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Abstract

Every week, hundreds of sports matches are played. From these, a large collection of data is gen-
erated and stored in databases, to be displayed in sports websites and applications. Such data can
be used as a basis to write news articles, and there is an opportunity to utilize it and produce infor-
mative content through automation. To explore the potential of the great volume of existing data,
automatic sports news generation tools are increasingly common. Leveraging natural language
generation techniques, these tools, categorized as data-to-text, are able to process structured data
about a match (e.g. goals, fouls, substitutions), and produce a text piece that summarizes a match.

One of these tools is Prosebot, a system developed by ZOS — a Portuguese media company
that holds a large database of sports games, players, and teams, with a reported total amounting to
5 million items. Prosebot is a template-based system, whose templates are textual constructions
where variables are interpolated and allow the generation of sentences. There is room for improve-
ment in the system, however, the main problem addressed in this work is how to accelerate the
process of creating textual summaries for more matches.

To achieve this, we present a community-based platform for the publication of sports match
summaries using a draft generated by a data-to-text system and human post-editing. The platform
presents zerozero.pt’s collaborators a text initially generated by Prosebot describing general infor-
mation about the match, its events, and the post-match situation. This text can be freely edited,
and is automatically published to zerozero.pt upon submission. This platform was designed with
the help of zerozero.pt’s journalists via a survey, which also inquired on the impact of automatic
tools in newsrooms. This survey was later conducted with Portuguese journalists from different
backgrounds. Results show an overall negative sentiment on automatic tools, as journalists do not
recognize advantages such as time-freedom or wider coverage, but believe they may be replaced
in the future. Therefore, journalists are not favorable to the unsupervised publication of automati-
cally generated news articles. In constrast, zerozero.pt’s newsroom is much more receptive, which
may be a result of their previous contact with Prosebot.

For the platform’s assessment, we have conducted a human evaluation through a survey pre-
sented after a summary submission, as well as an automatic evaluation via the comparison of
Prosebot’s drafts and the submitted texts. The results show a very positive reception from the
collaborators, as well as a high amount of generated text kept in the final summary, indicating it
was useful for the collaborators.

Keywords: Natural Language Generation, Automated Journalism, Sports Journalism
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Resumo

Todas as semanas jogam-se centenas de partidas desportivas. Para cada jogo, uma colecdo de
dados é gerada e guardada em bases de dados, que pode ser mostrada em websites e aplicagdes
desportivas. Estes dados podem ser usados como base para escrever conteido noticioso, ¢ hd uma
oportunidade para os utilizar e produzir conteddo informativo através de automagao. Para explorar
o potencial do grande volume de dados existentes, tém surgido ferramentas de geracdo automatica
de noticias desportivas. Usando técnicas de geracdo de linguagem natural, estas ferramentas, cat-
egorizadas como “dados-para-texto”, processam dados estruturados sobre um jogo (como golos,
faltas, substitui¢des), e produzem um texto que sumariza uma partida.

Uma destas ferramentas é o Prosebot, um sistema desenvolvido pela ZOS - uma empresa de
comunicag¢do social que gere uma grande base de dados de jogos, jogadores, € equipas, com um
total aproximado de 5 milhdes de entidades. O Prosebot é um sistema baseado em templates, que
sdo construgdes textuais onde se podem interpolar varidveis e assim permitir a geracio de frases.
Ha espacgo para melhorias no sistema, no entanto o maior problema que este trabalho endereca é
como acelerar a producgéo de contetido noticioso de forma a abranger um maior nimero de jogos.

Assim, este trabalho apresenta uma plataforma suportada na comunidade do zerozero.pt para a
publicacdo de sinteses de jogos usando um texto gerado pelo Prosebot e pds-edicdo. A platforma
fornece aos colaboradores do zerozero.pt um texto inicialmente gerado pelo Prosebot descrevendo
informac@o geral sobre o jogo, os eventos, e o rescaldo. Este texto pode ser editado livremente, e
¢ automaticamente publicado no zerozero.pt no ato da submissdo. Esta plataforma foi desenhada
com o contributo de jornalistas do zerozero.pt através de um inquérito, que tinha também o ob-
jetivo de estudar o impacto de ferramentas automadticas nas redagdes. Este inquérito foi também
conduzido com jornalistas portugueses, de diferentes contextos, cujos resultados mostram uma
percecdo negativa sobre ferramentas automaticas, visto que os jornalistas ndo reconhecem vanta-
gens como aumento de tempo livre ou aumento da cobertura, mas acreditam que podem vir a ser
substituidos no futuro. Assim, os jornalistas ndo se mostram favoraveis a publicagcdo de artigos
gerados automaticamente sem supervisdo. Por outro lado, a redacdo do zerozero.pt mostrou-se
mais recetiva, que pode ser um resultado da sua experiéncia com o Prosebot.

Para a avaliagdo da plataforma, conduzimos avaliagdo humana ao apresentar um inquérito apds
a submissdo de uma sintese, bem como avaliacdo automadtica através da comparagdo dos textos
gerados pelo Prosebot e as versdes submetidas pelos colaboradores. Os resultados mostram uma
rececdo bastante positiva pelos utilizadores, e que grande quantidade do texto inicial ¢ mantido na
sintese final, mostrando que foi (til para os colaboradores.

Keywords: Geracdo de Linguagem Natural, Jornalismo Automatico, Jornalismo Desportivo
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Chapter 1

Introduction

1.1 Context

Z0S is a Portuguese media company responsible for the website zerozero.pt. It also holds websites
in other languages, targeted at different countries, such as Brazilian Portuguese, English, and
Italian. Through these websites, ZOS provides easy access to match information and statistics,
along with news coverage for the most important competitions, provided by a team of journalists.
Z0S also encourages community participation by allowing users to register on the website, answer
to polls, comment on news and match pages, and even contributing information for matches,
teams, and players.

ZOS has developed Prosebot, a tool to automatically generate a textual match report based
on structured data about that match. Prosebot applies concepts and techniques from the area of
Natural Language Generation, similarly to other tools that have helped journalists in the fields
of finance, weather forecast, and sports. Currently, Prosebot is a working system, but it is only
being used internally since until now it has been evaluated with the help of ZOS’s journalists and
automatic methods. Thus, we have decided to bring it to the public, since it is an opportunity to
evaluate Prosebot with the involvement of its intended audience, and to increase the visibility of

the teams.

1.2 Motivation

One of the main arguments for the development of Prosebot is the amount of structured data
available. Every week, hundreds of matches are played and, for each one, zerozero.pt gathers
data regarding players, goals, substitutions, fouls, among others. However, due to human resource
limitations, only a small fraction of matches are covered with human-written articles. According to
Z0S, from a total of approximately 700,000 complete match pages, there are only 10,000 with an
associated article, i.e. only 1.4% of the matches have a news article. Therefore, there is certainly
an opportunity to fill the gap by taking data from each match and automatically generating an

article. Journalists generally cover the most relevant leagues (e.g. the “Primeira Liga”), however
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the community is still interested in lower-level leagues (e.g. district competitions), which are not
covered.

Finally, Prosebot could potentially change the way journalists work. By significantly reducing
the time spent studying a game’s events and related statistics to create an article, Prosebot can help
journalists by providing a competent draft for them to edit before publication. Additionally, they
can focus on creating more diverse and in-depth content: previews, interviews, documentaries,

opinion columns, or teams and players biographies.

1.3 Objectives

The main goal of this dissertation is to accelerate and improve the publishing process of news, us-
ing Prosebot and the community’s collaboration, in order to generate articles for a greater number
of matches. Additionally, we intend to create means to improve and diversify the text generated

by Prosebot.

1.4 Document Structure

This report has five main chapters. Chapter 2 introduces the field of Natural Language Generation
(NLG) and the advancements in the area of Automated Sports Journalism. Chapter 3 includes a
review of existing evaluation methods for NLG systems. Chapter 4 describes the architecture of
the Prosebot NLG module and the overall platform, and also presents the results of a survey con-
ducted with zerozero.pt’s journalists. Chapter 5 explains our evaluation methodology and presents
the results produced by the platform. Chapter 6 presents the results of a survey conducted with Por-
tuguese journalists on the impact of automatic tools in the newsroom. Finally, Chapter 7 includes

the conclusions for the work developed and possible avenues for future development prospects.



Chapter 2

Automated Sports Journalism

2.1 Literature Review Methodology

In order to study the field of Natural Language Generation, the most recent and cited review of
the state of the art, by Gatt and Krahmer, was used as a reference [12]. Further, a systematic
literature review in the area of automated sports journalism was conducted, for several reasons: to
find more examples of NLG applications in the field of journalism, and more specifically sports
journalism; to find common evaluation methods; to find systems that sought to include humans
in the generation process. Our method is presented in Figure 2.1 and explained in the following

paragraphs.

* Keyword Selection — By choosing the keywords listed in Figure 2.1 (“natural language gen-
eration”, “robot journalist”, “automatic news generation”, “machine-in-the-loop text gener-
ation”), we intended to find documents that describe applications of NLG in the fields of
journalism and, more specifically sports journalism. In a separate goal, we wanted to find

systems where both humans and machines are active agents.

* Document Search — We used popular academic search engines in our research process.
While Google Scholar has a wider scope, Scopus includes peer-reviewed research literature,
and ACL Digital Library is more focused on Computer Science. DBLP was used to retrieve

more complete BibTeX citations.

* Recursive Search — After selecting a group of the most relevant documents for our goals,
we analyzed their references and used search engines to find citations, i.e. other articles that

cited these documents.

* Filtering — We limited documents to NLG systems for the field of journalism. When looking
for articles where humans also actively collaborated, the former filter was lifted since we
could not find any documents. However, we excluded works on systems that only generated

small texts, such as slogans.
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Keyword

. Document Search Recursive Search
Selection

Keywords used:
"natural language
generation"
"robot journalist"
"automatic news
generation"
"machine-in-the-loop
text generation"

Databases used:
Google Scholar Check references and
SCOPUS citations for relevant
ACM Digital Library documents
DBLP

Figure 2.1: Systematic Literature Review method.

2.2 Natural Language Generation

Natural Language Generation has been described by Reiter and Dale [28] as “the sub-field of artifi-
cial intelligence and computational linguistics that is concerned with the construction of computer
systems than can produce understandable texts in English or other human languages from some
underlying non-linguistic representation of information”. This definition clearly suits data-to-text
better than text-to-text systems. The latter take existing texts as input and output new text. One
such application, and perhaps the most popular, is machine translation: the process of translat-
ing from one human language to another using a computer. Another very useful application is
the automatic correction of spelling or grammar mistakes. On the contrary, data-to-text systems
generate texts by taking as input information represented as structured data. Journalism applica-
tions, that use natural language generation technologies, are included in this group: soccer [42],
weather [29], financial [23], and political [18] reports are all examples of these systems.

2.3 NLG Tasks

Reiter and Dale proposed, in 2000, an architecture comprised of tasks that can be found in most
NLG systems [28]. Years later, in 2007, Reiter proposed an extension of this architecture for data-
to-text systems whose input is raw data instead of knowledge bases [25]. Gatt and Krahmer [12]

enumerate the most common tasks as follows:

1. Content determination — Deciding what information will be included in the text.

2. Text structuring — Determining where in the text will each information appear.

3. Sentence aggregation — Deciding how to build fluent sentences with the information.
4. Lexicalisation — Translating the existing information to proper words and terms.

5. Referring expression generation — Selecting the words and phrases to properly distinguish

domain objects.
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6. Linguistic realisation — Building well-formed sentences and paragraphs through the com-

bination of words and phrases.

The following sections present each task in more detail.

2.3.1 Content Determination

The first step is to determine which information will or will not be included in the generated
text. Usually, the input data contains a large amount of information, and in many cases it is not
necessary to convey all of it through text. For example, football matches may have dozens of fouls
and while some may be pivotal for the result (i.e. player commits a violent foul and is expelled),

most of them are inconsequential and thus not worth reporting.

2.3.2 Text Planning

Having decided the content that will be featured in the text, the system needs to determine the
order of presentation. In the case of soccer, the articles generated by PASS [42] start with a match
preview and results, then continue with a chronological report of the most important events, and
end with information for future matches.

2.3.3 Sentence Aggregation

In this step, we take one or more related sentences and transform them in order to improve read-

ability and fluidity. Reiter presented the following techniques [28]:

* Conjunction and other aggregation. For example, transforming (1) into (2):

1. Ruiben Neves came on at minute 56’. Ruben Neves scored the second goal.

2. Riben Neves came on at minute 56’ and scored the second goal.
* Pronominalization and other reference. For example, transforming (1) into (2):

1. José Mourinho was at the press conference. José Mourinho seemed unhappy.

2. José Mourinho was at the press conference. He seemed unhappy.
* Introducing discourse markers. For example, transforming (1) into (2):

1. If FC Porto signs Mehdi Taremi, they should sign Marko Grujic.

2. If FC Porto signs Mehdi Taremi, they should also sign Marko Grujié.

In every previous example, a common theme is how the information conveyed by the text

didn’t change. Only the text fluidity was improved.
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2.3.4 Lexicalisation

With this task, the system starts converting information into natural language. The main concern
is then figuring out what words or phrases to use to express the given information. The decisions
made at this stage are highly dependant on the domain in question. In the case of sports, which
is a well-defined domain and where articles may benefit from some variation, it would be feasible
to associate phrases to an event (where an event could have several phrases), and randomly select
a phrase for each event in the input. For example, there are multiple ways to express a goal:

“to score”, “to find the net”, “slip past the keeper”, so it would be appreciated to use different

constructs if multiple goals are scored.

2.3.5 Referring Expression Generation

According to Reiter and Dale [28], Referring Expression Generation is “the task of selecting words
or phrases to identify domain entities”. There seems to be a similarity to lexicalization, however,
they point out that the main issue is providing enough information to distinguish different entities.
How an entity is referred to depends on, for example, how many times they have been mentioned
throughout the text: if Cristiano Ronaldo is mentioned a second time in a sports article, the system
may choose to use a pronoun or an alias (i.e “Juventus forward”). Additionally, the system should
consider what is the right amount of information to convey: when reporting a Ronaldo goal, it

would be unnecessary to indicate his hairstyle, however unique it may be.

2.3.6 Surface Realisation

The last step pertains to combining all the relevant words and phrases into a well-formed sentence.
Some details that require attention are ordering sentence constituents and generating the right
morphological forms (including verb conjugation and agreement, which are relevant in languages
such as Portuguese). There are several alternatives for this step, and Gatt and Krahmer [12] have

discussed the following:

* Human-crafted templates;
* Hand-coded grammar-based systems;

* Statistical approaches.

With the first method, sentences are generated by associating a humanly crafted template with
an information type (e.g. events), and replacing the variables with the given data. In the case of

soccer, a commonly reported event is a goal — if we have the following template:

Splayer scored for $team in the $minute minute.
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Table 2.1: List of Journalism NLG systems.

Name Year Domain Surface Realization Evaluation
PASS [42] 2017 Dutch Football Templates Human-based
Chen and Mooney [7] 2008 Sports Machine-learning Human-based
Leppénen et al. [15] 2017 Finnish Elections Templates Brief remarks
Plachouras et al. [23] 2016 Finance Templates Not used
SumTime-Mousam [29] 2005 Weather Forecast Grammar-based Human-based

Then the three variables can be replaced with a player name, the player’s team name, and the
minute in which the player scored the goal. Thus, a possible result of applying this template could
be:

Kelvin scored for FC Porto in the 92nd minute.

Templates give full control to the crafters over the quality of the output, and help avoid the
generation of ungrammatical structures. Additionally, despite being considered less sophisticated
than other alternatives, it has been claimed that template-based systems are not necessarily inferior
to other approaches with respect to maintainability and quality of output [40]. It is important to
note that this is the approach followed by Prosebot.

Grammar-based systems are a domain-independent alternative to templates, that make their
choices based on the grammar of the language being studied. One difficulty arises when choosing
among related options, as creating rules with the right sensitivity to context may be difficult to
design. More recent approaches make use of probabilistic grammars from large corpora, with the

advantage of lowering the amount of manual labor required and increasing coverage.

2.4 NLG Applications in Journalism

In this section, we will take a look at some NLG systems in the field of journalism, presented in
Table 2.1 and explained in the following paragraphs.

