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Abstract. Explainable Artificial Intelligence (XAI) and 

Evaluative Artificial Intelligence (EAI) are crucial 
approaches to ensuring fairness in decision-making. 
XAI refers to the ability of Artificial Intelligence (AI) 
systems to be understood and explained by humans, 
while EAI is a new paradigm that focuses on identifying 
possible decisions for intelligent algorithms by 
formulating hypotheses for and against them. These 
paradigms are crucial in a world where AI increasingly 
influencing key areas, such as employment, healthcare, 
and justice, among others. XAI allows developers, 
regulators, and users to understand how AI systems 
make decisions. This is essential for identifying biases 
and preventing unfair outcomes. Transparency in how 
algorithms work can help correct problems before they 
cause significant harm. This is crucial for the 
widespread adoption of AI across different sectors. 
Furthermore, it is crucial to assess the fairness and 
impartiality of AI algorithms. Since algorithms can 
reflect and amplify biases existing in the data they are 
trained on, it is essential to assess and mitigate these 
biases to ensure that AI decisions do not perpetuate 
discrimination or injustice. This chapter focuses on 
exploring existing paradigms and techniques to ensure 
that AI is used fairly and equitably in different contexts. 
Promoting transparency, understanding, and evaluation 
of AI systems will help build a future where technology 
benefits everyone fairly and equitably. 

Keywords. Explainable artificial intelligence, evaluative 

artificial intelligence, decision-making, equity 
and justice. 

1 Introduction 

Artificial Intelligence (AI) has proven to be 
extremely useful in various aspects of modern life. 
For example, Insilico Medicine uses AI to identify 
potential compounds in a fraction of the time it 
would take using traditional methods, facilitating 
drug design, among many other benefits. Also in 
healthcare, there are AI systems, such as IBM 
Watson Health, that are used to analyze large 
volumes of clinical data and medical literature, 
providing support in complex medical 
decision making. 

However, AI, like any advanced technology, 
has the potential to be used for both good and 
bad purposes. For example, AI algorithms can be 
trained to identify vulnerabilities in computer 
systems or to launch more sophisticated phishing 
attacks [1;2]. AI can be used to automate large-
scale hacking attacks, carry out financial fraud 
more efficiently, or coordinate criminal activities 
such as drug and human trafficking [3-5]. Text 
and image generation algorithms can also be 
used to create convincing fake news or even to 
manipulate social media. Furthermore, image and 
video generation algorithms, powered by artificial 
intelligence, have the ability to create highly 
realistic visual content that can be used to 
impersonate people in various ways. For 
example, Generative Adversarial Networks 
(GANs) can generate photographs of people who 
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do not exist in reality, but which are 
indistinguishable from real images. Also, AI 
algorithms, such as Deepfakes, can create fake 
videos that superimpose one person's face onto 
another's body in real time, making it appear that 
they are performing actions or saying things that 
never happened [6-8]. 

Beyond purely malicious use, AI is not without 
risks inherent to its very nature. Thus, even its 
well-intentioned use can have negative 
consequences. Artificial intelligence algorithms 
are designed by humans and can therefore reflect 
the conscious or unconscious biases of their 
creators. For example, if developers do not 
adequately consider the diversity of perspectives 
and cultural contexts in the design of the 
algorithm, they could introduce biases that affect 
the automatic decisions made by the system. A 
highly notable example internationally was the 
discovery that facial recognition systems 
performed significantly worse with people from 
certain ethnic groups, which made headlines [9] 
and has continued to be a source of scientific 
interest [10;11]. It should also be noted that AI 
models learn from historical data, and if this data 
contains inherent biases (such as racial, 
economic, or gender discrimination), the model 
can learn and perpetuate those biases in its 
predictions and recommendations. For example, 
AI-based recruitment systems have shown age 
and gender biases toward certain ethnic groups, 
attracting international attention from both the 
media [12, 13] and the scientific community 
[14,  15]. 

Furthermore, but even more seriously, 
predictive policing has shown clear biases [16] in 
considering certain minorities as “more criminal,” 
generating corresponding social concern [17]. 

As can be seen, even with well-intentioned 
use, biases in AI systems are a significant 
problem that requires diligent attention and action. 
Biases in AI algorithms can perpetuate and 
amplify existing inequalities in society, making it 
more difficult for certain groups to access fair and 
equitable opportunities. Even if AI systems are 
used to make critical decisions in areas such as 
healthcare, employment, credit allocation, and 
criminal justice, among others, biases can lead to 
unfair and discriminatory decisions [18]. 

