sigman ... primeiro aos EUA e Europa Aprovacao de algumas vacinas estd prevista para os Ultimos dois meses do ..
2002 - 2003 - 2003 - 2012 - 2012 ... Score: [0.837]

(A) First three sources of the Search Results ordered by score

Ordenagéo de Resultados:
Por Scores ) Por Datas

Covid-19: peritos defendem criagdo de sistema de vigilancia de animais selvagens °

institui¢do. A investigadora e docente estava a referir-se aos surtos da Sindrome Respiratéria Aguda Grave (SARS, em 2002), da Sindrome Respiratéria do Médio Oriente (2012) e da covid-19
(2019). O ... ameaga sempre presente do aparecimento de novos virus que podem disseminar-se pelo mundo provocando ..
2002 - 2003 - 2012 * 10 Agosto 2013

Covid-19: vacina de Oxford vai chegar primeiro aos EUA e Europa o

portugués se traduz para Sindrome Respiratoria Aguda Grave), que foi identificada pela primeira vez em 2003, assim como a MERS (Sindrome Respiratéria do Médio Oriente), que surgiu em
2012. Hugo Sigman ... primeiro aos EUA e Europa Aprovag&o de algumas vacinas estd prevista para os dltimos dois meses do ...
2002 - 2003 - 2003 + 20122012 ...

Primeiro caso de coronavirus detetado nos Emirados Arabes Unidos °

Primeiro caso de coronavirus detetado nos Emirados Arabes Unidos Trata-se também do primeiro caso detetado no Médio Oriente 2020-01-29 07:13 / CE 2020-01-29 07:13 / CE Os Emirados
Arabes Unidos anunciaram ... novo coronavirus na China ja excedeu o da epidemia da Sindrome Respiratéria Aguda Grave (SARS) no pais ...
2002+ 2003+ 2003 + 2012+ 2012 ...

(B) First three sources of the Search Results ordered by date

FIGURE 4.26: Examples of the Search Results feature

In this feature, and through each article’s title and description, one can confirm that
almost all sources are related to the query used for this example. The remaining sources
are ones that, as already mentioned, redirect to hubs where a specific piece of information
pertinent to this query exists and should not be ruled out. It is also possible to create a

narrative for one of these sources at a time, in order to get a more in-depth look at specific
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moments or parts of the overall narrative. This process is similar to the ones described
for the first two examples as the URL of the selected source is used, therefore it will only
be briefly discussed. Figure 4.27 describes this behaviour. The Google Trends APl is also
used exclusively in this feature to obtain up to five related queries to main one provided

by the user. Those related search terms are ”virus”, ”sars mers virus”, “sars virus”, “mers

virus” and ”virus mers” as Figure 4.28 suggests.

Ciéncia °

tém anticorpos de virus que podera ser o novo coronavirus que causa a Sindrome Respiratéria do
Médio Oriente. Nova vacina contra a maldria protege humanos em ensaio clinico inicial Por

Nicolau Ferreira ... para o contetido Publico Fugas Life&Style P3 ipsilon Cinecartaz Guia do Lazer %
Inimigo Publico 10.08.2013 ...
10 Agosto 2013 Score: [0.924]

narrArquivo g

[0-035/1035-05] o1}

FIGURE 4.27: Example of the display for a narrative created from one of the source of
the Search Results feature

irus p S TSRS ViE p sars virus p TS virus p irus mers p

FIGURE 4.28: Related queries for the main query “Sindrome Respiratéria do Médio
Oriente”

Unlike what happened in the previous observations of the "Word Cloud’ feature, re-
sults for a query feel cluttered, primarily noting the repetition of several words that imply
or mean the same such as “Médio Oriente” (Middle East), “Médio Oriente Menu” (Mid-
dle East Menu), "Médio Oriente Internacional” (Middle East International) "Médio Ori-
ente causou” (Middle East caused), "Médio” (Middle) and “Oriente” (East). Two of these

managed to also collect the name of the source as in the snippet they were formatted as
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such. The remaining are parts of the whole which is "Médio Oriente” (Middle East) and
is more than enough. This behaviour could also be due to not having more important
words or phrases and some concepts end up getting repeated in order to reach the 20
total keywords for the word cloud. It must also be taken into account the fact that only
snippets of up to the top ten highest scored source articles were used to form this word
cloud, which has an impact on its effectiveness in exchange for faster results. Still, some
important information can be gained besides knowing it is connected to the Middle East
("Médio Oriente”), but also to South Korea ("Coreia do Sul”), that is a Severe Acute Res-
piratory Syndrome (”Sindrome Respiratéria” and “Respiratéria Aguda Grave”), known

as "MERS” as the Figure 4.29 illustrates.
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Oriente

Médio Oriente

Lazer Inimigo PublicoMédio Oriente Internacional

Sindrome Respiratoria

Coreia do Sul Médio Oriente Menu

Publico Fugas Life Ipsilon Cinecartaz Guia  Nicolau Ferreira

Respiratdoria do Medio
Respiratoria Aguda Grave
Respiratc’)ria Respiratoéria Aguda

Médio Oriente causou

FIGURE 4.29: Word Cloud feature

4.2.3 Creating Narratives from Free Text

This subsection addresses experimentations performed by using the ‘Free Text” input fea-
ture discussed previously in this chapter (see Section 4.1) to generate the corresponding
narratives and analyze the outcome accordingly. Similarly to the previous type of in-
put discussed, a single example will be taken into account, a text in English, available in
Text2Storyline as an option. The text reports on the infamous Boston Marathon bomb-
ings that occurred in April 2013. Approximately 264 people were injured and 3 died. The

following extract depicts the entirety of the text used:

1. ”The Boston Marathon bombing was a terrorist attack, followed by subsequent re-
lated shootings, that occurred when two pressure cooker bombs exploded during
the Boston Marathon on April 15, 2013. The bombs exploded about 12 seconds and
210 yards (190 m) apart at 2:49 pm EDT, near the marathon’s finish line on Boyl-
ston Street. The explosion killed 3 civilians and injured an estimated 264 others.
The Federal Bureau of Investigation (FBI) took over the investigation and, on April
18, released photographs and a surveillance video of two suspects. The suspects
were identified later that day as Chechen brothers Dzhokhar Tsarnaev and Tamer-
lan Tsarnaev. Shortly after the FBI released identifying images publicly, the suspects
killed an MIT policeman, carjacked a civilian SUV, and initiated an exchange of

gunfire with the police in nearby Watertown. During the firefight, a Massachusetts
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Bay Transportation Authority Police officer was injured but survived with severe
blood loss. A Boston Police Department officer was also injured and died from his
wounds nearly a year later. Tamerlan Tsarnaev was shot several times in the fire-
fight and his brother subsequently ran him over with the stolen SUV in his escape.
Tamerlan died shortly after arriving at Boston’s Beth Israel Hospital. An unprece-
dented manhunt for Dzhokhar Tsarnaev ensued on April 19, with thousands of law
enforcement officers searching a 20-block area of Watertown. During the manhunt,
authorities asked residents of Watertown and surrounding areas, including Boston,
to stay indoors. The public transportation system and most businesses and public
institutions were shut down, creating a deserted urban environment of historic size
and duration. Around 6:00 p.m., shortly after the “shelter-in-place” advisory was
rescinded, a Watertown resident discovered Dzhokhar hiding in a boat in his back
yard. Reports conflict as to whether or not he was armed. Located within the boat
by thermal imaging, he was shot while in the boat, arrested, and then taken to a
hospital shortly thereafter. During an initial interrogation in the hospital, Dzhokhar
alleged that Tamerlan was the mastermind. He said they were motivated by ex-
tremist Islamist beliefs and the wars in Iraq and Afghanistan, and that they were
self-radicalized and unconnected to any outside terrorist groups. According to him,
they learned to build explosive devices from an online magazine of the al-Qaeda
affiliate in Yemen. He said that he and his brother had decided after the Boston
bombing to travel to New York City to bomb Times Square. Dzhokhar was indicted
on April 22, while still in the hospital, on 30 charges relating to homegrown terror-
ism, including use of a weapon of mass destruction and malicious destruction of
property resulting in death. He was found guilty on all charges on April 8, 2015,

and the following month was sentenced to death.”

This final example’s narrative follows the same structure of the first two. Therefore,
the "Annotated Text” feature is the first one to be shown to the user. This component
has very little to note in addition to previous observations from other test subjects, as
temporal expression and keyword identification and consequent classification performed
as expected. As for entities, out of the total 33 identified, only 17 are marked in the text.
Part of this behaviour lies on the fact that multiple entities share words. In that case, only

the first and most relevant entity is attached to the corresponding text. This happens with
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the following entities, among others: “Boston Marathon”, "Boston Marathon bombing”,
“Boston” and “"Marathon”. Some other entities may not be in the text explicitly which
is the case for “Islamism”, "September 11 attacks” and “Domestic terrorism” which are
related to the topic of this example and can provide greater insight. Figure 4.30 illustrates

the outcome of the behaviour of all elements of this component.

The PRl lVETENIW] bombing was a terrorist attack. followed by subsequent related shootings, that occurred when two [FEERIVIERICIg e liyle}s
exploded during the [l Y ETElels] on . The bombs exploded and 210 yards (190 m) apart at pRIEEdaY EDT, near the
marathon's finish line on [V ESEEN. The explosion killed 3 civilians and injured an estimated 264 others. The [EleS eIV o JIGVSTElTel] (FBI)
took over the Investigation and, on FXIRE]. released photographs and a surveillance video of two suspects. The suspects were identified later that day as
Chechen brothers [Briglel}GETRREETEEY and . Shortly after the FBI released identifying images publicly, the suspects killed an MIT
policeman, carjacked a civilian SUV, and initiated an exchange of gunfire with the police in nearby Watertown. During the firefight, a Bay
Transportation Authority police officer was injured but survived with severe blood loss. A [eSeJglelell-RITETGa TN officer was also injured and died
from his wounds [EETIVER-ETEEWCTY. was shot several times in the firefight and his brother subsequently ran him over with the stolen
SUV in his escape. Tamerlan died Shortly after arriving at Boston's Beth Hospital. An unprecedented manhunt for ensued on

, with thousands of law enforcement officers searching a 20-block area of Watertown. During the manhunt, authorities asked residents of
Watertown and surrounding areas, including Boston, to stay indoors. The public Transportation system and most businesses and public institutions were
shut down, creating a deserted urban environment of historic size and duration. . Shortly after the "shelter-in-place" advisory was
rescinded, a Watertown resident discovered Dzhokhar hiding in a boat in his back yard. Reports conflict as to whether or not he was armed. Located
within the boat by thermal imaging, he was shot while in the boat, arrested, and then taken to a Hospital Shortly thereafter. During an initial interrogation
in the Hospital, Dzhokhar alleged that Tamerlan was the mastermind. He said they were motivated by extremist Islamist beliefs and the wars in @ and
, and that they were self-radicalized and unconnected to any outside terrorist groups. According to him, they learned to build explosive
devices from an online magazine of the EYROEEIEY affiliate in |yl He said that he and his brother had decided after the Boston bombing to travel to
to bomb RIGESESIENE. Dzhokhar was indicted on . while still in the Hospital, on 30 charges relating to homegrown <=l
including use of a NMVeETdd R g BRI Wlerilely] and malicious destruction of property resulting in death. He was found guilty on all charges on [eglK:]
, and QYERUIGIVLEFldnag] was sentenced to death.

Escala Likert de 5cores para representar a importancia das expressdes temporais: [(RVER NEEEOE | m
@ cntidades

. Palavras-chave
@ COPIAR PARA CLIPBOARD
. Datas menos relevantes

FIGURE 4.30: Annotated Text feature

This "Entities” feature has a main distinction in comparison to all the others previously
addressed. Since the source text is written in English, some Wikipedia pages that link
to identified entities have titles that do not exist or have different titles for Portuguese
Wikipedia. For example, the page “Boston Marathon bombing”® is equivalent to ” Aten-
tado & Maratona de Boston de 2013”%. Therefore, the Language Detection API was used
in order to detect the language of the source text and then extract the initial text from
the Wikipedia page of each entity in English as Figure 4.31 that contains multiple entities
confirms. Considering the results, it has very few illustrative issues, oppositely to those
that were noticed in previous examples. The fact this is a properly formatted text and is
used as a default example must be taken into account, as not every free inputted text will
have such positive results. Regardless, Figure 4.33a shows the entities that still display
the least accurate and correct illustrations, despite still being somewhat related to the en-
tity in question. One other aspect to address is that some entities do not have any classes

assigned to them. Even though Wikifier is directly and completely responsible for this

8https://en.wikipedia.org/wiki/Boston Marathon bombing
https://pt.wikipedia.org/wiki/Atentado_%C3%A0 Maratona_de Boston_de_2013


https://en.wikipedia.org/wiki/Boston_Marathon_bombing
https://pt.wikipedia.org/wiki/Atentado_%C3%A0_Maratona_de_Boston_de_2013
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process it still must be noted as a potential flaw in the display. Figure 4.33b illustrates

how entities that suffer from this problem are shown.

Terrorism

E extremism

Terrorism, in its broadest sense, is
the use of violence and fear to
achieve an ideological aim. The

term is used in this regard
primarily to refer to intentional
violence...

Washington, D.C.

E capital

Washington, D.C., formally the
District of Columbia, also known
as just Washington or simply D.C.,
is the capital city and federal
district of the United States. It is
located on.

v

Watertown,
Massachusetts

2] city of the United States

Watertown is a city in Middlesex
County, Massachusetts, and is
part of Greater Boston. The
population was 35,329 in the 2020
census. Its neighborhoods include
Bemis, Coolidge Square, East
Watertown,...

Yemen

E sovereign state

Yemen ( (listen); Arabic: o<l
romanized: al-Yaman), officially
the Republic of Yemen (Arabic:

3l 45,2247, romanized: al-

Jumhariyah al-Yamaniyah, lit. the
Yemeni Republic'), is a country in
Western Asia, on the southern...

(A) Examples of poorly illustrated entities

[N

Carjacking
A -

Carjacking is a robbery in which
the item taken over is a motor
vehicle. In contrast to car theft,
carjacking is usually in the
presence and knowledge of the
victim

Pressure cooker bomb

A pressure cooker bomb is an
improvised explosive device (IED)
created by inserting explosive
material into a pressure cooker
and attaching a blasting cap into

the cover of the cooker.Pressure.

v

Dept. Confirms Rice-Tenet
ng

(Page 2 0r2)

Haanwnile, Amcrot s Manday tat he should by
Potified of any such report dealing with a pending|
e Uniked States, “It |ust cocurred o me how dis
it was trat thay didrt ome o me with ths
Information* he said In an Interview with The Asso
Press,

(fFiie 751 15 responaible for domesi temorism, JAd
= | S Fle =a Dol Tanat and Hack thows Tave
et NG Naq pressas 197 & More aqaressive poicy |
after bin Lade s folawers In the United Staf
shauid have b 1 a5 ek, Rice knew of this
eavncncy, he suggastad.

Domestic terrorism

Domestic terrorism or homegrown
terrorism is a form of terrorism in
which victims "within a country are
targeted by a perpetrator with the
same citizenship” as the victims
There are

v

Weapon of mass
destruction

A weapon of mass destruction
(WMD) is a chemical, biological,
radiological, nuclear, or any other

weapon that can kill and bring

significant harm to numerous
individuals or cause great
damage...

(B) Examples of entities without any classes

FIGURE 4.31: Examples of entities with flaws

The "Storyline” component for this text contains 9 events of which 2 are irrelevant with

a score of 0. Once again, some events are poorly illustrated, although they are a minority
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and the main cause of this issue comes from an incorrect or incomplete title as Figure 4.32
shows. It must be noted that the last five events are incorrectly dated, due to the fact
that the year is not being specifically written in the source text. Therefore, Time-Matters
assumed the current year of 2022, instead of the year it was written, which would be 2013.
Then, when the following year is mentioned it is referring to 2014 instead of 2023, which
would be impossible. This behaviour is displayed by Figure 4.33.