PASS [42] is a data-to-text template-based system that generates dutch sports reports. One
interesting particularity is that it generates two reports per game, with a different tone depending
on the team of the reader. It is a difficult task to be performed by a human journalist, but to
a computer, it can be done in a matter of seconds, allowing fans to receive a more personally
appropriate report. The input data is scrapped from the website Goal.com, and the system stores
information about participating teams, final score, goal scorers, fouls, and even more sizable data,
like past games results, and previous match-ups between the two teams. To design the templates,
the MeMo FC corpus [5] was used. It contains match reports created directly for the teams that
participated in the match, and therefore are intended towards the supporters of their respective
club. This makes it suitable for PASS, particularly because of the intended text personalization
aspect. PASS extracted a large number of event categories, and templates per category. Therefore,

the authors argue the system produced text with a similar amount of variation to GoalGetter [37].
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Chen and Mooney [7] present a commentary system that describes the events in a given match.
This already constitutes a big difference when compared to summary generator systems like Pros-
ebot, since in the former almost every event will appear in the text, while in the latter only the most
important are considered relevant to be included. Another distinction is that Chen and Mooney [7]
use machine-learning techniques, instead of templates, to generate the text. The system has been
trained using human-commentated games from the Robocup simulation league! and introduced
three algorithms to generate commentaries for unseen games. For the content-selection task, it
uses a probabilistic approach to understand what type of events (e.g. pass or goal) are most likely

to be reported on by human commentators.

Leppénen et al. [15] built an NLG template-based system that generated news articles for the
2017 Finnish municipal elections in Finnish, Swedish, and English. It used simple templates such
as “$entity won $value new seats in $location”, along with other techniques which have been
previously mentioned, such as aggregating sentences with common prefixes, using a referring
expression generator to avoid mentioning the same entity multiple times by the same name, and

using language-specific morphological rules to assure the sentences are correctly constructed.

Plachouras et al. [23] implemented a system for searching financial data using keywords or
natural language. The system analyzes the given query, retrieves the related information, and
generates the answer using NLG. So, for example, for the query “India’s GDP 2010”, the system
finds the record that holds the GDP of India in 2010, and returns a text answer, providing other
contextual information. Similar to other systems, it contains a module that generates parts of the

answer using templates, and for each use case there may be several templates.

SumTime-Mousam [29] generates weather forecast reports from numerical weather prediction
data. Its architecture contains much of the tasks presented, including document planning, aggre-
gation, lexicalization, referring expression generation, and finally surface realization. Instead of
using templates, special grammar rules were built, since the output would not exactly be in con-
ventional English, but instead in a weather sublanguage. The article focuses primarily on word
choice between humans and the system, for instance, choosing between “backing” or “becoming”

to describe the change in wind direction.

Finally, there have been instances of popular newspapers using machine-generated news ar-
ticles, however available information on the systems is scarce. In 2007, the Los Angeles Times
launched a blog about homicide reports that would eventually feature machine-written texts fol-
lowing a simple template [45]. In 2014, the same newspaper used Quakebot to generate the first ar-
ticle for an earthquake [20]. In 2019, BBC managed to publish a news story for every constituency
(a total of 650) in the UK on the general election night, using an NLG tool [18]. Commercially,
the most relevant companies are Automated Insights” and Narrative Science®, which have built,

respectively, WordSmith and Quill.

1https ://robocup.org
2https ://automatedinsights.com
3https ://narrativescience.com
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2.5 Post-Editing and ‘“Machine-in-the-loop”’ in NLG

The idea of humans and machines jointly writing a sports article is not something that has been
done before, according to our findings. However, we did find two related concepts: post-editing
and machine-in-the-loop story generation.

Ehud Reiter wrote a blog article [26] based on the question of editing an automatically gen-
erated text before releasing it. He presented the technique of post-editing used primarily in the
machine-translation field, along with an experiment made with a weather forecast generator [35]
where experts would edit the texts before they were sent to clients. The most interesting insights
were that analyzing the post-edits helped understand how to improve the system, but at the same
time, the post-editing process did not significantly improve the texts, in Reiter’s opinion. Finally,
he recommended that the best way for a human and machine to jointly write a text would be for the
computer to generate a readable and accurate text, and then for the person to make more complex
changes.

Additionally, as previously mentioned, there are various text-to-text NLG systems with the
purpose of supporting individuals, in areas including machine translation and automatic grammar
checking [44, 33, 3]. Another instance of this type of system is machine-in-the-loop story genera-
tion. Machine-in-the-loop is the reverse of another popular term, human-in-the-loop. While in the
former a machine acts in a supporting role with the goal of improving Human ability, in the latter
humans are actively included in the training of machine-learning models by providing feedback
such as labeling examples or suggesting features [8].

The general idea is the following: creative writers that are affected with “writer’s block”,
a condition that affects their creativity and limits their ability to further their stories, use NLG
systems that automatically generate sentences from a given input text. Examples of such systems
are STORIUM [2], Writing Buddy [32] and Creative Help [31].

STORIUM [2] is based on a gamified collaborative story writing platform with the same name,
where the writing process is turned into a game: in each game there is one player that takes the role
of narrator, and the rest will play individual characters. The story is composed of high-level scenes
that consist of multiple scene entries, where each is written from the perspective of a character, or
the narrator. Scenes commonly revolve around challenges, and in order to face them, characters
have access to a set of cards that convey properties such as strengths, items, or goals. The story
moves forward by introducing new challenges, locations, characters, and cards. To introduce
“machine-in-the-loop” story generation, the authors implemented a GPT-2 language model [24]
trained on approximately five thousand stories from the STORIUM platform. To evaluate the
stories, a web service was created where the model outputs are served to the STORIUM platform.
For the user, he only has to press a button to obtain a generated scene entry, that was created using
the context of the previous text. He is then able to edit the generated text, by adding or deleting as
he may wish.

Writing Buddy [32] is an application where the writer and the system take turns at writing a

story. The authors present an experiment where the participant is asked to write a ten-sentence
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story based on an unlabeled cartoon. Using a simple web interface, the user submits a sentence
through a text input. Then, the application will generate a sentence using a language model given
the preceding text, and display it below the previous sentence. The user is allowed to edit as
he wills before he submits the new sentence, and the third sentence will once again be written
by the author. This cycle will continue until the ten sentences have been reached. Note that, after
submitting each sentence, it will become locked for edition, and be added to a section that displays
the story written until that point.

Creative Help [31] is a web application for writing stories. The user interface is very simple,
as users only need to interact with a text area where they will write the story. When the user inputs
the phrase “/help/”, the application will generate a sentence as a suggestion to continue the story,
replacing the “/help/” string. The generated text can then be fully edited, just like the rest of the
story. The system will track the changes made to the suggestions to evaluate their contributions
to the story. The suggestion generator uses a corpus of approximately twenty million English-
language stories, and following a strategy similar to SayAnything [36], will find the most similar
match in the corpus for the sentence that appears directly before the “/help/” command and returns
the sentence that immediately follows it in the corresponding story. To track the edits made to the
suggestions, the application listens for keystroke events in the text area the suggestion appears in,
and if it detects that most of the text characters have been removed, then considers it to have been
deleted. If not, it will continue tracking it and, if the suggestion remains unchanged for at least one
minute, then the system considers it to have been accepted. For the case when the user asks for a
suggestion without having written any text, then, since there is no previous sentence for the system
to use, it will return a random sentence from a manually written list of introductory sentences.

There are many differences between Prosebot and the former systems. While Prosebot fits
the category data-to-text, and is a template-based system, the aforementioned story generation
systems are described as text-to-text, and generally use machine-learning models. Perhaps the
most important distinction is the goal of the system: since, contrary to creative writing systems,
Prosebot aims to inform the reader, creativity plays a lesser role when compared with factual
correctness. Even still, we are interested in the evaluation aspect: since the user is able to edit the
generated text, there need to be methods to determine the quality of the tool in the eyes of the user.

This will be explored in Section 3.2.

2.6 Impact of Automatic Tools in the Newsrooms

The theme of the perception of news journalists towards automatic tools has also been previously
explored. van der Kaa and Krahmer [41] conducted a survey on the journalists and news con-
sumers perceived trustworthiness and expertise of automatically generated articles when compared
to human-written ones. The authors concluded that journalists perceived their trustworthiness to
be much higher than that of a computer, and that they recognized the computers expertise to be
higher than the news consumers perceived it to be. The respondents also perceived finance articles

to be more trustworthy than sports articles. van Dalen [39] analyzed a collection of blog posts
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and articles to understand how journalists see their future impacted by automatic tools and pre-
sented their conclusions in the form of a SWOT analysis (Strengths, Weaknesses, Opportunities
and Threats), which showed that journalists highlighted their analytical skills, creativity and flex-
ibility as important skills defining journalism, but also recognized the automation of routine tasks
as an opportunity to perform more in-depth reporting. Kunert [14] has conducted interviews with
german software providers and sports journalists regarding the usage of automatic tools and the
possible changes in sports reporting. Results show that media outlets believe automatic tools to be
helpful for their work, as they can be used to automatically create articles and allow for in-depth
reporting. Other outlets edit automated content before publication in order to increase the quality
of the articles, although this is done on a small scale. We have based ourselves upon these studies
to create our own survey targeting Portuguese journalists, and will compare their results with ours
in Section 4.3 and Chapter 6.
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Chapter 3

Evaluation Methods

In this chapter, we’ll go over methods used to evaluate NLG systems, which we may use to assess
the changes we will implement to Prosebot, namely, by addition of templates. Additionally, since
the Prosebot platform generates summaries using an NLG system and human post-editing, we will

explore how systems that use a similar approach have been evaluated.

3.1 NLG Evaluation

Intrinsic methods evaluate the performance of a system without considering other aspects of the
setup. Details such as text quality, fluidity, and readability belong to this category. On the other
hand, extrinsic methods evaluate the effectiveness of a system in achieving the desired goal.

Intrinsic evaluation can be divided into two main categories: human-based and automatic.
Although automatic metrics such as BLEU [21], METEOR [4] and ROUGE [16] are increasingly
popular [43], they are also the target of criticism. van der Lee et al. [43] point out that automatic
metrics are uninterpretable and do not correlate with human judgments, but they still note that due
to their cheapness and quickness when compared with human-based methods, their usage should
not be dropped. On the other hand, human-based methods are also not free of criticism: Gatt and
Krahmer [12] noted that there may be high variance in judgments made by different evaluators,
thus reducing reliability.

Intrinsic human-based methods mostly consist of presenting a group of people (that could be
mere readers or experts in the matter) a collection of texts that may have been generated from
the NLG system or by other humans, and making several questions regarding fluidity, readability,
accuracy, adequacy, relevance, or correctness [12]. van der Lee et al. [43] found that the most
popular rating method is a 5-point Likert scale question. For instance, the statement “The text
is easy to read” would have five possible answers, ranging from a positive to a negative stance:
“strongly agree”, “agree”, “neutral”, “disagree”, and “strongly disagree”.

As for automatic metrics, they are used to evaluate the quality of the system’s output by com-
paring it to human output made in the same context, which is essentially evaluating if the machine

is able to write like a human. Therefore, a good result happens when the metric reveals a high

13
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similarity between the machine and human texts. The popular metrics mentioned above are based
on n-gram overlap. N-grams are usually considered as a contiguous sequence of n items in a text,
which could be characters, syllables, or even words. We can consider different names depend-
ing on the value of n: unigrams, bigrams, or trigrams. For instance, considering bigrams where
items are words, the sentence ‘“Lionel Messi scored a brace” can generate the following bigrams:
“Lionel Messi”, “Messi scored”, “scored a”, and ““a brace”.

On the issue of evaluating the accuracy, Thomson and Reiter [38] have presented a method
based on the annotation of errors, where a group of collaborators would analyze a given text, look
for errors and categorize them according to the following categories: incorrect number, incorrect
named entity, incorrect word, context error, not checkable and other. For instance, in the sentence
“Cristiano Ronaldo scored on minute 110 against Italy in the finals of Euro 2014” there are three
incorrect named entities (Ronaldo, Italy, and Euro 2014) and one incorrect number (minute 110)
— the correct sentence would be “Eder scored on minute 109 against France in the finals of Euro
2016”.

Extrinsic evaluation is the most expensive in terms of time and cost, so, despite claims that it is
the most meaningful kind of evaluation [27], it is also rarely used [12, 43]. One of the first extrinsic
evaluations of an NLG system was performed by Young [46], who compared multiple algorithms
in the task of generating instructional texts, and then asked users to follow the instructions, and
measured how many mistakes they committed — this is an example of using task performance
as a measure. In a different setting, the GIVE Challenge [13], where NLG systems generated
instructions to help users navigate through a virtual world, extrinsic evaluation was carried out
by having users play the GIVE game and registering metrics such as the time it took a user to
complete the game. Having presented the main categories of NLG evaluation, we will now recall
works presented in Section 2.4, and see what evaluation methods they have conducted.

PASS [42] presents users with twenty articles generated by the system for ten soccer matches
played in the 2015/2016 season of the Dutch second league (two for each match), and makes
simple seven-point Likert-scale questions in order to assess text clarity and fluidity. Text clarity
was measured with two questions: “The message of this text is completely clear to me”, and
“While reading, I immediately understood the text”. On the other hand, fluidity was measured
with two other questions: “This text is written in proper Dutch” and “This text is easily readable”.
Additionally, to evaluate the text personalization aspect, the reader is also asked to identify the
fans at which the text was tailored to. The results show that in 91% of cases, the readers could
correctly make this identification. Furthermore, readers also demonstrated a positive perception
of the text quality, with respect to clarity and fluidity.

Chen and Mooney [7], in their sportscasting system, asked human judges to assess the com-
mentary with regards to fluidity, semantic correctness and sportscasting ability, after showing them
clips from Robocup games, along with the commentary created by humans and the system. Al-
though, as to be expected, the human commentary received better scores, they still concluded the
system commentary to be of reasonable quality.

Plachouras et al. [23] and Leppinen et al. [15] did not conduct any formal evaluation, however
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in the latter authors argue that overall the generated texts were clear and fluid, despite not always
being as fluid as human-written ones. They present two reasons to justify this: fact-ordering is
sometimes suboptimal, and the aggregation step may generate unnatural or misleading sentences.

SumTime-Mousam [29] presented participants with texts generated by humans, the system,
and a hybrid approach (where a human-written text would be edited to use words that the system
would have used), and made several questions regarding background information (i.e how many
weather forecasts they read in the space of a year), comprehension (i.e. at various time points,
what was the wind speed according to the text) and preference (i.e. which of the articles were the
easiest to read, the most accurate and most appropriate). An interesting conclusion was that the

participants preferred machine-generated texts over human-written ones.

3.2 Machine-in-the-loop Evaluation

In this section, we will recall previous works in the machine-in-the-loop story generation field
presented in Section 2.5, and study how they have evaluated their platforms. Table 3.1 presents
the evaluation methods used, and we describe them in the following paragraphs.

STORIUM [2] developed an automatic evaluation metric called User Story Edit Ratings (USER),
based on the Longest Common Subsequence (LCS) variant of ROUGE [16]. The idea is that if the
user preserves a large amount of the generated text, then he found it useful. They also asked users,
at the time of story publication, to fill out a form with 5-point Likert-scale questions to assess
relevance, fluidity, coherence, and likability. Additionally, they also performed interviews with 10
STORIUM users to find out the strengths and weaknesses of their model. They concluded that
the users are most likely to keep generated text when it is more relevant to the overall story, and
that the users found the text to be fluent (which, according to them, is a consequence of GPT-2’s
pretraining). Additionally, while trying to understand what kind of generated text is preserved
by the users, they found that approximately 30% of proper nouns are preserved, which may be a
consequence of the suggestions maintaining, for instance, character names which are not usually
renamed. However, some names were also created by the system, and user interviews revealed
they enjoyed this ability of generating new names.

Creative Help [31] used edit distance, a popular method in computer science to measure the
difference between two strings. It measures the number of operations needed to transform one
string into another. Intuitively, texts with lower edit distance have higher similarity, which indi-
cates that the generated text was considered useful. They didn’t use any human-based evaluation
methods. In their experiments, they compared different models for the generation of suggestions
that differed on the size of the corpus, and an additional model that did not take the story context
into account, thus returning a random sentence. As expected, they found that the random model
performed the worst by having a higher rate of edits and deletions, which validates the use of the
application as an evaluation platform.