To avoid these unwanted AI behaviors, and to 
ensure that the technology is used ethically and 
fairly, without perpetuating bias and 
discrimination, transparency must be promoted 
regarding how data is collected, selected, and 
used in models. 

Explainable artificial intelligence (XAI) and, 
more recently, evaluative artificial intelligence 
(EAI) play a fundamental role in reducing inequity, 
discrimination, and bias in AI systems by 
providing transparency and understanding of how 
models work and why they make certain 
decisions. This paper addresses some of the 
advances in explainable artificial intelligence. 

2 Advances in Explainable Artificial 
Intelligence and Evaluative 
Artificial Intelligence 

For a decade now, there has been growing 
interest from the scientific community and society 
at large regarding the importance of ensuring 
fairness, transparency, and accountability in 
Artificial Intelligence systems. Initially, in 2014, the 
Workshop on Fairness, Accountability, and 
Transparency in Machine Learning (FAT/ML) was 
created as an international forum for the study of 
this topic, and since 2018, the Association for 
Computing Machinery (ACM) has followed up on 
it through the ACM Conference on Fairness, 
Accountability, and Transparency (ACM FAccT), 
as well as other similar forums. 

These forums seek to bring together a diverse 
community of academics from different disciplines 
such as computer science, law, and social 
sciences to research and address issues related 
to fairness, transparency, and accountability in 
intelligent models. Specifically, it aims to 
"evaluate technical solutions to existing problems, 
reflecting on their benefits and risks; address 
fundamental questions about economic incentive 
structures, perverse implications, power 
distribution, and welfare redistribution; and ground 
research on equity, accountability, and 
transparency in existing legal requirements" [19]. 

Among the advances achieved in these areas, 
the awareness of intelligent algorithm 
development and application environments [20] 
stands out, particularly the use of performance 
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metrics, as well as the reflection on how to deal 
with changing data, how to better understand 
model outputs, and how to improve the 
transmission of social practices and the 
communication of aspects related to 
algorithmic performance. 

Zhang et al. created a development framework 
to consider equity in the design of AI products. 
Their framework includes fairness aspects related 
to statistical parity, demographic parity, equal 
opportunity, equal probabilities, fairness of 
evidence, equal treatment, counterfactual fairness 
[21], fairness in relational domains, fairness 
through awareness, and fairness through 
ignorance [22]. This development framework has 
an online tool, as well as reflection cards, to assist 
AI development teams and stakeholders in the AI 
solution design process. Plečko and Bareinboim 
also developed a toolkit for studying fairness in AI 
systems, using a causal approach [23]. Other 
researchers have focused on the theoretical study 
of the trade-off between fairness and accuracy in 
AI models [24], as well as on the search for 
software defects related to the fairness of AI 
systems [25]. Likewise, strategies have been 
developed to verify the absence of bias even 
when there are regulations that prohibit, in some 
countries, the use of sensitive features that can 
lead to algorithmic biases. It is known that, even 
when sensitive features are omitted, they could 
be related in some way to other features, called 
proxy features. The proposal of [26] shows how to 
reveal whether a black-box model, which 
complies with the regulations, is still biased or not. 
To do so, an end-to-end bias detection approach 
is presented that exploits a counterfactual 
reasoning module and an external classifier for 
sensitive features. In detail, the counterfactual 
analysis finds the minimum cost variations that 
give a positive result, while the classifier detects 
nonlinear patterns of proxy features that represent 
sensitive characteristics. In this way, it is possible 
to detect classifiers that learn from proxy features. 
Other approaches include manual annotation of 
protected features [27] and analysis of user 
perception when using protected and/or proxy 
features [28]. 

On the other hand, several studies have been 
conducted to understand users' perceptions of 
fairness and bias in AI systems [29-31]. These 

studies can help us understand how to involve 
humans in the development and evaluation 
process of algorithmic decision-making systems, 
how to create personalized explanations based 
on the system's characteristics, as well as the 
users' personality and demographic 
characteristics, and, consequently, how to 
improve users' perceptions of fairness regarding 
these systems. However, there is still much 
progress to be made in this regard, since the 
explanations provided by AI systems do not 
always contribute to users' trust [18]. 

Some of the ways in which XAI contributes to 
reducing inequity, discrimination, and bias in AI 
systems are [32-36]: 

– Transparency and accountability: XAI allows 
developers and users to understand the 
decision-making process of AI models. It 
provides a clear explanation of which 
characteristics or variables influence the 
model's predictions or decisions, helping to 
identify and address potential biases 
or discrimination. 

– Identification of biases and discrimination: By 
explaining how each decision or prediction is 
reached, XAI facilitates the detection of 
biases inherent in the training data or 
algorithm design. This allows models to be 
adjusted and improved to reduce the impact 
of discriminatory factors, such as race, 
gender, or ethnicity. 

