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Abstract

This study addresses the inefficiencies of audit processes in Congolese state-
owned enterprises by proposing an intelligent system of recommendations.
Leveraging artificial intelligence (AI), natural language processing (NLP), Uni-
fied Process (UP), and blockchain technology, this system automates data anal-
ysis, ensures transparency, and strengthens the implementation of audit rec-
ommendations. The use of advanced tools, including UML for system model-
ing and GPT for linguistic analysis, enhances the robustness of the system. The
results show significant improvements in speed, accuracy and resource man-
agement in public audit processes, providing a roadmap for modern govern-
ance in the Democratic Republic of Congo (DRC).
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1. Introduction

Congolese state-owned enterprises play a decisive role in the country’s economic
and social development. They are responsible for providing essential services such
as energy, clean water, and transportation, contributing to the well-being of citi-
zens and national growth.

Indeed, the advent of the digital revolution has profoundly changed many sec-
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tors of activity, and auditing is no exception [1]. However, these companies face
many challenges, particularly in managing their audit processes. Today’s society
is constantly evolving. Today, one of the main trends impacting the world is dig-
italization [2]. Although audits are a crucial tool for assessing the management
and use of public resources, the methods currently in place in these companies
often rely on manual and human processes.

The latter, although necessary, has several limitations that hinder the reliability
of the results. Among these weaknesses, the subjectivity of the listeners is a major
problem. It can be influenced by external factors such as political pressure, cor-
ruption or conflicts of interest. In addition, the slowness of audit processes, cou-
pled with sometimes inappropriate data management, prevents effective follow-
up of recommendations, thus limiting their impact on the improvement of the
management of public companies.

Faced with these challenges, this research proposes to explore the introduction
of modern technological solutions, in particular artificial intelligence (AI), as a
response to improve the quality and efficiency of audits in Congolese public en-

terprises.

1.1. Problem

Audits play a fundamental role in identifying dysfunctions within public enter-
prises and in guiding them towards the necessary improvements. In an increas-
ingly digital world, audit practices are evolving to incorporate artificial intelli-
gence (AI) technologies, improving audit efficiency and accuracy while managing
new associated risks [3].

In the Democratic Republic of Congo, where state-owned enterprises are major
players in strategic sectors such as energy, water or transport, audits should be
powerful levers to ensure transparent and efficient management of public re-
sources. However, in the current context, there are several challenges that limit
their real impact.

On the one hand, there are many cases where audits do not even make recom-
mendations, or those that are issued do not always adequately address the weak-
nesses identified, especially due to the human limitations of the auditors. The sub-
jectivity of auditors, influenced by personal biases, conflicts of interest or even
corruption, can lead to recommendations that are not sufficiently adapted to real
problems. On the other hand, even when relevant recommendations are made,
they are often ignored or poorly followed, due to slow processes, inefficient data
management, or a lack of rigorous monitoring mechanisms.

To respond to these issues, this work examines:

Ways to improve the quality and relevance of audit recommendations in Con-
golese state-owned enterprises.

The role that the auditor can play in a system enriched by artificial intelligence.

Strategies to ensure that Al-generated recommendations accurately meet the

needs of businesses.
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1.2. Assumptions

To answer the problem, this research formulates the following hypotheses:

The implementation of an intelligent system, integrating natural language pro-
cessing (NLP) tools, will improve the quality, relevance and implementation of
audit recommendations in Congolese public companies. This assumption is based
on the idea that the use of artificial intelligence (AI) and NLP will automate the
analysis of audit reports, internal documents, and textual data, making recom-
mendations more accurate and responsive to the issues identified. With its in-
depth analysis of the data, the system could overcome human bias, speed up the
audit process, and offer more reliable recommendations, making it easier to im-
plement them effectively. Al algorithms can quickly analyze large volumes of fi-
nancial data, identify patterns, and detect anomalies or potential fraud [4].