Clark et al. [8] didn’t use any automatic evaluation methods. Instead, they performed ex-

periments by asking participants to fulfill three tasks of writing a short story. After each task,
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Table 3.1: List of Machine-in-the-loop story generation platforms and their evaluation methods.

Name Year Automatic evaluation Human-based evaluation
STORIUM [2] 2020 Measure string difference  User surveys and interviews
Creative Help [31] 2015 Edit distance Not conducted

Clark et al. [8] 2018 Not conducted User surveys and interviews

they were asked to fill a form with 7-point Likert-scale questions, in order to assess creativity,
coherence, entertainment, and grammatical correctness in the final product. After completing all
tasks, a final survey was presented with Likert-scale questions to assess if the suggestions were
surprising, creative, and grammatically correct. Additionally, they conducted an open-ended in-
terview with the participants to find out their experiences and thoughts for future improvements.
The participants conveyed mixed reactions to the tool. While some considered the non-editable,
sentence-by-sentence structure helped them move the story forwards, others complained they were
not allowed to follow their usual writing process. Regarding the usefulness of the suggestions, all
of the participants noted they were very random, and while two participants said it helped them
write more silly and creative stories, most decided to disregard the suggestions. Additionally, in
some cases participants did not consider the suggestions helpful since they would clash with their
already defined idea for the story.



Chapter 4

Prosebot platform

4.1 NLG Module

In this chapter we present the architecture of the Prosebot system, which has been in develop-
ment for approximately five years, undergoing multiple iterations which have been documented at

previous dissertations at the University of Porto [1, 34, 30, 9].

4.1.1 Previous Work
4.1.1.1 GameRecapper

Aires [1] developed GameRecapper, a data-to-text, template-based system that generates match
summaries from structured data, in Portuguese. The author used a corpus written by zerozero.pt’s
journalists to manually develop the templates, and analyzed a collection of match reports to de-
sign the structure of the summary. It includes an introduction that presents the teams and the
match result, a paragraph that narrates the goals of the match, and a conclusion that mentions the
classifications for each team after the game. The system achieved good scores with regards to
intelligibility and fluidity, although in some cases where matches had a large number of goals, the
text would seem repetitive due to a low variety of goal templates. It was also made a comparison to
human-authored texts regarding completeness and readiness, and it was concluded that the system
would need to report on other relevant events besides goals (such as sent-offs), and that it would

be appropriate to be used as a draft generator for journalists to complete.

4.1.1.2 Statistical Models

Soares [34] developed a data-to-text system for the generation of match summaries that, unlike
GameRecapper, used a statistical approach for the surface realization step. The author created a
corpus after analyzing a collection of news reports, extracting sentences and delexicalizing them
in order to generalize them for other matches. The sentences were grouped by four categories:
introduction, goals, sent-offs and conclusion, and were also attributed a sub-type (e.g. one intro-

duction sentence could have a “home team wins” type and be used only on that occasion). Then,
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language models were trained on this corpus and generated delexicalized sentences. A user in-
terface was developed, that allowed users to get sentences regarding a match after selecting the
category, after which the system would lexicalize the sentences with the match information and
return a complete phrase. The system was evaluated by asking users to rate sentences with regards
to intelligibility and completeness, and although the scores were overall positive, there were also

some poor results.

4.1.2 Prosebot

Ribeiro [30] presents improvements made to Prosebot, a template-based data-to-text system that
was adapted from GameRecapper in the PHP programming language. The system can generate
football match summaries in four languages, using a collection of templates that were written after
analyzing news articles created by journalists. The system makes use of domain data to provide in-
formation regarding the teams and players, as well as linguistic and grammatical functions which
may, for instance, convert numbers into their cardinal or ordinal form, and assert the coherence
of the generated text. The structure of the texts is similar to that of GameRecapper, including an
introduction that presents the teams and match result, a paragraph that describes relevant events
from the match (goals, penalties, sent-offs and occasionally substitutions), and a concluding para-
graph that mentions changes in classification for both teams. Prosebot can also attribute a score to
the texts it generates with respect to three metrics: average sentence length, lexical diversity, and
variability of used entity names. Finally, Prosebot was evaluated by presenting participants with
a questionnaire regarding the fluidity and intelligibility of the text, and another questionnaire that
asked respondents to evaluate the completeness and readiness of the text (which could be written
by journalists or Prosebot). Results showed that Prosebot could generate correct and fluent texts,
but when compared to journalist-produced articles, scored lower on readiness to be published

online.

4.1.2.1 Evaluation Methods for Text

Correia [9] focused his work on developing a system that could evaluate both human-authored
news reports, as well as computer-generated match summaries. This system has an API that can
retrieve information, metrics and readability scorings about a text. The author also implemented
an interface that lets users create a match summary by selecting events and information from
a football match and retrieving Prosebot’s generated text, which he could then post-edit. This
interface also includes a metrics report using the API mentioned above. The journalists from
zerozero.pt were inquired about the developed systems, and classified the implemented metrics as
important for their work, and also gave positive feedback regarding the user interface, finding it

helpful for the production of match reports.
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Type Information
General Competition, fixture, datetime, stadium, city, final score, teams, goal scorers
Match events Assists, regular goals, own goals, free kick goals, penalty goals, penalty misses,

yellow cards, red cards, substitutions

Previous results Number of consecutive matches each team won/lost/drew

Players and man- Name, position, number of goals scored and assists given in the match, team,
agers number of goals scored in the season, country, number of consecutive matches
with goals scored

Match and team Total shots, shots on target, passes, fouls suffered and committed, corners, off-
statistics sides, context for goals (zone, type of play and body part)

Season statistics Best and worst values obtained in a current season’s match for the statistics men-
tioned above

Team streaks Consecutive matches without losing, without winning, without conceding goals,
with goals scored

Post match Team classification, next games for each team

Table 4.1: Data stored from the API request to zerozero.pt.

4.1.3 Data Source

Unlike previous systems that scraped data from Teletext or Goal.com', namely Theune et al. [37]
and van der Lee et al. [42], Prosebot relies on match data from zerozero.pt’s database, served
through an API. This API returns information about the match, including the participating teams,
competition name, final score, goal scorers, previous results, and players that were carded. In
addition, zerozero.pt also supplies data about the game’s events and players’ and teams’ statistics
which are listed in Table 4.1. This allows to include interesting remarks along the text, referring
for example if a player has scored a significant amount of goals, or if he is in a “hot streak™ of
matches with goals scored. However, there is still data that is not being used at the moment, which

could be included in future versions of the system and make the generated text more complete.

4.1.4 Template Design

In the latest version of Prosebot, the templates have been designed in collaboration with ze-
rozero.pt’s engineers and journalists. Templates are stored in JSON files, grouped by categories,
and for each template there is the content and a condition. The condition is written in a way that
can be parsed and evaluated by Prosebot, and will determine if the content is included in the text or
not. This approach has been particularly useful in the effort to increase the variety of the templates
and make the texts feel less repetitive. Using a human-friendly interface, one of zerozero.pt’s jour-
nalists has been editing and adding new templates to the system, in an almost fully autonomous

way. Table 4.2 includes the most relevant templates used by the system.

Thttps://goal.com
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Section Category Variants
Title All-purpose, 2+ goal difference, 4+ goal difference, home team won,
away team won, game ended in draw, match ended with penalties
Subtitle All-purpose, favourite team lost, decisive goal in the last minutes, no
goals scored, many goals scored
Small text Final score, starter and benched relevant players
Introduction Final score, previous results, best player
Events Goal All-purpose, first goal, only goal, own goal, hat-trick, poker, second
goal, last goal, goal drew the match, goal increased/decreased the goal
difference
Substitution Gamechanger player is subbed in, relevant player is subbed in/out
Missed penalty Goalkeeper saved, penalty taker missed
Red card Direct red card, accumulation of yellow cards
Debriefing Post-match classification, next games, match stats

Curiosities  Stats

Streaks

Best/worst result of the season for the team, best/worst overall result
of the season

Increased or broke a sequence of matches

Table 4.2: Available templates.

4.1.5 Content Selection and Document Structure

The document is mostly structured in a way that is similar to the structure of news articles that are

published in zerozero.pt, with some exceptions. There are seven main sections:

Title Sums up the result of the match (win or draw)

Subtitle Briefly characterizes the result depending on the goal difference, number and context

of goals scored and participating teams

Small text Informs on the match result, the goal scorers, the number of red cards shown and

relevant players

Introduction Informs on the match result, the teams’ form prior to the match (e.g. consecutive

wins, losses or draws), the best player of the match and a relevant curiosity about the match. This

curiosity will appear if some relevant record was broken, including the number of shots, shots on

goal, or corners taken.

Events Informs on the most relevant events that happened during the game, most notably goals,

red cards, substitutions, and missed penalties.
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SC Braga beat CD Tondela

Comfortable home win in a game with 6 goals
SC Braga triumphed over CD Tondela, 4-2, on Sunday. Arsenalistas scored by Jodo Novais, Lucas Piazon 2x and Ricardo Horta, while Tondela's team scored by Jodo Jaquité and Souleymane Anne.

SC Braga beat CD Tondela in a fantastic win on Sunday, 4-2, in game related to round 20. In this competition, arsenalistas came from a win, and Tondela's team came from a win. Lucas Piazon was on fire.
With 18 minutes on the clock, Lucas Piazén opened the scoring for SC Braga. with a right-foot shot inside the box, laid on by Wenderson Galeno. With 40 minutes on the clock, Ricardo Horta fired home
arsenalistas's second goal. with a right-foot shot. laid on by Lucas Piazén. Shortly before the interval, Jodo Novais struck for Braga's team. laid on by Lucas Piazdn.

In the 50th minute, Lucas Piazon struck for Carlos Carvalhal's team, with a right-foot shot inside the box, laid on by Abel Ruiz. After 84 minutes, Souleymane Anne struck for CD Tondela, with a lefi-foot shot
inside the box, laid on by Salvador Agra. With 90 minutes already on the clock. Joiio Jaquité netted the final goal of the game, with a right-foot shot from outside the box.

After the result SC Braga are 3rd in the table, 43 points, while CD Tondela occupy 12th place, 21 points. With regard to their next fixture, arsenalistas visit Nacional. Meanwhile, Tondela's team will host Gil
Vicente.

Figure 4.1: Sample of text generated by Prosebot in English.

Debriefing Shows the classification of each team after the match, the next match for each team,

and may also include a relevant curiosity for each team.

Curiosities This section appears separately from the text, and simply displays a list of curiosities
about the match or participating teams. This list includes sequences, such as winning streaks or
sequences of matches with goals scored (e.g. “Team A broke a sequence of 5 winning games”).
The list also contains statistics about the match or the teams when it comes to beating records for
certain types of events, including, for example, beating the record of shots taken in a single match

in the competition.

Each section, excluding the last that is kept separate, is shown in a different paragraph. Every
text generated by Prosebot will share this structure, however the type of content may be different
depending on the match and the teams. For example, if a match is for a competition such as the
playoffs of the Champions League, then the text will not include the classification of the teams

because it wouldn’t make sense in the context of the competition.

4.1.6 Algorithm

The system starts by parsing the template, grammar, and entity manager files according to the se-
lected language. Currently, Prosebot supports four languages: Portuguese, Brazilian Portuguese,
English and Spanish, and a sample for a text generated in English is included in Figure 4.1. As
previously said, the template files contain the textual content that will appear in the final result,
according to the validity of their conditions. The grammars include language specific utility func-
tions to help print numbers in the ordinal or cardinal form, and also functions to include articles
depending on the gender and number of the subject, which is particularly important in the Por-
tuguese language. As for the entities managers, they are mostly used to return names for entities
such as players and teams, depending on the information that is stored and the names that have
already been used. For example, depending on the team, we may know its name, its city, its coach
and its nickname. So, throughout the text, the manager may return different results for the team’s

name - in the case of FC Porto, it could return “Sérgio Conceic¢do’s team” or ‘“Porto’s team”.
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After loading the necessary files, it collects the data from the API request into the appropriate
classes. There is a central class representing the match, which is the gateway for everything related
to the match, teams, and players. Once everything is stored, it will generate the text for each of the
paragraphs presented in the previous section using the same strategy, with some exceptions for the
events paragraph. This process is mostly recursive, due to the nature of the templates: a template
may include not only text but also may interpolate functions and variables, as well as other tem-
plates. The first step is to select the root category to start the process. From this category, a subset
of templates will be filtered depending on the validity of their conditions. Additionally, since a
condition has an associated weight, the templates will also be filtered according to the weight, so
that only the most specific templates may be used. For example, looking at two descriptions of a
goal: “After 20 minutes, Cristiano Ronaldo struck for Juventus” and “After 20 minutes, Cristiano
Ronaldo scored Juventus’s only goal of the game”. Since the first template can be used for any
kind of goal, it has no condition, while the second template is only used if the player’s team scored
a single goal, then the latter template has more weight and the former will be filtered out. After
having filtered the templates, the system only needs to pick one of them to use. Finally, a recursive
function is called that will parse the template’s text, interpolates the variables and repeats the same
process if other templates are found.

As previously mentioned, the process for the events paragraph is slightly different: since we
want to narrate the events of the match, there doesn’t exist a root template, therefore the system
loops through the match events, and using the process described above generates the text for each

event and appends it to the result.

4.2 Improvements to the NLG Module

In this section we present improvements we have made to the Prosebot system. The most relevant
changes are described in each subsection, which may use illustrative tables or snapshots from the
text generated by Prosebot. We have focused on fixing bugs that prevented the generation of a
summary or caused parts of the summary to be nonsensical, but also strived to include new and
interesting information to the text, while working closely with zerozero.pt’s journalists to improve

the diversity of the templates.

4.2.1 Mention relevant players

First, we need to define what relevant players are. This is dependant on two main factors: the type
of teams that are playing (national teams or clubs) and the country to which the text is directed at.
To better understand this concept, let’s look at Table 4.3.

The first match is between English clubs, was generated in Portuguese and is therefore directed
towards the Portuguese audience. So, the system will tag Portuguese players as relevant. As for
the second match, it involves German teams, was generated in English which means it is direct
towards the English audience. As such, any English players will be considered relevant. In the

third match there is only one relevant player: Seferovic. Since the game is between national teams
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Table 4.3: List of matches and their relevant players.

Match Language Country Type Relevant Players

Manchester City Portuguese Portugal  Clubs Jodo Cancelo, Riuben Dias,
vs Wolverhampton Bernardo Silva, Rui Patri-
Wanderers cio, Nélson Semedo, Ruben

Neves, Jodo Moutinho, Pedro
Neto, Vitinha

Borussia Dort- English England  Clubs Jadon Sancho

mund vs RB

Leipzig

Switzerland vs Fin- Portuguese Portugal = National  Haris Seferovic

land Teams

Belgium vs Den- Spanish Spain National =~ Eden Hazard, Thibaut Cour-
mark Teams tois

and the text was generated in Portuguese, then the system will try to find any players that play for
Portuguese teams, and in this case Seferovic plays for SL Benfica. In the last match which was
generated for the Spanish audience, there are two players that play for Spanish teams: Hazard and
Courtois, that both play for Real Madrid.

Thus, we have introduced the following rule: when the game involves clubs, the system will
look for players whose nationality is the same as the audience’s, but play for a foreign team.
Regarding national teams, the system will tag players that have a different nationality than the
audience but play for a team from their country. At the moment, these players are mentioned in
the introduction paragraph, in a section that indicates the starter and benched players. They will
also be mentioned in the event of a substitution. The following text is extracted from a summary

generated in Portuguese for the Manchester City vs Wolverhampton Wanderers match:

Entre os titulares estiveram Jodo Cancelo, Riben Dias, Bernardo Silva, Rui Patricio,
Nélson Semedo, Ruben Neves, Joao Moutinho e Pedro Neto. Vitinha ndo saiu do

banco.

