REZUMAT

in ultimii ani, ecosistemul inteligentei artificiale a inregistrat progrese remarcabile, iar anul 2025
marcheazd un punct de cotituri, generat de competitia acerbd dintre principalii furnizori de
tehnologie. Aceasta rivalitate stimuleazi aparitia unor modele din ce in ce mai performante si pune
la dispozitia comunititii stiintifice un portofoliu vast de unelte de tip ,,off-the-shelf”, care
accelereaza dezvoltarea solutiilor academice. In paralel, proliferarea optiunilor de modele — cu grade
diferite de complexitate si eficientd — crecazi insi provociri serioase in selectia celor mai potrivite
instrumente pentru aplicatii concrete. Lucrarea de fafd rispunde acestei provociri printr-o analizi
comparativa (benchmark) a unor modele de inteligentd computationals destinate prognozei seriilor
temporale. Abordarea propusi urmireste o evolutie ,,generationali” a metodelor analizate: de la
tehnici statistice clasice, prin refele neuronale conventionale, pana la arhitecturi de tip fransformers.
Studiul include seturi de date diverse — de la fluctuatiile indicelui S&P 500 si dinamica actiunilor
AAPL, péni la consumul de energie electricd din Roménia - pentru a verifica robustetea si
versatilitatea fiecdrei categorii de modele. Rezultatele obtinute evidentiazi ci pentru anumite cazuri
(de exemplu, seria de consum de energie electrica), modelele transformers de ultim generatie oferi
un usor avantaj in ceea ce priveste acuratetea prognozei, desi nu cu diferente majore fati de retelele
neuronale clasice. in mod surprinzitor, arhitecturi precum N-BEATS sau N-HITS concureazi
indeaproape cu variante mai noi (TimeFM, TimeGPT, Amazon Chronos, Mamba s.a.), demonstrand
cd solutiile ,,bine cunoscute” ramén competitive. Prin aceastd analizi de tip benchmark, contributia
principald consta in identificarea celor mai eficiente modele pentru predictie in functie de specificul
datelor si de costuriie de calcul implicate, oferind cercetatorilor o harta clari pentru alegerea optimi

a algoritmilor in proiectele viitoare.



SUMMARY

In recent years, the artificial intelligence ecosystem has made remarkable progress, and 2025 marks
a turning point, driven by fierce competition between the major technology vendors. This rivalry is
spurring the emergence of better and better models and providing the scientific community with a
vast portfolio of off-the-shelf tools that accelerate the development of academic solutions. In
parallel, however, the proliferation of modeling options - with varying degrees of complexity and

efficiency - creates serious challenges in selecting the most suitable tools for concrete applications.

In parallel, however, the proliferation of modeling options - with varying degrees of complexity and
efficiency - creates serious challenges in selecting the most suitable tools for concrete applications.
This paper addresses this challenge by benchmarking computational intelligence models for time
series forecasting. The proposed approach follows a "generational” evolution of the analyzed
methods: from classical statistical techniques, through conventional neural networks, to transformer
architectures. The study includes diverse datasets - from the fluctuations of the S&P 500 index and
the dynamics of AAPL shares, to the electricity consumption in Romania - in order to verify the
robustness and versatility of each category of models. The results show that, for some cases (e.g.,
the energy consumption series), state-of-the-art transformer models offer a slight advantage in terms
of forecasting accuracy, although not with major differences compared to classical neural networks.
Surprisingly, architectures such as N-BEATS or N-HITS compete closely with newer variants
(TimeFM, TimeGPT, Amazon Chronos, Mamba, etc.), demonstrating that "well-known" solutions
remain competitive. Through this benchmark analysis, the main contribution is to identify the most
efficient models for prediction according to the specific data and computational costs involved,

providing researchers with a clear roadmap for the optimal choice of algorithms in future projects.



