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Abstract
In recent years, increasing attention has been paid to the way journalists report on crime-related news. During
the writing process, biases related to gender, race, or other factors may be introduced, often resulting in an overly
dramatized narrative. Such biases can elicit conflicting emotional responses from readers and undermine the
objectivity and reliability of the information presented. To address this issue, we introduce NEMESI, a plug-in
designed to detect the presence of bias within news articles during their drafting. Beyond detection, NEMESI also
provides suggestions for mitigating identified biases, thereby encouraging more balanced and impartial reporting.
NEMESI also offers text generation support features and guarantees the proper management of changes through
a timeline of modifications, facilitating a more informed and transparent writing process. The plug-in presented
in this study aims to serve as a resource for journalists engaged in crime reporting, fostering a more neutral and
fact-based approach that respects both the truth of the events and the individuals involved.
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1. Introduction

Crime news is a genre of journalism focusing on events related to crime, violence, accidents, and other
incidents that undermine public safety. Due to its nature, this type of news often attracts significant
public interest, but it also carries substantial ethical responsibilities for journalists. Crime narratives can
influence perceptions of readers, changing their view on safety and society. For this reason, presenting
facts in an overly dramatic or repetitive way can have negative consequences. For example, it can
increase the reader’s fear or have the opposite effect and desensitize them to violence. These influences
can have a social impact, influencing public discussion and fueling stereotypes and prejudices.

With the current dissemination of news through digital media, the risk of biased reporting is greater.
The pressure to publish quickly and capture attention may cause some media sources to emphasize
bloody details or use unsuitable language, thereby compromising the quality of the provided information.

In crime news articles, Italian journalists often tend to dramatize or sensationalize the description of
events, even in serious cases such as murders. In the upper left corner of Figure 1, there is a newspaper
article recounting a gendered murder, in which the reporter focuses on irrelevant details of the victim,
such as her clothing: wore jeans and a black T-shirt. The center of Figure 1 illustrates a case of bias related
to the geographic origin of the attacker. The reporter writes: 21-year-old non-EU national, referring to
the individual accused of molesting a 14-year-old girl. Finally, the right-hand side of Figure 1 highlights
the use of narrative bias and romanticized language, as in the sentences: He, meanwhile, sees his castle
of lies collapsing and the rival, meanwhile, becomes almost a friend. Specifically, the first two examples
fall under demographic bias: a gender bias and an ethnic bias, respectively. Instead, the last example
represents a narrative bias, in which news reporting takes on the tones of a literary or cinematic tale.

To encourage clearer, unbiased, and more responsible storytelling in crime reporting, text generation
technologies based on Natural Language Processing (NLP) could be a valuable tool for supporting jour-
nalists. The usage of models capable of generating text could assist during the article writing processes
by suggesting neutral, cohesive, and consistent language formulations. Another important aspect is the
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Figure 1: Example of biases in Italian crime news.

identification and mitigation of linguistic and narrative biases to avoid misleading, sensationalist, or
stereotype-based formulations that could compromise the quality and impartiality of information.

In this paper, we present NEMESI, a visual plug-in designed to support Italian journalists in writing
crime news articles. Although the system has not yet been implemented, the main goal is to offer
journalists advanced language assistance tools, such as sentence generation, paraphrasing, summa-
rization and expansion, while ensuring language neutrality and correctness. A key component of
NEMESI is the bias detection module, designed to detect potentially biased elements in the text and
to provide a contextual explanation that clarifies its criticality in journalism, offering more balanced
and objective reformulation suggestions. The system is designed to act specifically on demographic
biases and their main subcategories, i.e., gender, ethnic, religious, and socioeconomic biases. These
features are essential to help journalists avoid the reproduction of stereotypes or the dissemination of
discriminatory narratives, especially in relation to sensitive topics such as gender violence, homicides,
or crimes involving foreign nationals.