The intelligent system will not completely replace the auditor in his or her du-
ties, but rather serve as a complementary tool to improve its efficiency and help it
make more relevant recommendations. This hypothesis explores the idea that ar-
tificial intelligence, while effective at processing and analyzing large volumes of
textual data, will not be able to completely replace the human function in audits.
The auditor, with his or her contextual expertise, will continue to be indispensable
in interpreting the results provided by the system, validating the recommenda-
tions and applying them in an appropriate strategic framework. AI will therefore
act as a decision-making tool, providing valuable information.

To ensure that audit recommendations provided by artificial intelligence (AI)
are not compromised by a corrupt auditor, we propose that blockchain technology
could be used to record all recommendations generated by the Al system, creating
a non-modifiable and transparent ledger that prevents any manipulation of rec-
ommendations after they have been generated. Here, NLP allows AI systems to
understand and process human language. Auditors can use NLP to extract rele-
vant information from contracts, financial statements, and other textual docu-

ments, making data analysis more efficient [4].

2. Materials and Methods

The design of an intelligent system for audit recommendations in Congolese state-
owned enterprises is based on a strategic combination of material and intangible
resources and innovative methodologies. This section presents the tangible and
intangible elements that make up the project and their respective roles in achiev-
ing the objectives.

2.1. Materials

The hardware infrastructure is the foundation on which the performance and re-

liability of the system is built. Here is the main equipment used.

2.1.1. Physical Hardware
Physical hardware is the basis for developing and testing our solution. They in-

clude:
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1) Local workstations
These high-performance computers allow you to develop, simulate, and test the
system’s functionalities locally. The recommended configurations are:
o Processor: Intel Core i5 or i7 (or equivalent).
o Random Access Memory (RAM): 8 to 16 GB to handle Al-related loads.
o Graphics card: NVIDIA RTX 3060 or better to accelerate workouts and heavy
calculations.
2) Internet connection
A stable connection, via a high-performance modem or router, is required to
interact with online services such as the GPT-4 API and Firebase, and to ensure

smooth data synchronization.

2.1.2. Hardware, Software and Templates

Immaterial tools include the models, libraries, languages, and development envi-

ronments used in the design of the system.

The GPT-4 model, is the fourth-generation language model of the GPT series,
developed by OpenAl, which promises significant advances in the field of natural
language processing (NLP) [5]. This model is the main driver of the audit recom-
mendation system. This choice is based on its advanced capabilities in natural
language processing (NLP), but also on the specific modifications made to meet
the particularities of audits in Congolese public companies.

In the framework of this study, the GPT-4 model was not used in its standard
version, but was adapted to correspond to the needs and realities of the Congolese
context:
¢ Localized training: The model was refined using Congolese audit reports, in-

corporating technical terms, local standards, and cases specific to state-owned

enterprises. This approach has made it possible to develop a tool capable of un-
derstanding and interpreting the particularities of local data.

o Prioritization of recommendations: Algorithms have been adjusted to rank
recommendations according to their relevance and potential impact, allowing
auditors to focus on the most critical actions.

Thanks to the adjustments made, the model can provide recommendations tai-
lored not only to public companies, but also to specific sectors.

The integration of the GPT-4 model plays a decisive role in achieving the ob-
jectives of our research, through:

e Analysis of audit reports: GPT-4 will make it possible to read and analyze the
textual data present in the reports. Thanks to his extensive training, he will be
able to identify key points, identify non-conformities and detect any inconsist-
encies.

¢ Intelligent recommendation generation: The model will automatically produce
audit recommendations based on the analysis performed. These recommenda-
tions will be contextualized, relevant and adapted to each situation.

¢ Automation of decision-making processes: By replacing manual and repeti-

tive tasks, GPT-4 will speed up audit processes, reduce human error, and in-
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crease team productivity.
¢ Scientific reliability: As this model is produced by a renowned company like

OpenAl, GPT-4 benefits from extensive scientific validation. It is recognized

for its high performance in tasks requiring semantic analysis and advanced text

understanding.