– Clarity in the interpretation of results: XAI 
provides understandable explanations of how 
specific conclusions are reached, helping 
practitioners and stakeholders assess the 
validity and fairness of the decisions made by 
the system. 

– Increased trust and acceptance: 
Transparency and explainability improve 
public and professional trust in AI systems 
[37]. When users understand how and why a 
model makes decisions, they are more willing 
to adopt it and use it ethically 
and responsibly.  

– Improving Policy and Regulatory Design: XAI 
provides critical evidence to inform the design 
of policies and regulations that mitigate the 
risks of discrimination and bias in AI systems. 
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This includes establishing ethical standards 
and governance practices that promote 
fairness and justice in the application of 
the technology. 

– User Training and Empowerment: By better 
understanding how AI works and how to 
interpret its outputs, end-users and 
practitioners can make more informed and 
ethical decisions. This includes adjusting 
parameters, selecting appropriate training 
data, and ensuring that AI systems are used 
responsibly in different contexts. 

In short, explainable AI plays a crucial role by 
providing transparency and clarity about the 
decisions of AI models, which significantly helps 
mitigate the inequity, discrimination, and bias 
inherent in these technologies [38]. This not only 
improves public trust and acceptance but also 
promotes more ethical and responsible use of 
artificial intelligence for the benefit of society as 
a whole. 

However, several dilemmas remain to be 
resolved in this area. In particular, we can refer to 
the five dilemmas of fairness in AI systems [35]: 

– Fairness versus performance. Trade-offs are 
sometimes necessary to obtain an impartial, 
well-performing model. 

– (Dis)agreement and incompatibility regarding 
“Fairness.” There is no consensus in the 
literature on whether individual or group 
fairness should be prioritized. 

– Tensions with context and policy. There is an 
argument that, rather than striving to 
“minimize” unfairness, greater awareness of 
context-based aspects of discrimination is 
needed. In this regard, there is an additional 
challenge in the datasets used to train AI 
models because the data represent past 
decisions, and as such, the biases inherent in 
these decisions can be amplified. 

– Democratizing machine learning to address 
the fairness skills gap. Lowering the barrier to 
using machine learning through 
democratization may increase (un)intentional 
and socially insensitive uses of machine 
learning technologies. Furthermore, the 
justice field has relatively few open-source 

tools available and there are few adaptations 
for different levels of technical proficiency. 

– Scientific progress versus data reality. As 
data preparation is central to machine 
learning, the justice literature is slowly 
showing research that considers forms of 
data preparation that are not justice 
interventions per se. One example is the 
treatment of missing data. Much of the 
existing research assumes (often implicitly) 
that data are complete and clean, but 
realistically, this will never be the case. 

Moreover, the "harmful" use of AI raises 
serious ethical and legal concerns about who is 
responsible for actions carried out by autonomous 
or automated systems [39]. Therefore, it is crucial 
to develop robust regulatory frameworks that 
mitigate the risks associated with the misuse of 
AI, ensuring that adequate safeguards are in 
place to protect individuals and organizations 
from potential abuse. To protect citizens from 
these risks, some countries have developed 
regulations governing the use of Artificial 
Intelligence. Below is an overview of the 
challenges and opportunities that exist in Mexico 
in this area. 

3 AI for Human Resources Selection 
and Promotion – Impact on the 
Gender Gap 

Gender bias in artificial intelligence (AI)-based 
decision-making systems is considered a 
sociotechnical problem [40]. This bias has been 
widely documented in talent selection and 
promotion systems and has garnered media 
attention, such as the case of Amazon's algorithm 
favoring male candidates [41] or the dismissal of 
British makeup artist Anthea Mairoudhiou 
following an automated HireVue body language 
analysis [12]. 

Recent research confirms these trends. Rao 
and Zhao [42] analyzed more than 70,000 
applicants in the information technology sector, 
showing that women are less likely to be hired 
than men. In addition, Yarger et al. [43] warn that 
even algorithms designed for equity purposes are 
not neutral and require audits to identify morally 
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or legally problematic decisions. Fabris et al. [44] 
argue that historical patterns in training data can 
generate systematic disadvantages for certain 
groups due to sensitive attributes, such as 
gender, age, disability, religion, ethnicity, or 
sexual orientation, thus perpetuating historical 
discrimination and widening the gender gap [45]. 

These findings underscore the need to employ 
diverse training data, implement continuous 
monitoring for bias detection, and establish ethical 
guidelines throughout the development of AI 
systems [46]. They also highlight the importance 
of interdisciplinary teams that include ethicists, as 
well as conducting external audits and promoting 
transparency to ensure fairness and maintain 
public trust [47;48]. 