MAIO DE 2015

Charges on April

= ind guilty on A 3, 2015, and the
following month s sent

(A) Poorly illustrated storyline event

08 DE ABRIL DE 2015
Charges on April

(B) Poorly illustrated storyline event

FIGURE 4.32: Examples of poorly displayed storyline events

19 DE ABRIL DE 2022

Dzhokhar Tsarnaev ensued

(A) Incorrectly dated storyline event

2023

Boston Police Department

fro s wounds nearly a year later

(B) Incorrectly dated storyline event

FIGURE 4.33: Examples of incorrectly dated storyline events
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The "Temporal Clustering’ feature suffers from the same date identification issues.
Otherwise, there is nothing else to note, except mentioning that 2 events are based on
a specific time of the day (“Around 6:00 p.m.” and ”2:49 pm”) and that is also included in
the date, as Figure 4.34 illustrates. This behaviour is also existent in the "Storyline’ feature,

even though it is being addressed here.

2013-04-15 [IRAAAEE

14:49 The bombs exploded about 12 seconds and 210 yards (190 m) apart at 2:49 pm EDT, near the marathon's finish line on
Boylston Street.

2022-04-19

18:00 Around 6:00 p.m., shortly after the "shelter-in-place" advisory was rescinded, a Watertown resident discovered Dzhokhar
hiding in a boat in his back yard.

FIGURE 4.34: Temporal Clustering events dated with hours

Lastly, the "Word Cloud’ component correctly identifies the relevant words or phrases
in the source text as Figure 4.35 shows. From the figure, it can be observed that the
most relevant expressions are “subsequent related shootings”, “pressure cooker bomb”,
“cooker bombs exploded” and “Boston Marathon”. These are appropriate, although the
second and third are rather similar and can be understood as a sequence of two keywords.
In addition to this, small-sized keywords can also be observed to get some more context

and grasp the main idea behind the entire text. about this event. These are: “Boston Police

Department”; "brother Dzhokhar Tsarnaev” or “marathon finish line”.
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bomb Times Square
Boston Marathon
cooker bombs exploded

Dzhokhar

subsequent related

Transportation Authority Police

Boston Marathon bombing

Boston Beth Israel Boston Police
related shootings
Marathon bombing
pressure cooker bombs
bombs exploded
pressure cooker

brothers Dzhokhar Tsarnaev
Tsarnaev

FIGURE 4.35: Word Cloud feature

4.3 Summary

This chapter served as a guide to properly showcase and explore the vast array of func-
tionalities that the Text2Storyline has to offer depending on the type of input the user
provides. Given the nature of automation of generating narratives, other rather smaller
aspects may have remained undisclosed as no example perfectly makes use of every fea-
ture or exposes every issue. Regardless, this discussion was consistently thorough and
unbiased as a critical mindset was taken for every example. In conclusion, some features
still require more improvement than others, although, for some issues, some time may
be needed for web services used to be improved or for a improved version of those tools
to come to fruition. The aesthetic parts of Text2Storyline were discussed as well, with
a particular focus on the platform’s home page and all its possible paths from it, more
specifically the ‘Free Text” page that allow the user to generate narratives from any text

they desire.



Chapter 5

Results and Discussion

This chapter makes use of all knowledge acquired throughout this thesis and focuses on
properly assessing its components and respective effectiveness. For this, the previous
chapter plays an important role as some of the examples already provided will be tar-
get of several points of discussion to ensure this project is capable of achieving what it
promises. These results already explored will now be complemented with the feedback
from the U.Porto! academic community obtained through two distinct surveys. The first?
(see Section 5.1) aims to understand the preferences of users regarding the presentation
of information through different visual components (see Appendix A). The second? (see
Section 5.2) intends to evaluate in a more formal and objective way some of the results ob-
tained by comparing Text2Storyline with reference systems (see Appendix B). Responses
for both surveys were collected in the span of a week, starting on 25th July 2022 through-
out 1st of August 2022. The following excerpt is the English translation of the original
message sent to the academic community of U.Porto in order to appeal for their collabo-

ration in an unorthodox and informal manner:

1. "Hi,
Do you mind if I address you as “you” throughout this email? I hope the answer

was “yes” because an email is not yet such an interactive process but here it goes!

I come to ask for your help in completing two surveys for my master’s thesis. If

you choose to contribute and complete only the first questionnaire, it would be a

Ihttps://sigarra.up.pt/up/pt
’https://forms.gle/dubfHngNgkMnk5T78
Shttps://forms.gle/wjKk6SMaUmsEid7£9
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huge help. I know filling out questionnaires is tedious, especially in July, but it
only takes 5 minutes. If the topic interests you, the second survey, although a little
more extensive, serves to assess my project in more depth. Both questionnaires
contain all the necessary information about the platform created as part of my thesis,
Text2Storyline. The main idea of this tool is to create visual narratives in order to
enrich/complement the narrative elements found in the original text. You can test
this tool at will (this is even more optional than surveys). Text2Storyline accepts text

or news links and also search terms such as Google.

And if you think it’s a boring task, it’s okay to close the quiz halfway and pretend

you never clicked on the link. Come on, we’ve all done this at least once!

You have a week to fill in any of them in case you are busy when you read this email
for the first time.

'II

Thanks for reading this far and thank you so much if you decide to help

We challenge the reader to also participate and fill out these surveys in order to be more

familiarized with Text2Storyline and its features: Survey 1; Survey 2.

5.1 User Preference Evaluation

The first survey focuses on gathering the users’ feedback regarding the components avail-
able in Text2Storyline at first (see Subsection 5.1.1), and then, more specifically assessing
key elements of prime features, namely the ‘Storyline” (see Subsection 5.1.2) and the "En-
tities” (see Subsection 5.1.3) components. The main focus is visual elements rather than
their correctness, which is reserved for the second survey (see Section 5.2). A total of 267
submissions were registered. As expected, the majority of the participants are between 18
to 24 years of age (65%), followed by ages 25 to 39 (24%), older than 40 (10%), and lastly,
17 or younger (1%), as only 2 persons in this last age group participated in this survey.
As for distribution based on academic qualifications, the majority of participants has a
Bachelor’s degree (44%), followed by people with Secondary Education (30%), those with
a Master’s degree (22%) and lastly, those with a Doctorate degree (4%).


https://forms.gle/dubfHnqNgkMnk5T78
https://forms.gle/wjKk6SMaUmsEid7f9
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5.1.1 Users’ Preferences on Text2Storyline components

The first set of question focus on understanding what features from Text2Storyline do
users consider the best in tackling text narratives. To this regard, we asked the partic-
ipants to classify from 1 (least important) to 5 (most important) each of the following
three components: “Annotated Text’, ‘Storyline” and "Entities’. We focused on obtaining
feedback on these features as they are not as well known as other components such as
the "Word Cloud’ or "Temporal Clustering’, thus requiring more attention. This empha-
sis is evident throughout both surveys. Figure 5.1 displays these three questions. The
results obtained show that the majority of the participants in the survey answered with
4 for the ’Storyline” (41%), the "Annotated Text” (38%) and the "Entities” (38%) features.
The result distribution for these three components was rather similar between them. This
shows that, although people are not quite familiarized with these features, they value its
potential.

Then, we asked the participants to rank all the components from 1 (least important)
to 6 (most important) (see Figure A.1f from Appendix A). A component called 'Simple
Text’, which consisted of text without any annotations, was included as a control variable,
thus totaling 6 components, namely ‘Simple Text’, ”Annotated Text’, "Entities’, ‘Storyline’,
"Temporal Clustering” and "Word Cloud’. Considering the variability of these results, in
order to properly establish a final ranking order of all components, the average ranking
score of each component was calculated. This was achieved by summing the number of
votes (0 to 267) for each score multiplied by that score (1 to 6), which was then divided by
the total number of respondents (267). Figure 5.2 shows the full distribution of results for
this question, in the form of a chart, whereas Figure 5.3 shows a table with the amount of
votes for each score for every component, as well as its average ranking score. The most
popular score for each component is also marked accordingly. Analyzing the results from
both illustrations, the two highest scored components are "Annotated Text” and "Story-
line’, registering an average rank of 4.29 and 4.33, respectively, making the latter the most
important component to respondents, by a very small margin. Note that the "Annotated
Text” feature registers the highest amount of votes for the score of 6. However, a signif-
icant amount of participants also ranked it with only a 2 or 3. On the opposite side of
the spectrum, the "Word Cloud’ component was undoubtedly chosen as the least impor-
tant feature with an average score of only 1.89. For comparison, the next least important

component, “Temporal Clustering’ registered an average score of 3.39. This feature shared
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How important do you consider the use of the annotated text (marking temporal expressions,
keywords and entities) for a better analysis of a text?

Milhares saudam a rainha pelo Jubileu de Platina. Isabel || apresentou-se na varanda de Buckingham apoiada ruma bengala
havia certezas, mas ja tinha sido referido que Isabel || pretendia marcar presenca na varanda do
para saudar as tropas. A monarca, que tem tido apoiada numa bengala de milh
de da familia real formaram correntes humanas pela: londrinas, esta quinta-fi
Platina de Isabel || £ a rainha, apoiada numa bengala e com um
Kent, primo da monarca, e fez

0 azul claro, aparece

Palicio de Buckingham RTINS

animou a multidio. Membr a familia real, incluindo o principe Carlos e o filho mais e_William, chegaram
com a parad lo. J& Camila e Kate viajaram juntas numa carruagem aberta. O dia 2 de Junho de marca o arrangue
das festas do Jubileu de Platina, mas também o 692 aniversario da de Isabel Il, que se tormou rainha quando o pal
Jorge VI, morreu, a 6 de Fevereiro de
Escala Likert de 3 cores para ai ancia das . 18410.5 - 0.7] J0:7-0.9] ]0.9- 1.0]

@ Entidades

@ rolovraschave

Irrelevant O O O O O

Very important

(A) Question from the first survey to rate the "Annotated Text’ component

How important do you consider the use of storylines to understand a text or news?

1982

Carlos & Diana

Irrelevant O O @) O @) Very important

(B) Question from the first survey to rate the ‘Storyline” component

How important do you consider the use of entities (locations, persons, concepts) in a
perspective of expanding knowledge based on information from a text or news?

Canada

s A
Isabel Bowes-Lyon

Alemanha

Familia real britanica
B e B

Nova Zelindia
B oo -

Irrelevant @) O @) O O Very important
(€) Question from the first survey to rate the "Entities’ component

FIGURE 5.1: Questions from the first survey to rate three components: (a) "Annotated
Text’, (b) ‘Storyline” and (c) ‘Entities’
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a very close average rank with the remaining two components, ‘Simple Text” (3.42) and
"Entities” (3.67). Obviously, having the opportunity to read the original text without any
annotations or formatting is essential to the majority, if not all participants. However, this
is already a possibility with the "Annotated Text’, as all annotations can be disabled at will.
Regardless of the reasoning, this preference towards simplicity of a text must be noted.
We can assume that components that display content or information in the most direct
way are still widely preferred. Still, the presence of illustrations is a plus to many users,
which is evidenced by having the "‘Storyline” component top over the others. The fact that
the "Entities’ feature takes the last place of the podium also contributes to this observation,
as it also relies on illustrations. Overall, users value, as they always have, information in
its most pure and absolute form. However, these results also suggest they see potential in

other methods that rely on visual elements to display the same information.

Order, from 1 to 6, the 6 following components (simple text; annotated text; temporal clustering; word cloud; entities; storyline), according
to their importance (being 1 the least important and 6 the most important).

150 1 2 3 EE+ EES5 EN6

100

50

Simple Text Annotated Text Temporal Clustering Word Cloud Entities Storyline

FIGURE 5.2: Distribution of results for a question in the first survey to order all compo-
nents from the least important to the most important

Annotated Text Temporal Clustering Word Cloud Entities Storyline
10 13 16 13
37 54 112 55 20
46 63 40
32 80 45 55
55

Simple Text

FIGURE 5.3: Distribution of votes on each score for every component and respective
average rank from a question in the first survey to order all components from least im-
portant to most important

Next, we aim to compare the users’ preferences when it comes to issuing a query into
the system. To this regard, we put the "Search Results’ feature side-by-side with other plat-
forms’ search results pages (see Figure A.1g from Appendix A). Five options (presented

as letters from A to E) were made available to the users. Each letter refers to the results
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obtained by different platforms for the running query ”Sindrome Respiratéria do Médio
Oriente” (Middle East Respiratory Syndrome (MERS)): A: Google; B: Wikipedia; C: Ar-
quivo.pt; D: Text2Storyline ‘Search Results” component; and E: Text2Storyline "Storyline’
component. It must be noted that the respondents were never explicitly told the source of
any platform names, although some such as Google or Wikipedia are quite obvious. Fig-
ure 5.4 illustrates options A, D and E. The remaining figures can consulted directly in the
survey or here. The participants were asked to rank, from 1 to 5 the five components, with
1 being the least important and 5 the most important. Considering the variability of these
results, in order to properly establish a final ranking order of all options, the average rank-
ing score of each search results system was calculated. This was achieved by summing the
number of votes (0 to 267) for each score multiplied by that score (1 to 5), which was then
divided by the total number of respondents (267). Figure 5.5 shows the full distribution of
results for this question, in the form of a chart, whereas Figure 5.6 shows a table with the
amount of votes for each score for every component, as well as its average ranking score.
The most popular score for each component is also marked accordingly. By interpreting
both representations of results, two polar opposites are rather noticeable: the most im-
portant search results platform, option E - Text2Storyline 'Storyline” component with an
average score of 3.91 and a total of 147 votes that ranked it with a score of 6; the least im-
portant search results system, option A - Google with an average rank of only 2.24 as well
as a total of 128 respondents rating it with a score of 1. Wikipedia’s search results were
considered the second most important (3.38) with Text2Storyline’s “Search Results’ feature
taking the last spot of the podium (2.81). Both showed a dispersal of votes, implying in-
decision from participants when sorting these options. Overall, this is a rather surprising
outcome, implying that people prefer having results displayed in a chronological fashion,
in the very least when it comes to queries that possess a historical component. Having
people prefer Text2Storyline’s “Search Results” over Google’s is equally unexpected and a
few reasons can justify this outcome. Although only minimally distinct from Google’s in-
terface, it may look more appealing by simply not being what most people are constantly
used to, which would be Google or a similar search engine. On top of this, the ability to
toggle between sorting search results by date or their relevance scores may be important

to users, as well as the ability to create a narrative from one of them.


https://forms.gle/dubfHnqNgkMnk5T78
https://postimg.cc/gallery/LMXcnMz
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Sindrome respiratéria do Médio Oriente (SRME ou MERS) & uma infegzo respiratéria o]
viral causada pelo coronavirus MERS (MERS-CoV). Os sintomas podem variar de ligeiros a
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Novo virus. Confirmados 62 casos na China

novo coronavirus pertencer a familia dos virus por detrés das pandemias Sindrome Respiratdria Aquda Grave (SARS) e Sindrome Respiratério do Médio Oriente (MERS). S6 0 SARS causou, entre 2002 e 2003 ... as autoridades relatado uma
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(C) Option D - Text2Storyline Search Results

FIGURE 5.4: Three of the five options for a question from the first survey to rank Search
Results pages: (a) Option A, (b) Option E and (c) Option D
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The components previously illustrated (Option A; Option B; Option C; Option D; Option E) reflect the
results returned by 5 search platforms for the term/query "Middle East Respiratory Syndrome", a viral
infection caused by the MERS coronavirus (MERS-CoV). Order, from 1 to 5, each of the options
according to their importance (being 1 the least important and 5 the most important).

T 2 3 EE4 HEES

100

50

A - Google B - Wikipedia C - Arquivo.pt D - Text2Storyline 'Search Results' E - Text2Storyline 'Storyline’

FIGURE 5.5: Distribution of results for a question in the first survey to order different
"Search Results” options

B - Wikipedia C - Arquivo.pt D.- TethStorinn‘e D- 'Il'ethSt.orylrline
Search Results Storyline

21 40 16 31

54 78 70 28

55 61 22
: 41 39

61 19 16

3.38 2.71 2.81 3.91

FIGURE 5.6: Distribution of votes on each score for every option and respective average
rank from a question in the first survey to order different ‘Search Results’ options

5.1.2 Storyline Visual Component Evaluation

The next two sets of questions focus on the storyline visual component, whose results
and feedback from previous questions have shown to be one of the prime components
of the Text2Storyline interface. In particular, participants were asked their preference
regarding two distinct elements in events: textual preferences and media preferences.
For the first scenario, four different cases were considered (see Figures A.1h, A.1i, A.1j
and A.1k from Appendix A) as participants were asked to choose between one of the
following options: the first, which is used by Text2Storyline, where only the sentence
that contains the temporal expression is used; the second, which contains more context
in the form of an additional sentence that follows the one where the temporal expression
lies in. Figure 5.7 shows an illustrative example of one of those instances. Four distinct
questions were posed to participants in order to draw proper conclusions on the matter, as
two questions indeed add useful information and the remaining do not. These questions

follow a similar distribution of responses where less text is vastly preferred, recording
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65% of submissions for the first event, 69% for the second and 75% for both the third and
fourth. This means that most people would rather have as little text as possible, even if
it adds more information to the event it describes. This is directly reflected by the first
and second questions having descriptions where the additional text is rather useful to the
event it depicts, thus showing less of a preference by respondents towards opting for less
text. Regardless, the majority may have found that the overall quality of the storyline
events would suffer by having multiple events with extensive texts, even if the reader

would benefit from the additional content.