4.2.2 Extend compatibility to different formats

The previous version of Prosebot assumed that every given match would be for league competition,
such as the English Premier League and would generate non-sensical text for matches of different
competitions, such as the knockouts phase of the UEFA Champions League. Table 4.4 displays
a comparison between the previous and current version of Prosebot when asked to generate a
summary for a semi-final match of the Champions League. As we can see, the previous version
makes two wrong assumptions: the first is that there is a general classification for the competition,
and the second is that both teams will play again for the same competition after this match. Since

the given information does not correspond with the template, the resulting text is not correct. The
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Table 4.4: Final paragraphs of summaries generated for the Real Madrid vs Chelsea match.

Previous Version Current Version

After the result Chelsea are Oth in the ta- With this result, Chelsea see Real Madrid
ble, 0 points, while Real Madrid occupy off the competition. In relation to forthcom-
Oth place, O points. In their next fixture, ing matches, blues visit Manchester City.
blues visit Manchester City. Meanwhile,

merengues .

current version fixes these issues by displaying what team advances to the next stage, and only

showing the next match for that same team.

4.2.3 Curiosities: streaks and records

Statistics were not particularly explored in the previous version of Prosebot. It would only store
a player’s number of goals scored and number of consecutive games with goals scored. So, to
take advantage of the amount of statistics stored by zerozero.pt we have decided to follow two
avenues: the first is to display when a record related to a certain statistic (e.g. shots or corners
taken) is broken for the current season. There are multiple types of records to consider: they may
be positive (e.g. most shots taken) or negative (e.g. least corners taken); they may be related to the
match as a whole (e.g. match with the most fouls) or only to a team (e.g. team had the biggest ball
possession in the season); and the record may be personal or global, depending on if other teams
have better records.

The second avenue is to display streaks that the current match may have extended, or broken.
In this case, streaks are sequences of consecutive matches where a team has, or has not, achieved
a certain feat such as scoring a goal.

Both the records and streaks are displayed in a separate section to the text, in the form of a list.
Some of these curiosities may also be inserted in the text, depending on the fixture of the match.
For instance, a match played on the second fixture of a league will likely generate a long list of
curiosities, which may not be worth reporting. However, a curiosity generated on the tenth fixture

will be interesting to report. Table 4.5 lists the currently available curiosities.

4.2.4 Extend support to other sports

The Prosebot system was originally developed for the sport of football. However, since zerozero.pt
also provides coverage for other sports such as futsal and hockey, we decided to investigate its
behaviour when given a game for one of these sports. Unsurprisingly, when given a futsal match,
it failed to generate a text. The issue arises from the fact that Prosebot uses the player’s position
to refer to him: for instance, if Cristiano Ronaldo scores two consecutive goals, in the first goal
he will be referred to by his name, and in the second he will be referred to by his position of a

forward. To achieve this, Prosebot needs to have the positions locally available, and since futsal
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Table 4.5: Currently available match curiosities.

Records Streaks

Ball possesssion ~ Games won

Shots taken Games lost

Total passes Games drawn

Fouls commited  Games without winning
Fouls suffered Games without losing
Corners taken Games with goals scored

Goalkeeper saves Games without conceding goals
Shots on goal
Offsides

has a different set of positions than football, it failed. After this information was added, the text
was successfully generated.

Since the sports of football, futsal and hockey share many similarities, we didn’t notice any
problems with the text, at first. However as we tested with more matches we noticed two further
problems: when reporting on events, the templates may say that, for instance, a goal happened
at the end of the first half (by checking if the associated minute is bigger than 40). This works
for football but these other sports do not have the same half duration, thus this kind of templates
were being wrongly used. To fix this, we have introduced minute_ratio, a variable that puts
the minutes in relation to the duration of the match, regardless of the sport. Another issue is that in
hockey there are tournaments which are played in a best-of-N format, and so a team advances when
it has won (N + 1) /2 matches. Since the API was not compatible, the text would incorrectly report
that one of the teams advanced. While the API is not fixed, this sentence has been temporarily

removed.

4.2.5 Head-to-head information

One of the principal talking points for match previews is the head-to-head results between the
teams. For instance, if two teams meet and one has a very good track record against the other, then
the former will in most cases be more favored to win the match. We thought it would be interesting
to include head-to-head information in the text, since it can provide more context and importance
to a match result. In a first approach, we have added two templates to the curiosities section, that
will display if the winning team has won its first game against the opponent, or if the losing team
has never won against its adversary. Of course, in the future there may be more templates added,

and the text may also be included in the main section of the summary.

4.2.6 Bug fixes

In an effort to prepare Prosebot for production, zerozero.pt developed a script to automatically

publish summaries on the website, using matches from past seasons, different competitions and
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even different sports such as Futsal. Atthe moment, approximately a hundred and fifteen thousand
summaries have been published using this script. Throughout this process, Prosebot has failed to
generate summaries for multiple matches, mostly due to misinterpretations of the data returned
from the API, assuming that certain attributes are always present, when sometimes they are not.
These issues have been promptly fixed, allowing Prosebot to generate summaries for as many

matches as possible.

4.2.7 Addition of templates

One of the main aspects that required attention was the diversity of the templates. Since there
were a low number of templates for each category, Prosebot generated articles that were very
similar to each other, and reading them would start to feel repetitive. To tackle this problem, we
have collaborated with journalists from zerozero.pt, who despite having minimal experience with
programming languages, can contribute to the templates using an editor that includes annotations
for the existing conditions, which helps decrease the learning curve for the journalists so that they
contribute in an almost fully autonomous manner. For example, one of the templates for the event

of a goal is the following:

Text: {template.time}, {scorer.name} opened the scoring for {team.name}, {tem-

plate.goal_type}, {template.assisted}.
Condition: match_goal==1 && match_goals>1

Annotation: First goal in a match with several goals

4.2.8 Various changes

We have presented the most relevant improvements made to the Prosebot system, however there

were other smaller changes we would like to mention and will go over in this section.

Coaches sent off Since the system already reports when a player sees a red card, and it also
stores the coaches for both teams, a small tweak was added to also report when a coach is sent off.

Matches on neutral ground The vast majority of matches are played in stadiums belonging to
one of the playing teams, and as such the system has adopted the terms “home team” and “away
team”. Thus, in some parts of the text, we may encounter phrases such as “Comfortable home win”
or “In the next fixture, Manchester City will host Chelsea”. However, there are some games that
break this rule, with the most popular being the Champions League final, which is usually played
in a neutral field. In these cases, while the underlying system may still use the terms “home”
and “away” to differentiate the teams, it doesn’t make sense to use them in the text, and we have

corrected this error.
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Crowd Another trivial curiosity to add to the text is the number of spectators that watched the
game at the stadium. We have stored the crowd attendance and the stadium capacity, so that we
can have phrases like “20456 spectators attended the match” or “Porto beat Benfica, 2-1, in front
of a sold-out stadium”. For the latter phrase, we only need a condition that checks on the ratio of

spectators and capacity, such as crowd_ratio >= 0.9.

Team dominance One of the templates for the title is the following:

Text: {winner.name} with absolute dominance.

Condition: final_score_diff>2

The condition says that the template would be valid if the winning team scored at least 3
goals more than their opponent. However, the amount of goals can not be the only factor taken
in consideration to decide if one team dominated. Thus, we have introduced a condition that will
check if the winning team had more than 65% ball possession, as well as more than 30% shots

taken than the other team.

Decisive goal in stoppage time We have introduced a condition that will check if a team was
able to clinch a result in the stoppage time of the second half of the match. This can mean two
things: the team was losing by one goal and was able to draw, or the team won the game by
breaking the tie, both in the final minutes of the game. This condition may be used, for instance,
to create titles such as “Porto beat Benfica in the final moments” or “Porto clinched a draw in

stoppage time”.

Contribution from the best player When Prosebot finds one player to have had a great ex-
hibition, which it does by computing the players’ impact score using their goals and assists and
checking if the score is high enough, it will highlight that player in the first paragraph, with phrases
such as “Cristiano Ronaldo was on fire”. In order to add more context to this, we have included a
template that will explain the player’s contribution. Thus, the previous phrase would transform to,

for example, “Cristiano Ronaldo was on fire, after scoring 3 goals and 1 assist”.

Strategy for mentioning a team As mentioned in Section 4.1.6, Prosebot will avoid repetition
by mentioning a team using different phrases. The initial strategy was to store a list of the team’s
name, nickname, city and coach, and sequentially return a new name each time the team is ref-
erenced in the text. The system will store in cache the last used value for each team, and this
cache is reset when the system generates a new section of the text (e.g. moving from the subtitle
to the introduction), so that in the beginning of each section the teams are always referred to by
their proper name. The problem with this approach is that sometimes some of the available names
would not be used. To fix this issue, we have introduce randomization in the aforementioned list:
each time the system generates a new section of the text, the list is randomized with exception of

the team name which is always first.
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Teams from the same town Regarding team references, there was also an issue with mentioning
the teams by their city name. In games such as Benfica facing Sporting, the system could use the
term “Lisboa’s team” for both of the teams, thus making it difficult to distinguish between them.

In these cases, where both teams are from the same town, this name will now be disregarded.

Number of goals scored in a season Prosebot included a template that was meant to be dis-
played after reporting a goal, and tell the amount of goals scored by the goal scorer in the season if
it was a multiple of 5. However, due to a bug, this template was always being included, making the
text seem too repetitive. We have introduced a condition that fixes this issue and adds an additional
condition: if a player scored 3 or more goals, the system will report the number of season goals

after the last one.

Grammatical agreement in number When generating a Portuguese summary for a SC Braga
match, also known as “arsenalistas”, we noticed the following sentence: “os arsenalistas recebe
o FC Porto”. The problem lies with the fact that “arsenalistas” is plural and “recebe” is singular,
thus the two terms are not in agreement. This bug is due to the fact that Prosebot uses different
names to refer to the same team, therefore when choosing between the singular or plural of the
“receber” verb, the system was using a different name than “arsenalistas”. The system used an
entity cache to deal with this problem, however that cache was only used inside a template, and
since the previous phrase is the result of two templates, the cache did not work. Thus, we have
made it so that, in situations like these, the templates will share the same cache, and the issue was
fixed.

Matches that end on penalty shootout Initially, Prosebot was disregarding matches that end
on penalties, because it always reported the result at full-time. This would generate incomplete
summaries in instances where a team may win in full-time, but lose after a penalty shootout. So,

we are now storing the penalties score, if it exists, and will display it alongside the full-time score.

Teams play each other again In the final sentence of the main section of the summary, Prosebot
reports on the next matches for each of the teams. In some situations, were the teams will face
against each other again immediately, the text would be redundant: “With regard to their next
fixture, Manchester’s team will host Paris SG. Meanwhile, Paris’s team visit Manchester City”.
This redudancy has been fixed, and now Prosebot would only say “the teams will meet again on
Manchester City’s field”.

4.3 Survey to the zerozero.pt Newsroom

To design the platform, we conducted a survey inside zerozero.pt’s newsroom in order to receive

contributions, and we took the opportunity to understand how the journalists perceive the impact
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Planning Summary
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Figure 4.2: Summary of results from the planning section of the survey.

of automatic content generation tools in their work. A total of fifteen (15) journalists responded,

and no personal information was collected as the survey was fully anonymous.

The survey consists of 5-point Likert scale and open text questions, and includes two sections:
the first section aims to understand the journalists’ opinion on the new platform, and therefore
asks questions such as “Should the published texts reference Prosebot’s envolvement?” or “What
name should be attributed to the texts published in the platform?”. The second section intends to
find the journalist’s perception towards the appearance of automatic tools in the newsroom, and
thus includes questions such as “How important is Prosebot in the multiple steps of writing a news
article?” or “How does the role of sports journalists change with the increased use of automation

software?”. The full survey can be consulted in Annex B.1.

Table 4.6: Labels for the questions from the planning section of the survey.

ID Question

Q1 Allowing the community to create sports content is beneficial.

Q2 The texts should be approved before being published.

Q3 The published texts should reference the involvement of Prosebot in
its generation.

Q4 The published texts should mention the authoring collaborator.

Q5 The news articles published by zerozero.pt and the texts published

in the new platform should be differentiated, that is, presented in
different ways.

Q6 The possible increase in published texts influenced by this platform
would have a positive impact in the community.
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What name should be given to the new texts created by the What level of importance do you attribute to ProseBot in the
readers? several stages of building a news article?

Summary 1 1 5 8
Final verification

Text 4 2 1 7 1

During the writing 2 2 6 4 1
Chronicle 12 3

Article 7 5 2 1
Initial draft 2 9 4

News 8 4 2 i
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Completely disagree Neutral Completely agree
Disagree Agree

Figure 4.4: Perceived importance of auto-
Figure 4.3: Opinion on the name that should matic tools through the various stages of
be used to refer to Prosebot’s texts. news production.

4.3.1 Planning of the Platform

Regarding the platform, Figure 4.2 displays a summary of the results of the survey, with the labels
presented in Table 4.6. In the first question, we wanted to see if the journalists agreed with the
core concept of the platform: letting the community participate in the creation of sports content.
While 46% of the respondents agree that the concept is beneficial, the same percentage seems to

have a neutral standpoint.

Regarding the publishing of the summaries, 86.7% of the journalists agree that the summaries
should be approved before being published [Q2] — however, the product managers have the op-
posite opinion. As seen in Section 4.4, zerozero.pt has a collaborative spirit and relies on contri-
butions from the community to complete various types of information. Therefore, we intend to
keep this approach with the Prosebot platform, while still keeping in mind the warnings of the
journalists with regards to journalistic integrity, which is why the content will be moderated after

it is published, by removing texts that are deemed unfit to be displayed on the website.

We asked how the summary should be signed [Q3, Q4], and 73,3% of the journalists agree
that both the collaborator and Prosebot should be referenced as co-authors of the summary. This
way, transparency is preserved and readers are fully aware of who was involved in the writing of
the text.

Another relevant topic is the presentation of the summaries published by the collaborators in
comparison with the news articles created by the newsroom, and 80% of the respondents agree
that they should be differentiated [Q5]. In a follow-up question, the respondents again underlined
that there should be a disclaimer in Prosebot’s summaries with the identification of the tool and the
author, but also suggested design differences such as using another text font, colors, or framing.
Additionally, it was also suggested to display Prosebot’s summaries in a different section of the

website.

Before working on the survey, we were considering the term “chronicle” to refer to the new

texts. However, we thought it would be relevant to ask for the journalists’ opinion in this regard
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and we found a surprising conclusion, as seen in Figure 4.3: “chronicle” (“crénica”) was their least
favourite term while “summary” (“resumo”) was found the most adequate. After further inquiry,
we understood that chronicles are usually more opinion-based, and are actually already part of
the content that zerozero.pt publishes. Since the texts, despite not being published by journalists,
are still meant to be non-biased and factually correct, this term was seen as unfit. One of the
respondents also suggested the term “rescaldo”, which could be translated as “after-game”.
Finally, we wanted to ask if the possible increase in published texts incluenced by the platform
would have a positive impact on the community, and once again the journalists gave a positive

reaction, with 70% of respondents agreeing with the sentiment [Q6].

4.3.2 Impact of Automatic Tools in the Newsroom

In the second part of the survey, we asked questions regarding the usage and impact of automatic
tools such as Prosebot in the newsroom. The results are summarized in Figure 4.5, and the la-
bels are presented in Table 4.7. Regarding the comparison in qualities between journalists and
automatic tools, we have concluded that most respondents see themselves as more flexible and
analytical than automatic tools, however they do realize that automated content can be produced
faster, and for a wider audience (in the case of football, allowing smaller competitions to receive
textual content). Although some journalists showed their concern towards the possibility of fewer
journalists being needed in the future, still 66.6% of the respondents believe that is not going to
happen. These results are generally in line with the conclusions from van Dalen [39] — we only
found a contradiction, since unlike what’s underlined in the previous study, most of zerozero.pt’s
journalists do not believe they will be replaced. This may be a result of the newsroom’s previ-
ous contact with Prosebot, since the tool has been in development for approximately five years,
and in this period the journalists have been asked to collaborate multiple times. Additionally, ze-
rozero.pt’s founders have told us that their goal with Prosebot is strictly to help journalists, not
replace them.