2. Related work

This section examines the state of the art in the use of emerging technologies, with particular reference
to the usage of Artificial Intelligence (AI) and NLP in the field of criminology and justice.

Processing and analyzing texts of the crime domain. Several studies proposed methodologies
for analyzing criminal contexts based on unstructured data, highlighting the potential of AI and NLP
technologies in identifying, preventing, and understanding criminal phenomena [1].

For example, in [2], the authors applied similarity measures and the TF-IDF technique to identify
recurring patterns and reconstruct the chronological sequence of events. It demonstrated the possibility
of identifying common patterns in similar cases. Researchers can also rely on alternative sources to
analyze the impact of crimes all around the world. In [3], the authors conducted a sentiment analysis
on tweets from seven cities (2014-2018), comparing them with official data. The analysis, conducted
using an entropy tagger and Brown clustering, showed a good match with actual data, confirming
the effectiveness of this approach in real-time monitoring. A further contribution is presented in
[4], in which the authors combined social network analysis with a BiLSTM classifier optimized using
an algorithm inspired by Spizella’s swarm [5], which improves the convergence phase of learning.
The evaluation metrics (accuracy, sensitivity, and specificity) showed increases of 0.5%, 1.16%, and
1.08%, respectively. To automatically extract spatio-temporal information from online news reports, a
semantic approach that uses NLP techniques and a criminal domain ontology is proposed [6]. Relying
on crime news in London, it provides the geographical distribution of crimes and allows to identify
of the high-incidence areas. Similarly, in [7], the authors present a framework that integrates lexical,
semantic, machine learning, and neural network techniques to extract criminal events from Italian
articles, which are then represented in a knowledge graph.



Writing Assistance Technologies. Writing Assistant Tools can be defined as a product that aims to
assist users with the production of written text. Examples are Grammarly1, used for general purposes
on the English language and the possibility to integrate different writing styles, and ProWritingAid2,
for story development and editing. Other tools have been tailored to domain-specific writing, including
academic writing by Writefull3 or legal writing by LexisNexis4. From early spell checkers to advanced
AI-powered features, these tools have significantly evolved, transforming the way users structure, edit,
and refine texts in disparate scenarios. The technologies underlying these tools can be classified into
three categories [8]: i) Pattern-matching style checkers that rely on predefined rules and dictionaries
to identify and correct errors in grammar, spelling, and punctuation, but are limited in understanding
context; ii) Language-model-driven rewriting tools that provide an alternative to the traditional
approaches, by allowing accuracy and reliability of tools that are capable to infer results from the
context; iii) Text generation tools that are capable of creating texts from a user-provided prompt.
They represent a paradigm shift from computer-as-editor to computer-as-author.

Overall, NLP and machine learning approaches have enabled the development of sophisticated writing
assistants capable of offering real-time style generation. An example is the use of Retrieval-Augmented
Generation (RAG), which allows generative models to access external knowledge bases to guarantee
more accurate results. Examples are Panza [9] and PEARL [10], which are designed to have the user’s
historical documents as a knowledge base. Panza also focuses on privacy and security of user data,
particularly critical in the case of email writing scenario, by run locally on the user’s device. On the other
hand, the PEARL’s knowledge base is based on users’ general-purpose documents, with a particular
focus on the filtering and the selection of the most relevant chunks of text.

Writing assistant tools raise questions about authorship, originality, and over-reliance on algorithmic
feedback. Such concerns have been inspected in [11] through a survey on the use of LLMs in writing.
The study highlights that end-users are not sure in defining if a text developed with an LLM is definable
of their intellectual property or not. Possible solutions to this problem include explainability, which
could help the end-user to understand the actual contribution of the LLM.