Which of the following options do you prefer to be used as decription for an event in the
Storyline?

A (More text)

21 de Abril de 1926

Isabel nasceu no nimero 17 da Bruton St, em
Londres, Filha do principe Alberto, dugue de lorque,
e de Isabel Bowes-Lyon, teve uma infincia
descomplicada, ja que, apesar de ser a terceira na
linha de sucessio ao trono, esperava-se gue o to
subisse ao trono, casasse e tivesse filhos. A familia
trata-a por Lilibat.

B (Only the sentence that contains the date for the event)

21 de Abril de 1926 |sabel nasceu
Urmert 1a Br n St

FIGURE 5.7: Question from the first survey on the preferable description for a storyline
event

For the second scenario, we aim to understand how much images (along with text)
are valued by readers. For this, participants were faced with two events and were asked
to decide if the presence of the illustration was beneficial to the event or not. Figure
5.8 shows both questions. Unsurprisingly, for both the first (73%) and the second (87%)
questions, the vast majority decided images are important to improve the understanding
of a text. This implies that, regardless of the respondent’s age, people almost always want
an image to accompany a text. This point of study will be deepened when analyzing
the results of the second survey, where the correctness of the illustrations will play an

important role in people’s responses (see Section 5.2).
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Which of the following options regarding how information is presented (A or B) do you prefer?

OPGCAO A
1977
sy Jubileu de Prata
s
' DE P J__H A rainha marca o seu Jubileu de prata (25 anos como monarca)
e com uma digressao pelos paises da Commonwealth e
i celebracdes faustosas na Gra-Bretanha.
OPCAO B
1977

A rainha marca o seu Jubileu de Prata (25 anos como monarca)
com uma digressao pelos paises da Commonwealth e
celebracoes faustosas na Gra-Bretanha.

A (with image)
B (without image)

(A) First question on presence of illustration in event of Storyline

Which of the following options regarding how information is bresented (A or B) do you prefer?

OPQAO A
JANEIRO DE 2022
Harry e Meghan
Logo em Janeiro, o anuncio de Harry e Meghan de
abandonarem os deveres reais e passarem a morar
longe constituiu um duro golpe para a monarca.
2020 OPGAO B

Logo em Janeiro, o antncio de Harry e Meghan de abandonarem os deveres reais e
passarem a morar longe constituiu um duro golpe para a monarca. O casal, que
pretendia manter-se no nucleo duro da familia, mas com menos deveres, acaba por
perder os titulos e muda-se para Los Angeles, depois de uma tentativa de se instalar
no Canada. A avalanche causada pela decisio do segundo filho de Carlos acabou por
ser relegada para segundo plano depois da declaracio da pandemia de covid-19. A5
de Abril, a rainha falou a nacgio sobre o efeito da doenca nas vidas de todos.

A (with image)
B (without image)

(B) Second question on presence of illustration in event of Storyline

FIGURE 5.8: Two questions from the first survey to inquire feedback on usage of illustra-
tions for Storyline events
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5.1.3 Entities Visual Component Evaluation

The Entities feature was also tested as we aim to compare Text2Storyline’s entities with
another service to flesh out potential flaws or positive visual aspects. In this set of ques-
tions, it was asked to choose between Text2Storyline and a platform capable of similar
entity detection, Dandelion*. Both questions, which are illustrated in Figure 5.9, are cen-
tered on the news article on Queen Elizabeth II, as to which had the most appealing way
of displaying entities. The first question (see Figure 5.9a) considered the overall look
and accessibility of all entities detected. Out of the 267 participants, 244 (91%) preferred
Text2Storyline’s. However, when a single example is considered (see Figure 5.9b), the
opinion shifted as 151 (57%) found Dandelion’s approach more attractive, which has more
information and is easy to read. This suggests that even if respondents may have found
Text2Storyline’s interface more attractive when multiple entities are displayed, they val-
ued the amount of information available much more. This is important feedback in order
to help us understand what to improve.

This finishes the analysis of the questions from the first survey. From this, we can
conclude that all of Text2Storyline’s features are broadly viewed as important but, from
having respondents order them according to their relevance, people still prefer the com-
ponents that display the most amount of information in a direct manner such as the "An-
notated Text’. Then again, people still value the presence of visual elements such as il-
lustrations in the "Storyline” alongside as little text as possible. This may be an obvious
disparity, although it can be explained by people preferring to have both components
display information in distinct ways: "Annotated Text” includes as much information as
possible and "Storyline” chronologically shows little bits of text for each each illustrated

event for a lighter and more visual-oriented approach.

4https://dandelion.eu/semantic-text/entity-extraction-demo/


https://dandelion.eu/semantic-text/entity-extraction-demo/
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Which of the following options (A or B) do you prefer as a means to display multiple entities
regarding a news related to Queen Elizabeth Il.

oPGAO A

Canada

) h J Albertn du Save-<obury, Jorgs 11 20 Rxien unide tabel pavees Ly

(A) First question on the overall look of the interface with entities

Which of the following options (A or B) do you prefer as a means to display one entity (Queen
Elizabeth II).

OPGAO A OPGAO B
==

Isabel Il do Reina Unido

Isabel Il do Reino Unido
B human

Rainha Elizabeth Il (Isabel || do Reino Unido) W <}

g Abstract: Spot: rainha lsabel Il
atual rainha do Reina Unido e de Isabel Il fem inglés: Elizaketh Il, nascida Elizabeth Alexandra
i ———— Mary; Londres} & a atual Rainha do Reina Unido e de mais accuracy: ([N
ndependentes chamados catorze Estados independentes chamados de Reinos da

Comunicade de Nagfies, além de chefe da comunidade Categories: Anglicanos do Reino Unida, Cavaleiros
Commonwealth (em 1952 com a merts de jarge Vi) formada por da Ordem da Aguia Branca, Cavaleiros
53 estados. Sendo a primeira monarca feminina soberana da da Ordem do Tosio de Quro, Damas.
Casa de Windsor (ramo da Casa de Saxe-Coburgo-Gota)e a da Ordem da Jarreteirz, Descendentes
Guvernadera Suprema da lgreja da Inglaterra. Em algum de da rainha Viléria da Reing Unida
seus outros [stados soberancs, ela possui o tiule de Defensora
da Fé.

-/

A

B

(B) Second question on the specific look of the interface for one entity

FIGURE 5.9: Two questions from the first survey on a comparison between
Text2Storyline’s Entities and Dandelion’s Entities
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5.2 Comparability Evaluation

The second survey focuses on the effectiveness of Text2Storyline’s prime components,
namely ‘Storyline” and “Entities’. The remaining components, although just as important,
were excluded from this assessment as their potential flaws and strong points were al-
ready evident and well-known. Therefore, all elements from the previously mentioned
components are assessed and compared to the original sources, similar systems or manu-
ally selected alternatives. Being substantially more extensive than the first survey, it only
gathered 36 responses. As expected, the majority of the participants are between 18 to
24 years of age (50%), followed by ages 25 to 39 (33%), older than 40 (16%), and lastly,
17 or younger (1%). As for distribution based on academic qualifications, the majority of
participants has a Bachelor’s degree (50%), followed by people with Secondary Education
(14%), those with a Master’s degree (28%) and lastly, those with a Doctorate degree (8%).

This questionnaire addresses the ‘Storyline” and "Entities” components for four distinct
examples, which were already mentioned throughout this thesis and are the following:
news article on Queen Elizabeth II; Wikipedia page on Italian poet Dante Alighieri; a news
article on the death of the former Portuguese President of the Republic, Mario Soares,
which is also our running example 1; and the query “Sindrome Respiratéria do Médio
Oriente” (Middle East Respiratory Syndrome).

The first part of the survey focuses on evaluating the ‘Storyline” feature, as the first set
of questions (see Subsection 5.2.1) focus on all three elements present in an event of the
‘Storyline” feature, namely the related image, date and title. Relevance of events is also
an important point of study (see Subsection 5.2.2), in order to note whether automatically
scored temporal expressions which were classified as irrelevant are indeed irrelevant, thus
worth hiding the respective events by default, and vice-versa. Then, focus is shifted to
comparing illustrations from all four events to manually selected ones (see Subsection
5.2.3), in order to better understand how accurate the image selection tool is.

The second part of this survey (see Subsection 5.2.4) focuses on entities, expanding
on what was inquired in the previous survey. However, the main focus is determining
how effective Text2Storyline is at providing the most accurate or precise information for
entities. This includes the images that represent each entity as well as a description and
possible classes, among other elements. These questions begin by considering a set of

multiple entities overall and then, focus on a single entity.
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5.2.1 Storyline Feature’s Effectiveness

In this section, we continue what was previously discussed in the first survey (see Section
5.1.2). In addition to this previous experiment, participants are also asked to rate the title,
image and date of 7 randomly chosen chronological moments for each event, from 1 (least)
to 3 (most), according to how adequate each element is. Given the extensive number of
questions, a summary will be presented and the most notorious or unexpected results will

be shown and discussed.

5.2.1.1 Queen Elizabeth II

The first test subject to be analyzed is the news article on Queen Elizabeth II. Results
vary but the general consensus is that dates are almost always accurate or correct (2 or
3). Titles are sometimes incomplete (2) but more frequently correct (3). This may happen
because YAKE! is used with a 3-gram value to obtain the best keyphrase of the description
and in some cases titles with more than 3 words are necessary. However, the correct-
ness of images is uncertain, oscillating between completely wrong (1) to acceptable but
flawed (2) yet almost never perfect (3). It is important to note that these observations
were performed considering the example of the news article centered on Queen Elizabeth
II, therefore, some participants may not have been totally aware of the topic despite some
contextual information provided so, the margin for error in these submissions, although
minor, must be taken into account. Figure 5.10 shows, for this example, the storyline
events that achieved the most positive and negative feedback. The distribution of votes
is also displayed. For the first event, (see Figure 5.10a), the majority believe the image
and the date are accurate and adequate as it properly shows a photo of Queen Elizabeth
and Prince Philip’s wedding. However, the title is simply “"Marinha Filipe Mountbatten”
(Navy Philip Mountbatten) which is clearly incomplete as it should mention the wedding
as well as Elizabeth. As for the negatively rated event (see Figure 5.10b), all elements
with the exception of the date and the description are severely flawed. The title is "Harry
torna-se publica” (Harry becomes public) which by itself is nonsensical. Consequently,
the illustration follows the same erratic behaviour as it is in no way related to the event in
question.

Additionally, Figure 5.11 displays a table of the complete distribution of results in per-
centage (%). The most voted score for every element (title, image and date) of 7 randomly

chosen chronological moments is marked accordingly for an easier analysis. The average
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score that takes into account all assessed moments for each element is also shown. This
was achieved by summing the number of votes for each score multiplied by that score
(1, 2 or 3), which was then divided by the total number of respondents (36). This was
performed for each chronological moment and its outcome represents the average score
for that specific moment in the event. Then, those averages were summed and divided
by the total number of moments in question (7). This process is done separately for each

element, namely the title, the image and the date.

Rate the following elements from 1 to 3, where 1 is the least adequate and 3 means very adequate for the

Rate the following elements from 1 to 3, where 1 is the least adequate and 3 means very adequate for the description of the chronological event from October 2019

description of the chronological event from 20th November 1947.

20 DE NOVEMBRO DE 1947

Marinha Filipe Mountbatten

OUTUBRO DE 2019

Harry torna-se publica

20 de Novembro de 1947 Em Outubro de 2019

BN 3
. .2 3

0 =l -

Title Image Date Title Image Date

() Storyline event and results (B) Storyline event and results

FIGURE 5.10: Storyline events with the most positive (a) and most negative (b) results

Title Image Date
Moment 1 0.25 0.33 D.78 0.11 0.11 D.4 0.22 0.31
Moment 2 D.44 0.36 0.2 0.05 0.08 0.05 0.17
Moment 3 D.58 0.17 0.25 i 0 0.08 D.44 0.39 0.17
Moment 4 0.31 g 0.16 0.33 D.39 0.28 0.03 0.17
Moment 5 D.389 0.33 0.28 D.64 0.25 0.11 0.25 0.36
Moment 6 0 0.31 0.19 D.89 0 0.11 0.03 0.17
Moment 7 D.6 0.19 0.14 D.89 0.08 0.03 0.06 0.22
Avg Score 1.79 1.58 2.38

FIGURE 5.11: Full distribution of votes in percentage (%) for all questions for the example
on Queen Elizabeth II

5.2.1.2 Mario Soares

The next example, referent to events on the life of Mdrio Soares, shows significantly better
results, overall. However, the titles seem to have become worse taking on the role of

the poorest displayed element. Dates are, once more, rarely rated with a score of 1 and
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in cases when that happens, the majority still decides that it is acceptable, yet flawed (2).
This comes down to some participants being more critical than others. As for illustrations,
images are accurate and correct considering the title that is provided, but as the majority
of participants is correlating the image to the entire context provided by the description of
said event, the rating of both title and image decrease significantly. We may assume that
the main issue lies in the title being incomplete (2). Consequently, the image suffers from
this behaviour and is considered completely wrong (1). Similar to the previous example,
two distinct events and respective results are displayed in Figure 5.12. Additionally, The
positively rated event (see Figure 5.12a) is slightly confusing as the main occurrence is
Mario Soares founding the Socialist Party. However, since the entire sentence where the
date is found is used, it also mentions the notion of the former President of the Republic
of Portugal being considered the father of Democracy towards the end of the sentence.
This may have confused some participants resulting in the divisive decision in rating
the title and image accordingly. The date is simply correct as the majority of the votes
confirms. As for the second event (see Figure 5.12b), the date was still considered correct
by most people. However, the title "Presidente da Reptiblica” (President of the Republic)
is incredibly incomplete as it fails to mention the actual occurrence for this date, which
is Mdrio Soares being hospitalized. The image is also too generic, only showing four
pictures of Mério Soares throughout his life. Note that, if the title had been correct then
so would the illustration.

Additionally, Figure 5.13 displays a table of the complete distribution of results in per-
centage (%). The most voted score for every element (title, image and date) of 7 randomly
chosen chronological moments is marked accordingly for an easier analysis. The average
score that takes into account all assessed moments for each element is also shown. This
was achieved by summing the number of votes for each score multiplied by that score
(1, 2 or 3), which was then divided by the total number of respondents (36). This was
performed for each chronological moment and its outcome represents the average score
for that specific moment in the event. Then, those averages were summed and divided
by the total number of moments in question (7). This process is done separately for each

element, namely the title, the image and the date.
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Rate the following elements from 1 to 3, where 1 is the least adequate and 3 means very adequate for the
description of the chronological event from 1973

023G 1973
%) & Partido Socialista
K W
© « cra
4 N/
N P

Rate the following elements from 1 to 3, where 1 is the least adequate and 3 means very adequate for
the description of the chronological event from 13th December 2016.