We have also asked on how important automatic tools are in the multiple stages of news pro-
duction, and it seems that as the process of writing the article advances, the perceived importance
of Prosebot and other automatic tools decreases, as seen in Figure 4.4. This actually goes in line
with the usage we intend to give Prosebot in our platform. It will provide a draft with the most
relevant information regarding the match, saving the author time trying to analyze data.

The topic of possible ethical problems stemming from the use of automatic tools was also
inquired upon, and we can notice that 40% of the respondents agree these problems may exist
[Q10]. In a follow-up question, the journalists mention the issues of eventual bias, truthfulness
and independence. With regards to the veracity of the content, we have indeed verified that at
times, the summary generated by Prosebot may include content that is not factually correct, which
is due to wrong information being sent from the APIL.

In another open-ended question, we asked how the introduction of these tools could change
the role of a journalist, and most respondents highlighted the time freedom to work in other types

of content such as investigative work, although 3 answers don’t foresee any significant change. In
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Figure 4.5: Summary of results from the survey.

Table 4.7: Survey question labels.

ID Question

Q1 The flexibility of journalists, in contrast with automatic tools, allows
them to cover more personalized content, such as breaking news.

Q2 The analytical skills of journalists allows them to provide a deeper
coverage than automatic tools.

Q3 Automatic tools can provide a wider coverage than journalists.

Q4 The content produced exclusively by journalists has a greater cost
than the one created by automatic tools.

Q5 Automatic tools can produce content faster than journalists.

Q6 The automatization of news articles will free journalists to investi-
gate and produce more detailed news articles.

Q7 The competition of automatic tools will result in the improvement of
the content produced by journalists.

Q8 Automatic tools allow the coverage of smaller audiences, such as
matches for local leagues.

Q9 The increase in usage of automatic tools will lead to fewer journalists
being needed.

Q10 The usage of automatic tools brings ethical questions, such as trans-

parency and copyright.
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the last question, we inquired about the characteristics of the journalistic work that automatic tools
would be unable to replicate. The respondents understand that these tools do not have access to
the full context of a match, and do not have the sensitivity, creativity, and subjectivity to deal with
the game’s nuances. One particular answer even states that “the sensitivity, in-depth analysis and

interpretation of each journalist is irreplaceable”.

4.4 Prosebot Integration in zerozero.pt

Zerozero.pt encourages community participation, by allowing users to register on the website, an-
swer to polls and comment on news and match pages. Members can also become collaborators by
submitting information about teams, players, coaches or stadiums. There is also a particular set of
members called “edition collaborators”, which are able to submit match results for certain com-
petitions. These contributions are particularly useful for zerozero.pt to cover matches for a great
number of competitions, ranging from the upper echelon to local leagues. To become one of these
collaborators, one needs to submit an application to zerozero.pt by explaining how knowledgeable
they are about the respective competition, and await for a manual approval. There are currently
approximately thirty thousand “edition collaborators”, which may, through the Prosebot platform,
participate in the production of match summaries using an initial draft generated by Prosebot.
The workflow of the platform, which is presented in Figure 4.6, is straightforward — when a

collaborator visits a match page, he may choose to create a summary by clicking the respective
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1 A Esta sintese foi criada automaticamente a partir de um
o = gorit idealizado pelo zerozero.pt com alteracoes feitas
pelo colaborador andrp

Figure 4.7: Disclaimer shown on Prosebot’s summaries, referencing Prosebot and the author.

button and access a dedicated page (1). This page contains a text editor pre-filled with the text
generated by Prosebot’s NLG module (2) and a section that contains this same text so that the user
can come back to it if needed. A table with curiosities is also included, as well as information
regarding the match events. Additionally, there is a brief presentation of the initiative, including
some warnings: for example, zerozero.pt discourages the inclusion of personal opinions or value
judgments.

After submitting the summary (3), the collaborator may fill a short survey to convey his opin-
ions regarding user experience. The summary will then be published on the website and become
accessible at the top of the match page (4). To maintain transparency, the summary will show an
alert referring both Prosebot and the collaborator that worked on it, identical to the one shown in
Figure 4.7. Other collaborators may also leave comments and rate the summary with respect to
the quality and relevancy (5), aspects that may be used by the moderation team to remove biased
summaries, for example.

Additionally, taking in consideration feedback from the journalists and the product managers
(Section 4.3.2), it was decided that Prosebot’s summaries were listed in a dedicated page?, which
also presents the platform to the public. This was made to distinguish these summaries from
zerozero.pt’s news articles, since only the latter will appear in the homepage. However, one detail
that was not changed was in regards to the match page, which usually includes a banner linking
to the news article. Due to infrastructure constraints, this banner was also kept for Prosebot’s
summaries, which is similar to the one shown in Figure 4.8. Regarding the name for Prosebot’s
texts, we have adopted the term “sintese”, which in English may translate to “summary”. Once
again, it is important to clearly distinguish between these texts and news articles, since journalists
are not directly involved with the writing of Prosebot’s summaries.

Finally, a Software Requirements Specification document can be found in Annex A. It was
written after multiple requirements gathering meetings with zerozero.pt’s product managers and
also considering the results of the survey to zerozero.pt journalists. It includes an overall descrip-
tion of the platform, relevant definitions, user classes, user and software interfaces, as well as

system features and requirements.

thtps ://zerozero.pt/prosebot.php


https://zerozero.pt/prosebot.php
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Figure 4.8: The top section of a zerozero’s match page, including a banner for the associated
summary.
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Chapter 5

Evaluation

5.1 Methodology

5.1.1 Post-Submission Survey

In order to more efficiently obtain feedback with regards to user’s experience with the platform,
we presented a short, quick survey after the submission of an article. The same user could answer
it multiple times, or choose to skip if, for example, he submitted multiple articles in a short span
of time. The survey contains seven 5-point Likert scale questions, partially based on the SUS
(System Usability Scale) survey [6]: these questions are related to the user’s overall opinion on
the platform (“This platform is relevant for the zerozero.pt community and should be permanently
available.”), but also with his opinion regarding the quality and usefulness of the text (“The initial
draft was written in a clear manner”, “The initial draft could be published without any editions”).
There are also two open-ended questions, where the user can express his opinions on the platform’s

strengths and points to improve. Figure 5.1 shows the survey as it was displayed to the users.

5.1.2 Automatic Evaluation

The main goal of our automatic evaluation is to understand how the collaborator edits the generated
text: how much text does the collaborator keep, what kind of text does he keep, add or remove, and
how similar the initial and final texts are. This may help us find patterns and devise action points
to improve Prosebot in the future, by for example, updating the templates or the information that
is reported. To start, we have applied two metrics when comparing the drafts and published texts:
the Dice coefficient [11], and a metric identical to the one used in STORIUM [2].

The first step is to preprocess the generated and final texts. We unescape HTML entities and
remove HTML elements such as paragraphs and anchors (which Prosebot uses to link to player

and match pages), as well as remove any non-textual characters.
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Para melhor compreendermos a sua experiéncia com a plataforma, pedimos que preencha um répido

Obrigado pela submisséo da sintese do jogo! Esta agora disponivel aqui
inquérito
(1- Discordo plenamente; 5 - Concordo plenamente)

Gostei da ferramenta.

Planeio usar a plataforma ProseBot
frequentemente.

0 rascunho inicial foi Gtil para a escrita do
texto.

0 rascunho inicial estava escrito de forma
clara.

0 rascunho inicial poderia ter sido
publicado sem alteragoes.

A caixa de curiosidades é (til para apoiar
a escrita do texto.

Esta plataforma é relevante para a
comunidade zerozero.pt e deve ser
disponibilizada de forma permanente.

Que aspetos destaca como mais relevantes para a comunidade?

Insira sua resposta aqui

Tem sugestdes de melhoria da plataforma ou outros comentarios?

Insira sua resposta aqui

Figure 5.1: Post-submission survey.

Evaluation

The metric uses Python’s SequenceMatcher', a class for comparing pairs of sequences. It

employs an algorithm that finds the longest contiguous matching subsequence that does not con-

tain elements such as whitespace. The same process is applied recursively to the pieces of se-

quences to the left and right of the matching subsequence. One particular method of this class,

get_opcodes ()2, returns a list of tuples describing how to turn one document into another,

through operations of adding, deleting, replacing, or maintaining a sequence of text. Figure 5.2

shows an example of applying this function taken from one of the summaries submitted on the

platform. Using this method, the function saves the sequences of text that the user maintained, and

later divides the cumulative length of these sequences with the length of the initial text, to find the

percentage of the text that was kept from the initial draft. Therefore, the formula for USER is the

following:

USER(x,y)

1https ://docs.python.org/3/1library/difflib.html

_ [Match(x,y)|

G.D

2https ://docs.python.org/3/library/difflib.html#difflib.SequenceMatcher.get__

opcodes


https://docs.python.org/3/library/difflib.html
https://docs.python.org/3/library/difflib.html#difflib.SequenceMatcher.get_opcodes
https://docs.python.org/3/library/difflib.html#difflib.SequenceMatcher.get_opcodes
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Initial Text Final Text USER Dice
Amarante FC venceu Maritimo B Amarante FC venceu Maritimo B 1.00 1.00
Os Montelavarenses recebeu e derro- Os  Montelavarenses recebeu e 0.88 0.71
tou o SC Frielas venceu o SC Frielas

Vila Pouca vence UDC Sabrosa com SC Vila Pouca vence sem contes- 0.43 0.36
goleada tacdo

Desportivo O. Moscavide e Aguias Empate caseiro coloca Desportivo O.  0.25 0.19
Musgueira ndo foram além de um Moscavide na primeira divisdo da

empate AFL

GD Resende recebeu e derrotou o Vitéria de mao cheia 0.00 0.00

Satdo

Table 5.1: Samples of values returned by USER and the DICE coefficient.

Where Match(x,y) represents the sequences of texts that were found in text x and kept in text
y. Additionally, the program also stores other information, including the content added or removed
by the user, and its total length. This process is repeated for each section of the summary: title,

subtitle, and large text.

One problem with this approach is that in a hypothetical case where a user only changes the
order of the paragraphs but maintains the overall text, the get_opcodes () function will use
operations of addition and removal. Therefore, we also employed the Dice coefficient, which
calculates the bigram similarity between two texts, disregarding its order of appearance. The

formula for the Dice coefficient is the following:

2”[

7(’% ) 5.2

Dice(x,y) =

Where n, is the number of bigrams for text x, n, is the number of bigrams for text y and »; is
the number of bigrams found in both texts. Table 5.1 shows values of the USER metric and Dice

coefficient, when applied to titles of summaries retrieved from the Prosebot platform.

Vila Pouca vence UDC Sabrosa :(> SC Vila Pouca vence sem
com goleada contestagéo
@ insert SC
@ equal Vila Pouca vence
replace UDC Sabrosa with sem contestagao
com goleada

Figure 5.2: Sample of the results returned by the get_opcodes function.
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Indicator Value
Number of summaries 137
Number of authors 37
Number of teams covered 175
Number of competitions covered 52
Mean summaries per author 3.7
Mean summaries per team 1.6
Mean summaries per competition 2.6
Mean visits per summary 48.8

Table 5.2: General indicators.

5.2 Results

5.2.1 Summaries Characterization

The platform was launched in May 2021, as zerozero.pt gave permissions to the previously men-
tioned “edition collaborators” to start publishing match summaries. Despite there not being an
official announcement, the collaborators were made aware of the platform via messages presented
in competition and match pages, indicating they could contribute to the respective competitions
and matches using Prosebot. This was decided by zerozero.pt’s product managers with the purpose
of not overflowing the platform from the beginning, and to see how the platform would organically
evolve.

The results hereby presented correspond to 30 days of usage and Table 5.2 presents some gen-
eral indicators. Regarding platform usage, we can see that most authors tend to generate between
1 to 4 summaries, but there are also more engaged collaborators, as the five most participative
account for 39% of the summaries. While trying to understand the usage patterns of these more
active users, we found that one of them mostly generated summaries for matches involving one
particular team which we can only assume is one of his favorites. Another user has the opposite be-
havior, never generating more than one summary per team. We also noticed two users that focused
their attention on competitions from a certain location (e.g. Lisbon), while another collaborator
only generated summaries for women’s football matches.

As for the activity, Figure 5.5 shows that 53% of the summaries have been published up to
two days after the match took place, while approximately 19% of the summaries were related to
matches that took place more than 1 month prior to the summary being published. One possible
explanation for this is that the collaborators may have wanted to experiment with the platform by
generating summaries for older matches, while their preferred competitions/teams did not have
new matches. Nonetheless, it makes sense that most summaries are generated near a match’s
occurrence, since it is when there is the most interest for that match.

The most represented competitions are displayed in Figure 5.3 and we can find many district
leagues (denoted by the “AF”), as well as two women’s football leagues. Regarding the visits

to the summaries, Figure 5.4 show that while many summaries did not surpass the barrier of 50
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views (70%), there were still some summaries that achieved the marks of 200 or 300 views —
approximately 10% had more than 100 visits. In our opinion, the fact that there are summaries
that can achieve this kind of viewership is very important, since it may influence the readers and
collaborators to read more about the platform and help increase its relevance in the future. In total,

more than 9200 visits to collaborator-generated summaries were recorded.

Summaries per competition

AF Lisboa 22 Divisao Série 2 2020/21

AF Viana Castelo 12 Divisdo Ap. Subida 2020/21
AF Braga Divisdo Honra Série B 2020/21

AF Leiria Futsal Divisao de Honra Lizsport 20/21
Camp. Nacional Feminino BPI Ap. Camp. SN 20/21
1l Diviséo Nacional Feminino Série G 2020/21

AF Viseu 12 Divisdo Zona Sul Ap. Camp. 2020/21
CP Fase Acesso Liga 3 Série 8 2020/21

AF Vila Real Divisao Honra Ap. Campeéo 2020/21

AF Lisboa 22 Divisao Série 2 2019/20

0 2 4 6 8 10 12 14 16

Figure 5.3: Most represented competitions.
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Figure 5.4: Distribution of visits to summaries.

5.2.2 Post-Submission Survey

A total of 42 answers have been collected: overall, they were very positive, as seen in Figure 5.6, as
the mean for every question is above 4. Regarding the question of planning on using the platform

frequently, we have noticed that 73% of the respondents have generated more than one text.
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Time to publish summary after match, in days

50%
40%
30% A
20%
0% . _
0-2 3-7

8-31 32-365 >365

Percentage

Figure 5.5: Time to publish the summary after the match takes place.

Survey answers

frequently

The initial draft was written
in a clear manner

published without any editions
useful
This platform is relevant for

opened permanently
0% 20% 40% 60% 80% 100%

N
=
(o]

. Completely disagree Disagree Neutral Agree . Completely agree

Figure 5.6: Survey results summary.

In the open-ended questions, the participants left suggestions regarding a visual bug and the
design of the platform, which due to time and resource constraints was not in conformity with the
rest of the website. Another user suggested allowing the generation of a summary without having
the match information completed, which would most likely be unfeasible due to the fact that the

draft would also be incomplete.

We wonder if the very positive sentiment towards the platform is caused by the excitement
of the collaborators for being able to provide a more meaningful contribution to the community
and their preferred teams — like the last question shows, almost 100% of the respondents think the

platform should be permanently available.
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Percentage of text kept by the user Similarity between original draft and user edited text
140 s Body s Body
— Title 120 == Title

B Subtitle B Subtitle

Frequency
Frequency

0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

Ratio of text kept from the draft Dice coefficient

Figure 5.7: USER metric distribution. Figure 5.8: Dice coefficient distribution.

5.2.3 Text Comparison

In this section we will present our experiments made with the drafts generated by Prosebot and
the final texts submitted by the collaborators. To compare the similarity between the texts, we
apply the USER and Dice metrics, and calculate the difference in length. We have applied the
Pearson’s correlation between the metrics and user judgments to find eventual connections. Then,
to study what kind of text the collaborators keep, add or remove, we have used an automatic word
frequency analysis, as well as part-of-speech tagging. The evaluations were made with the body
of the summary, since it is its most important part. Although we have also made calculations for
the title and subtitle, due to their small length we do not believe we can extract great conclusions.