Recently, Tusell-Rey et al. proposed a novel 
artificial intelligence algorithm for machine 
learning, the Evaluative Customized Naïve 
Associative Classifier (ECNAC), and showcased 
its capabilities for automatic assessment of 
human resource promotion [49]. The research 
showed interesting gender differences, and 
provided insights into how to design artificial 
intelligence models according to the 
EAI paradigm. 

4 Challenges and Opportunities of AI 
in Mexico 

Regulations are essential to promote the safe and 
ethical use of Artificial Intelligence in modern 
society. Establishing clear and rigorous regulatory 
frameworks helps mitigate potential risks of 
negative impacts on employment and public 
safety. Furthermore, regulations promote 
transparency and accountability surrounding the 
development, implementation, and operation of AI 
systems, ensuring that human rights are 
respected and risks to users and society at large 
are minimized. 

Likewise, regulations encourage responsible 
innovation by establishing ethical standards that 
guide the research and deployment of AI 
technologies, thus facilitating the development of 
an environment where the technology can 
equitably benefit all sectors of society without 
compromising the safety or integrity of individuals. 

In the case of Mexico, the National Alliance for 
Artificial Intelligence (ANIA) has monitored 
legislative initiatives that in some way consider 
regulating AI within the country [50]. The alliance 
has 15 initiatives in the Senate of the Republic 
and 25 in the Chamber of Deputies. It should be 
noted that the first registered initiative dates back 
to 2021. 

Below, some of the elements of interest in 
these initiatives and/or legislation related to AI are 
presented as examples. Initiative LXV/3SPO-87-
3353/140653 [51] adds various provisions to the 
General Law on Women's Access to a Life Free 
of Violence and consequently introduces reforms 
to the Federal Penal Code. This initiative 
proposes to include in current legislation the 
concept of "digital falsification media," understood 
as the technology based on AI and digital 
processing used to create and alter audiovisual 
content, that is, images, videos, sounds, texts, 
and virtual news that appear to be true but whose 
content is false. 

Furthermore, this initiative proposes to 
criminalize "digital sexual violence," considering 
that it is committed by "any person who, through 
the use of information and communications 
technologies, including the use of digital 
falsification means, generates, exposes, 
distributes, disseminates, exhibits, transmits, 
markets, offers, exchanges, or shares real or 
simulated images, audios, or videos of intimate 
sexual content of a person, without their explicit 
consent or express authorization." 

The initiative itself clearly demonstrates that, 
currently, in Mexico, it is possible for a malicious 
person to generate, using artificial intelligence, for 
example, a pornographic video of a colleague, ex-
partner, or another person, and distribute it, 
without this being classified as a crime. Thus, the 
victim is currently unprotected and does not even 
have the possibility of reporting their aggressor, 
because this type of crime does not exist in the 
penal code. Linked to the above, and even more 
serious, is the fact that Mexican citizens do not 
have the right to their own digital image. The 
initiative "Reforms to Guarantee the Right of 
Citizens to Their Own Image" [52] seeks to 
resolve this situation by amending Article 87 of 
the Federal Copyright Law. 
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The current law only considers a "portrait" as 
an image of a person, thus excluding digital 
photographs, avatars, and images generated by 
AI or "any graphic representation of a person's 
image made by other means." According to the 
initiative, the legal precedent is given in "the ruling 
by the First Chamber in direct amparo number 
7/2022 on February 8, 2023, where the word 
"portrait," provided for in Article 87 of the Federal 
Copyright Law, should not be interpreted 
restrictively to consider only portraits but also 
photographs or drawings that evoke the person, 
regardless of the technique used to reproduce 
them." 

Another element of interest in Mexico is that 
there is currently no legal framework regulating 
the use of AI and protecting citizens from 
discrimination, algorithmic bias, false 
representation, digital identity theft, or any other 
use that undermines their rights as human beings. 

To our knowledge, it was not until May 2023 
that the first proposal to generally regulate the 
use of AI in Mexico was presented in the 
Chamber of Deputies through the initiative to 
create the Law on the Ethical Regulation of 
Artificial Intelligence and Robotics [53]. This bill 
sought to regulate the use of these technologies 
in government, economic, commercial, 
administrative, communication, and financial 
sectors to ensure that they are used ethically and 
legally. 

The intention of this proposal was to establish 
public policies in Mexico to ethically regulate the 
use of AI and robotics within the country. 
Furthermore, this initiative sought to promote the 
creation of Mexican Official Standards based on 
ethical principles to ensure the beneficial use of 
AI and robotics in Mexican society, respecting 
human rights, gender equality, and prohibiting any 
form of discrimination. 