13 DE DEZEMBRO DE 2016

residente da Republica

Tite Image Date

Tile Image Date

(A) Storyline event and results (B) Storyline event and results

FIGURE 5.12: Storyline events with the most positive (a) and most negative (b) results

Title Image Date
Moment 1 0.19 D.4 0.39 0.22 0.28 0.08 0.28
|Mo ment 2 0.19 0.39 0.28 0.28 0.11 0.14
|Moment 3 0.08 D.4 0.44 D.38 0.33 0.28 0.06 0.17
|Mo ment 4 0.14 i 0.33 0.14 0.19 0.19 0.36
Moment 5 0.36 D.38 0.25 0.39 D.4 0.19 0.06 0.22
Moment 6 0 0.28 0.22 0.36 D.39 0.25 0.17 0.19
Moment 7 0 0.31 0.19 0.25 D.58 0.17 0 0.06
Avg Score 2.04 2.07 2.59

FIGURE 5.13: Full distribution of votes in percentage (%) for all chronological moments
for the example on Mario Soares

5.2.1.3 Dante Alighieri

The next example, which is centered on Dante Alighieri, the famous Italian writer, dis-
plays an increasing trend on poorly displayed illustrations for events. Excluding 2 of the
total 7 random chronological moments, the overwhelming majority decided the images
were extremely incorrect or unrelated (1) to the events they try to depict. In contrast,
dates are rated as very adequate (3) throughout, with one exception where votes were
more spread out but still somewhat neutral (2), which shows participants were critical,
yet did not dismiss this element as totally flawed. The rating of titles falls in-between the
other two elements of a storyline, receiving a divisive feedback (1 or 2) from participants
in almost all chronological events that were tested. This may be due to titles reflecting the
most important part of the description but striking users as still not being good enough.

Other, more critical participants may have decided extracting the main idea, location or
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personality from the description is not enough of a condition to have the title be consid-
ered incomplete. Figure 5.14 illustrates the best and worst rated events for this example.
The first (see Figure 5.14a), and overall positive event throughout all elements is merely a
final annotation on a painting that depicts Dante and his lover. Despite this, the event is
still properly dated and the illustration shows that painting which is proven by the distri-
bution of results for those elements. However, the title is somewhat lackluster as it only
mentions the author of the painting as ”italiano Cesare Sacaggi” (italian Cesare Sacaggi).
The participants were rather benevolent in rating this title and the tie between poorly
chosen (1) and somewhat acceptable (2) is understandable. As for the second chronologi-
cal moment (see Figure 5.14b), which refers to the arranged marriage between Dante and
Gemma Donati, is rather poorly rated. The only exception is the date, as it remains con-
sistently well reviewed in all examples thus far. The title only refers to Gemma'’s father,
"Messe Manetto Donati” and that should not be the focal point of this occurrence. The
title is in no way related to either the description or the title as it only shows a building.
It must be noted that no images can be found of Gemma or her father, so illustrating this
event would be incredibly difficult if not impossible. However, the image chosen is far
from an acceptable solution.

Additionally, Figure 5.15 displays a table of the complete distribution of results in per-
centage (%). The most voted score for every element (title, image and date) of 7 randomly
chosen chronological moments is marked accordingly for an easier analysis. The average
score that takes into account all assessed moments for each element is also shown. This
was achieved by summing the number of votes for each score multiplied by that score
(1, 2 or 3), which was then divided by the total number of respondents (36). This was
performed for each chronological moment and its outcome represents the average score
for that specific moment in the event. Then, those averages were summed and divided
by the total number of moments in question (7). This process is done separately for each

element, namely the title, the image and the date.

5.2.1.4 Middle East Respiratory Syndrome

The last example focuses on the Middle East Respiratory Syndrome or MERS. Similarly to
the previous examples, the dates maintain a consistent positive rating (3) throughout all
events. The title suffers from the opposite kind of feedback, as all but one event have been

considered by the majority to be inadequate (1). The illustrations can have two common
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Rate the following elements from 1 to 3, where 1 is the least adequate and 3 means very adequate for the
description of the chronological event from 1903, Rate the following elements from 1 to 3, where 1 is the least adequate and 3 means very adequate for the
description of the chronological event from 1277

1903,

' -.
.. °
° Title Image Date

Title lImage Date

(A) Storyline event and results (B) Storyline event and results

FIGURE 5.14: Storyline events with the most positive (a) and most negative (b) results

0.19

0 0.06 0.06 0.11

|Moment & 0.08 0.03 0.25 0.25
[Moment 4 0.03 0 0.11
0.03 0.03 0.14
0.22 0.08 0.17
0.39 0.14 0.17
|Avg Score 2.00 1.40 2.62

FIGURE 5.15: Full distribution of votes in percentage (%) for all chronological moments
for the example on Dante Alighieri

outcomes, the first being an evident decision towards improper or incorrect selection. The
second result is more positive as it registers a disparity between somewhat appropriate
(2) or incorrect (1) as a small minority consider it is as correct and adequate as possible (3).
Figure 5.16 shows the participant’s behaviour for two distinctly rated events. The event
that gathered more positive results (see Figure 5.16a) is centered on the discovery of the
Severe Acute Respiratory Syndrome (SARS) disease. The description contains two dates:
”2003”, the one this event focuses on, and ”2012”, the date the MERS disease was dis-
covered. Therefore, even though it would be more suitable to focus on MERS rather than
SARS, the date is correct, as the majority of participants decided. From this thought, then
the title "Sindrome Respiratéria Aguda Grave” (Acute Severe Respiratory Syndrome) is
also mostly correct, although a better alternative should mention its discovery. This may
have steered the majority of users to rate it as only being adequate enough (2). As for the

image, it correctly illustrates SARS, especially to anyone ignorant on the matter and, as
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such, no participant rated this illustration with a score lower than 2 and the vast majority
decided it is a good image selection (3). When it comes to the more negatively assessed
storyline event (see Figure 5.16b), the date element still registers a majority of votes to-
wards being accurate and adequate (3). However, both the title and illustration have been
rated as very poor choices (1) by the overwhelming majority. The title chose a part from
the description that is merely advertisement, in part being in capitalized letters. This neg-
atively impacted the whole event as the focal point should have been the death of the last
known MERS infected patient in South Korea. This also influenced the quality of the im-
age for this event. Even though it is a correct choice for this title, it is completely unrelated
to the event and to MERS. Therefore, these negative results are expected.

Additionally, Figure 5.17 displays a table of the complete distribution of results in per-
centage (%). The most voted score for every element (title, image and date) of 7 randomly
chosen chronological moments is marked accordingly for an easier analysis. The average
score that takes into account all assessed moments for each element is also shown. This
was achieved by summing the number of votes for each score multiplied by that score
(1, 2 or 3), which was then divided by the total number of respondents (36). This was
performed for each chronological moment and its outcome represents the average score
for that specific moment in the event. Then, those averages were summed and divided
by the total number of moments in question (7). This process is done separately for each

element, namely the title, the image and the date.

Rate the following elements from 1 to 3, where 1 is the least adequate and 3 means very adequate for the
description of the chronological event from 2003. Rate the following elements from 1 to 3, where 1 is the least adequate and 3 means very adequate for the
description of the chronological event from 25th November 2015

2003
Respiratéria Aguda Grav

BLO PAGAMEN sosomss
V.

% P | s
. .2 3 L

| BN} 3

25-11-2015
]
30
25
20
20
15
10 10
5 -l
J .l 0
Title Image. Date
Tite Image Date

(B) Storyline event and results

(A) Storyline event and results

FIGURE 5.16: Storyline events with the most positive (a) and most negative (b) results

Lastly, Figure 5.18 displays the average rating score of each element, considering all
four examples (Queen Elizabeth II, Mario Soares, Dante Alighieri, MERS). These aver-

ages were obtained by summing the previous average scores for each instance and then
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Title Image Date
Moment 1 0.14 D.58 0.28 0.06 0.19 0.14 0.22
Moment 2 0.39 D.44 0.17 | 0.39 0.08 0.11 0.25
Moment 3 D.44 D.44 0.11 D.56 0.36 0.08 0.11 0.25
Moment 4 ( 0.33 0.17 0.28 D.4 0.25 0.17 0.25
Moment 5 D.6 0.14 0.19 D.84 0.08 0.08 0.08 0.25
Moment 6 D.69 0.11 0.19 D.88 0.06 0.06 0.06 0.19
Moment 7 D.389 D.35 0.22 0.33 D.6 0.06 0.06 0.11
Avg Score 1.72 1.70 2.57

FIGURE 5.17: Full distribution of votes for all questions for the example on the Middle
East Respiratory Syndrome (MERS)

dividing it by the total number of said instances (4). This process is done separately for
each element, namely the title, the image and the date. These simple yet incredibly infor-
mative values show that dates were the highest rated element, having almost no issues
throughout the total 28 (7 x 4) chronological moments that were assessed. The other two
elements, title and image, received rather underwhelming ratings in comparison, 1.89 and
1.69, respectively. This shows us the aspects of the storyline that need improvement the

most.

Title | Image | Date
Avg Score 1.89 1.69 2.54

FIGURE 5.18: Average score for each element across all examples

5.2.2 Storyline Relevance Date Effectiveness

One other aspect of the "Storyline” is once more assessed with the help of the survey for
completely unbiased feedback. We aim to verify that low scores (below 0.35), which are
assigned to dates by Time-Matters, are indeed not relevant to be shown to the users. Note
that non-relevant dates are not shown in the "Storyline” component by default. Therefore,
6 questions were asked for each of the four total examples, thus resulting in a total of 24
questions. For each example, 3 relevant events with scores higher than 0.35 and 3 with
scores lower than 0.35 were used as test subjects and the participants of the survey were
asked if the event in question was relevant to them, when taking into account the general

sense and focus of each text or query. There are three possible choices for each question:
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Yes, it is important; Yes it is important, but some elements such as title, date or image are
incorrect; No, it is not important. Note that scores of each event were kept hidden from

respondents to promote an unbiased behavior.

5.2.2.1 Queen Elizabeth II

The first set of questions corresponding to the narrative generated on the life events of
Queen Elizabeth II presented divergent opinions for the so-called relevant chronological
moments, although the small majority did agree all 3 randomly chosen moments are im-
portant while acknowledging there are some flaws, as Figure 5.19a confirms for one of
those occurrences. The event is indeed important as it describes a key moment in the life
of Elizabeth, however, the title and image are incorrect. One exception, however, steered
all participants into agreeing it was a relevant event, although the votes were still split
between the existence of errors or not. These are sensible questions, as the minimal is-
sue in any element will tip the decisions towards that option. Regarding the irrelevant
events, the same conflicting behaviour occurred in only one of the questions, whereas
there was a unanimous agreement that the other two events are important, despite hav-
ing a low score. Figure 5.19b proves these results by showing one of those events. This
behaviour is entirely justifiable given the context of this event, which focuses on Queen
Elizabeth’s 90th birthday. The image is acceptable and, while the title is incomplete, it is
understandable how some people decided it was good enough to select the first option.
This outcome may suggest that low scores do not necessarily mean that the subsequent
occurrence it depicts is unimportant. Additionally, Figure 5.20 displays a table with the
full distribution of results for all six chronological moments on the life of Queen Elizabeth
II. The most voted option is marked accordingly and each question is automatically iden-
tified as relevant (score ;= 0.35) or irrelevant (score j 0.35). The average score distribution
is also calculated for a more generic understanding on this subject. For this, we assumed
that option "No” carries a value equivalent to a score of 1, ”Yes, but has errors” means a
score of 2 and ”Yes” represents a score of 3. Then, the amount of votes (0 to 36) for each
option were multiplied by their respective score (1, 2 or 3), such that the number of votes
for ”No” is multiplied by 1, the amount of votes for ”Yes, but with errors” is multiplied by
2 and the number of votes for “Yes” is multiplied by 3. Then that value is divided by the
total number of moments that are being assessed (6), which results in the final average

score. This score has a value of 2.09, which implies that, being closer to the score of 2,
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means most, if not all, chronological moments in question were voted by participants as

being relevant to the event but having evident errors.

Regarding a text centered on Queen Elizabeth Il is the following chronological event from 21st April 2016
important to visualize in the storyline?

Regarding a text centered on Queen ELizabeth |1, is the following chronological event from July 2022
important to visualize in the storyline?

21 DE ABRIL DE 2016

Isabel celebra

JULHO DE 2022

Comandante junior honoraria
21 de Abril de 2016

Julho

@ Ves, itis important

@ VYes, itis important but some
elements (title, date or image) are
not correct

@ Yes, itis important

@ Yes, itis important but some
elements (tile, date or image) are
not correct

No, itis not important
No, itis not important

(A) Storyline event and results (B) Storyline event and results

FIGURE 5.19: Storyline events with a high score (0.429) (a) and a low score (0.228) (b)

Yes, but has errors
(2) Relevance

Moment 1 0.03 0.72 0.25 Irrelevant
Moment 2 0.31 0.50 0.19 Relevant
Moment 3 0.14 0.47 0.39 Relevant

Moment 4 0.36 0.39 0.25 Irrelevant
Moment 5 0 Irrelevant
Moment 6 0.50 0.04 Relevant
Avg Score 2.09

FIGURE 5.20: Full distribution of results in percentage (%) for all questions on the rele-
vance of events on Queen Elizabeth II

5.2.2.2 Mario Soares

For the next example, centered on the former President of Portugal, Mério Soares, all
events are inherently relevant. The event with the lowest score (0.416) refers to his death,
and is arguably the most important event from this storyline. The participants agree as
100% decided it was relevant, although a small majority (59%) decided some elements
were flawed. As Figure 5.21a shows, the title was definitely the main motivation for
this choice as it fails to mention the death of Mdrio Soares. The image is also not too il-
lustrative but still shows Mario Soares from a moment not too distant from his passing.

Similarly, all others events share this overwhelming majority, as only one event, which
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is illustrated in Figure 5.21b, had 2 (6%) negative votes out of the total 36. The majority
of people considered there were flaws in this event’s elements. Both title and image are
not evidently wrong, but the title fails to convey the main occurrence, which is that he
failed to be elected President of Portugal in 2006. Overall, even though the 6 events were
already considered relevant, they are confidently confirmed to be important to the nar-
rative. Additionally, Figure 5.22 displays a table with the full distribution of results for
all six chronological moments on the life of Queen Elizabeth II. The most voted option
is marked accordingly and each question is automatically identified as relevant (score ;=
0.35) or irrelevant (score j 0.35). The average score distribution is also calculated for a
more generic understanding on this subject. For this, we assumed that option "No” car-
ries a value equivalent to a score of 1, “Yes, but has errors” means a score of 2 and ”Yes”
represents a score of 3. Then, the amount of votes (0 to 36) for each option were multiplied
by their respective score (1, 2 or 3), such that the number of votes for “"No” is multiplied
by 1, the amount of votes for ”Yes, but with errors” is multiplied by 2 and the number
of votes for ”"Yes” is multiplied by 3. Then that value is divided by the total number of
moments that are being assessed (6), which results in the final average score. This score
has a value of 2.59, which implies that respondents decidedly agreed all chronological
moments are relevant. However, there appears to be less certainty when deciding on the
existence of flawed elements, as the first three moments were quite convincingly voted as

not having any issues, but the last three were not as discernible.

Regarding a text centered on former President of Portugal Mario Soares, is the following chronological

”
event from 7th January 2017 important to visualize in the storyline Regarding a text centered on former President of Portugal Mario Soares, is the following chronological

event from 2006 important to visualize in the storyline?

07 DE JANEIRO DE 2017

Sabado Mario Soares

este sabado

@ Ves, itis important @ Yes, itisimportant

@ VYes, itis important but some
elements (tite, date or image)
are not correct

Yes, itis important but some
elements (titl, date or image) are
not correct

No, itis not important No, itis not important

<

(B) Storyline event and results

4

(A) Storyline event and results

FIGURE 5.21: Storyline events with a high score (0.642) (a) and a lower score (0.416) (b)
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Yes, but has errors
(2) Relevance

Moment 1 Relevant
Moment 2 0 0.39 Relevant
Moment 3 Relevant
Moment 4 0.04 Relevant
Moment 5 0.39 Relevant
Moment 6 0.42 Relevant
Avg Score 2.59

FIGURE 5.22: Full distribution of results in percentage (%) for all questions on the rele-
vance of events on Mario Soares

5.2.2.3 Dante Alighieri

The third example is centered on the Italian poet Dante Alighieri, as three irrelevant
and three relevant events on his life were proposed to participants for evaluation. Even
though, the events with a higher score were still considered relevant by at least 75% of
people with a massive emphasis on the errors of their elements, it was not as clear of a
decision as it was noted in the previous example. The events with low scores that were
deemed irrelevant showed a polar opposite distribution of results, with one event having
100% of votes agree it is important and with only 6 votes (17%) being critical and consider-
ing at least one element is flawed, as Figure 5.23a illustrates. This question benefited from
the benevolence of participants mixed with lack of knowledge on the topic as the image is
indeed rather poorly selected, even though the title is optimal. On the other hand, another
irrelevant event, shown in Figure 5.23b, has a majority of 75% of the participants deciding
it is not relevant for this narrative, which is justifiable as it should not be an actual event
since it is merely using the date of publication of a book used as a bibliographic reference
during the writing of Dante’s Wikipedia page, where all texts for storyline events was ex-
tracted from. Even then, 25% still thought it was worth including and, taking into account
that the image and title are appropriate justifies the majority of those votes identifying no
flaws. Additionally, Figure 5.24 displays a table with the full distribution of results for all
six questions of events on the life of Dante Alighieri. The most voted option is marked
accordingly and each question is identified as relevant (score ;= 0.35) or irrelevant (score
i 0.35). The average score distribution is also calculated for a more generic understanding
on this subject. For this, we assumed that option "No” carries a value equivalent to a

score of 1, ”Yes, but has errors” means a score of 2 and “Yes” represents a score of 3. Then,
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the amount of votes (0 to 36) for each option were multiplied by their respective score (1,
2 or 3), such that the number of votes for “"No” is multiplied by 1, the amount of votes for
"Yes, but with errors” is multiplied by 2 and the number of votes for ”Yes” is multiplied
by 3. Then that value is divided by the total number of moments that are being assessed
(6), which results in the final average score. This score has a value of 2.02, implying that,
by being closer to the score of 2, most, if not all, chronological moments were voted by

respondents as being relevant to the event while having perceptible errors.