In a majority of cases (82% of the summaries), more than 90% of text generated in the initial
draft is kept for the final version (Figure 5.7). With regards to the Dice coefficient (Figure 5.8),
there is a mean of 89%, with 70% of the summaries having a value higher than 90%. Actually,
approximately 40% of the texts had the maximum Dice coefficient, which means the drafts were
kept unchanged. These values are surprisingly high, but we believe a possible explanation for this
is the impact of the COVID-19 pandemic. Since while our experiment took place, the public was
not allowed to attend football matches, we believe that a possible factor for the low amount of edits
is that the collaborator may not have watched the game. In the future, the post-submission survey
should be updated with this question, in order to better understand how it impacts the writing of the
summary. In both figures, we can see how prevalent it is to maintain a high portion of the original
draft, and only in the title and subtitle we can see more pronounced occurrences of collaborators
discarding most of the text. In these sections in particular, it is very easy to have a low or high
match depending on if the users use the same names to refer to the teams, since these texts tend
to be very small. In Figure 5.9 we can also see a distribution of the difference in length between
the original and final body of the texts and, in line with the previous results, in 80% of the cases
the texts differ by less than 20 tokens, with 52% having the exact same length. There is also a
tendency for users to add content instead of reducing the text.

We have applied Pearson’s correlation [22] between the USER and Dice metrics as well as two
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Difference in number of words
0.7 4
NI
0.5 4
NI
0.3 1
NI
0.14
0.0 _L

=50 0 50 100 150

Percentage of texts

Token difference

Figure 5.9: Length difference between original draft and published text.

questions from the post-submission survey related to the quality of the text: clarity and necessity
of changes before submission, whose results are found in Table 5.3. We can find a high positive
correlation (>0.7) between the two survey questions, which is expected since they have similar
results. There is also a very high correlation between Dice and USER, which indicates that the hy-
pothetical case we mentioned in the previous section (change in the order of paragraphs/sentences)
was not a frequent occurrence. Regarding correlations between the metrics and survey questions
we can find weaker values, but they are very similar between each other. These values indicate
that even if the user found the texts clear, and that they could be published without changes, he
may still want to make editions to provide further information, or vice-versa. To confirm this, we
have manually checked the results for the collaborators that replied to the post-submission survey,
and have concluded that despite there being instances where the metrics and the survey answers
are equally high, there are also situations where a lower score on the survey does not equate to
lower metric results. Finally, when looking at these results we have to keep in mind that not every
collaborator filled the post-submission survey after submitting a summary, which does not allow

us to fully study these correlations.

Additionally, we have applied a manual and automatic word frequency analysis (not including
stopwords) to understand what kind of text the collaborator usually adds or removes, and we have

included the most relevant results in Tables 5.4 and 5.5.

The first result in table 5.4 can be easily linked with this template:

Table 5.3: Pearson’s correlation between user judgments and metrics.

Needlessness for changes USER Dice

Clarity 0.71 024 0.22
Needlessness for changes - 0.44 0.40
USER - - 0.87




5.2 Results 45

Text: “Both {home_team.name} and {away_team.name} held their first game in the

competition.” Condition: “first_competition_game”

We find that the most probable reason for this template to be removed so much is that in league
competitions, including it in the text becomes redundant if we previously said that the game was
for the first fixture of the competition. In the future, this template could be removed for league
matches, or perhaps removed completely.

We have noticed that the collaborators like to add context to the final paragraph regarding the
classification after the match, which is why in Table 5.4 we see n-grams containing terms such
as “position” or “classification”: while Prosebot only says the positions in the ordinal or cardinal
form for each team, the authors include if a team is in first or last places, if a team has the same
points as another, if a team has closed or extended the gap to other teams, or if a team has won the
league. In other situations, the authors add information that Prosebot does not have access to, such
as goal opportunities or rule breaks. Additionally, it seems that some users like to rewrite the goal
sentences in order to provide more context, as we can see that some of the most removed n-grams

mention the minute a goal took place.

frequency bigram/trigram frequency bigram/trigram
11 quer equipa 8 segunda parte
6 posicdo pontos 7 equipa casa
6 minuto jogo 6 grande penalidade
6 deste resultado 5 ambas equipas
5 marcou golo 4  guarda redes
5 lugar classificagdo geral 3 vasco gama
4 segundo golo 3 minuto jogo
4 reldgio assinalava minuto 3 jogo atraso
4 ocupa primeiro 3 frente tabela
4 fechou contagem 3  equipa gd
3 terceiro minuto jogo 3 duas equipas
3 primeiro lugar classificacio 3 dentro baliza
3 passagem minuto 3 cdcinfaes
3 ocupa primeiro lugar 3 amarante fc
3 marcou segundo golo 3 aflisboa
3 grande penalidade 3 adc lodares
3 geral encontrar Table 5.5: Most frequently added bigrams/tri-
3 encontrar quarta grams.
3 classificag@o geral pontos

98]

apontou quinto temporada

Table 5.4: Most frequently removed bigrams/tri-
grams.
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Figure 5.11: Distribution of removed text
per type of word.

Figure 5.10: Distribution of added text per
type of word.

Finally, to understand what types of words the collaborators kept, added, or removed, we
have applied part-of-speech tagging using spaCy?, a natural language processing tool for Python.
For these experiments, we have considered verbs, adjectives, determinants, numerals, nouns and
proper nouns. First, we have studied the distribution of added and removed text per type of word,
as seen in Figures 5.10 and 5.11. It is interesting to note that, on average, names make up 30%
of the added text, verbs amount for other 16%, while proper nouns, determinants, adjectives and
numerals are rarely added. There is a slightly more balanced distribution for the removed text, as
on average nouns make up for 25%, verbs for 13%, determinants for 11% and numerals for 15%.
We believe the latter value is probably related to the rewriting of the goal events by discarding the
minute numbers, as previously explained in this section.

We have also studied the distribution of text kept by the collaborators, that is, for each type
of word, the percentage of text usually kept by the authors. Figure 5.12 shows overall very high
values for every type of word, with averages of at least 93%. Proper nouns achieve the highest
average with 97%, indicating that the collaborators are more likely to keep the names of the teams,
competitions and players. In the last “column” of the figure, proper have a lower frequency rel-
atively to other types, and this is most likely due to the part-of-speech tagger failing to identify

proper nouns in other texts.

3https ://spacy.io


https://spacy.io
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Figure 5.12: Distribution of types of words kept by the collaborators.
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Chapter 6

Survey on the Impact of Automatic
Tools on the Newsroom

Following the survey conducted within zerozero.pt’s newsroom, we decided to expand on it and
conduct a survey with Portuguese journalists, regardless of area of work, with the only require-
ment being the possession of a journalist’s professional license. The survey is similar to the first,
however we excluded the first section more closely tied with the design of the Prosebot platform,
replacing it with questions for general characterization of the participants, although it remained
anonymous. We also added questions to the second section, regarding the impact of automatic
tools on the newsroom. We have asked the Journalists’ Union to divulge the survey among its
members, and have also shared it with personal contacts. It was active from the 18th to the 29th
of May.

For the general characterization section, we consulted a report on a previous survey conducted
with Portuguese journalists on the matter of working conditions [10], which was developed in
collaboration with the Journalists’ Union and the Journalists’ Professional License Committee.

The full survey can be consulted in Section B.2.

2. What is your age? 3. How many years have you been in the profession?

25
/o %

20

24 or less 25-34 35-44 45-54 55-64 65 or more 0-2 3-5 6-10 11-15 16-20 21-30 31 ou mais

Figure 6.1: Age of the respondents. Figure 6.2: Years in the field.
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5. Which of the categories best qescribes your contractual
relationship? 6. In which editorials is the bulk of the journalistic work
you produce included?

74.6% Culture
Politics
Society

Local
World
Education

Open-ended

Retired | 1:5%

Economy

Sports

Health

Leisure/Fashion
Tecl gy/Scienc

Freelancer

Investigation

Justice

Media

Opinion

Other

Social Life/Celebrities

Collaboration

Fixed-term 11.9%

0 10 20 30 40 50

o
«

10 15 20

Figure 6.3: Contractual relationship. Figure 6.4: The journalists’ main editorials.

6.1 General Characterization

The survey had 67 participants, with a slightly bigger distribution towards the male population,
with 59.7% of the participants, where the remaining 40.3% were female. The modal age group is
the one that includes participants between the ages of 45-54 as seen in Figure 6.1. With regards
to the longevity of their professional career (Figure 6.2), we can highlight that a quarter of the
respondents have been a journalist for more than 30 years, and if we include the respondents who
have worked for more than 20 years, that number is increased to 52.4% of the participants.

Two questions were included to inquire about the contractual relationship of the participants.
The large majority of the respondents (94%) are currently in activity, with the remaining 6%
being retired or unemployed. As for the contractual bond, Figure 6.3 shows that most respondents
(74.5%) are working under an open-ended contract (“sem termo”), while 11.9% have a fixed-term
contract and 9% work as a freelancer.

The editorials that the respondents work in (not exclusively, i.e. multiple choices were allowed)
are displayed in Figure 6.4. The sections with the biggest representations are Culture, Politics,
Society, and Local, with all of these areas gathering 34.3% of the respondents. As for the mediums
of communication that the journalists work in, an overview is provided by Figure 6.5. We can see
that the Press gathers approximately 42% of the respondents as their main activity, while Online
journalism through the use of websites is tied with the former as the most common secondary
activities.

The majority of the respondents have not had practical contact with automatic tools, including
almost 50% not being aware of the concept, as Figure 6.6 shows. In a follow-up question, we
asked the respondents to share examples of their previous contact with these tools, and most of
them mention agencies including Lusa, Forbes, Bloomberg and Reuters using automatic tools to
generate news for the finances field. After further research, we found that Lusa’s case has been
reported in an article from ECO [19]. It mentions a program that fetches data from the opening
and closure of the stock market, generates the text and fills the respective data, and finally sends it
to a journalist. Therefore, this is a semi-automatic process, since there is always a final validation

before the article is published. We were also able to find samples of articles published using
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7. What means of communication do you work on?

Press

Online journalism

Television

Radio

News agency

Online journalism/social networks

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0%

BN Main activity B Secondary activity

Figure 6.5: Journalists’ mediums of communication.

8. What contact have you had with automatic content
generation tools?

| know and use regularly

| know and have used occasionally

| know and have seen tools of this type in use

I know, but I've never seen practical cases

Did not know the concept B%

Figure 6.6: Previous contact with automatic tools.
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The Lisbon stock exchange closed today’s session on negative ground, with its
main index, the PSI20, falling 0.99% to 5,037.61 points.

Of the 18 listed companies that make up the PSI20, three went up, 14 went down and
one was unchanged.

Mota-Engil led the decline and lost 2.888% to 1.82 euros.
Ibersol led the climbs and gained 2.452% to 7.52 euros.

This text was automatically generated

Figure 6.7: Sample of automatically generated finances article from Lusa.

this method, which are all very similar and indicate that the article was automatically generated.
Figure 6.7 shows one of these texts, translated from an article published by SAPO24 [17].

In the final question of this section, we inquired about the likelihood of automatic tools being
implemented in the journalist’s newsroom, and Figure 6.8 shows that 16.5% have a clear belief
that such an event might happen. While a significant amount of respondents (23.9%) do not have
a clear opinion on the matter, still the majority (59.7%) do not believe these tools will be used in

their company.

6.2 Impact of Automatic Tools on the Future of Journalism

The first two questions of this section pertain to the matter of identifying the respective automatic
tools when articles generated by them, partially or fully, are published. The overwhelming major-
ity agrees they should be mentioned in both cases (respectively, 98,15% and 87.3%), which is a
similar result to what was found in the survey to zerozero.pt’s journalists, and a practice that we
follow in the Prosebot platform. If we recall the Lusa program mentioned in the previous section,
it indicates that the articles were automatically generated, however they do not provide additional
information regarding the tool.

Regarding the perceived importance of automatic tools in the multiple stages of news produc-
tion, Figure 6.9 shows that from the initial draft to the final verification, there is a decay in the
attached importance from the respondents. The biggest takeaway for us however, is that only ap-
proximately 20% of the respondents find automatic tools important in the elaboration of the initial
draft. This number is much lower when compared to the more than 80% registered in the sur-
vey to zerozero.pt’s journalists, although admittedly the background of the respondents and their
knowledge towards these tools may be a factor.

The next questions of this section are related to the strong and weak points of automatic tools
when compared to journalists, as well as opportunities and threats which may arise from the use
of these tools. We have adapted these questions from the conclusions drawn in a study from van

Dalen [39]. A summary of the results can be found in Figure 6.10, with the labels for the questions
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Figure 6.8: Likelihood of applying auto- Figure 6.9: Importance attached to auto-
matic tools at the journalists’ newsroom. matic tools in the various stages of news
production.

presented in Table 6.1. Overall, there seems to be a negative view towards automatic tools. The
respondents see themselves as more flexible and analytical [Q1, Q2], and do not believe these
tools can provide a wider coverage than they do [Q3]. They realize that the production of content
by automatic tools is cheaper [Q4] and faster [Q5], however most respondents do not believe
these tools can help free their time to produce more detailed content [Q6] nor improve the content
produced by the newsrooms [Q7]. There also seems to be a split in opinions on if automatic
tools can help extend coverage to more specific topics, such as covering electoral results on the
council level [Q8]. Additionally, as also highlighted in other sections of the survey, a majority of
respondents believe there may be fewer journalists needed in the future [Q9].

With the introduction of automatic tools in the newsroom, ethical issues may arise, as agreed
by 70% of the respondents [Q10]. Table 6.2 also gives us more insight into the opinions of the
journalists, which mention the problems of transparency, authorship and accountability for the
content, legal legitimacy, quality of sources, and possible programmer prejudices.

Comparing with the survey to zerozero.pt’s newsroom presented in Section 4.3.2, we find two
main points of contrast. First, zerozero.pt’s journalists generally believe that automatic tools such
as Prosebot can help extend coverage to smaller, more specific audiences, and the majority of them
also do not believe they will be replaced in the future. We attribute these differences mainly to
their background and the previous contact with Prosebot, since they realize their newsroom does
not have the human resources to provide textual content for the many different competitions that
take place each week, but they are also assured that Prosebot was not created to substitute their
work, but instead help them, for instance by generating an initial draft that they can use when
writing a news article.

Despite automatic tools being a good way to provide assistance with repetitive tasks, there are
obviously aspects that they cannot replicate. Table 6.3 shows the most frequent n-grams found
in the responses, which on one hand highlight journalism tasks including interviews and reports
which require analytical skills and ability to understand, for instance, what sources to consult and

how to interact with the interviewees. On another hand, the respondents mention the importance
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Figure 6.10: Results for Likert-scale questions.
Table 6.1: Survey question labels.
ID Question
Ql The flexibility of journalists, in contrast to automatic tools, allows

them to cover content in a more personalized way, such as interviews,
chronicles and reports.

Q2 Journalists’ analytical skills allow them to provide a more in-depth
coverage than automatic tools.

Q3 Automatic tools can help provide a wider coverage than journalists
do.

Q4 Content produced exclusively by journalists has a higher financial
cost than content produced by automated tools.

Q5 The production of content by automatic tools is faster.

Q6 Automating content frees journalists’ time to investigate and produce
more detailed news.

Q7 The introduction of automatic tools will result in the improvement of
the content produced by the newsroom.

Q8 Automatic tools make it possible to extend coverage to more specific

topics, generating, for example, content about football results for all
levels of a competition or electoral information at the parish council

level.

Q9 Increased use of automatic tools could lead to fewer journalists being
needed.

Q10 The use of automatic tools raises ethical issues, such as copyright

and transparency.
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Table 6.2: Most frequent n-grams for the question of ethical problems.

Frequency Bigram/Trigram

direitos autor

reflete preconceitos programador
interesse publico

falsa objectividade

autoria informacao

andlise critica

NN WA

of understanding the context of what is being reported on, the human perception of events, the
discourse that uses elements culturally shared with the audiences, as well as the creativity, sub-
jectivity and personal view of a journalist, which are fundamental aspects to make a well-written
article.

