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Introduction: My contribution will be composed of two parts. In the first, I will review 

present developments in mathematical models of artificial intelligence (and data science) 

related to healthcare and ageing. I will briefly present the foundations of present rapid 

developments, address and present the most commonly used models, in particular as 

related to deep learning and deep neural networks, and relate this to empirical studies of 

healthcare and ageing. In the second part I will shortly present results of an own 

contribution (still work-in-progress) which develops a mathematical foundation to study 

large language models and their extensions. Namely, it develops central limit theorems 

in the context of long memory to study large language models in the framework of 

probability theory (with the focus on interacting particle systems, for more see e.g. 

Geshkovski, Rigollet et al., 2024). 

Methods: Article is not completely of empirical, but also theoretical/mathematical nature. 

In the first part I overview the broad arsenal of AI approaches, and in the second I use 

tools from probability theory, such as Maliavin calculus and Fourier analysis to derive the 

asymptotic results. 

Results: AI approaches are highly useful and promising tools in the area of healthcare 

and ageing. On the one hand, they promise development of novel methods with better 

empirical fit to the observed phenomena, and on the other, promise an intense future of 

significant research advancements. In the second part, my derived central limit theorem 

shows that rate of convergence of the »standard« large language model is greater than 

the one of large language model with long memory. This relationship is strenghtened with 

higher parameter of long memory. 

Discussion: Presented findings in the first part will provide a broad overview on present 

state-of-the-art on artificial intelligence models in healthcare and ageing and could be 

used for future applications in the area. Present material in the second, shorter part are 

to my knowledge at present the first study which develops probability theory aspects (in 

the line of convergence of models) for large language models and their extensions. 

Conclusion: As we enter the AI era, approaches related to neural networks, data science 

and machine learning in general enter the forefront of everyone's attention. It is certain 

that they promise interesting future of larger methodological developments, both in 

terms of applications (such as in healthcare and ageing) as well as in the study of their 

mathematical properties which is at present almost a complete void in the literature. 