Regarding a text centered on Dante Alighieri, is the following chronological event from 1990 important
Regarding a text centered on Dante Alighieri, is the following chronological event from 1289 important to to visualize in the storyline?
visualize in the storyline?

1289 - 1990
Batalha de Campaldino q Referéncias Etienne Gilson

= Em 1289 t L

— - P René G t t 1990

@ VYes, itis important @ Yes, itis important

@ VYes, itis important but some @ Yes, itis important but some
elements (title, date or image) are elements (title, date or image) are
not correct not correct
No, itis not important No, itis not important

83,3%
20,8%

(A) Storyline event and results

(B) Storyline event and results

FIGURE 5.23: Storyline events with a low score (a/b)

Yes, but has errors
(2) Relevance

|Moment 1 0.31 0.61 Relevant
|Moment 2 0.08 0.58 Irrelevant
|Mument 3 0 Irrelevant
|M0ment 4 0.17 0.72 0.11 Relevant
|Moment 5 “ 0.21 Irrelevant
Moment 6 0.28 0.61 0.11 Relevant
Avg Score 2.02

FIGURE 5.24: Full distribution of results in percentage (%) for all questions on the rele-
vancef of events on Dante Alighieri

5.2.2.4 Middle East Respiratory Syndrome

The final example, a narrative generated from the query ”"Sindrome Respiratéria do Médio
Oriente” (MERS) only has one irrelevant event with a score of 0.224. A total of 75% of the
participants decided it is worth being included in the storyline, despite having terribly

flawed elements in the title and illustration, as it was previously observed (see Figure
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5.16b). The main information the description conveys is rather important, which justi-
fies this distribution of results shown by Figure 5.25a. The remaining relevant events are
positively rated overall and are all considered important to the narrative. Two of those
events received unanimous approval, as in one, displayed by Figure 5.25b, the majority
(75%) voted that no errors were found in the occurrence’s elements. In the other, the op-
posite was noted as most people (71%) considered there was an issue with at least one of
the elements. This implies that although the events that are being formed are correct and
related to the context of the narrative, some of its elements need improvement as they
may confuse users or be a nuisance. Additionally, Figure 5.26 displays a table with the
full distribution of results for all six questions of events on the Middle East Respiratory
Syndrome (MERS). The most voted option is marked accordingly and each question is
identified as relevant (score ;= 0.35) or irrelevant (score j 0.35). The average score distri-
bution is also calculated for a more generic understanding on this subject. For this, we
assumed that option "No” carries a value equivalent to a score of 1, ”Yes, but has errors”
means a score of 2 and “Yes” represents a score of 3. Then, the amount of votes (0 to 36) for
each option were multiplied by their respective score (1, 2 or 3), such that the number of
votes for "No” is multiplied by 1, the amount of votes for ”Yes, but with errors” is multi-
plied by 2 and the number of votes for “Yes” is multiplied by 3. Then that value is divided
by the total number of moments that are being assessed (6), which results in the final av-
erage score. This score has a value of 2.22, meaning that all chronological moments were
voted by respondents as being relevant to the event. This certainty was repeated when
identifying potential flaws in the elements of the moments in question, as all but one were

voted as having errors.

Regarding a text centered on the Middle East Respiratory Syndrome (MERS), is the following chronological

] me (1
event from 25th November 2015 important to visualize in the storyline Regarding a text centered on the Middle East Respiratory Syndrome (MERS), is the following chronological

event from 2003 important to visualize in the storyline?

BLO PASRMEN:
‘/ ?UDS
W ey L

No, itis not important

(A) Storyline event and results (B) Storyline event and results

FIGURE 5.25: Storyline events with a low score (a/b)
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Yes, but has errors

(2) Relevance
Moment 1 0 Relevant
Moment 2 0.11 0.64 0.25 Relevant
Moment 3 0.14 0.67 0.19 Relevant
Moment 4 0 0.64 0.36 Relevant
Moment 5 0.21 0.75 0.04 Irrelevant
Moment 6 0.14 0.56 0.31 Relevant
Avg Score 2.22

FIGURE 5.26: Full distribution of results in percentage (%) for all questions on the rele-
vance of events on MERS

Lastly, the final average rating score considering all four examples combined (Queen
Elizabeth II, Mério Soares, Dante Alighieri, MERS) sums up the ratings of all 24 assessed
chronological moments. This value was obtained by summing the previous average
scores for each instance and then dividing it by the total number of said instances (4). This
score is 2.23, which can imply multiple conclusions. Overall, most respondents agreed
that the majority of both non-relevant and relevant moments, save some exceptions, be-
long in the storyline. However, this is not entirely a positive result for Text2Storyline, as
some initially considered lowly scored moments should be scored higher, thus identifying

a potential flaw in the system.

5.2.3 Storyline Image Effectiveness

Lastly, we take a different approach that allows us to assess the degree of correctness of
images in events by putting them against manually selected images of the same event.
Given a random chronological event in the "Storyline” component, accompanied by an
illustration, we fetched an image that would be appropriate for said event and let respon-
dents state their preference between either of them. This different methodology helps
us grasp the notion of how effective the illustration selection tool is when compared to
other images that participants should naturally favor. Figure 5.27 illustrates two ques-
tions that obtained the most interesting outcome. This is important to help us understand
how much having somewhat incorrect or unrelated illustrations negatively impacts the
reader’s perception of an event, taking into account that most respondents showed their
preference towards having images in storyline events in the first survey. The results were
somewhat expected in most questions as the overwhelming majority preferred the man-

ually selected images, even when Text2Storyline’s illustrations were considered correct.
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In one of these cases, all 36 (100%) participants choose that option (see Figure 5.27a). In-
terestingly, two questions managed to sway participants into voting for the automatically
selected image. Both belong to Dante’s example and achieved 53% and 56% of the votes.
Figure 5.27b displays the latter of these two instances. These distinct distribution in pref-
erence implies that images that may be arguably unrelated to the event will always be
disregarded as it would rarely occur with a manually selected image. On the other hand,
automatically chosen illustrations have the ability to be just as appropriate as manually
selected ones, or even beat them in some instances. This can prove that, even though
it is still flawed, elements such as images being automatically chosen can be a massive
advantage when generating visual narratives on a larger scale, for which there are not
enough human resources, or it would be costly. These results also imply that the image
selection algorithm used in this project, which uses the title of a given moment in a story-
line event and then uses it as a query to extract the best possible image from Arquivo.pt’s
image archive, may not be the most appropriate. As such, other approaches should be
considered in the future. Note that, prior knowledge in the topic at hand, or lack of it, can
have an impact on participants preferences, which is slightly more evident in the question
for the event of Dante’s face reconstruction. There was only a slight margin of votes that
preferred Text2Storyline’s image which shows a clear hesitation from participants. How-
ever, the manually selected image poses that rare occasion where it is actually incorrect
as it illustrates Dante’s popular death mask, instead of what this chronological moment
is alluding to. This undoubtedly swayed some distracted respondents into opting for this
choice.

Overall, almost all non-relevant dates were considered important to the event it was
inserted in. The one exception was a fixture that referred to the date of publication of a
book, used as a bibliographical reference, thus, it was never relevant to the event. As for
all other irrelevant events, respondents decidedly agreed they belonged in the storyline,
even if they added little information. However, it must be noted that the majority believe

these events displayed at least one flawed element, be it the title, the image or the date.

5.2.4 Entities’ Effectiveness

The final set of questions in this second survey focus on the "Entities” feature, in a sim-

ilar way to how questions in the previous survey were handled, but with a different
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Which of the following images (A or B) do you consider the most appropriate to
Which of the following images (A or B) do you consider the most appropriate to describe Dante's face reconstruction?
describe the wedding of prince Harry?

2007

18 de Maio de 2018

(A) Question from the second survey on the preferable

image for a storyline event (B) Question from the second survey on the preferable

image for a storyline event

FIGURE 5.27: Questions from the second survey comparing Text2Storyline’s automati-
cally selected illustration (Option A) to a manually selected image (Option B)

motivation. The aesthetic aspect was disregarded to pivot onto the correctness of ele-
ments, such as images, classes and descriptions. Just as the main intent of these questions
changed, so did our intentions, as we now aim to identify potential weaknesses and flaws
in Text2Storyline’s entities. All examples that have been previously mentioned, with the
exception of the “Sindrome Respiratéria do Médio Oriente” (MERS) query example, were
used for this set of questions. This exception comes from the fact that there would not
be an accurate way to measure the two platforms as these entities were identified from
multiple documents rather than just one. It should also be noted that Dandelion only

supports texts up to 700 characters whereas Text2Storyline’s limit is 10.000 characters.

5.2.4.1 Queen Elizabeth II

The distribution of results followed a more extreme inclination than the votes registered
in the first survey. The questions based on Queen Elizabeth had the most positive results,
with 86% votes in favor for the entities overall, and 83% for a specific entity. Figure 5.28
shows the options given to participants in these two questions for this example. These
results are somewhat expected as more entities seem accurate and correctly identified.
Images are also essential as it is the element people first look at, and having a high amount

of correct illustrations ensures this preference. Considering a single entity in particular
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makes the decision even more obvious as Dandelion’s image for Queen Elizabeth II is

incorrect, as can be seen in Figure 5.30d.

3 places

Eduardo VIIl do Reino Filipe, Duque de
Unido Edimburgo

i = J
Alberto de Saxe-Coburg... Jorge V1 do Reine Unido Isabel Bowes-Lyon

(B) Overall look of Dandelion’s entities

Isabel Il do Reino Unido Isabel Il do Reino Unido
B humen
Isabel I (em inglés: Elizabeth I, Rainha Elizabeth Il (Isabel Il do Reino Unido) W «§
nascida Elizabeth Alexandra Mary;
Londres, 21 de abril de 1926) 6 Abstract: Spot: Isabel 11 do reino unido
stual rainha do Reino Unido e de Isabel Il (em inglés: Elizabeth II, nascida Elizabeth Alexandra
mais catorze Estados Mary; Londres) é a atual Rainha do Reino Unido e de mais Accuracy: (N
indepenidantes charmiados. catorze Estados independentes chamados de Reinos da
Comunidade de Nagdes, além de chefe da comunidade Categories: Anglicanos do Reino Unido, Cavaleiros.
Commonwealth (em 1952 com a morte de Jorge Vi) formada por da Ordem da Aguia Branca, Cavaleiros
53 estados. Sendo a primeira monarca feminina soberana da da Ordem do Tosdo de Ouro, Damas
Casa de Windsor (ramo da Casa de Saxe-Coburgo-Gota) e a da Ordem da Jarreteira, Descendentes
Governadora Suprema da Igreja da Inglaterra. Em algum de da rainha Vitéria do Reino Unido
seus outros Estados soberanos, ela possui o titulo de Defensora
daFé

(C) Particular look of one of (D) Particular look of one of Dandelion’s entities
Text2Storyline’s entities

FIGURE 5.28: Comparison of entities in general (a/b) and considering a single entity
(c/d) between Text2Storyline and Dandelion

5.2.4.2 Mario Soares

The entities obtained for the text on the death of Mario Soares show a similar distribution
of results, as 86% participants preferred Text2Storyline over Dandelion, when consider-
ing all entities identified and displayed. Taking particular focus into one specific entity,
Mario Soares, the majority (67%) still preferred our approach, but a drop was noted in

comparison to the first question.
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2 piaces

Mario Soares Orqunilaﬁio das Presidente da Portugal Movimento
Nagde: I Repiblica Internacional da Cruz
. L lha e do
L] ite Vermelho

3

11, M/ Parlamento Europeu

Eurodeputado Parlamento Europeu

Chefe de Estado Estado Primeiro-ministro

B ] B e B o [ ——

J - J

(A) Overall look of Text2Storyline’s entities

(B) Overall look of Dandelion’s entities

PERSON
Mério Soares Mrio Soares
B human
Mério Alberto Nobre Lopes Soares Mario Soares W «§
GCOITE - GCC + GColL (Lisboa, 7
de dezembro de 1924 - Lisboa, 7 Abstract: Spot: Mario Soares
de janeiro de 2017) foi um Mério Alberto Nobre Lopes Soares GCOITE » GCC » GColL (Lisboa.
advogado e politico portugués. 7 de dezembro de 1924~ Lisboa, 7 de janeiro de 2017) foi um Accuracy: (I
advogado e politico portugués que ocupou os cargos de
Primeiro-Ministro de Portugal de 1976 a 1978 e de 1983 a 1985 Categories: Advogados de Portugal, Advogados
& de Presidente da Republica Portuguesa de 1986 até 1996. politicos de Portugal, Alumni da
Universidade de Lisboa, Antifascistas
de Portugal, Banda das Trés Ordens

() Particular look of one of (D) Particular look of one of Dandelion’s entities
Text2Storyline’s entities

FIGURE 5.29: Comparison of entities in general (a/b) and considering a single entity
(c/d) between Text2Storyline and Dandelion

5.2.4.3 Dante Alighieri

In contrast, for the example on Dante, 56% preferred Dandelion’s approach for the entities
overall. However, that behaviour was not repeated for a single entity as only 36% chose
Dandelion. Figure 5.30 shows the options given to participants in these two questions for
this example. For the first result, some entities were incorrectly illustrated and it was an
issue that stood out quite easily. As for the specific entity of Dante, Dandelion’s descrip-
tion was too short and referred to a painting that depicted the Italian writer instead of the
person.

From these results, one can confidently confirm that the overall look and behaviour of
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Escritor
B 8.

Literatura

Dante Alighi
]

Politico

Lingua francesa Lingua taliana

LI ) [ B o

J , / J S

Dante Alighieri

B e
Dante Alighieri (Forenca, entre 21 Dante Alighieri W «§
de maio e 20 de junho de 1265
4C.—Ravens, 13 0u 14 de Abstrace spot: Dante Alghiri
setembro de 1321 d.C)) foi um "Dante e Beatrice no jardim", 1903, obra de estilo pré-rafaelita
escritor, poeta e poltico do pintor itliano Cesare Saccags Accuracy: (L

Categories: Cristaos da Italia, Dante Alighieri,
Escritores cristaos, Escritores da Itdlia,
Filésofos da ltalia

(¢) Particular look of one of (D) Particular look of one of Dandelion’s entities
Text2Storyline’s entities

FIGURE 5.30: Comparison of entities in general (a/b) and considering a single entity
(c/d) between Text2Storyline and Dandelion

multiple entities being displayed is preferable to Dandelion’s approach. However, Dan-
delion manages to provide more focus to a single entity, showing more information and
in a more centered way, by zooming in on the selected entity to distinguish from the re-
maining. This may be a behaviour to take into consideration for the future, and present
more options to the user rather than simply redirecting to the entity’s Wikipedia page on

click.
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5.3 Summary

This chapter provided an increased level of analysis to the examples provided in the pre-
vious chapter. The surveys provided extremely valuable feedback which helped under-
stand what features would be appreciated and used the most as well as what needs to be
improved the most. The results from both surveys were extensive, thus very informative
for every question and every test subject, even if not every question and respective out-
come was analyzed in this thesis, the summary provided can be applied to the majority
of questions. The exceptions and minorities were covered in detail to better understand
what separated them from the rest, whether they were positive or negative.