Ethical considerations when dealing with texts. The integration of ethical considerations in the
design and deployment of writing assistants is becoming increasingly important, particularly for bias
detection and mitigation, privacy, and potential misuse of generated content. Biases can manifest in
various forms and can have significant implications for fairness, equity, and social justice. The definition
of bias can be influenced by several aspects, including the social and economic background of the user
defining it, the context in which it is identified, e.g., in a sarcasm context, or the type of model used in
the detection process. A bias interferes with the fairness of a model, which can lead to discrimination
and possible representational harms of minority groups [12]. In a typical scenario, biases are connected
to the training data or the model parameter configuration [13]. In this case, the model can be trained to
detect and mitigate biases in the text, e.g., by identifying and flagging potentially biased language or
suggesting alternative formulations that are more neutral and inclusive. Biases can also be introduced
in the interaction between the user and the model. For example, if a user provides biased feedback or
prompts, the model may learn to generate biased content in response. To this end, it is essential to
implement mechanisms that promote fairness and inclusion in the interaction process.

Addressing the issue of bias in journalism, particularly in relation to crime, politics, and social issues,
represents a fundamental but critical scenario to consider. In [14], the authors propose a framework
for automatic bias detection and correction, using advanced language models (GPT-4o, Gemini Pro,
Llama 8B) on over 30, 000 articles published from 2013 to 2023. The approach involves paragraph-by-
paragraph detection validated by human reviewers, followed by an iterative debiasing phase using
GPT-4o Mini. Overall, the introduction of AI in the field of criminal justice, if not accompanied by solid
ethical principles and transparent methodologies, can consolidate and amplify pre-existing inequalities.
1https://www.grammarly.com/
2https://prowritingaid.com/
3https://www.writefull.com/
4https://www.lexisnexis.com/en-us/products/lexis-plus-ai.page
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Figure 2: NEMESI proof-of-concept architecture.

3. System design

This section presents an AI-powered assistant writer that combines personalized text generation, bias
detection and mitigation, and feedback mechanisms to enhance journalists experience.

3.1. Proof-of-concept architecture

Figure 2 shows the proof-of-concept architecture of the proposed system, presenting the core compo-
nents from the front to the back-end point of view. Then, implementation details are also provided.

Core Components. NEMESI is designed to assist journalists writing process while working with a
familiar text editor, such as Microsoft Word, by providing a lightweight plug-in that integrates smoothly
into the writing environment. The visual plugin is designed to allow the interaction between the user
and the system through a simple interface, providing real-time suggestions on the text being written.
The proposed proof-of-concept architecture is based on the interaction of three main components: the
Content Generation Engine, the Bias Analysis System, and the Reinforcement Learning from Human
Feedback (RLHF) Module. Concerning the first component, it is based on a fine-tuned LLM trained on
balanced journalistic corpora. This allows to guarantee the generation of text and suggestions based
on specific inputs from the crime news domain. In particular, this data is collected from the Italian
journalistic domain, since the focus of the tool is on the Italian language. This module also incorporates
the Retrieval-Augmented Generation (RAG) technology, which allows to generate of text based on the
unique signature of the final user, i.e., the journalist. In order to achieve this, the system is designed to
collect and store the user’s previous articles and interactions with the system, allowing the model to
adapt over time. Furthermore, it allows the user to rephrase text, enrich it with additional information,
and summarize selected portions of the text. The Bias Analysis System employs an ensemble of
specialized classifiers to identify various forms of bias. In this conceptualization stage, the proposed
tool detects as main bias category the demographic bias. In particular, NEMESI analyzes how factors
such as gender, race, political ideas, and socioeconomic status influence reporting, leading to unequal or
disproportionate coverage of different demographic groups. The biases identified are listed by different
levels of severity, ranging from severe to mild, and provide explanations for the detected criticalities.
Another core feature of this module is the bias mitigation through language neutralization techniques,
which suggest alternative phrasings while preserving the original meaning and intent of the content. A
particular focus is given to euphemisms, inflammatory terminology, and culturally biased expressions.
Finally, the RLHF Module is designed to continuously improve the system’s performance and its
ability to provide a fully tailored experience. Interactions of accepted and rejected suggestions provided
by NEMESI are stored in a database of changes, and it is periodically sent to the RLHF module, allowing
the continuous refinement of the bias detection algorithms and adaptation to evolving journalistic
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Figure 3: NEMESI plug-in: activation of plug-in in Microsoft Word.

standards. This architecture is designed to be modular and extensible, allowing for future enhancements
and integration with additional tools or data sources as needed. The front-end modules and interfaces
interact through an Orchestration Layer with the previously described components. The Orchestration
Layer ensures that the different components work together, managing the flow of data and requests
between the front-end and back-end systems. This layer also handles user authentication, session
management, and API requests.