Having found examples of automatic tools being applied in areas including sports, weather,
finances and politics (which we presented in Chapter 2), we wanted to see how useful the partici-
pants found these tools to be in these areas. As Figure 6.11 shows, the results are very similar for
all of the options, with sports and weather having nearly 50% of the respondents giving a positive
review. In a follow-up question, we asked for other examples where these tools could be suc-
cessfully applied: approximately 43% did not provide an answer, and another 25% stated they do
not find any other areas where the tools could be used. Other answers mention the application in
fields that may generate lists of information or deal with a great amount of numerical data, giving
examples such as reporting on pandemics, car traffic, releases of music or books, financial infor-
mation (public purchases, account reports, corporate results, stocks exchange), as well as electoral
results. Additionally, they also mention that automatic tools not only have to be used in the con-
text of writing a report, but also in the collection and treatment of data, with examples including
transcription and translation.

After presenting a collection of possible strong, weak points, threats and opportunities, we
asked the journalists for other topics that could be included in this section. As main strong points,
they mention the speed of automatic tools which leads to a higher quantity of information, while
for weak points they highlight the lack of creativity and analysis to understand the nuance of
events and what may be a truth or lie. As for threats, the respondents underline the reduction

of journalism’s social relevancy, the loss of diversity of content and approaches/points of view,

Table 6.3: Most frequent n-grams on the question of characteristics impossible to replicate.

Frequency Bigram/Trigram

2 relagdo fontes

2 olhar jornalista

2 capacidade ouvir
2 andlise critica
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26. In what areas can these automated tools be most useful?
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Figure 6.11: How useful are automatic tools in sports, finances, elections and weather.

lower quality of texts, the unaccountability for damages caused for third parties, and the increase
in unemployment.

In the final question of the survey, we ask what changes could happen to the role of a journalist
with the introduction of automatic tools in the newsroom. Many respondents share the fear of
unemployment as a result of cost-cutting measures, while others think that these tools could be
very helpful in handling tasks such as data collection and visualization, thus freeing time for
journalists to reflect, ask questions, speak with sources, and pursue deeper types of work, such as

investigative reports.

6.3 Further Analysis

In order to find possible patterns in the responses, we have crossed some general characterization

questions with the main questions of the survey, in particular the questions of the likelihood of

Figure 6.12: Response distribution according to the answer to the question regarding previous
contact with automatic tools.
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6.3 Further Analysis

Figure 6.13: Response distribution according to the editorials of the journalists.
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using automatic tools, and the possibility of fewer journalists being needed.

First, we used the question regarding the previous contact with automatic tools as a pivot.
Figure 6.12 shows that this is not really a factor in the agreement with fewer journalists being
needed, however we can see a trend on the possibility of applying automatic tools in the journalists’
newsroom: the more a respondent is familiarized with the concept, the bigger the likelihood of
such tools being used in his workplace.

Next, we studied the responses to the same questions, but using the journalists’ editorials as a
basis (Figure 6.13) — with this analysis, we have to keep in mind that one respondent may belong
to multiple editorials. It seems that the editorials whose journalists are more receptive towards
automatic tools are “local”, “society” and “culture”, although the percentages are still relatively
low. We find it interesting that “sports” did not receive any positive answer, but one possible
justification is that the respective newsrooms are not concerned with expanding coverage to more
competitions. As for the other question we are studying, once again there are similar results across
all editorials.

One more point of analysis is to study the answers according to the age of the participants.
In Figure 6.14 we can see that, with the exception of the range 25-34 with the following, older
respondents tend to agree more with the possibility of journalists being replaced. While there is

Figure 6.14: Response distribution according to the age of the journalists.
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a split in the younger range, the older two ranges all share this sentiment. Despite this belief that
journalists may be replaced in the future, it seems that, in the present, even the older ranges do not
think there is a high possibility of such tools being used in their newsrooms.

The survey with journalists has helped us better understand the state of automatic tools in the
Portuguese space, and how to proceed in the future as developers of these tools. Although most
of the respondents were not acquainted with the tools, we have learned examples of applications
for stock market reports by Portuguese news agencies. We have also observed an overall negative
sentiment from the journalists, as they have not recognized advantages such as time-freedom and
wider coverage, but show concerns towards the possibility of being replaced in the future, which
marks a contrast with the better receptivity from zerozero.pt’s newsroom. Therefore, the journalists
are not favorable to the unsupervised publication of automatically generated news articles, as they
believe this would lower the quality of content produced. As developers, we understand this
perspective, and believe that journalists are fundamental in the development and improvement of
automatic tools. It is something we have strived to do with Prosebot: taking into account the
feedback of the journalists helps us deliver a better product so that it can produce a competent

draft that journalists can complete.



Chapter 7

Conclusions and Future Work

7.1 Conclusions

We have presented the Prosebot platform, the first initiative in the Portuguese space that includes
a community of readers in a process of post-editing of automatically generated sports match sum-
maries. These summaries are published by zerozero.pt’s collaborators, after being given a draft
generated by a data-to-text template-based system.

We started by surveying zerozero.pt’s journalists on their opinion on the platform and how
some decisions (such as the name or signing of the texts) should be made, and also included some
questions regarding the impact of automatic tools in the newsrooms. Overall, we received positive
feedback: most likely due to their previous contact with Prosebot, the journalists agreed with the
idea that the tool could be helpful in extending coverage to a wider range of competitions, and they
also believe that the tool will be used as a support to their work, not as a competitor/replacement.

This survey was later extended to Portuguese journalists outside zerozero.pt’s newsroom (ex-
cluding the platform planning section), and we have encountered mixed opinions on automatic
tools. There seems to be a negative opinion on these tools, in particular if they are used to publish
news articles without the intervention of a journalist. The respondents believe that the adoption
of automatic tools by media companies could lead to the dismissal of journalists via cost-cutting
measures, which would in turn diminish the quality of the produced content. We understand the
views of the journalists, which is why we believe it is fundamental that they are included in the
development of these tools (as we have done in our work), so that we can better understand how
to use these tools to their advantage.

Regarding Prosebot, we have made changes to the NLG system, taking into account feedback
from the journalists and product managers, including more information to the text based on data
and statistics from zerozero.pt’s database, fixed bugs with the algorithm and the templates, and
also added more templates with the help of one journalist from the newsroom. Finally, we have
launched the platform which had approximately one month of activity. The platform is still very
recent and the preliminary results are very positive, as the surveyed participants have shown a

very affirmative opinion on the platform, and the analysis of the user changes shows that a large
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amount of text is kept by the users, meaning that the system generates a useful draft. We should
still consider the COVID-19 pandemic which has impacted the world of sports: some competitions
did not take place, and for the matches that did happen, the public was not allowed to attend, and

therefore this may have also affected the platform’s activity.

7.2 Future Work

This work also opens many possibilities for future improvements. The analysis of the changes
made to the text may be used to add new templates to the NLG system and thus increase its
diversity. For instance, we have noticed that in matches where there are a lot of goals, the events
paragraph feels a bit repetitive because there is at least a sentence for each goal. One interesting
approach we have seen in the collaborator’s summaries is goal aggregation (e.g. “The home team
was already winning 2-0 after the first 10 minutes”).

We also believe that the versatility of the NLG module can help expand the platform: as of now,
the platform is available for the Portuguese football section of the website, however Prosebot’s
template system allows it to generate summaries for multiple sports, including football, futsal
and hockey, as well as multiple languages such as English, Brazilian Portuguese and Spanish.
Therefore, in the future, the experiment we conducted could be expanded to other sections of

zerozero.pt, thus generating more data that can be used to improve the system.



Appendix A

Software Requirements Specification

A.1 Introduction

A.1.1 Purpose

This document specifies the requirements for the first release of a platform for the publication of
sports articles, where a first version of the article is created by an NLG system, which is then edited
by a collaborator before being published. There are two main purposes: to increase the number of
matches covered with textual content and to improve the NLG system through the analysis of user

feedback and editions made to the text.

A.1.2 Intended Audience and Intended Use

This document is aimed towards the developers and product managers of the platform and intends
to provide an overview of the product in Section A.2, as well as a detailed list of requirements

presented in Section A.3.

A.1.3 Project Scope

This platform aims to allow zerozero.pt’s readers to publish summaries for matches that are not
already covered by zerozero.pt’s journalists, by starting off with a text generated by Prosebot, an
NLG system that can automatically generate an article for a given match, and editing it as the user
sees fit. After submission, the summary would be available on the website.

Our main goals are to publish more articles about matches in order to increase coverage, to
bring Prosebot into production, and to understand how the community values the coverage of
smaller competitions. In our point of view, this platform can be beneficial since it helps evaluate
the text generated by Prosebot, i.e. by analyzing the changes made to the text, we can explore
possible ways of improvement. Additionally, involving the community will possibly increase

engagement, and even increase visibility for smaller teams.
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A.1.4 Definitions

There are some concepts of our domain that we need to define in order to avoid confusion. As de-
scribed above, Prosebot is a data-to-text template-based system that generates textual summaries
for sports matches. We may refer to this system as the NLG module, or the Prosebot system.
Since the product we are developing is based on this tool, we have decided to call it the Prosebot
platform, so to distinguish these applications, when mentioned alone, Prosebot always refers to
the NLG system.

Regarding the output of the Prosebot platform, it will be referred to as a match summary,
since it aims to summarize the match’s background, events, and aftermath. It is also a way to
distinguish these texts from news articles, which are written by journalists — and that is not the
case on this platform.

Finally, we refer to the users of the platform, i.e. the authors of the summaries, as collabora-

tors.

A.1.5 Risks

The main risk we need to keep in mind is the collaborator’s approach to writing a text: in this
platform, we will give freedom to zerozero.pt’s collaborators to create summaries for matches,
and there is a possibility that they introduce bias or make wrong value judgments on players or

teams, which harm zerozero.pt’s image.

A.2  Overall Description

A.2.1 Product Perspective

Prosebot is an NLG system that can automatically generate news articles for a sports match, where
the user only needs to input the match identifier from zerozero.pt’s website. It has been developed
for several years, and one of the current goals is to use Prosebot as a tool to publish textual articles.
This product intends to accomplish this goal by using Prosebot as a component of its system, that
will provide a first draft for users to publish a match summary. Figure A.1 presents a rich picture
of the platform, presenting the steps needed for a collaborator to create and publish a summary to
zerozero.pt. There is also a component diagram for the summary creation process in Figure A.2,

showing how each component of the system interfaces with one another.

A.2.2 Product Functions

The major functions the collaborator can perform are presented in the following list:
1. To contribute with a match summary;
2. To see a text editor pre-filled with Prosebot’s output for a requested match;

3. To make changes and submit the summary;
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Figure A.1: Rich picture of the platform.

4. To view a submitted summary on the match page.

A.2.3 User Classes and Characteristics

This product will be used primarily by three groups of people: collaborators, readers and modera-
tors.

zerozero.pt allows any of its readers to submit contributions to the website, such as completing
information regarding a team or player, and those will gain the status of collaborator. Addition-
ally, there are different subsets of collaborators: for this product, we intend to give access to
zerozero.pt’s “‘edition collaborators” (users who can submit contributions to matches from certain
competitions). To become an “edition collaborator”, one needs to submit an application including
their reasoning for being knowledgeable about the respective competition. After manual approval
from zerozero.pt, the user may then submit match results, and now also match summaries.

We consider any of zerozero.pt’s users to be readers, and the moderators are a subset of ze-
rozero.pt’s administrators which will monitor the generated summaries and act when necessary,

for instance removing biased summaries.

A.2.4 Design and Implementation Constraints

zerozero.pt will be responsible for maintaining the platform. Additionally, the platform is embed-
ded into zerozero.pt’s system, and therefore uses PHP across different components (editor page,

summary page, Prosebot).
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Figure A.2: Component diagram for the summary creation process.

A.2.5 Assumptions and Dependencies

The product is heavily reliant on Prosebot, a current project at zerozero.pt, which will be respon-

sible for generating the initial match summaries for collaborators to edit.

A.3 System Features and Requirements

A.3.1 User Interfaces

In this section are presented sample images for the user interfaces. They aim to highlight the main
functions that the platform should provide. While these samples are mock-ups, the interfaces

should be following zerozero.pt’s style guide.

ProseBot  odemion

zerozero.pt is happy to present the ProseBot platform. It is an innovative product where
zerozero collaborators can submit match summaries with the help of an automatic
content generation tool. See below some of the generated summaries!

Summaries generated by ProseBot
16/02/2021 Fabril Barreiro vs Belenenses SAD
16/02/2021 Sertanense vs FC Oliv. Hospital

16/02/2021 Carapinheirense vs Benf. Castelo Branco
16/02/2021 U. Almeirim vs Lourinhanense

My Summaries
16/02/2021 Fabril Barreiro vs Belenenses SAD -

Figure A.3: Hub sample image.
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sSegunda

S Campem Somain
UD Leiria 1-0 Condeixa
28’ Jodo Paredes

Match Page  Live Summary Performance

This match does not have a summary yet. Want to contribute?

Figure A.4: Match page sample image.

Summary Editor

UD Leiria 1-0 Condeixa
28’ Jodo Paredes

Title
UD Leiria derrota Condeixa
Subtitle

Vit6ria tangencial da equipa da casa

Long Text

Na jornada 16, a UD Leiria derrotou o Condeixa, 1-0, na Segunda-feira. Nesta competicéo, a equipa da cidade do Liz vinha de seis vitorias, e a

Joio Paredes marcou o golo da vitria aos 28 minutos. Foi o quarto golo de Jodo Paredes esta época. Aos 59 minutos, Fabio Ferreira deixou a
sua unidade,

Depois deste resultado a UD Leiria ocupa o primeiro lugar na classificagéo geral, 39 pontos, com o Condeixa a encontrar-se na sexta posigéo, 16
pontos. Em relagao as proximas partidas a contar para a competico, a equipa da cidade do Liz recebe o Marinhense. Por sua vez, a equipa de
Condeixara-Nova - Coimbra visita o terreno do Marinhense.

Figure A.5: Editor sample image.

Thank you for submitting a summary! It is now available here.

To better understand your experience with the platform, we ask you to fill a short survey.

1.1 plan on using the platform frequently.

Completely disagree . Completely agree

2. The text is clearly written.

Completely disagree . Completely agree

3. Any comments?

Figure A.6: Post-submission survey sample image.
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Terca 16 Fevereiro 2021 - 15h00 - Estadio Alfredo da Silva (POR) (Lavradio - Barreiro)
Campeonato de Portugal Série G 20/21 - Campeonato Jomada 16 - Jodo Mendes (POR)
Fabril Barreiro 1-1 Belenenses SAD
54 Leonildo Soares Edgar Pacheco 62

Match Page  Live Crénica Performance

Empate no encontro entre Fabril Barreiro e Belenenses SAD

Divisdo de pontos em jogo emotivo

A partida entre o Fabril Barreiro e o Belenenses SAD na Terga-feira terminou num empate, 1-1. A equipa de Lavradio -
Barreiro marcou por Leonildo Soares, enquanto que a equipa de Lisboa marcou por Edgar Pacheco.

A partida entre o Fabril Barreiro e o Belenenses SAD, na jornada 16, na Terca-feira, terminou num empate, 1-1. Nesta
competigao, a equipa de Lavradio - Barreiro vinha de um empate, e a equipa de Lisboa vinha de uma vitéria.

A primeira parte chegou ao fim sem golos. Leonildo Soares abriu o ativo aos 54 minutos. Foi o segundo golo de
Leonildo Soares esta época. Edgar Pacheco fechou a contagem com um golo ao minuto 62 na marcagéo de uma
grande penalidade. Foi o quinto golo de Edgar Pacheco esta época.

Depois deste resultado o Belenenses SAD ocupa o oitavo lugar na classificagdo geral, 14 pontos, com o Fabril
Barreiro a encontrar-se na décima posicdo, 12 pontos. Quanto & préxima jornada, a equipa de Lavradio - Barreiro
recebe o Sporting, enquanto a equipa de Lisboa joga em casa frente ao Rabo Peixe.

Summary generated by ProseBot and AnténioAlmeida. Published on 15h32m 16/02/2021. Last edited on 18h00
17/02/2021.

Learn more.

Relevancy 1 2345  quaity 12345

Rate

Comments

utilizador
Grande jogo!

leonardo
Se néo fosse aquele penalti...

Figure A.7: Summary page sample image.

