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Abstract 
 

The habilitation thesis entitled "The Interdisciplinary Approach of Processes and Economic 

Systems based on the Quantitative Analysis Methods and Artificial Intelligence Tools" 

comprises the synthetic, integrated presentation of the didactic and scientific research activities 

carried out during the period 2004-2021. I want to state the fact that all the results, articles, 

specialized books, didactic books and scientific research reports presented within the 

habilitation thesis have been developed after having defended my Ph.D. Thesis (March 17, 

2004). 

 

The personal interest in the modeling and simulation of economic activities, processes and 

systems, in view of increasing their efficiency and implementing them in integrated 

management computer-based information systems, is highlighted by my activity within 

numerous scientific research projects, obtained through national or international competitions, 

in interdisciplinary research teams, together with my colleagues, experts and researchers with 

remarkable professional results.  

 

During this period, I have participated in 14 scientific research projects, out of which 9 have 

been won in national competitions and 5 in international competitions, for one of them being 

also the project responsible. The joint scientific research activity carried out together with 

various partners, either in small or very large consortia, has been for me an extraordinary 

professional experience.  

 

Moreover, I had the opportunity to collaborate with experts from multidisciplinary science 

fields (economists, computer scientists, mathematicians, engineers, biologists etc.). The 

accumulated experience has improved my vision regarding the quantitative analysis methods, 

economic processes and systems, the synergy of my individual efforts being reflected in 

increasing the quality of the professional results obtained within the research teams. 

 

Synthesizing, the building of a bridge between different experts, from the system analyst to the 

designer of the model / computer-based information system, the implementation team, the end-

user, etc., represents an objective necessity for achieving a successful quantitative approach of 

the processes, phenomena and complex economic systems. 

 

The main areas of personal interest consist in: 

➢ the quantitative interdisciplinary approach of economic processes, phenomena and 

systems; 

➢ the development of intelligent solutions for the modeling and simulation of processes 

from the energy field and their implementation within integrated management computer-

based information systems.  
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Therefore, the habilitation thesis is organized around these major directions of interest in the 

professional activity, presenting in Chapter 1 the main achievements obtained in didactic and 

research activity in the educational field. Within this chapter, there are briefly highlighted 

the professional experience, the didactic activity, the taught courses and the post-doctoral 

positions, the university management positions (Director of the Department of Informatics, 

Statistics, Mathematics) within the Romanian-American University. There are also presented 

the memberships in various committees of scientific journals and conferences as well as the 

scientific awards. The second part of this chapter presents aspects regarding specific activities 

of modelling and simulation of study programs within the Romanian-American University, 

by developing a series of disciplines such as: Quantitative Methods for Management, 

Quantitative Methods for Finance and Insurance, Quantitative Methods in International 

Business, in order to develop the students' competences for understanding and the practical use 

of quantitative approach tools for economic processes and systems. The didactic activity is 

complemented by the development and implementation of the alternative method of 

counseling, vocational guidance and learning through the simulated enterprise. The aim of the 

activity is to increase the abilities and transversal competences of the participating students 

(entrepreneurship, innovation, teamwork, etc.) and to provide a perspective as close as possible 

to the reality of the working methods and operational procedures within the organizations. 

Starting from the use of the procedures and of the computer-based information system proposed 

by the Central Network of Exercise Companies / Romanian Coordination of Training-Firms 

(ROCT), I have developed and implemented together with our research team a suite of software 

integrated solutions based on the use of an ERP system (Microsoft Dynamics NAV) and a 

collaborative work platform through Office 365 and SharePoint, in order to simulate the 

internal working environment of the organizations. 

 

In Chapter 2, there are presented in detail the personal research fields regarding the 

quantitative interdisciplinary approach of the economic processes, phenomena and complex 

systems, as well as solutions for developing intelligent systems for the analysis, optimization 

and forecasting of the electricity consumption. 

 

The first section analyzes the general and specific aspects of the quantitative approach process. 

Starting from the current stage of knowledge regarding the quantitative approach in economy, 

there are presented the main methodological steps of the transition process from the real system 

to the corresponding economic-mathematical model. For each stage, there are highlighted the 

working methods and working techniques, as well as aspects related to the accuracy and quality 

of the provided results. Afterwards, it is emphasized the multidisciplinary character of the 

quantitative analysis methods along with the importance of correlating and integrating all the 

results provided by the various disciplines that are involved in ensuring the quality of the results 

of any scientific research study based on the quantitative approach methodology. In this 

context, it is emphasized the need to integrate the quantitative analysis methods into a general 

systemic methodology, as a premise and also as a guarantee of the success of the 

implementation of modeling and simulation in the managerial decision-making activity. At the 

end of the first section, there are presented personal contributions and professional results.  
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The second section analyzes issues related to mathematical modeling of economic processes 

and systems. In this context, there are depicted general aspects related to the model concepts 

and the modeling method, starting from the general principles that underlie the modeling, the 

structure and the typology of the economic-mathematical models and the synthesis of the main 

stages of the economic-mathematical modeling methodology. Afterwards, it is emphasized the 

importance of accuracy and completeness of the data embedded within a model, as from the 

accuracy point of view, there is a close correlation between the model sizes characteristics and 

the methods used for collecting and processing the associated data. In this respect, it is 

presented a systematization of the methods used for collecting and processing the data 

employed in the economic-mathematical modeling, generated by the influence of the input data 

accuracy and completeness. Taking into account the fact that in the context of the development 

of the modeling methodology, the analyst must also highlight the underlying aspects regarding 

the assessment of the efficiency and usefulness of the model implementation, I have presented 

the most frequently used criteria for the evaluation, selection and testing of the economic-

mathematical models. Analyzing the evolution of mathematical modeling as a method of 

scientific research, one can remark the experts' continuous interest in improving the 

investigation, analysis and modeling tools, that should facilitate an as accurate as possible 

approximation of the modeling results when compared to the modeled reality. Afterwards, 

there are presented specific aspects concerning the modeling issues in the present and future 

context, generated by the dynamics of the economic life and by the contemporary information 

boom, as well as a consequence of the extension of studies in the field of artificial intelligence. 