Implementation Framework. The system could be implemented as a text editor plugin. In this
proposal, we considered NEMESI as a Microsoft Word plug-in, which can also be adapted to other
platforms. Instead, the back-end could be built using Python with Flask or FastAPI for the Orchestration
layer. The content generation engine would leverage a fine-tuned transformer model such as GPT-3.5
or Llama 2, trained on a balanced corpus of journalistic texts and working locally on the user device to
be privacy-preserving. The bias analysis system would utilize a combination of pre-trained models and
custom classifiers, possibly employing libraries like Hugging Face Transformers and Scikit-learn for
model training and evaluation. The level of bias severity could be determined using specific metrics well
known in the literature, such as the Bias Severity Score (BSS) accessible through Perspective API5. In
the system implementation a special attention should be given to include content from various cultural,
geographic, and ideological perspectives to ensure robust bias detection capabilities.

3.2. Functionalities of the tool

In the following, through the representation of appropriate mock-ups, we present how the user can
interact with NEMESI for neutral editing of a crime news article. The plug-in is designed to work in the
Italian language, so the examples are shown initially in Italian and then in English to ensure greater
understanding by a wider audience.

In order to show the functionality of the plug-in, a real-life crime case from an event that occurred in

5https://www.perspectiveapi.com/
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Figure 4: Text generation functionalities.

Italy was considered. The article, published in the news outlet TGCOM246, was partially reproduced in
the example for demonstration purposes.

Figure 3 shows the activation mode of NEMESI. Specifically, in Figure 3c (3a, resp.). The user has
already entered the title of the article; right-clicking will open a drop-down menu, from which the
NEMESI item can be selected to activate the plug-in. Once activated, a panel appears on the right side
of the interface, as shown in Figure 3d (3b, resp.), which introduces the user to the use of the system.
This initial screen presents an overview of the functionality offered by the plug-in to provide a clear
orientation to what can be done with the tool. All the functionalities of NEMESI can be grouped in
three main categories: Text generation, Debiasing, and History of changes.

Text generation. The Text generation functionality, shown in Figure 4, is divided into four sub-
features: direct text generation within the editor where the user writes the article, paraphrasing,
summarization, and text enrichment. The provided example illustrates how to paraphrase a portion of
text selected by the user.

In particular, in Figure 4c (or 4a, resp.), the written text is visible, where a light gray word appears
immediately after the cursor. This element represents a suggestion automatically generated based on
the context, designed to support the user during the writing phase. On the right side panel, the interface
related to the three functionalities—paraphrasing, enrichment, and summarization—is displayed. In this
example, the user selects a sentence within the text (highlighted in blue) and clicks the button dedicated
to paraphrasing. The plug-in returns three possible reformulations of the selected sentence, with the
option to generate additional suggestions by clicking the More examples button located at the bottom.

In Figure 4d (or 4b, resp.), the user selects the first paraphrase example. As a result, the sentence
highlighted in blue in Figure 4c (or 4a, resp.), Since then, her phone stopped answering., is replaced by the
sentence highlighted in green in Figure 4d, Her phone has shown no sign of life since then.

The functionalities Enrich and Summarize follow a similar structure and operational flow.