As such, the most prominent results allowed us to conclude that, as planned, partici-
pants would consider the "Storyline” feature a central piece of Text2Storyline, along with
the "Annotated Text” and ’Entities’. The ’Search Results” component also received ex-
tremely positive feedback for the way results can be sorted and used to generate individ-
ual narratives. Focusing on the “Entities” feature, the majority of results heavily favored
Text2Storyline when compared with a different platform, Dandelion. It is worth noting
that, our implementation of "Entities” was only less favored twice due to two distinct rea-
sons: the quality of the entities” images; the amount of information available to a single
entity. On the other hand, some flaws were also made evident, notably in elements of the
‘Storyline” and "Entities” features. Images and titles of moments received poor reviews
throughout 4 distinct narratives. For the ‘Storyline’ this flaw may come from incorrect
titles obtained with YAKE! and a better solution may be required. This may also solve the
accuracy of automatically selected images, as it uses said title to search a relevant illus-
tration from Arquivo.pt. However, this does not occur for images extracted for entities,
implying that a more accurate image selection method may be needed as well. Lastly, al-
though temporal expressions were correctly identified in texts, the fact that the majority of
the respondents disagreed with the Time-Matters scoring on the non-relevant moments,
thus being considered in fact important to the narrative, show that this behaviour may

need to be inspected.



Chapter 6

Conclusions

In current times, the increasing amount of information that is generated, consumed and
stored has made it difficult for those seeking information to extract knowledge in reason-
able time. Additionally, information has slightly shifted towards types of content that
are easier and faster to digest, with a strong visual component. Despite several advance-
ments in the field of information retrieval and data visualization, the issue of building and
presenting consistent narrative structures in the domain of web articles is yet to be com-
pletely resolved. Motivated by this, we propose Text2Storyline, a platform for generating
and exploring enriched storylines from an input text, a URL or a user query. This project
was born by adapting a previous implementation of the Time-Matters online demo, which
was limited by only accepting text as input and it exclusively annotated the temporal ex-
pressions and keywords in the text. Our efforts, produced a new online platform that
distinguished itself from its predecessor in two main ways. Firstly, by allowing other
types of inputs, namely URLs and queries, in addition to single texts. Secondly, by en-
abling the user to expand their knowledge with the identification of potentially relevant
persons, events, locations, objects or concepts, which are called entities. For the former,
we rely on a Python package (newspaper3k) which is able to get a URL and obtain the
corresponding text, and rely on the Arquivo.pt infrastructure to search for documents
that are deemed relevant to the search term provided and, from there, generate a concise
temporal narrative. For the latter, we use an API (Wikifier) that performs Entity Linking,
more specifically a task called Wikification, as it assigns a Wikipedia page to the entities
found in the text.

Overall, Text2Storyline consists of five components which are key to understand the

story of a text. They are the "Annotated Text’, the "Entities’, the "Storyline’, the “Temporal
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Clustering” and the "Word Cloud” components. Few projects exist with similar objectives
regarding temporal narratives for proper comparisons. The closest example is Digital
Libraries” Narratives, which shares some similarities with Text2Storyline. Their Narra-
tive Building and Visualising Tool (NBVT) rivals Time-Matters. However, their system
extracts content from Europeana while illustrations are obtained from Wikimedia Com-
mons. In Text2Storyline both information is collected from the Arquivo.pt infrastructure
which gives us the chance of collecting historical information, though it also raises ques-
tions as to the quality of the data collected, when compared to Europeana. These dis-
tinctions result in different storylines in each system, even when centered on the same
subject.

Two surveys were created to assess both the usability of the platform as well as the
quality of results displayed from the generated visual narrative. Responses from 267 and
36 participants respectively, were collected and analyzed extensively. When giving their
feedback on the "Storyline’ component, respondents were adamant that the images and
title could be improved in order to increase the value of this feature, even though results
also showed it was the feature respondents considered the most important, followed by
the "Annotated Text” and the "Entities” component. Similarly, our ‘Search Results” compo-
nent received positive feedback, being favored when compared to other rather popular
systems and their search results pages. As for the effectiveness of our system, when scor-
ing dates, results showed that most non-relevant moments were deemed relevant to be
shown by default, even those that contain redundant or repetitive information. As such,
these results are not particularly enlightening, as our scoring algorithm may be working
accordingly, but the majority of people favor more content, even if minimally informa-
tive. The "Entities” feature was also thoroughly analyzed, as our entities were compared
to the ones obtained when using the Dandelion system, both in terms of usability and
performance. Results clearly imply that Text2Storyline’s approach is more appealing and
effective when displaying the list of resulting entities. However, Dandelion was slightly
more favored when focusing on a single entity as it displayed more information on the
subject.

Our solution, is a first step towards understanding and creating narratives automati-
cally in a large scale environment, which may be beneficial for displaying many visually

outdated articles from the past, stored in Arquivo.pt. This can be particularly useful for
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journalists that may require to fact-check information from past stories. Notwithstand-
ing, Text2Storyline still has room for improvement. As future work, we plan to improve
certain features, more notably the “Storyline” and ‘Entities components, by implementing

a more accurate image selection method.






Appendix A

Survey: Text2Storyline Usability

Text2Storyline

O projeto Text2Storyline (Generating Enriched Storylines From Text), desenvolvido no
ambito do mestrado de Ciéncia de Computadores na Faculdade de Ciéncias da
Universidade do Porto (FCUP), e disponivel a partir do enderego
http://text2storyline.inesctec.pt/, visa a criagéo automatica de narrativas visuais com o
objetivo de enriquecer/complementar os elementos narrativos encontrados no texto
original

Neste questiondrio pretendemos avaliar algumas das funcionalidades deste projeto.

Para quest&es relacionadas com o questionario contacte Francisco Gongalves

Obrigado pela sua participagéo!

& fg16.atlas@gmail.com (not shared) Switch account (<)

* Required

(A) Survey introduction

Idade *

(O 17 oumenos
O 1824
O 2539

O 40 ou mais

Habilitagdes Académicas *

Secundério

Licenciatura

O
O
O Mestrado
O
O

Doutoramento

Outro

(B) Personal questions on age and education

FIGURE A.1: Complete survey on Text2Storyline’s usability
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Avaliag@o da importancia dos varios elementos narrativos

Nas questdes abaixo, solicitamos a sua opinido/preferéncia relativamente a exploragéo de
narrativas através de diferentes componentes visuais, a saber: texto anotado; entidades;
storyline; agrupamento temporal, nuvem de palavras.

Quao importante considera o recurso a utilizagao de storylines (uso de *
. . L _ cronologias e imagens) para o entendimento de um texto ou noticia?
Qu&o importante considera o recurso a utilizag&o do texto anotado (marcagdo  *

de expressdes temporais, palavras relevantes e entidades) para uma melhor
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andlise do texto? )

res sagdam a rainha pe

5 Jubileu o Platina. Isabel | spresentou-se s varanda o Buckingham apoiada nurra bengala

havia ce mas J4 tinha sido referido que isabel Il pretendia marcar presensa na varanda o
2ra saudar 2s tropas. A monarca, que tem fido probler mobilidade ngala. Dezenas e milhares
de apoiantes da familia real formaram correntes humanas p Jubileu de
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Fent monarca. e fez a saudagio da varanda - -
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1o Jubileu de Platina. mas t » 69 aniversirio da coroagdo de Isabel Il, que se tornou rainha quando o pal, 1 2 3 4 5
re0.6 e Fevereiro cie [T

Jorge Vi.r
5 3 Irrelevante O O O O O Muito importante
Endudes

@ Favascrae

1 2 3 4 5 (D) Question 2
Irrelevante O O O O O Muito importante

(C) Question 1

Ordene, de 1 a 6, os seis componentes abaixo ilustrados (texto simples; texto
anotade; entidades: storyline: agrupamento temporal: nuvem de palavras),
de acorde com a sua importdncia (sendo que 1 & o menos importaniee 6o
mais importante).

e e

goom
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andrd wEDTERS T, filie
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Irrelevante O O O O O Muito importante

Texto Simples

Texto Anotado

(E) Question 3

Agrupamento
Tempaorz!

Palavras

Entidades

@]
@]
O
Muven de o
@]
Storyline 0

(F) Question 4

FIGURE A.1: Complete survey on Text2Storyline’s usability
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Os componentes abaixo ilustrados (Opgdo A; Opgéo B; Opgéo C; Opgdo D; Opgédo *
E) refletem os resultados devolvidos por 5 plataformas de pesquisa para o
termo/query "Sindrome respiratdria do Médio Oriente”, Uma infe¢do

respiratéria viral causada pelo coronavirus MERS (MERS-CoV). Ordene, de 1a 5,
cada um dos componentes de acordo com a sua importancia (sendo que 1 é o
menos importante e 5 & 0 mais importante).

As imagens de cada opgéo podem ser consultadas em melhor definicdo através do
seguinte link: httpsy/postimg.ce/gallery/LMXcnMz

oA s - orcior

Qual das opg¢des seguintes acha preferivel para ser apresentado como descrigdo *

Dol numa storyline?
. Mk
W ==

. e

] : AN = 21 de Abril de 1926

- BEe ruton St, em
e de lonyoe, 21 de Abril de 1926 Isabel 1
= descomplicada, o r ro 17 da t : T
lin: 30 20 trono, espr que o tin n
1 2 3 4 5

O B (Apenas a frase que contém a

O A(Mais texto) data em questdo)

(H) Question 6

o O O O O
0 O O O O
o O O O O
o O O O O
0 O O O O

(G) Question 5

Qual das opcdes seguintes acha preferivel para ser apresentado como descri¢do * Qual das opgdes seguintes acha preferivel para ser apresentado como descri¢do *
numa storyline? numa storyline?
Fevereiro de 1952 Fevereiro de 1952 A ¢ 3 deﬁgwsm de 1997 A 31 de

rincipe Filipe g Diana e o s¢ na

I T o, o prir
Asia, er I namorado D (

Fi
juando 0 em que segui
\frica e pe

a primei

it [ u enfer
@ aceder 0 tTono enquant

O B (Apenas a frase que contém a . O B (Apenas a frase que contém a
data em questao) O A (Mais texto) data em quest&o)

O A (Mais texto)

(1) Question 7 (J) Question 8

FIGURE A.1: Complete survey on Text2Storyline’s usability
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Qual das opgdes seguintes acha preferivel para ser apresentado como descricdo *
numa storyline?

narem X
e constituiu um duro golpe par
e preten

deveres pa:

mas com me

O B (Apenas a frase que contém a

O AMaistexto) data em questdo)

(K) Question 9

Qual das duas opgdes (A ou B) é para si a mais apelativa? *

OPCAO A
JANEIRO DE 2022
Logo em Janeiro, o anancio de Harry € Meghan de
abandonarem os deveres reais e passarem a morar
o longe constituiu um duro golpe para a monarca
2020 OPGAO B

donarem os deveres reais e

Harry e Meghan de
orar longe constituiu um duro golpe

Logo em Janeiro, o aniincio

amonarca. O

passarem I, que

anter-se no nticleo duro da familia om menos ds

1 por

a de se instalar
rlos acabou por
demia de covid-19. A5

s e mudarse para Los Angeles, depois de uma ten
che causada pela decisio do segundo filho de
segundo plano depois da de b d

de Abril, a rainha falou & nagio sobre o efeito da doenga nas vidas de todos.

(O Al(com recurso aimagem)

(O B(sem recurso aimagem)

(M) Question 11

Qual das duas opgdes de apresentagdo da informagao (A ou B) prefere? *

OPGAO A
1977

A rainha marca o seu Jubileu de prata (25 anos como monarca)
com uma digressao pelos paises da Commonwealth e
celebragdes faustosas na Gra-Bretanha.

1977 OPGAO B

A rainha marca o seu Jubileu de Prata (25 anos como monarca)
com uma digressao pelos paises da Commonwealth e
celebrac¢oes faustosas na Gra-Bretanha.

O A (com recurso a imagem)

() B(sem recurso a imagem)

(L) Question 10

Indique qual das duas opgdes (A ou B) acha preferivel como forma de apresentar *
multiplas entidades para uma noticia relacionada com Isabel Il do Reino Unido.

oPcA0 A

(N) Question 12

Indique qual das duas opgdes (A ou B) acha preferivel como forma de apresentar *
uma Unica entidade (Isabel Il do Reino Unido).

OPCAO A

Isabel 1l do
[

Reino Unido

O A
Os

OPGAO B

Rainha Elizabeth Il (Isabel Il do Reino Unido) W =

spoe.

(0) Question 13

FIGURE A.1: Complete survey on Text2Storyline’s usability



Appendix B

Survey: Text2Storyline Evaluation

Text2Storyline

O projeto Text2Storyline (Generating Enriched Storylines From Text), desenvolvido no
ambito do mestrado de Ciéncia de Computadores na Faculdade de Ciéncias da
Universidade do Porto (FCUP), e disponivel a partir do enderego
http://text2storyline.inesctec.pt/, visa a criagéo automatica de narrativas visuais com o
objetivo de enriquecer/complementar os elementos narrativos encontrados no texto
original

Neste questiondrio pretendemos avaliar algumas das funcionalidades deste projeto.

Para quest&es relacionadas com o questionario contacte Francisco Gongalves

Obrigado pela sua participagéo!

& fg16.atlas@gmail.com (not shared) Switch account (<)

* Required

(A) Survey introduction

Idade *

(O 17 oumenos
O 1824
O 2539

O 40 ou mais

Habilitagdes Académicas *

Secundério

Licenciatura

O
O
O Mestrado
O
O

Doutoramento

Outro

(B) Personal questions on age and education

FIGURE B.1: Complete survey on Text25Storyline’s evaluation
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Avaliagdo de Storylines b H
B N L 5 Nas guestdes abaixo pretende-se que avalie os elementos da storyline relativos a uma noticia sobre
Nas questdes abaixo, vérios a partir de i 1sael 11 do Reio Unic b e do Plati
um texto que retrata a vida da rainha Isabel Il que recentemente celebrou o Jubileu de Platina. arainha Isabel Il do Reino Unido que recentemente celebrou o Jubileu de Flatina.
Afigura abaixo um desses Dos varios elements na figura (texto, titulo,

data, imagem), trés, em particular, o titulo (Abadia de Westminster), a data (02 de Junho de 1953) e a imagem
(selecionada a partir do Arquivo.pt), séo automaticamente determinados pelo sistema a partir da descrigéo
textual: "Foto Uma fotografia do casamento entre Isabel I1 e o duque de Edimburgo, em 1947 DR/HRF 2 de
Junho de 1953 Isabel é coroada na Abadia de Westminster e a cerimdnia é transmitida pela televisdo".

Image title

Data

02 DE JUNHO DE 1953
Abadia de Westminster €—— Titulo
<«—— Imagem
. e Isabel
2 de Junho de 1953 <«— Texto

(C) Tilustrative example of task (D) Separator for questions on Queen Elizabeth II

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa * Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa
muito adequado para a descricdo do momento cronolégico datado de 1921: "Maio de 2011. 4 muito adequado para a descrigo do momento cronologico datado de 20 de novembro de

raina faz wma visita de Bstado de quatro dias d Irlanda, @ primeira realizada por wn 1947:"20 de Novembro de 1947. A princesa Isabel casa-se com o tenente da Marinha Filipe

monarca britdnico desde que a Irlanda gankou a sua independéncia em 1921" Mountbatten, das casas reais quesa e grega, na Abadia de

Westminster, em Londres'.

1921
Visita de Estads

20 DE NOVEMBRO DE 1947

Marinha Filipe Mountbatten

rlanda E 20 de Novembro de 1847 A princesa asamse ¢ tenent
d Marinha Filipe Mouns .
1 2 3 } , .
Titulo e
e Imagem
Data e

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente

[OPCIONAL] Para sugest&es/comentérios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

avaliados, use a seguinte caixa de texto:

short answer text short answer text

(E) Question 1 (F) Question 2

Classifigue os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa *
muito adequado para a descrigdo do momento cronolégico datado de fevereiro de 1952:

*Fevereiro de 1952. 4 princesa Isabel & o maride, o principe Filipe, partem numa viagem

Classifigue os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa
muito adequado para a descri¢cdo do momento cronolégico datado de 1948: "Tiveram quatro
Filhos: Carlos (nascido em 1948), Ana, (1950), André (1960) e Eduardo (1964)".

por Africa e pela Asia, em substituigdo do seu enfermo pat, o rei Jorge VI'.