This bill proposed the creation of the Mexican 
Ethics Council for AI and Robotics as a 
decentralized public body. It also proposed 
establishing the National Network of Statistics on 
the Use and Monitoring of Artificial Intelligence 
and Robotics, as well as involving autonomous 
organizations in regulating its use in Mexico. The 
National Institute of Statistics and Geography 
would be designated as the primary entity 
generating information on the use of AI in Mexico. 

The text of this proposal recognizes the 
international concern to establish appropriate 
regulations and legal frameworks for AI, 
considering its potential ethical and legal 
implications. The importance of addressing the 
challenges related to the potential misuse of 
these technologies is highlighted, emphasizing 
that, although AI is constantly evolving, the 
human being must always be considered the 
center of the law. However, this initiative was not 
approved. 

On the other hand, in September 2023, the 
first initiative was presented that would empower 
the Congress of the Union to legislate on Artificial 
Intelligence [54]. This initiative proposed the 
reform of Section XVII of Article 73 of the Political 
Constitution of the United Mexican States, in 
order to grant the Congress of the Union the 
power to issue the necessary regulations to 
regulate the research, development, and 
applications of AI. In particular, the proposed text 
states: “XVII. To enact laws on general means of 
communication, artificial intelligence, information 
and communication technologies, broadcasting, 
telecommunications, including broadband and the 
Internet, postal services and mail, and on the use 
and exploitation of waters under federal 
jurisdiction.” 

Subsequently, in February 2024, the second 
proposal for AI regulation was introduced in the 
Mexican Senate, this time in the form of the 
proposed Federal Law Regulating Artificial 
Intelligence [55]. Notably, this initiative 
contemplates extraterritorial application, meaning 
that compliance would be mandatory even for 
providers of Artificial Intelligence Systems (AIS) 
established abroad that offer services in Mexico 
or whose generated data is used in the country. 

This initiative proposes that the Federal 
Telecommunications Institute (IFT) would be the 
authority responsible for regulating and 
authorizing AIS providers. Furthermore, it 
proposes the creation of a National Commission 
on Artificial Intelligence, which would act as an 
advisory body to the IFT and be composed of 
scientific experts in the field. The proposed 
regulation seeks to classify AIS according to the 
risks they may pose, adopting an approach 
similar to that used by the European Union (EU) 
regulation. Three risk levels are established: 
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"Unacceptable Risk," "High Risk," and "Low Risk," 
each with specific characteristics and 
requirements. Finally, prior authorization from the 
IFT is mandatory for commercializing AI in 
Mexico, even for those offered free of charge, and 
fines are imposed on violators of these provisions. 

In May 2024, the "National Artificial 
Intelligence Agenda for Mexico 2024-2030" [56] 
was presented to the Senate. The document 
seeks to establish a set of principles that promote 
the integration of AI as a catalyst for the country's 
inclusion and social, economic, and educational 
development. It also seeks to encourage the 
ethical and equitable use of this tool as a means 
of driving scientific research, technological 
development, innovation, and entrepreneurship. 

This proposal includes recommendations on 
public policies and rights, education and labor 
markets, cybersecurity and risk management, 
gender, inclusion and social responsibility, 
infrastructure and data, as well as innovation, 
research, and industry. It also establishes a 
comprehensive framework that incorporates 
public policies, specific regulations, and 
governance strategies. This framework is 
designed to be collaborative, involving multiple 
actors, disciplines, and sectors of society. 

These elements reflect the current concern of 
some Mexican legislators regarding the dangers 
of the use and adoption of AI without adequate 
legal support and an attempt on their part to 
comprehensively and thoroughly regulate the use 
and commercialization of AI in the country, 
ensuring the existence of a legal framework that 
protects both users and national interests in 
this  area. 

5 Conclusions 

This article explores the impacts of AI 
development on modern societies and how this 
technology itself offers possibilities to address the 
main challenges posed by its use. In this regard, 
the XAI and EAI paradigms were addressed, 
specifically for their benefits in mitigating 
discrimination and biases in the most sensitive 
areas where these technologies have an impact. 
These issues could become even more unfair if 
ignored during the design and use of AI tools. The 

main challenges in regulating the use of AI to 
enhance good practices and exploit its potential 
without great harm were addressed in the context 
of Mexico. This demonstrates that this developing 
country has taken some steps, but that much 
remains to be done in this regard. Advances in AI 
are becoming more known and enjoyed every 
day; however, as its acceptance and adoption in 
different spheres grow, the challenges associated 
with its use also increase. 
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