The objective of this research, from a technical point of view, was to refer to the
chatGPT model, then create our own personalized model for audit recommenda-
tions in Congolese public companies. For those who are not familiar with chatGPT,
let’s remember that: ChatGPT is a pre-trained AI model designed to engage in nat-
ural language conversations, using sophisticated natural language processing
(NLP), supervised learning, and reinforcement learning techniques to understand
and generate text comparable to human-generated text [6].

To design a smart system that can address the complex challenges of audits in
Congolese state-owned enterprises, we have carefully selected a set of technologies
and tools. These choices were not insignificant: each tool was integrated taking
into account its ability to improve the efficiency, reliability and adaptability of our
solution, because the creation of quality applications is associated with a signifi-
cant development effort, an effort that must be continued for maintenance as long
as the application is in production [7].

We chose Flutter and its native Dart language to develop the system. This
choice was made by their effectiveness in creating modern, cross-platform user
interfaces. Flutter allowed us to design a homogeneous application that works on
mobile as well as on web and desktop. Dart, on the other hand, proved to be par-
ticularly suitable thanks to its simplicity and speed of execution. This combination
provided a solid foundation to ensure a smooth and professional user experience
while meeting the specific needs of auditors.

To meet our data analysis and user interface needs, we have integrated several
essential libraries. Among these, the OpenAl library played a key role. It enabled
seamless communication with the GPT-4 API, turning audit reports into intelligent,
actionable recommendations. The libraries of Flutter and Dart have been leveraged
to customize the user interface and ensure optimal ergonomics. Thanks to these
tools, we were able to offer a high-performance application, adapted to the expecta-
tions of users, and scalable according to future needs.

Data management in an intelligent system cannot be left to chance. For this, we
chose Firebase as our data management platform. Firebase isn’t just a storage tool:
it’s a central player in information security and traceability. Firebase is a platform
for developing applications for the web or for mobile. It provides tools as a service
for building mobile apps [8]. Each audit recommendation is securely backed up
with a detailed history of changes. This not only ensures full transparency, but
also protects against unauthorized access or alteration. Firebase has also made it
easy to sync data in real-time, a critical feature for collaborative audits.

2.1.3. Customization of the GPT-4 Model for the Congolese Context
The customization of the GPT-4 model was carried out through a contextual fine-
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tuning approach combined with prompt engineering. First, a local corpus was cre-
ated using actual audit reports from several Congolese state-owned enterprises.
These documents were anonymized and classified by type of recommendation, rel-
evant domains (finance, human resources, governance, etc.), and levels of criticality.
Since the GPT-4 model was not trained from scratch, we used an intelligent
prompting system that dynamically structures queries sent to the Al by incorpo-
rating local elements: Congolese technical terminology, references to OHADA
standards, the Public Procurement Code, and internal regulations specific to cer-
tain state-owned enterprises.
The algorithms were also adjusted to prioritize recommendations based on:
e their potential impact on company performance,
e their short-term feasibility,
o their urgency level in relation to compliance.
This customization enables the generation of non-generic, relevant, and di-

rectly actionable recommendations for auditors within the Congolese context.

2.2. Methods

The importance of a method is all the greater in our project, where the precision,
objectivity and traceability of recommendations are paramount, hence in this sec-
tion we will detail the methodological approach adopted for the development of
our intelligent system of audit recommendations.

The development process defines a sequence of steps, in ordered parts that con-
tribute to the development of software or the evolution of an existing system. The
purpose of a development process is to produce quality software that meets the
needs of its users over time and at predictable costs [9].

To develop and implement an intelligent system of audit recommendations in
Congolese state-owned enterprises, we have adopted a rigorous methodology
based on a combination of iterative principles and advanced technologies. The
approach adopted is based on the customization of artificial intelligence tools, the
structuring of software development and the integration of relevant data using the
UP method and the UML modeling language.

To structure this phase, we organized the modeling into three main parts: busi-
ness system analysis, system requirements modeling, and system architecture.
These steps allow for a thorough understanding of the field, a clear definition of

functional objectives, and a robust engineering design.

