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Abstract

Artificial Intelligence (Al) is reshaping modern legal, economic, and social systems through its
capacity for autonomous decision-making. While these technological advancements offer
significant benefits, they also raise complex legal challenges, particularly in terms of liability,
accountability, and legal certainty.

This research aims to examine the adequacy of existing legal frameworks in addressing the
accountability gap created by Al systems, especially those operating as “black boxes.” It
investigates whether current legal doctrines can adapt to Al autonomy or whether new legal
structures are required.

Using a multidisciplinary approach that combines doctrinal, comparative, and analytical legal
methods, this study seeks to propose a coherent legal framework capable of ensuring
accountability without hindering innovation. The research also explores the possibility of
redistributing liability among stakeholders and evaluates regulatory initiatives such as the EU
Artificial Intelligence Act.

Ultimately, this study contributes to the development of a balanced legal approach that reconciles
technological advancement with fundamental legal principles such as responsibility,
transparency, and legal certainty.
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Cover Letter

Dear Members of the Admissions Committee,

I am writing to express my strong interest in pursuing a PhD in the field of Artificial Intelligence
and Law at your esteemed institution. My academic background, combined with my
multidisciplinary training, has prepared me to undertake advanced research at the intersection of

law, technology, and governance.

I hold a Bachelor’s and a Master’s degree in Law from the University of Sétif, Algeria, where |
ranked first in my class. My Master’s thesis, entitled “The Legal Regime of AI Contracts,” received
the highest distinction (Excellent), further strengthening my interest in the legal implications of

emerging technologies.

In addition to my legal education, I have developed complementary expertise in Mathematics,
Marketing & Management (MBA), and Information and Communication Technologies, which

enables me to approach Artificial Intelligence from both legal and technical perspectives.

My proposed research focuses on the legal framework governing Artificial Intelligence,
particularly the challenge of accountability in autonomous systems. I aim to contribute to the
ongoing academic and regulatory debates by proposing innovative legal solutions to address the

accountability gap.

I am highly motivated to contribute to your research community and to develop academically in an

international and intellectually stimulating environment.
Thank you for considering my application.

Yours sincerely,

Ahlem Benmalek




1. Introduction

The rapid evolution of Artificial Intelligence (Al) has transformed numerous sectors, particularly
law, commerce, and governance. Al systems are now capable of performing complex tasks,
including autonomous decision-making, which challenges traditional legal frameworks built on
human accountability.

This research aims to examine how legal systems can adapt to the increasing autonomy of Al
without compromising fundamental legal principles such as legal certainty, liability, and justice.
The study focuses on bridging the accountability gap created by algorithmic opacity and self-
learning systems.

2. Problem Statement

The central issue addressed in this research is:

To what extent can the legal system adapt to the autonomous nature of Artificial
Intelligence without undermining legal certainty, and what legal mechanisms can effectively
bridge the accountability gap arising from algorithmic opacity?

This issue raises several sub-questions:

e Can Attificial Intelligence be granted legal personality?
e How can liability be established in the presence of “Black Box™ systems?
e Are existing legal frameworks sufficient to regulate AI?

3. Research Hypotheses
Main Hypothesis:

o The legal system can evolve by reinterpreting traditional liability rules without
necessarily granting full legal personality to Artificial Intelligence.

Sub-Hypotheses:

1. Artificial Intelligence does not require legal personality, as it can be regulated within
existing liability frameworks (developers, users, manufacturers).




The lack of transparency (the “Black Box” problem) is the primary obstacle to
establishing legal responsibility in Al systems.

The implementation of specific Al regulatory frameworks (such as European
regulations) can reduce the accountability gap.

Redistributing liability among stakeholders (developers, companies, users) is the most
practical legal solution.

Current legal systems are insufficient, and legislative reforms are necessary to address
emerging technological challenges.

4. Research Objectives

Analyze the legal status of Artificial Intelligence

Study liability mechanisms in Al systems

Examine algorithmic opacity and its legal implications
Propose legal solutions to bridge the accountability gap
Contribute to the development of Al legal regulation

S.Enhanced Research Questions

Main Research Question:

How can the legal system effectively regulate Artificial Intelligence while ensuring
accountability and legal certainty in the context of autonomous decision-making systems?

Sub-Questions:

l.

To what extent does the traditional concept of legal liability apply to Artificial
Intelligence systems?

Should Atrtificial Intelligence be granted legal personality, or should liability remain
entirely human-centered?

How does algorithmic opacity (the “Black Box” problem) affect the attribution of legal
responsibility?