FEVEREIRO DE 1952
Principe Filipe

e filnos: Carlos (nascido em 1948), Ana, (1950), Andre -
2 [ y i
Arquitog
1 2 3
1 2 3
Titulo
Titulo
Imagem
Imagem
Data
Data

[OPCIONAL] Para sugest&es/comentarios relativos a qualguer um dos elementos anteriormente

. . . [OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

avaliados, use a seguinte caixa de texto:
Short answer text

short answer text

(G) Question 3 (H) Question 4

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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Classifigue os seguintes elementos de 1 a 3, onde 1 significa nada adequado ¢ 3 significa *

muito adequado para a descrigdo do momente cronelégico datado de 2003: A rainka
concorda em pagar imposto sobre o rendimento - Em Dezembro, Carlos e Diana anunciam a
separacdo. Foto O casal Isabel e Filipe em 2003 DR/Condessa de WESSEX Margo de 1995. A
ratnha faz o primeiro discurso de um monarca briténico no Parlamento sul-africanc desde
1947"

2003

Carlos e Diana

Titulo

Imagem

Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(1) Question 5

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa
muito adequado para a descrigde do memento cronolégico datado de outubro de 2019: - Em
Outubro de 2019, uma disputa entrs William & Harry torna-se piblica, com o principe mais
novo a confirmar os rumores deuma clivagem entre os dots”.

OUTUBRO DE 2019

Harry torna-se publica

Outubro de 2019, uma disput liarr arry torn:
c 0 r m

Titulo

Imagem

Data

[OPCIONAL] Para sugestées/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(K) Question 7

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa
muito adequado para a descrigio do momento cronoldgico datado de 1973: “Fundador do
Partido Socialista, em 1973, Mdrio Soares é considerado um dos “pais” da democracia
portuguesa, designacdo que o proprio sempre rejeitou, dizendo apenas ser "pai de dols

filhos, mas 1d pai da democracia ndo sou’”

19,

Partido Socialista

Titulo

Imagem

Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(M) Question 8

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa *

muito adequado para a descricdo do momento cronolégico datado de 19 de maio de 2018:
"19 de Maio de 2018. 0 principe Harry, sexto na linha de sucessdo, casa com Meghan Markle,
wma actriz norte-americana divorciada de Los Angeles, numa cerimonia que reuniu vdrias
estrelas no Castelo de Windsor".

19 DE MAIO DE 2018

Actriz norte-americana divorciada

19 de Maio de 2018 0 s a linha de s
- eghan Ma a c ack

Titulo

Imagem

Data

[OPCIONAL] Para sugestSes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Shart answer text

(J) Question 6

Nas questdes abaixo pretende-se que avalie os elementos da storyline relativos a uma noticia sobre
a morte do antige Presidente da Republica, Mario Soares.

(L) Separator for questions on Mario Soares

Classifique os seguintes elementos de 1 a 3, ende 1 significa nada adequado e 3 significa *

muito adequado para a descrigdo do momento cronolégico datado de junho de 1985:
"Enquanto primeiro-ministro, foi um dos principais responsdveis pela adesdo de Portugal &
entdo Comunidade Econdmica Europeia (CEE), cujo tratado de adesdo foi assinado em
junho de 1985".

JUNHO DE 1985

Comunidade Econémica Europeia

Titulo

Imagem

Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(N) Question 9

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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Classifique os seguintes elementos de 1@ 3, onde 1 significa nada adequado e 3 significa ~ *

muito adequado para a descrigdo do momento cronologico datado de 1986: "Além de Chefe
de Estado entre 1986 e 1996, Mdrio Soares foi primeiro-ministro por duas vezes e deputado
do Parlamento Europeu’”.

1986
Mério Soares
| i re 1986 0 f
1 2 3
Titulo
Imagem
Data

[OPCIONAL] Para sugestées/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(0) Question 10

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa ~ *

muito adequado para a descricdo do momento cronolégico datado de 2006: "0 antigo chefe
de Estado concorreu ainda ao cargo de Presidente da Repiiblice, em 2006, tendo ficado em

terceiro lugar; Cavaco Silva foi, na altura, eleito Chefe de Estado’

2006

Chefe de Estado

2006,

Titulo

Imagem

Data

[OPCIONAL] Para sugestées/comentarios relativos a qualquer um dos elementos anteriormente
ava\iadcs, usea segu\me caixa de texto:

Short answer text

(Q) Question 12

Classifique os seguintes elementos de 1 3, onde 1 significa nada adequado e 3 significa ~ *

muito adequado para a descri¢do do momento cronolégico datado de 7 de janeiro de 2017:
"Meorreu este sdbado Mdrio Soares".

07 DE JANEIRO DE 2017

Sébado Mério Soares

] este sdbado S
1 2 3
Titulo
Imagem
Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualguer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(S) Question 14

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa
muito adequade para a descri¢do do momento croneldgico datado de 1996: "Al1ém de Chefe
de Estado entre 1986 e 1996, Mdrio Soares fol primeiro-ministro por duas vezes e deputado
do Parlamento Europeu’.

1996

Mério Soares

Titulo

Imagem

Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(P) Question 11

Classifique os seguintes elementos de 1a 3, onde 1 significa nada adequado e 3 significa ~ *

muito adequado para a descri¢io do momento cronolégico datado de 13 de dezembro de
2016:'0 antigo Presidente da Republica tinha 92 anos e estava internado no Hospital da
Cruz Vermelha desde 13 de dezembro de 2016"

13 DE DEZEMBRO DE 2016

Presidente da Repblica

z i 13 de dezembro de 2016.

Titulo

Imagem

Data

[OPCIONAL] Para sugestSes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(R) Question 13

Nas questdes abaixo pretende-se que avalie os elementos da storyline relativos a uma noticia sobre
o escritor, poeta e politico florentino, Dante Alighieri

(T) Separator for questions on Dante Alighieri

FIGURE B.1: Complete survey on Text2Storyline’s evaluation



B. SURVEY: TEXT2STORYLINE EVALUATION

119

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adeguado e 3 significa
muito adequado para a descri¢do do momento cronolégico datado de 1277: "Com a idade de
doze anos, em 1277, sua familia impés o casamento com Gemma, filha de Messe Manetto

Donatt, prdtica comum — tanto no arranjo quanto na idade — na época”

1277

Messe Manetto Donati

Titulo
Imagem

Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(U) Question 15

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa
muito adequado para a descrigdo do momento cronelogico datado de 1300: "De 1295 a 1300,
fez parte do "Conselho dos Cem” (0 conselhe da comuna de Florenca), onde fez parte dos seis

priores que governavam a cidade’

1300

Comuna de Florenca

Titulo
Imagem

Data

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementes anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(W) Question 17

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa
muito adequado para a descrigdo do momento cronoldgico datado de 1315: "Em 1315,
Florenga foi obrigada, por Uguccione della Faggiuola (aficial militar que controlava a
cidade) a outorgar amnistia a todos os exilados”.

1315
Uguccione della Faggiuola
1315, F ] r "
tar qu T
1 2 3
Titulo
Imagem
Data

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(Y) Question 19

Classifique os seguintes elementos de 13, onde 1 significa nada adequado e 3 significa ~ *

muito adequado para a descrigéo do momento cronolégico datado de 1290: "Quando Beatriz
morreu, em 1290, Dante procurou refigio espirtzual na filosofia da Literatura latma’

1290

Dante procurou refuigio

Q Beatriz 1, em 1280, refuigi t

! f Liter lat
1 2 3

Titulo
Imagem
Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos antericrmente
avaliados, use a seguinte caixa de texto:

short answer text

(V) Question 16

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa *

muito adequade para a descrigdo do momento cronolégico datado de 1 de novembro de
1301: "Entretanto, a 1 denovembro de 1301, Carlos de Valois entrava em Florenca com os
guelfos negros que, por seis dias, devastaram a cidade e massacraram grande mimero de

partiddrios da faccdo branca”

01 DE NOVEMBRO DE 1301
Carlos de Valols
Entretanto, 2 1 de novembro de 1301, Carlos de Valois entrava err
Flo m os guelfos y | T
adh ; vidd 2
1 2 3
Titulo
Imagem
Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(X) Question 18

Classifique os seguintes elementos de 1 2 3, onde 1 significa nada adequado e 3 significa
muito adequado para a descrigio do momento cronolégico datado de 1577: "[4][5] De vulgari

eloquentia, 1577 , 1577 A Divina Comédia escreve uma viagem de Dante através do Inferno,

Purgatério, ¢ Paraiso, primeiramente guiado pelo poeta romano Virgilio (stmbolo da razdo

Jrumana), autor do poema épice Eneida, através do Inferno e do Purgatdrio e, depois, no

Paraiso, pelamdo da sua amada Beatriz - stmbolo da graga divina - com quem, presumem

‘muitos autores, nunca tenha falado e, apenas visto, talvez, de uma a trés vezes)".

1577

Poeta romano Virgilio

Titulo

Imagem

Data

[OPCIONAL] Para sugestées/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a sequinte caixa de texto:

Short answer text

(z) Question 20

FIGURE B.1: Complete survey on Text25Storyline’s evaluation
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Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa
muite adequado para a descrigdo do momento cronolégico datade de 1903: *Nota: Para
outros significados de Dante, veja Para outros significados de Dante, veja Dante
(desambiguacdo) "Dante e Beatrice no jardim', 1903, obra de estilo pré-rafaelita do pintor
italiano Cesare Saccaggt

Titulo
Imagem

Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualguer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AA) Question 21

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa *

muito adequado para a descri¢do do momento crenolégico datado de 2003: “portugués se
traduz para Sindrome Respiratdria Aguda Grave), que foi identificada pela primeira vez
em 2003, assim como a MERS (Sindrome Respiratéria do Médio Oriente), que surgiu em
2012, Hugo Sigman ... primeiro aos EUA e Europa Aprovacdo de algumas vacinas estd

prevista para os iltimos dois meses do ...

2003

Titulo
Imagem

Data

[OPCIONAL] Para sugestdes/comentérios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(AC) Question 22

Classifique os seguintes elementos de 1a 3, onde 1 significa nada adequado e 3 significa ~ *

muito adequado para a descrigdo do momento cronolégico datado de 2014: “sua
preocupagdo com a Sindrome Respiratdria do Médio Oriente (MERS) "aumentou
significativamente ... Preocupagdo com a Sindrome do Médio Oriente "aumentou
significativamente” - OMS - Agéncia Lusa ... Mdquina do Tempo 14 de Maio de 2014, 14:08
Partilhar: Facebook Twitter Preocupacdo com a Sindrome do ..

—

201

Médio Oriente

Titulo

Imagem

Data

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answs

(AE) Question 24

Nas questbes abaixo pretende-se que avalie os elementos da storyline relativos a uma noticia sabre
a Sindrome Respiratéria do Médio Oriente (MERS, sigla para “Middle East Respiratory Syndrome”),
uma doenga respiratéria identificada pela primeira vez em abril de 2012, na Arabia Saudita,
provecada por um tipo de corenavirus.

(AB) Separator for questions on MERS

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa *

muito adequado para a descrigio do momento cronolégico datado de 10 de agosto de 2013
"tém anticorpos de virus que poderd ser o nove coronavirus que causa a Sindrome
Respiratdria do Médio Oriente. Nova vacina contra a maldria protege humanos em ensaio
clinico inicial Por Nicolau Ferreira ... para o conteiido Piblico Fugas Life&Style P3 Ipsilon
Cinecartaz Guia do Lazer Inimigo Publico 10.08.2013

Titulo
Imagem

Data

[OPCIONAL] Para sugestées/comentarios relativos a qualquer um dos elementes anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AD) Question 23

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa *

muito adequado para a descrigio do momento cronolégico datado de 8 de junho de 2015
"Médio Oriente 16.06.2015 9/29 A Coreiado Sul regista, desde o dia 20 de maio, 153 casos
de Sindrome Resptratdria do Médio Oriente (MERS-CoV), surto que provocou até agora um
total de 19 mortes (mais uma... Sindrome Respiratdrio do Médio Oriente: a sexta morte

08.06.2015 12h46 Hd 23 novos cases de infegdo na

8JUNHO 2015
&dio Crien

caos20% 2= * ]

Titulo
Imagem

Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
ava\iados, usea segulme caixa de texto:

Short answer

(AF) Question 25

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa
muite adequado para a descrigdo do momento crenolégico datado de 25 de novembro de
2015:"INTERNACIONAL SOCIAL AUTOMGVEIS TECNOLOGIA IMPRENSA TEMPOS LIVRES
JOGOS mais do dia 25-11-2015 - 11:36 Morreu 1iltimo infetado com coronavirus no pais
Coreia do Sul 0 ltimo doente sul-coreano af etado pela Sindrome Respiratdria do Médio
Oriente (MERS) morreu hoje, elevando para 38 o mimero de mortes causadas ...".

BLO P,

25 NOVEMBRO 2015

INTERNACIONAL SOCIAL AUTOMOVEIS

S TECNOLOGH
25112015 - 1136 1

Titulo

Imagem

Data

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(AG) Question 26

Classifique os seguintes elementos de 1a 3, onde 1 significa nada adequado e 3 significa
muito adequado para a descricdo do momento crenolégico datado de 23 de dezembro de
2015: "Semandrio MERS Internacional E oftcial: acabou a epidemia de MERS na Coreiado
Sul 23.12.2015 10423 4 Sindrome Respiratdria do Médio Oriente causou a morte de 38
pessoas naquele pais. Durante a epidemia, mais ... Conduta Ficha Técnica do Expresso Ficha

técnica da Exame Politica de cookies Termos de utilizagdo ..".

235 DEZEMBRO 2015

Semandrio MERS Internacional

c o Sl 23122015 10123 A Sin spis o

écnica da Exan tca 2 wiizagio . [¥]
1 2 3

Titulo

Imagem

Data

[OPCIONAL] Para sugestées/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(AI) Question 28

No d&mbito de uma noticia centrada na rainha Isabel Il do Reino Unido (que recentemente *

celebrou o Jubileu de Platina), indique se acha importante, ou ndo, de visualizar na storyline o
momento crenologico datado de 21 de abril de 1926.

21 DEABRILDE 1926

Isabel nasceu

21 de Abril de 1926 Isabel u no nimero 17 da Bruton S
Lor

Sim, & importante

Sim, € importante mas alguns componentes (titulo, data ou imagem) néo estéo corretos

N&o, ndo € importante

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AK) Question 29

Classifique os seguintes elementos de 1 a 3, onde 1 significa nada adequado e 3 significa *

muito adequado para a descrigdo do momento cronoldgico datado de 23 de dezembro de
2015: "Expresso | Sindrome Respiratdria do Médie Oriente Menu Expresso Assinaturas Boa
Cama Boa Mesa ... Login Legout Perfil Didrio Semandrio Sindrome Respiratéria do Médio
Oriente Internacional E oficial: acabou a epidemia de MERS na Coreia do Sul 23.12.2015

10423 A Sindrome Respiratdria do Médio Oriente

23 DEZEMBRO 2015

e Menu Expresso Assinaturas

o 5 2312206
- Orente . [+]
1 2 3
Titulo
Imagem
Data

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AH) Question 27

Relevancia de momentos cronolégicos especificos ¥

Na geragdo automatica de storylines pretende-se que ao utilizador sejam mostrados unicamente os excertos
cronolgicos relevantes ou imprescindiveis para o entendimento do topico em questéo.

No préximo conjunto de 6 perguntas pretende-se avaliar alguns momentos cronolégicos da
storyline da Rainha Isabel Il do Reino Unido, que recentemente celebrou o Jubileu de Platina.

(AJ) Separator for questions on Queen Elizabeth II

No &mbito de uma noticia centrada na rainha Isabel Il do Reino Unido (gue recentemente
celebrou o Jubileu de Platina), indique se acha importante, ou ndo, de visualizar na storyline o
momento cronolégico datado de 1929

The Print Collector

Sim, & importante

Sim, & importante mas alguns componentes (titulo, data ou imagem) ndo estéo corretos

N&o, ndo é importante

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AL) Question 30

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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No &mbito de uma noticia centrada na rainha Isabel Il do Reino Unido (que recentemente
celebrou o Jubileu de Platina), indique se acha importante, ou néo, de visualizar na storyline o
momento crenolégico datado de 1991

1991

Estados Unidos

Sim, € importante
Sim, & importante mas alguns compenentes (titulo, data ou imagem) néo estdo corretos

N&o, ndo € importante

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AM) Question 31

No &mbito de uma noticia centrada na rainha Isabel Il do Reino Unide (que recentemente
celebrou o Jubileu de Platina), indique se acha importante, ou ndo, de visualizar na storyline o
momento cronolégico datado de 21 de abril de 2016.