2.2.1. Business System Analysis
This initial phase consisted of an in-depth study of the existing processes in the
audits of Congolese public companies. The objective was to understand:

1) Current workflows: Identification of critical audit milestones, stakeholders
involved, and existing gaps (e.g., lack of follow-up on recommendations).

2) User needs: Collection of the expectations of auditors, managers and deci-
sion-makers regarding the functionalities of the system.

3) Contextual constraints: Integration of the specificities of public companies,
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such as local standards and business practices.
This analysis served as a basis for identifying opportunities for automation and

areas where artificial intelligence, particularly GPT-4, could add value.

2.2.2. Design of the New System
This phase allowed us to engineer the requirements of the current system and fa-
cilitate us in designing the new system. System engineering is a general methodo-
logical approach that encompasses all the activities appropriate to design, evolve
and verify a system that provides an economical and efficient solution to a cus-
tomer’s needs while satisfying all stakeholders [10]. After the business analysis, we
used UML to model the system requirements. This step translated the needs of
users into actionable technical specifications. Here are the key elements of this
design with the UP and UML method in our audit recommendation system.

A) Table of actors

An actor represents a role played by an external entity (human user, hardware
device, or other system) that interacts directly with the system under study [11].

Here is a table describing the actors of your audit recommendation management

project:

Table 1. Table of actors presents the different categories of users or systems involved in the audit recommendation management

process.
No. Actor Description
1  Audit Manager The auditor is responsible for analyzing the audited entity’s data and practices.
2 Audited The entity or department subject to the audit.
3 Managing director ~ The Director General oversees the audit process at the strategic level.
4 Al Virtual Assistant The Al Virtual Assistant is an intelligent system that guides auditors through the audit process.
5  Administrator The person responsible for managing user accounts.

B) New system context diagram

The context diagram allows us to describe the interactions between the system
we are designing and its environment. This diagram shows the system and the
entities in the environment with which it relates [12].

The image below shows the context diagram of our new intelligent audit rec-
ommendation system.

As shown in Figure 1, the context diagram of our new intelligent audit recom-
mendation system illustrates the flow of information between the users (actors)
and the central system. It helps visualize the system boundaries as well as the input
and output points for data.

C) Use case identifications

A use case represents a service offered by the system to one or more actors in
its environment. It is defined by a function in an ellipse related to the actor con-
cerned [13].
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As part of our intelligent system for audit recommendations (Table 1), a use
case corresponds to a structured set of sequences of actions carried out by the
system in order to produce an observable and relevant result for a given actor.
These use cases help identify the key features that the system needs to accomplish
to meet the needs of the actors involved.

As shown in Table 2, the following use cases have been identified in our intel-

ligent audit recommendation system.

«actor»

Al Virtual Assistant

Audit Manager

Figure 1. New system context diagram.

Table 2. Use case identifications.

Intelligent Audit Recommendation System

Audited

Managing director

Administrator

No. Use case
1 Authenticate

2 Announce the audit
3 Submit data

4 Analyze the data
5 Make recommendations

6  Generate the audit report

7  Manage users

Description

Allows users (auditor manager, audited, general manager) to log in to the system with
secure credentials.

This use case allows the author to announce the audit to the auditees.
This use case allows auditees to provide all the necessary information to auditors.
This use case allows Al to do the auditing.

This use case allows Al to automatically generate recommendations based on the data
analysis performed.

This use case allows the Al to generate the audit report.

This User Case allows the administrator to manage system users.
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D) Use case diagram

A use case diagram lists the usage functions that the system offers to each of its
user actors in order to meet their needs. It must not specify how it provides these
services. [13]

The use case diagram helps describe the customer’s needs in the system and the
system’s requirements for the customer. The use case diagram, shown in Figure 2,

summarizes the services that the system offers to its various actors.

uc Use Case Diagram
Intelligent Audit Recommendation System

«include»_ _ Submit data

Announce the audit < - \
7
| P N
. «include» VZ A
| P «include»
. | 7/
«include» | Ve
\‘|/ L/ 7 Analyze the data Audited
Authenticate
/ Make
Y\ recommendations
\
< --__ \
T ~—__ \ \
Audit Manager ~ = — «nclude»
¢ T

\ ~ / Generatetheaudit |

report

Al Virtual Assistant
Manage users N
N
AN
N\
Managing director
Administrator

Figure 2. Use case diagram.