At the end of the second section of chapter 2, there are presented personal contributions and 

professional results.  

 

Within the quantitative approach methodology, besides the mathematical modeling method, 

simulation methods and techniques have a special role. In the third section of chapter 2, there 

are presented the general and specific aspects regarding the simulation of economic processes 

and systems, in a general and integrative vision, the building of a bridge between the simulation 

experimentation technique and the simulation viewed as a scientific research method. The 

interest of experts for deep knowledge and the accurate presentation of the functioning 

mechanisms and evolution of real-world processes, phenomena and systems is also reflected 

in the multitude of modeling and simulation techniques and techniques developed over time. 

In this purpose, it is presented a systematization of the simulation methods and techniques. 

Afterwards, there are described the most commonly used simulation methods: the Monte Carlo 

simulation method, the Flash method, the game type simulation, the Forrester technique 

(industrial dynamics). A particular importance is given to highlighting the advantages and 

disadvantages of the simulation process. At the end of the section, there are presented personal 

contributions and professional results obtained in the didactic and scientific research activities 

by combining the mathematical modeling method with simulation techniques.  

 

The fourth section presents solutions for developing intelligent systems for analyzing, 

optimizing and forecasting the electricity consumption. Starting from the need to develop an 

intelligent system for the analysis, optimization and forecasting of the electricity consumption, 

there are described from both the motivational and methodological points of view, the main 



4 

 

objectives of the researches conducted as a member of the research team of the SMART-

OPTIM research project. In view of obtaining a contextual approach, there are compared the 

classical and modern methods used in the mathematical modeling of the electricity 

consumption, as well as the methods and techniques for recording, measuring and processing 

the data regarding the electricity consumption in smart grids. In this purpose, it is proposed the 

resource management optimization using IoT solutions as they provide the possibility to 

monitor in real-time the electricity consumption, facilitating in the same time the obtaining of 

forecasting analyses and developing optimization solutions based on the collected data. The 

results of the preliminary research carried out within the project were the basis for the 

development of intelligent solutions for analysis, optimization and forecasting of electricity 

consumption, providing rigorous analysis, processing and systematization of theoretical and 

practical resources in the current context of the analyzed process.  

 

The development of hourly consumption forecasting solutions in order to obtain energy 

efficiency for large non-household consumers of electricity, required the development of a 

series of dynamic neural networks based on NAR (non-linear autoregressive) and NARX (non-

linear autoregressive with exogenous inputs) models. Throughout the research, special 

attention was paid to obtaining an optimal mix between the training algorithm that was used in 

the development of the artificial neural networks, the number of neurons in the hidden layer 

and the delay parameter. The following describes the development methodology for a 

prediction method based on a mix of artificial neural networks required in the forecast of 

residential electricity consumption based on data recorded by sensors. By testing different 

neural network architectures and various forecasting scenarios, there has been identified the 

NARX-FITNET Neural Networks ensemble that has provided the best forecasting results. The 

developed method offers very good prediction results, being a useful tool for the contractor, 

offering the possibility of being embedded in the development of a wide range of applications 

that target the forecasting of residential electricity consumption based on sensors-recorded 

data, useful for both consumers and operators.  

 

Chapter 3 presents the perspectives for developing the teaching and research activities. In 

the first section, there are presented the perspectives and directions for continuing the didactic 

activity, regarding the publishing of specialized books and didactic materials in the field of 

Cybernetics, Statistics and Economic Informatics in order to disseminate the theoretical and 

practical experience accumulated up to the present. Afterwards, there are described aspects 

regarding the development of the teaching-learning methods, counseling and professional 

guidance, university management, the relationship with the business environment and activities 

with students, from the perspective of the obtained results and of the possibilities to optimize 

them in the current context.  

 

The second section presents the personal development plans regarding the personal proposed 

research directions in what concerns the intelligent modeling and simulation solutions, as these 

are very actual and offer many perspectives for further development, as well as identifying new 

research directions based on the dynamics of the technology evolution in the field of economic 

informatics. Afterwards, there are presented aspects regarding the transfer of knowledge and 
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best practices in the field of scientific research, the dissemination of research results through 

articles in specialized journals and conferences. There are also highlighted elements regarding 

the visibility of the research results through citations in specialized articles published in 

scientific journals and conferences, presentations given within the meetings with the partners, 

workshops and conferences, attending the events held by scientific professional organizations, 

the reviewing and evaluation activities.  

 

In the third section, there are emphasized aspects regarding the correlation of the didactic-

educational activity with the scientific research one. The correlated approach of the two major 

professional development directions provides the appropriate framework for a balanced 

academic development as well as the predictability and rhythmicity of the ongoing actions, 

which increase the trust of the academic and research partners. At the end of the chapter, there 

are presented elements regarding the development framework, the methods used in the 

development and evolution of the university career. 