21 DE ABRIL DE 2016

Isabel celebra

21 de Abril de 2016 Isabs ra o seu O

Sim, & importante

Sim, € importante mas alguns componentes (titulo, data ou imagem) néo estdo corretos

N&o, ndo & importante

[OPCIONAL] Para sugestées/comentarios relativos a qualguer um dos elementos anteriormente
avahadas, usea SEgUiﬂIE caixa de texto:

Short answer text

(AO) Question 33

No préximo conjunto de 6 perguntas pretende-se avaliar alguns momentos cronolégices da
storyline do ex-Presidente da Republica Mério Soares.

(AQ) Separator for questions on Mario Soares

No ambito de uma noticia centrada na rainha Isabel Il do Reino Unido (que recentemente *

celebrou o Jubileu de Platina), indique se acha importante, ou nédo, de visualizar na storyline o
momento crenologico datado de 31 de agosto de 1997,

31 DEAGOSTO DE 1997

Miliondrio namorado Dedi

31 de Agosto de 1997 A 31 de

vista en tava a ser p

otoc t P

Sim, € importante
Sim, é importante mas alguns componentes (titulo, data ou imagem) ndo estdio corretos

Néo, néo & importante

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AN) Question 32

No @mbito de uma noticia centrada na rainha Isabel Il do Reino Unido (que recentemente *

celebrou o Jubileu de Platina), indique se acha importante, ou ndo, de visualizar na storyline o
momento cronolégico datado de julho de 2022.

JULHO DE 2022

Comandante jinior honoraria

incesa treino 10 Motorist
ior honoraria em Julho des

Sim, € importante
Sim, & importante mas alguns compenentes (titulo, data ou imagem) néo estéo corretos

Néo, ndo é importante

[OPCIONAL] Para sugestdes/comentdrios relativos a qualguer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AP) Question 34

No &mbito de uma noticia centrada na morte do ex-Presidente da Republica Mério Soares,
indique se acha importante, ou ndo, a visualizagdo na storyline do momento cronolégico
datado de 1973.

19

73
Partido Socialista

Sim, & importante
Sim, & importante mas alguns componentes (titulo, data ou imagem) n3o estdo corretos

N&o, no € importante

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(AR) Question 35

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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No d@mbito de uma noticia centrada na morte do ex-Presidente da Republica Mério Soares,
indique se acha importante, ou ho, a visualizag&o na storyline do momento cronolégico
datado de junho de 1985.

JUNHO DE 1985

Comunidade Econdmica Europeia
an t I s =

i s 1 Junho de 1985

Sim, € importante

Sim, € importante mas alguns componentes (titulo, data ou imagem) ndo estao corretos

Néo, ndo € importante

[OPCIONAL] Para sugestdes/comentdrios relatives a qualguer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AS) Question 36

No dmbito de uma noticia centrada na morte do ex-Presidente da Republica Mério Soares, -

indique se acha importante, ou néo, a visualizag&o na storyline do momento cronolégico
datado de 2006.

2006

Chefe de Estado

Sim, & importante

sim, € importante mas alguns componentes (titulo, data ou imagem) ndo estdo corretos

Néo, niio & importante

[OPCIONAL] Para sugestdes/comentérios relativos a qualquer um dos elementos anteriormente:
avaliados, use a seguinte caixa de texto:

short answer text

(AU) Question 38

No ambito de uma noticia centrada na morte do ex-Presidente da Republica Mério Soares,
indique se acha importante, ou néo, a visualizagéo na storyline do memento cronolégico
datado de 7 de janeiro de 2017,

07 DE JANEIRO DE 2017

Sébado Mério Soares

este sdbado

Sim, & importante

Sim, € importante mas alguns componentes (titulo, data ou imagem) ndo estéo corretos

N#o, ndo € importante

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AW) Question 40

Ne dmbito de uma neticia centrada na morte do ex-Presidente da Republica Mario Soares,
indique se acha importante, ou néo, a visualizag&o na storyline do momento cronolégico
datado de 1986.

1986

Mério Soares

Sim, € importante

Sim, & importante mas alguns componentes (titulo, data ou imagem) ndo estéo corretos

N30, ndo € importante

[OPCIONAL] Para sugestées/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AT) Question 37

No ambito de uma noticia centrada na morte do ex-Presidente da Republica Mario Soares, *

indique se acha importante, ou ndo, a visualizag&o na storyline do momento cronolégico
datado de 13 de dezembro de 2016.

13 DE DEZEMBRO DE 2016

Presidente da Republica

le 13 de dezembro de 2016

Sim, é importante
Sim, & importante mas alguns componentes (titulo, data ou imagem) ndo est&o corretos

Ndo, ndo € importante

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(AV) Question 39

No préximo conjunto de 6 perguntas pretende-se avaliar alguns momentos cronolégicos da
storyline de Dante Alighier, escritor, poeta e politico florentino.

(AX) Separator for questions on Dante Alighieri

FIGURE B.1: Complete survey on Text25Storyline’s evaluation
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*

No @mbito de um texto centrado em Dante Alighieri, indique se acha importante, ou ndo, de
visualizar na storyline 0 momento cronolégico datado de 1100.

1100

Lhe conhece citado

sim, € importante
Sim, ¢ importante mas alguns componentes (titulo, data ou imagem) néo estdo corretos

Ndo, ndo € impertante

[OPCIONAL] Para sugestSes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(AY) Question 41

*

No &mbito de um texto centrado em Dante Alighieri, indique se acha importante, ou n&o, de
visualizar na storyline © momento cronolégico datado de 1289.

1289

Batalha de Campaldino

CAMEALDIND
STGNAML

UL

Em 1289, combate

Sim, éimportante
Sim, & importante mas alguns componentes (titulo, data ou imagem) néo estéo corretos

Ngo, ndo € impertante

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(BA) Question 43

No &mbito de um texto centrado em Dante Alighieri, indique se acha importante, cu néo, de
visualizar na storyline o momento cronolégico datado de 1990.

1990

Referéncias Etienne Gilson

Guenon, O E mo de Dante , Lisboa, 1990.

Sim, € importante
Sim, & importante mas alguns componentes (titulo, data ou imagem) ndo estdo corretos

Née, ndo é importante

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(BC) Question 45

No dmbito de um texto centrado em Dante Alighieri, indique se acha importante, ou ndo, de
visualizar na storyline o memento cronoldgico datado de 20 de junho de 1265.

20 DE JUNHO DE 1265

Dante Alighieri

Dar vieri (Flore maio e 20 de junho de 1265
de. —R 3 4 fe 1321 d.C y t
. tico florent scido na atual It

Sim, & importante
Sim, € importante mas alguns compenentes (titulo, data ou imagem) n&o estéo corretos

N&o, ndo € importante

[OPCIONAL] Para sugestdes/comentdrios relativos a qualquer um dos elementos anteriormente
ava\iadcs, use a segume caixa de texto:

short answer text

(AZ) Question 42

No &mbito de um texto centrado em Dante Alighieri, indique se acha importante, ou no, de ~ *

visualizar na storyline o momento cronolégico datado de 1295.

1295

Canio plblico devia

Sim, é importante
Sim, é importante mas alguns componentes (titulo, data ou imagem) no est&a corretos

Néo, ndo € importante

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(BB) Question 44

No &mbito de um texto centrado em Dante Alighier, indique se acha importante, ou ndo, de ~ *

visualizar na storyline 0 momento cronolégico datado de julho de 2008

JULHO DE 2008

Comité Cultural

Em julho de 2008, vité Cultur . g
i y forrr T .

Sim, é importante
Sim, € importante mas alguns componentes (titulo, data ou imagem) ndo estéo corretos

Néo, ndo € importante

[OPCIONAL] Para sugestdes/comentarios relatives a qualquer um dos elementes anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(BD) Question 46

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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No préxime conjunto de 6 perguntas pretende-se avaliar alguns momentos cronolégicos da
storyline da Sindrome Respiratoria do Médio Oriente (MERS, sigla para "Middle East Respiratory
Syndrome”), uma doenga respiratoria identificada pela primeira vez em abril de 2012, na Ardbia
Saudita, provocada por um tipo de coronavirus

(BE) Separator for questions on MERS

No ambito de um texto centrado na Sindrome Respiratéria do Médio Oriente, indique se acha *
importante, ou ndo, de visualizar na storyline o momento cronolégico datado de 10 de agosto
de 2013.

10 AGOSTO 2013
M @

oriente

Sim, & importante

Sim, & importante mas alguns componentes (titulo, data ou imagem) néo estéo corretos

N&o, ndo é importante

[OPCIONAL] Para sugestes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(BG) Question 48

No ambito de um texto centrade na Sindrome Respiratéria do Médio Oriente, indique se acha ™
importante, ou ndo, de visualizar na storyline o momento cronolégico datado de 8 de junho de
2015,

8JUNHO 2015

Mo Orients

Sim, é importante
Sim, é importante mas alguns componentes (titulo, data ou imagem) no estao corretos

Néio, ndo & importante

[OPCIONAL] Para sugestdes/comentarios relativos a qualguer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(BI) Question 50

No ambito de um texto centrado na Sindrome Respiratéria do Médio Oriente, indique se acha
importante, ou néo, de visualizar na storyline o momento cronoldgico datado de 2003.

2003

Sim, & importante

Sim, & importante mas alguns componentes (titulo, data ou imagem) ndo estdo corretos

No, no & importante

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(BF) Question 47

No ambito de um texto centrado na Sindrome Respiratéria do Médio Oriente, indique se acha
importante, ou ndo, de visualizar na storyline © momento cronolégico datado de 2014,

2014

Médio Oriente

Sim, & importante

Sim, & importante mas alguns componentes (titulo, data ou imagem) ndo estéo corretos

Néo, néo ¢ importante

[OPCIONAL] Para sugestées/comentarios relativos a qualguer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

Short answer text

(BH) Question 49

No ambito de um texto centrado na Sindrome Respiratéria do Médio Oriente, indique se acha ™
importante, ou ndo, de visualizar na storyline o momento cronolégico datado de 25 de
novembro de 2015.

r'UlOQPA MEN

-

25 NOVEMBRO 2015
NTERNA c

Sim, & importante

Sim, & importante mas alguns componentes (titulo, data ou imagem) ndo estdo corretos

Néfo, no ¢ importante

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(BJ) Question 51

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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Comparacéo de Storylines e
No dmbito de um texto centrado na Sindrome Respiratéria do Médio Oriente, indique se acha
importante, ou néo, de visualizar na storyline o momenta cronoldgico datado de 23 de No seguinte conjunto de questSes pretendemos avaliar a preferéncia do utilizador no que diz respeito as

dezembro de 2015. opgdesAeB.

23 DEZEMBRO 2015

Semanério MERS Intermnacional

Nas 3 questdes seguintes é pedida a sua preferéncia para a ilustragéoc de certos eventos ou
momentos relacionados com a rainha Isabel || do Reino Unido, que recentemente celebrou o Jubileu
ante de Platina.

Sim, & importante
Sim, & importante mas alguns componentes (titulo, data ou imagem) ndo esto corretos

N&o, ndo & importante

[OPCIONAL] Para sugestdes/comentarios relativos a qualquer um dos elementos anteriormente
avaliados, use a seguinte caixa de texto:

short answer text

(BK) Question 52 (BL) Separator for questions on Queen Elizabeth II

* Qual das duas imagens (A ou B} considera como mais apropriada para descrever o

Qual das duas imagens (A ou B) considera como mais apropriada para descrever o
casamento do principe Harry?

nascimento da rainha Isabel Il do Reino Unido?

21 de Abril de 1926 Isabel nasceu no nt 17
Lonc

(BM) Question 53 (BN) Question 54

Nas 3 questdes seguintes é pedida a sua preferéncia para a ilustragdo de certos eventos ou
Qual das duas imagens (A ou B) considera como mais apropriada para descrever o * momentos relacionados com Mério Soares, antigo Presidente da Republica de Portugal.
casamento do principe Carlos?

1981 O principe Carlos casa com Diana

(BO) Question 55

(BP) Separator for questions on Mario Soares

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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Qual das duas imagens (A ou B) considera como mais apropriada para descrever a adeséo de *
Portugal & Comunidade Econémica Europeia (CEE)?

Qual das duas imagens (A ou B) considera como mais apropriada para descrever Mario
Soares internado no hospital?

r 1 N ' '
e . do em junho de 1985 13 de dezembro de 2016

(BQ) Question 56 (BR) Question 57

Qual das duas imagens (A ou B) considera como mais apropriada para descrever o
falecimento de Mario Soares? Nas 3 questdes seguintes € pedida a sua preferéncia para a ilustragdo de certos eventos ou
momentos relacionados com Dante Alighieri, escritor, poeta e politico italiano.

u este sabado

(B5) Question 58 (BT) Separator for questions on Dante Alighieri
uestion

Qual das duas imagens (A ou B) considera como mais apropriada para descrever Carlos I,
Code de Anjou? Qual das duas imagens (A ou B) considera como mais apropriada para descrever Guido

Novello da Polenta, principe de Ravena?

N 1294, ‘ r tavar y

(BU) Question 59 (BV) Question 60

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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Qual das duas imagens (A ou B) considera como mais apropriada para descrever a Nas 3 questdes seguintes € pedida a sua preferéncia para a ilustragdo de certos eventos ou

reconstrugéo do rosto de Dante? momentos relacionados com a Sindrome Respiratéria do Médio Oriente (MERS, sigla para “Middle
East Respiratory Syndrome"), uma doenca respiratéria identificada pela primeira vez em abril de
2007, 2012, na Arabia Saudita, provocada por um tipo de coronavirus..

(BW) Question 61 (BX) Separator for questions on MERS
Qual das duas imagens (A ou B) considera como mais apropriada para descrever a sindrome ™ Qual das duas imagens (A cu B) considera como mais apropriada para descrever epidemia de *
respiratéria aguda. MERS no Médio Oriente.
2003 ¢ R
1
[+] 10.08.2013 ... [+]
A A

B
B
(BY) Question 62 (BZ) Question 63
Qual das duas imagens (A ou B) considera como mais apropriada para descrever a epidemia ™
de MERS na Coreia do Sul.
ER 2312.2015
T +]
A Comparacdo de Entidades v

As préximas questdes visam avaliar a funcionalidade de detegao automatica de entidades (pessoas,
localidades, objetos, conceitos) e a sua ligagdo 4 respetiva pagina da Wikipedia.
Com vista a esse objetivo procedemos & comparacéo de duas opcaes (A e B)

(CB) Information on new set of questions

(CcA) Question 64

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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Considere uma noticia centrada na rainha Isabel Il do Reino Unido (que recentemente *

celebrou o Jubileu de Platina). Indique qual das duas opcdes (A ou B) contém as entidades

mais adequadas.

Indique qual das duas opgdes (A ou B) & a mais precisa/informativa no que diz respeito a
imagem e ao texto da entidade exibida (Rainha Isabel Il do Reino Unida)

0PGAO B

Apsrace

A
A
B
B
(cC) Question 65 (cD) Question 66
Considere uma noticia centrada na rainha Isabel Il do Reino Unido (que recentemente * Indique qual das duas opgGes (A ou B) é a mais precisa/informativa no que diz respeito a

celebrou o Jubileu de Platina). Indique qual das duas opgdes (A ou B) contém as entidades

mais adequadas.

AE -

=

imagem e ao texto da entidade exibida (Mario Soares).

OPGAO A OPGCACB
oPGAOB

Mario Soares W

spot o sass

csagurn

A A
B B
(CE) Question 67 (CF) Question 68
Considere um texto cenrado em Dante Alighier. Indique qual das duas opg3es (A ou B) . Indique qual das duas opc@es (A ou B) é a mais precisa/informativa no que diz respeito &

contém as entidades mais adequadas.

0PGAO A

imagem e ao texto da entidade exibida (Dante Alighieri).

opcA0B OPCRO A OPGAOB

®

(CG) Question 69

(CH) Question 70

FIGURE B.1: Complete survey on Text2Storyline’s evaluation
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