E) Class diagram

The class diagram is used to model the static structure of the system. It shows
the different classes, their attributes, their methods, as well as the relationships
between them. This diagram helps you understand the dependencies and interac-

tions within the intelligent audit recommendation system.
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As shown in Figure 3, the class diagram of our system illustrates the main classes

and how they relate to each other to support the audit reccommendation process.

class Class diagram

Submit data

1%

Audit Audited
date: str contact: str
IdAudit: str email: s.lr }
Idaudited: str e“"e.Pﬂse- str
D Idauditor: str funcm?n» str
° location: str IdAudité: str
Motif: str lastname: str
title: str name: str
0. type audit: str service: str
sex: str
Audit Manager +  AnnounceAudit() =
+  ConductAudit() 1 SubmitData()
contact: str + PreparsAuditl)
educationlevel: str -Concern
email: str
Idauditor: str -
last name: str 1. .
name: str ppor
sex: str Concem . date:str
type: str 1. - ldaudit: str
IdRecommandation: str
* Tog Result - IdRepport: str
- IdResult: str
cause: str
IdAudite: str + SaveData()
IdResultat: str
observation: str
h™!

risks: str & Save
Analyze
g
«actor»
Al Virtual Assistant

+

analyzeResult()

Ny

ue
Concern i, Generate
1. %
Recommandations

.
date: str

description: str
IdRecommandations: str
IdResult: str

+ GenerateRecommandation()

Figure 3. Class diagram.

F) Deployment diagram

The UML deployment diagram is used to represent the physical architecture of
the system, i.e. how software components are distributed across the different
nodes of the system, and how these nodes interact with each other. This diagram
describes the hardware aspects of the system, such as servers, databases, networks,
and the devices used to run the software components. Deployment diagrams are
used to represent nodes and their connections [14].

As part of your intelligent audit recommendation system, the deployment dia-
gram can show how different software and hardware elements are interconnected
to enable the management of audits, results, recommendations, and reports.

As shown in Figure 4, this deployment diagram highlights the physical config-
uration of our system and how the different elements communicate to ensure re-
liable and secure operations.

G) Transitions state diagram

The transitions state diagram illustrates the different states of an object or pro-
cess in the system and the possible transitions between these states depending on

the events. It is used to model the dynamic behavior of an entity.
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As part of our intelligent audit recommendation system, this diagram describes
the lifecycle of an audit process, highlighting changes in the system’s state based
on actions taken by stakeholders or internal events.

As shown in Figure 5, the transitions state diagram outlines the flow of states

and transitions that occur throughout an audit's lifecycle.

deployment Deployment diagram

Application server
Database server

User interface https NosQL database

Flutter/Dart D Firebase D

Alserver
User Al model

GPT-4 B

Figure 4. Deployment diagram.

537
Waiting for data

[NO]

IF Data submitted

\

Data analysis

!

Generated results

b

Audit recommendations

A

Generated report

V

Saved report

v

Final

Figure 5. Transitions state diagram.
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2.2.3. System Architecture

Our intelligent audit recommendation system is based on a client-server architec-
ture since it will have AT ask questions and the user answer them. And in terms of
levels, our architecture is in three layers, a structure widely recognized for its flex-
ibility and modularity. The three main layers are:

a) Frontend layer

The presentation layer is the system’s graphical interface. It is responsible for
the communication between the user and the underlying functionalities. Designed
to be intuitive and accessible, it allows users to easily navigate, access key infor-
mation, and interact with system features.