What role can existing regulatory frameworks, such as the EU Artificial Intelligence
Act, play in addressing the accountability gap?

How can liability be effectively distributed among developers, manufacturers, and users
of Al systems?
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6. What legal reforms are necessary to adapt current legal systems to the rise of autonomous
technologies?
7. How can legal certainty be preserved in a system governed by self-learning algorithms?

6. Detailed Research Methodology

This research will adopt a multi-method qualitative legal approach combining doctrinal,
comparative, and analytical methods to ensure a comprehensive understanding of the legal
challenges posed by Artificial Intelligence.

1. Doctrinal Legal Research

The study will primarily rely on doctrinal analysis of legal texts, including statutes, regulations,
case law, and academic writings. This will help in understanding how existing legal frameworks
address issues related to Al

2. Comparative Legal Analysis
A comparative approach will be used to examine different legal systems, particularly:

e European Union legal framework
e International guidelines and principles
e Selected national legal systems

This will allow the identification of best practices and regulatory gaps.

3. Analytical Method
The research will critically analyze legal doctrines and concepts such as:
o Legal personality

e Liability and fault
e Causation in Al systems

4. Case Study Approach
The study will include selected case studies involving:
e Autonomous decision-making systems

e Algorithmic liability cases
e Al-based commercial contracts
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5. Interdisciplinary Approach
Given the technical nature of Al, the research will incorporate insights from:

e Computer science (Al systems and algorithms)
e Data science (machine learning models)
o Ethics and governance frameworks

6. Research Tools and Data Sources

e Academic databases (Google Scholar, JSTOR, HeinOnline)
e Legal databases (LexisNexis, Westlaw)

e Reports from international organizations

e Policy papers and regulatory documents

7. State of the Art (Literature Review /
Current Research)

The legal implications of Artificial Intelligence have attracted significant attention in recent
years, particularly in relation to liability, accountability, and the question of legal personality.
Existing literature demonstrates that while Al technologies are advancing rapidly, legal
frameworks remain relatively fragmented and underdeveloped.

One of the central debates in the literature concerns the legal status of Al systems. Some scholars
argue in favor of granting Al a form of legal personality to ensure clear allocation of
responsibility, while others reject this approach, emphasizing that responsibility should remain
with human actors such as developers, manufacturers, and users.

Another major area of research focuses on the problem of algorithmic opacity, commonly
referred to as the “Black Box™ issue. Scholars such as Frank Pasquale, in The Black Box Society,
highlight how the lack of transparency in algorithmic decision-making creates serious challenges
for accountability and legal control. This opacity makes it difficult to determine causation and
fault in cases involving Al systems.

From a regulatory perspective, recent developments such as the EU Artificial Intelligence Act
represent a significant step toward establishing a comprehensive legal framework for Al. This
legislation adopts a risk-based approach, aiming to regulate high-risk Al systems while
promoting innovation.




Additionally, international organizations such as the European Commission, UNESCO, and the
World Economic Forum have emphasized the importance of ethical guidelines, transparency,
and accountability in Al governance.

Despite these developments, existing studies reveal a clear research gap: the absence of a unified
legal approach capable of effectively addressing the accountability gap in autonomous Al
systems. Most current frameworks focus either on ethical principles or regulatory measures,
without fully resolving the issue of legal responsibility in self-learning systems.

Therefore, this research aims to contribute to the ongoing academic debate by proposing a

coherent legal framework that bridges the gap between technological innovation and legal
accountability.

8. Research Plan (Structure)

Part I: The Legal Status of Artificial Intelligence
Chapter 1: Al as a Legal and Technical Concept

e Definition and characteristics of Al
e Legal classification of Al systems

Chapter 2: Legal Personality and Al

e Concept of legal personality
e Arguments for and against Al legal personality

Part II: Liability and Accountability in AI Systems
Chapter 1: Traditional Liability Mechanisms

e Civil and contractual liability
e Product liability in Al systems

Chapter 2: The Challenge of Algorithmic Opacity

e The “Black Box” problem
o Difficulty in proving fault and causation




Chapter 3: Bridging the Accountability Gap

e Legal reforms and regulatory proposals
e Redistribution of liability
e Future legal frameworks for Al

7. Timeline (3—4 Years)

Year1:

o Literature review

e Refinement of research topic

e Methodology development

e Writing theoretical framework

Year 2:

e Writing Part |
e Comparative legal analysis
e Initial academic publications

Year 3:

e Writing Part 1
e Analysis of liability and Al regulation
e Participation in conferences

Year 4 (if required):
o Final corrections

e Thesis writing completion
e Defense preparation
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