Moderation
Summaries -
Match Collaborator Actions
16/02/2021 Fabril Barreiro vs Belenenses SAD  AntonioAlmeida Remove Close
Date of edition Relevancy Quality Ratings
15h32m 16/02/2021 5 3 2
18h00m 17/02/2021 s 4 9
16/02/2021 Sertanense vs FC Oliv. Hospital JoaoFerreira Remove See versions
16/02/2021 Carapinheirense vs Benf. Castelo Branco MariaNunes Remove See versions
16/02/2021 U. Almeirim vs Louri i Remove See versions

Figure A.8: Moderator dashboard sample image.
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A.3.2 Software Interfaces

Match Page

Summary Page " Post-Submission
Editor Page Survey

<

N

~
N

Hub Moderator Dashboard

Figure A.9: Sitemap.

The platform should interface with the Prosebot NLG system, by requesting the generation
of a match summary for the specified ID and fetching the response, which will be used to pre-
fill the summary editor. Additionally, the platform uses zerozero.pt’s database to store information
regarding the summaries created by the collaborators (e.g. match, initial and final text, date, survey
results and ratings). Figure A.9 displays a sitemap showing the relationships between the different

pages of the platform.
A.3.3 System Features

A3.3.1 Hub

Description and Priority The platform hub will contain a presentation of the platform so that
collaborators, readers, or external public can understand the context, goals, and how to use the
system. It is of medium priority. Figure A.3 displays an example of what content this page should

have.

Functional Requirements

REQ-1 Include presentation of the platform
REQ-2 Showcase latest published summaries

REQ-3 If the collaborator is logged in, display his submitted summaries

A.3.3.2 Match page

Description and Priority The match page (Figure A.4) is another fundamental component in
the system since in many cases, it’s the way users access all of the information regarding a match.
Therefore, this page should both include methods for collaborators to generate a summary, as well

as to access the summary if it exists. Thus, the priority for these requirements is high.
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Functional Requirements
REQ-1 Include button to request the generation of a summary
REQ-2 Include an interface to access the summary, if it exists

REQ-3 If a summary already exists, the previous button should redirect to that summary

A3.3.3 Editor

Description and Priority The summary editor (Figure A.5) is accessed after requesting the
generation of a match summary, starts pre-filled with Prosebot’s text and allows users to make

changes before submitting. Once again, the priority for this component is high.

Functional Requirements
REQ-1 Should be pre-filled with text generated by Prosebot
REQ-2 Should allow users to freely edit the text
REQ-3 Should allow users to access the initial draft at any time

REQ-4 Should let users include links to players and teams from zerozero.pt

A.3.3.4 Post-submission survey
Description and Priority The post-submission survey (Figure A.6) should appear after a sum-
mary is submitted and will be used to collect feedback from the platform’s users on the quality and
relevancy of the platform. This is fundamental for future improvements to the system, therefore
its priority is high.
Functional Requirements

REQ-1 Questions should be optional;

REQ-2 Likert-scale should be easily understandable;

REQ-3 Should always appear after a summary is submitted;

REQ-4 Users may skip the survey.

A.3.3.5 Summary page

Description and Priority After the summary is submitted, it will be automatically published to
zerozero.pt. Figure A.7 shows that this page is similar to other news pages in zerozero.pt, with the

exception of the disclaimer and rating sections. The priority is, of course, high.
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Functional Requirements
REQ-1 Users can rate on relevancy and quality using a 5-point Likert scale;
REQ-2 Users may comment on the summary;

REQ-3 The summary should show a disclaimer mentioning the author and the involvement of an
NLG system;

REQ-4 If the summary is being accessed by its author, he should be able to make changes by again
accessing the editor;

REQ-5 Summary should be accessible from the match page.

A.3.3.6 Moderation dashboard

Description and Priority The moderation dashboard (Figure A.8) will allow zerozero.pt’s mod-
erators to track the summaries published to the platform and perform actions such as summary

removal. Since it is important to maintain the quality of the texts, the priority is high.

Functional Requirements
REQ-1 List the submitted summaries;
REQ-2 Display information regarding each summary (match, date, text, ratings, versions);

REQ-3 Allow the removal of summaries.
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Appendix B

Surveys

B.1 Introduction of Automatic Tools in zerozero.pt’s Newsroom

A first survey conducted with journalists from zerozero.pt. The first section is aimed at collecting
the journalist’s opinion on the Prosebot platform, including decisions such as what should be the
name of the texts generated with this platform. The second section intends to understand the

journalist’s perception of the usage of automatic tools in the newsroom.

71
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Plataforma ProseBot

Algumas perguntas sobre a nova plataforma a ser implementada.

1. Abrir a geragao de contetidos desportivos a comunidade € positivo. *

Discordo plenamente Concordo plenamente

2. Os textos devem ser alvo de aprovagao antes de publicados no zerozero. *

Discordo plenamente Concordo plenamente

3. Os textos publicados devem referenciar o colaborador. *

Discordo plenamente Concordo plenamente

4. Os textos publicados devem ter uma indicagao do envolvimento do ProseBot
na geragao do mesmo. *

Discordo plenamente Concordo plenamente



B.1 Introduction of Automatic Tools in zerozero.pt’s Newsroom

Nota

Note que nao pretendemos colocar textos na pagina inicial do zerozero, mas sim numa pégina dedicada
onde se poderd colocar uma introdugdo & plataforma e uma lista de textos geradas pela mesma. Ou seja,
pretendemos aqui saber a sua opinido sobre possiveis diferengas de apresentagdo entre noticias e estes
textos, dentro de uma ficha de jogo.

5. As noticias publicadas pelo zerozero e os textos submetidos pelos leitores
devem ser diferenciados, ou seja, apresentados de forma diferente. *

Y Y Y Y
Discordo plenamente S v (R v Concordo plenamente

6. Se concorda com a afirmagac anterior, de que forma se devem manifestar as
diferengas?

A sua resposta

7. Qual devera ser o nome atribuido acs textos publicados pelos leitores? (1-
Discordo Plenamente; 5 - Concordo Plenamente) *

Notic O O O O O
Aigo O O O O O
cronis O O O O O
Texto O O O O O
Resumo O O O O O

8. No seguimento da pergunta anterior, sugere algum nome gue nao conste nas
opgoes?

A sua resposta

9. O possivel aumento de artigos publicados no zerozero provocado por esta
plataforma tera um impacto positivo para a comunidade. *

£y £y \ £y
Discordo plenamente R R R — Concordo plenamente
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Impacto das ferramentas automaticas no futuro do jornalismo

De seguida, vao ser apresentadas afirmacgdes relacionadas com pontos fortes, pontos fracos,
oportunidades e perigos para o futuro do jornalismo & luz da geragdo automatica de conteddos textuais.
Responda com base no seu nivel de concordancia.

10. Que importancia atribui ao ProseBot, ou outras ferramentas de geragao
automatica de conteldos, nas varias fases de produgao de uma noticia? (1-
Pouco importante; 5 - Muito importante) *

Rascunho
Inicial

Durante a
construgdo da
noticia

Validagdo final

11. A flexibilidade dos jornalistas, em contraste com as ferramentas automaticas,
permite-lhes cobrir contetidos mais personalizados, como noticias de ultima
hora. *

Discordo plenamente Concordo plenamente

12. A capacidade analitica dos jornalistas permite-lhes dar uma cobertura mais
profunda do que aquela feita por ferramentas automaticas. *

Discordo plenamente Concordo plenamente
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13. Que mudangas vé no papel desempenhado pelos jornalistas com a
introdugao de ferramentas automaticas nas redagoes? *

A sua resposta

14. Ferramentas automaticas podem fazer uma cobertura mais alargada do que a
que ¢ feita por jornalistas. *

Discordo plenamente L oy Concoerdo plenamente

15. O conteudo produzido exclusivamente por jornalistas tem um custo superior
ao conteudo elaborado por ferramentas automaticas. *

Discordo plenamente L o Concordo plenamente

16. A producao de conteudo por ferramentas automaticas & mais rapida. *

Discordo plenamente L Concordo plenamente
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17. A automatizagao de noticias sobre jogos liberta mais tempo dos jornalistas
para investigacao e produgao de noticias mais detalhadas. *

Discordo plenamente 'C / / ./ \/ Concordo plenamente

18. A competigao que advém com a introdugao de ferramentas automaticas
numa redagao, resultara na melhoria do conteddo produzido per jornalistas. *

Discordo plenamente (v W o/ -y - Concordo plenamente

19. Ferramentas automaticas permitem alargar a cobertura para audiéncias mais
pequenas, coma por exemplo jogos de competigoes distritais. *

) @
Discordo plenamente - N p— N~ oy Concordo plenamente

20. O aumento do recurso a ferramentas automaticas podera levar a que menos
jornalistas sejam necessarios. *

Discordo plenamente W Concordo plenamente
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21. O uso de ferramentas automaticas coloca questoes éticas, como direitos de
autor e transparéncia. *

Discordo plenamente ) () L) (L) L Concordo plenamente

22. No seguimento da questao anterior, que problemas éticos identifica com o
recurso a ferramentas automaticas?

A sua resposta

23. Identifica algum ponto forte, ponto fraco, oportunidade ou perigo que nao
tenha sido mencionado?

A sua resposta

24. Quais as carateristicas do trabalho jornalistico que serao impossiveis de
replicar por parte de ferramentas automaticas? *

A sua resposta

77

Figure B.1: Survey on the impact of automatic tools zerozero.pt’s newsroom and the journalists’

opinion on the Prosebot platform.
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B.2 Impact of Automatic Tools on the Future of Journalism

A second survey on the impact of automatic tools was conducted with Portuguese journalists. The
first section includes general characterization questions such as age and fields of expertise, while
the second section asks questions on the perception of journalists on the usage of automatic tools,

similar to the first survey.

Caracterizagao geral

1. Qual & o seu sexo?
() Masculino
() Feminino

() outra:

2. Qual das categorias inclui a sua idade? *

() 24 ou menos
() 2534
() 3544
() 4554
I: I 55-64

() 65 ou mais

3. Ha quantos anos exerce a profissao? *
O o2

() 35

() 610

() 11418

() 1620

() 21-30

() 31 ou mais
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4. Qual e a sua situagao profissional? *

() Atrabalhar

() Desempregado/a

() Reformado/a

() Em estdgio

() Aprocura do 1° emprego

() Invalido/doenga permanente

5. Qual das categorias melhor descreve o seu vinculo contratual?
() semtermo
() Freelancer

) Atermo certo

() Colaboragdo (avenga)
() Colaboragdo & pega
() Estagio profissional
() Estagio curricular

() Outra:
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6. Em que editorias se insere o grosso do trabalho jornalistico que produz? *

Pode selecionar varias opgoes.

El Desporto

Artes e Cultura
Economia
Investigagdo

Politica
Tecnologia/Ciéncia
Sociedade/Nacional
Local/Regional
Internacional/Mundo
Salde

Educagdo
Seqguranga/Justiga
Lazer/Moda/Consumo
Vida Social/Celebridades
Media

Opinido

I I I I L I

Qutra:

Surveys
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7. Qual o meio de comunicagao em que trabalha?

. .. Jomalismo )
Jornalismo - ... Agéncia ) Jomalisr
Imprensa ) . Televisdo Radio . online/redes ) )
online/site noticiosa socials online/aplic

Atividad
cincpal O O o O O O O
Atividad
segtljn?ié?ia O O O O O O O

8. Qual o contacto que ja teve com ferramentas de geragao de contetdo
automaticas? *

() Desconhecia o conceito

() Conhego, mas nunca vi casos praticos

() Conhego e ja vi ferramentas deste tipo em uso
() conhego e ja usei pontualmente

() Conhego e uso regularmente

9. Se conhece, pode enumerar exemplos?

A sua resposta

10. Como classifica a probabilidade de ferramentas deste tipo virem a ser
adotadas na sua redacao?

Muito baixa . ) w, ) w, Muito alta
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Impacto das ferramentas automaticas no futuro do jornalismo

11. Um texto gerado de forma totalmente automatica deve, quando publicado, ter
uma referéncia a ferramenta usada. *

Discordo plenamente Concordo plenamente

12. Um texto escrito por um jornalista com recurso a uma ferramenta automatica
deve, quando publicado, ter uma referéncia a ferramenta usada. *

Discordo plenamente Concordo plenamente

13. Que importancia atribui & existéncia de ferramentas de geragao automatica
de conteldos nas varias fases de produgao de uma noticia? (1- Pouco
importante; 5 - Muito importante) *

Elaboragdo do
rascunho
inicial

Construgdo da — —
noticia

Edigdo final

Surveys
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De sequida, vao ser apresentadas afirmagoes relacionadas com pontos fortes,
pontos fracos, oportunidades e perigos resultantes da relagao entre o
jornalismo e a geragao automatica de contetdos textuais. Responda com base
no seu nivel de concordancia.

14. "A flexibilidade dos jornalistas, em contraste com as ferramentas automaticas,
permite-lhes cobrir conteldos de forma mais personalizada, como por exemplo
entrevistas, cronicas e reportagens.” *

Discordo plenamente L, N/ N/ N/ h_/ Concordo plenamente

15. "A capacidade analitica dos jornalistas permite-lhes fazer uma cobertura mais
profunda do gue aquela feita por ferramentas automaticas.” *

Discordo plenamente o S _/ ./ S Concordo plenamente

16. "Ferramentas automaticas podem ajudar a fazer uma cobertura mais alargada
do que a que & feita por jornalistas.” *

Discordo plenamente W p— p— Concordo plenamente

17. "0 conteudo produzido exclusivamente por jornalistas tem um custo
financeiro superior ao contetdo elaborado por ferramentas automaticas.” *

Discordo plenamente ) ) (U () (U concordo plenamente
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18. "A producao de contetdo por ferramentas automaticas & mais rapida.” *

Ny N N "
Discordo plenamente S ./ (RN / Concordo plenamente

19. "A automatizagao de conteudos liberta tempo dos jornalistas para
investigagao e produgao de noticias mais detalhadas.” *

it N N "
Discordo plenamente L g WS J Concordo plenamente

20."Aintrodugao de ferramentas automaticas resultara na melhoria do contetdo
produzido pela redagao.” *

Ny " N Yy
Discordo plenamente L Concordo plenamente

21. "Ferramentas automaticas permitem alargar a cobertura a tematicas mais
especificas, gerando por exemplo conteudos sobre resultados de futebol para
todos os escaloes de uma competigao ou informagoes eleitorais ao nivel da junta
de freguesia.” *

"t £y N Fan"
Discordo plenamente h/ \_/ (P AR ./ Concordo plenamente
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22."0 aumento do recurso a ferramentas automaticas podera levar a que menos
jornalistas sejam necessarios.” *

Discordo plenamente Concordo plenamente

23."0 uso de ferramentas automaticas coloca questoes éticas, como direitos de
autor e transparéncia.” *

Discordo plenamente () - (A, .} Concordo plenamente

24. No seguimento da questao anterior, que questoes éticas identifica com o
recurso a ferramentas automaticas?

A sua resposta

25. Identifica algum ponto forte, ponto fraco, oportunidade ou perigo que nao
tenha sido mencionado?

A sua resposta
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26. Em que areas estas ferramentas automaticas podem ser mais Uteis? (1-
Pouco util; 5 - Muito Gtil) *

1 2 3 4 5

Resultados —~ — — — —
i, J i, J i, J |, J i, )

desportivos \_/ - \_/ \_/ -
Resultados i~ o~ o~ o~ —
. . 1 ) 1 ) i ) \ ) i )
e|eItOraIS p— p— p— p— p—
Resultados S~ -~ - -~ —
i ) i ) i ) \, ) i ]

s \_/ - - L -

Meteorologia O O ) O O

27. No contexto do futebol, & possivel usar ferramentas automaticas para gerar
noticias sobre jogos usando dados relativos ao jogo, incluindo o resultado,
equipas participantes e eventos. Deste modo, identifica outras areas em que
ferramentas automaticas podem ser aplicadas com sucesso?

A sua resposta

28. Quais as carateristicas do trabalho jornalistico gue serao impossiveis de
replicar por parte de ferramentas automaticas?

A sua resposta

29. Que mudangas vé no papel desempenhado pelos jornalistas com a
introdugao de ferramentas automaticas nas redagoes?

A sua resposta

Figure B.2: General survey on the impact of automatic tools on the future of journalism.
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