As part of our system, this layer is responsible for communication between the
user and the Sculpin via the graphical interface where the texts are entered.

b) Logical layer (Backend)

Generally speaking, the logical layer is the heart of the system. It executes busi-
ness processes and applies defined rules to deliver relevant results. This layer also
handles the interactions between the presentation and the database.

In our system, the logic layer includes:

o Artificial intelligence (AI) algorithms : These algorithms analyze audit data,
detect anomalies, and suggest appropriate recommendations.

¢ A business rules engine: This engine verifies that the recommendations gen-
erated comply with internal policies and regulatory standards.

¢ Robust APIs: These allow the system to be integrated with other tools, such as

ERP or financial management software.

For example, in our system, the logical layer analyzes the data through natural
language processing (NLP) models, to identify, for example, an inconsistency in
reported expenses and recommend a thorough check for that budget line.

c) Data layer (Database)

The data layer is responsible for storing and managing the information neces-
sary for the proper functioning of the system. It also ensures the security and in-
tegrity of sensitive data.

In our system, this layer:

o Stores audit reports and recommendations: Each recommendation is associated
with a status (pending, in progress, completed).

e Manages activity history: Here, the layer takes care of backing up the recommen-
dation histories in the system.

As illustrated in Figure 6, the architecture diagram of our intelligent audit rec-
ommendation system shows how the frontend, logic, and data layers are struc-

tured and interact.

3. Results and Discussions

The implementation of the solution designed to optimize the management of au-
dit recommendations in Congolese state-owned enterprises is based on a fully

web-based application, accessible via a browser, and deployed on a secure and
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Administrator

Audited

Audit Manager

USER INTERFACE

high-performance infrastructure. This solution incorporates several interfaces
and features, carefully developed to simplify the audit process while enhancing
the management of recommendations. The application follows an intuitive logic,
where each interface is tailored to meet the specific needs of users, whether they

are auditors, managers, or public enterprise administrators.

CONTROLLER MODEL
GPT-4 Model
()
...
Users

Sentence detection

v

Tokenization

k2

Web Interface

Sortie

| O Authentication Syntactic analysis

o] I

Semantic analysis
N
Text

v
OPENAI API [

input

Response generation

FIREBASE

w

Output

Report | =

Figure 6. Architecture of our system.

The results of implementing this solution have yielded significant advance-
ments in both efficiency and the relevance of the generated recommendations.
First, the automation of key tasks, such as the analysis of audit reports, has con-
siderably reduced processing times. What previously required several hours of
manual work is now completed in under 30 minutes, thanks to the integration of
GPT-4. This improvement has not only optimized process efficiency but has also
freed up valuable time for auditors to focus more on strategic analysis and in-
formed decision-making.

From a quantitative perspective, the recommendations generated by the system
have proven to be highly relevant and actionable. By relying on local data and
specific adjustments, the model was able to produce results that were closely
aligned with the needs of Congolese public enterprises. An evaluation of the rec-
ommendations revealed that nearly 95% of them were directly actionable by stake-
holders, thus enhancing the credibility and usefulness of the system. Furthermore,
the detailed recording of each recommendation with metadata has improved
traceability, increasing transparency and reinforcing confidence in the audit re-
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sults and their application.

However, the implementation of this solution has not been without challenges.
One of the main obstacles encountered was the need to adapt GPT-4 to local con-
texts, which required an extensive training phase using data specific to Congolese
state-owned enterprises. This process involved meticulous data collection, label-
ing, and integration work to ensure that the recommendations generated were not
only relevant but also aligned with local standards and business practices. Addi-
tionally, while user adoption has been largely positive, training and awareness ef-
forts were necessary to ensure the effective use of the interface and the features
provided.

One of the system’s key strengths lies in its ability to offer complete transpar-
ency throughout the process. Every step, from initial analysis to the implementa-
tion of recommendations, is recorded and easily traceable through the integration
of Firebase. This approach has not only reduced errors but also established a clear
and accessible tracking system for auditors and managers, thereby enhancing the

reliability and clarity of the results produced.