6https://www.tgcom24.mediaset.it/
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Martina Carbonaro, 14, lived in Afragola, Naples, with her family. A student and 
music enthusiast, she was described by friends and family as a sunny and full of 
life girl. On the evening of Monday, May 26, Martina left home to have ice cream 
with a friend, wearing jeans and a black T-shirt. Her last contact with her mother 
was around 8:30 p.m., when she said she would be back shortly. Her phone has 
shown no signs of life since then. Her mother reported her missing overnight, 
pointing out that her daughter had never gone unannounced. Then the discovery 
of her body and the confession of her ex-boyfriend, Alessio Tucci.
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Figure 5: Debiasing functionalities.

Debiasing. The Debiasing functionality is illustrated in Figure 5. It allows the user to quickly identify
sentences in the article that exhibit potential biases, highlighting them with different colors based on
the severity level: Red for severe cases, Orange for moderate, and Yellow for mild ones.

Figure 5c (or 5a, resp.) shows that by pressing the Biases button, the plug-in highlights in the text the
sentences containing potential biases. These sentences are also displayed in the side panel, inside color-
coded boxes. A consistent color scheme is used across both areas to ensure a clear visual correspondence
between the main text and the side panel, thus facilitating the identification and analysis of biases.

The user can also filter the results based on the desired bias category. For example, by selecting the
Moderate button, as shown in Figure 5d (or 5b, resp.), only the sentences marked as moderate biases
will be displayed, both in the main text and the side panel.

After identifying the biases, NEMESI allows for mitigating them. Figure 6 illustrates the main steps
to modify a biased sentence by replacing it with a more neutral version.

In Figure 6c (or 6a, resp.), the user selects the box corresponding to the problematic sentence. The
latter is highlighted in the text, while a sub-panel opens on the side explaining the detected bias and a
mitigation proposal. A reformulation of the sentence is suggested, which can optionally be inserted
into the text. As shown in Figure 6d (or 6b, resp.), by pressing the Replace button, the original sentence
is replaced with the neutral version, highlighted in green to indicate the completed modification.

In Figure 6c, the initial sentence she was described by friends and family as a sunny and full of life
girl is identified as an example of victim idealization, a bias that may imply that the person’s value
depends on socially appreciated qualities. The explanation in Figure 6d suggests that, in such cases, it
is preferable to attribute the statement to a direct source and to include more neutral elements. As a
result, the proposed reformulation is the sentence Friends and family remember her as a girl with many
interests, very attached to family and music.

History of changes. The last functionality presented is History of changes, shown in Figure 7, which
allows the user to view all the modifications made to the text. In the illustrated example, two previous
modifications are displayed: a paraphrase and a mitigation.

For each modification, the user can view both the current version of the sentence and the previous
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Martina Carbonaro, 14 anni, viveva ad Afragola (Napoli) con la sua famiglia. 
Studentessa e appassionata di musica, era descritta da amici e parenti come una 
ragazza solare e piena di vita. La sera di lunedì 26 maggio, Martina è uscita di casa 
per prendere un gelato con un'amica, indossando jeans e una maglietta nera. 
L'ultimo contatto con la madre è avvenuto intorno alle 20:30, quando ha detto che 
sarebbe tornata a breve. Da allora, il suo telefono non ha più dato segni di vita. La 
madre ha denunciato la scomparsa durante la notte, sottolineando che la figlia non 
si era mai allontanata senza avvisare. Poi il ritrovamento del suo cadavere e la 
confessione dell'ex fidanzato, Alessio Tucci.
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cronachistico.