3.1. Evaluation of the Relevance of the Recommendations

To validate the effectiveness of the system, an evaluation phase was conducted

with a panel of 8 internal audit experts from 4 state-owned enterprises in the city

of Lubumbashi. These experts were presented with 120 recommendations auto-

matically generated by the system based on real cases.

The evaluation criteria were:

¢ The clarity and comprehensibility of the recommendation (rated on a scale of
1to 5),

¢ Its relevance to the identified issue,

e Its operational feasibility,

e And its actual adoption in the final audit reports.
The results revealed that:

v 114 recommendations (95%) were deemed directly actionable (average scores
> 4/5),

v' 6 recommendations were manually adjusted,

v The average time required to analyze a report was reduced to 28 minutes, com-
pared to the previous average of 3 hours.

These results demonstrate a significant gain in productivity and an improvement

in the targeting of proposed corrective measures.

4. Conclusions

The implementation of a smart system for the management of audit recommen-
dations in Congolese state-owned enterprises marks a significant step towards
more transparent, efficient and results-oriented governance. By leveraging cut-
ting-edge technologies such as GPT-4 and Firebase, this solution has transformed

historically manual and time-consuming processes into an automated, fast, and
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accurate system.

The results demonstrate the positive impact of automation and artificial intel-
ligence on audit practices. Not only was the time to analyze the reports signifi-
cantly reduced, but the recommendations produced also proved to be more rele-
vant and actionable. In addition, the integration of traceability mechanisms has
increased transparency and stakeholder trust, helping to improve user buy-in and
the overall efficiency of the system.

However, this technological advancement comes with challenges. Adapting the
GPT-4 model to the local context required a significant effort to train the system
on specific data, while user adoption highlighted the need for tailored training to
maximize the use of the proposed features. These aspects underline the im-
portance of maintaining an evolutionary approach and supporting users in the
transition to these new digital tools.

In conclusion, this project provides a solid basis for modernizing audit pro-
cesses in public companies. It also paves the way for future innovations, such as
the integration of predictive capabilities or the expansion of the system to other
lines of business. The future of this solution lies in its ability to evolve and adapt
to the growing needs of organizations, while continuing to promote more efficient

and transparent management of public resources.

4.1. Limitations of the GPT-4 Model and Bias Management

Although the integration of GPT-4 is powerful, it does have certain limitations.

This model can inherit biases present in its training data. To minimize this risk,

we implemented the following measures:

v Used only expert-validated data,

v Integrated a human validation layer involving senior auditors,

v Established a double-review process (machine + human) before final validation.
Tests were also conducted to detect systemic biases (for example, favoring cer-

tain types of actions or overlooking recurring but sensitive issues). In cases where

such biases were identified, prompt adjustments were made to restore balance.
Furthermore, to maintain impartiality in an environment prone to corruption,

all generated recommendations are recorded via a blockchain infrastructure, pre-

venting any post-generation modifications.

4.2. Limitations in Handling Legal and Financial Complexity

GPT-4 also shows limitations in interpreting certain documents with high legal or
accounting density. For instance, reading specific clauses derived from OHADA
law or ministerial decrees requires an advanced level of legal contextualization,
which the model does not fully master.

To address this, we integrated an additional “rule engine” module that acts as a
filter for the recommendations generated by GPT, comparing them against current
regulatory standards. In the future, we plan to collaborate with legal experts to an-

notate a specialized dataset that will allow for more precise model adjustments.
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4.3. Future Improvement Pathways

The contributions of the designed intelligent system are significant, but further
efforts are necessary to enhance its robustness when dealing with complex finan-
cial or legal analysis cases. One of the envisioned perspectives is the creation of a
Congolese annotated legal-financial corpus to enrich the model’s understanding
capabilities. In addition, a partnership with institutions specialized in auditor
training could facilitate the large-scale adoption of the system.

The continuous evolution of the model, accompanied by ethical validation
mechanisms and bias control, will ultimately provide a reliable, transparent tool
that is fully adapted to the institutional environment of the Democratic Republic

of Congo.
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