Esempio di frase mitigata: 
era considerata una ragazza 
socievole e coinvolta nelle sue 
passioni.
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L'ultimo contatto con la madre è avvenuto intorno alle 20:30, quando ha detto che 
sarebbe tornata a breve. Da allora, il suo telefono non ha più dato segni di vita. La 
madre ha denunciato la scomparsa durante la notte, sottolineando che la figlia non 
si era mai allontanata senza avvisare. Poi il ritrovamento del suo cadavere e la 
confessione dell'ex fidanzato, Alessio Tucci.
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Who is Martina Carbonaro, the 14-year-old girl killed by her ex-boyfriend

NEMESI

Open NEMESI

Martina Carbonaro, 14, lived in Afragola, Naples, with her family. A student and 
music enthusiast, she was described by friends and family as a sunny and full of 
life girl. On the evening of Monday, May 26, Martina left home to have ice cream 
with a friend, wearing jeans and a black T-shirt. Her last contact with her mother 
was around 8:30 p.m., when she said she would be back shortly. Her phone has 
shown no signs of life since then. Her mother reported her missing overnight, 
pointing out that her daughter had never gone unannounced. Then the discovery 
of her body and the confession of her ex-boyfriend, Alessio Tucci.



On March 1, a love letter on social And it is, as always, social media that tries to 
give a reading on the souls of teenagers. Martina was a normal teenager of today. 
The TikTok with her song videos. And the other social with the pictures dedicated 
to mom but also to her boyfriend, the one who would become her killer. On March 1 
of this year Martina Carbonaro's Facebook had posted a love letter, perhaps from 
Martina specifically to Alessio Tucci.
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...she was described by friends 
and family as a sunny and full of 
life girl.

Bias:

Idealization of the victim as 
“sunny and full of life” tends to 
implicitly reinforce the idea that 
the victim's value comes from 
socially valued qualities, as if to 
“justify” media attention.

How to mitigate: 

Also include neutral or 
contradictory aspects of the 
personality, or rely on a direct 
source (“the mother tells that...”), 
while maintaining the 
chronological tone.

Replace

Possible mitigation:

she was considered a sociable 
girl who was involved in her 
passions.

..., wearing jeans and a black T-
shirt.
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Who is Martina Carbonaro, the 14-year-old girl killed by her ex-boyfriend
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Open NEMESI

Martina Carbonaro, 14, lived in Afragola, Naples, with her family. A student and 
music enthusiast, she was considered a sociable girl who was involved in her 
passions. On the evening of Monday, May 26, Martina left home to have ice cream 
with a friend, wearing jeans and a black T-shirt. Her last contact with her mother 
was around 8:30 p.m., when she said she would be back shortly. Her phone has 
shown no signs of life since then. Her mother reported her missing overnight, 
pointing out that her daughter had never gone unannounced. Then the discovery 
of her body and the confession of her ex-boyfriend, Alessio Tucci.
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Figure 6: Bias mitigation functionalities.
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per prendere un gelato con un'amica, indossando jeans e una maglietta nera. 
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sarebbe tornata a breve. Da allora, il suo telefono non ha più dato segni di vita. La 
madre ha denunciato la scomparsa durante la notte, sottolineando che la figlia non 
si era mai allontanata senza avvisare. Poi il ritrovamento del suo cadavere e la 
confessione dell'ex fidanzato, Alessio Tucci.
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Figure 7: History of changes functionalities.

one in the side panel. In the example, by selecting the modification related to the paraphrase, the
corresponding sentence is highlighted in the text with a green outline. Within the side panel, each
modification includes a Reset button, which, when pressed, allows the user to restore the original
version of the sentence. This action is also recorded in the historical data as a new modification.

Consulting the edit history and choosing which version to maintain makes the system adaptable to
the user’s writing style, supporting a personalized experience based on the editorial preferences.

4. Conclusion

This paper presents the design of a writing support tool for Italian crime journalists. The plug-in is based
on the integration of text generation technologies, supported by specific modules for the identification
and mitigation of linguistic biases. This approach aims to promote more ethical, informed, and balanced
storytelling, helping to reduce the spread of stereotypes through media. In addition, NEMESI aims to
produce user-oriented texts, adapting to each author’s editorial style. For future work, the goal is to
develop the plug-in presented in this paper. It would also be useful, for evaluation purposes, to involve



professional journalists in a user study, in order to test its effectiveness in real-world contexts and
gather valuable feedback to further improve the tool.
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