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APRESENTAÇÃO 

A obra denominada “Information Systems and Technology Management” 
contempla dois volumes de publicação da Atena Editora. O volume I apresenta, em 
seus 25 capítulos, um conjunto de estudos direcionados para a gestão da inovação e 
informações aplicadas no gerenciamento de processos e operações.

As áreas temáticas de gestão da informação e do conhecimento mostram a 
mais recentes aplicações científicas de ferramentas tecnológicas nas etapas de 
coleta, processamento e avaliação de dados nos diversos ambientes gerenciais. A 
crescente aplicação tecnológica e inovação nos sistemas produtivos evidenciam a 
necessidade de processos de gestão integrada de informações que agilizem, tanto 
o fluxo, como a aplicação estratégica das informações.A diversidade de aplicações 
apresentada nos capítulos, desde aplicações militares à gestão agropecuária, ressalta 
a interdisciplinaridade da gestão do conhecimento e informação. 

Este volume dedicado à gestão da inovação, gestão de informação e suas 
aplicações em processos e operações tratam de temas emergentes sobre ferramentas 
interativas de gestão de dados, aplicações da informação em ambientes virtuais, 
educacionais e industriais.

Aos autores dos capítulos, ficam registrados os agradecimentos do Organizador 
e da Atena Editora, pela dedicação e empenho sem limites que tornaram realidade 
esta obra que retrata os recentes avanços científicos do tema. 

Por fim, espero que esta obra venha a corroborar no desenvolvimento de novos, 
e valorosos conhecimentos, e que auxilie os estudantes e pesquisadores na imersão 
em novas reflexões acerca dos tópicos relevantes na área de gestão estratégica da 
informação e conhecimento.

Boa leitura!

Marcos William Kaspchak Machado 
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CAPÍTULO 25

COGNITIVE COMPUTING IN THE ANALYSIS 
OF COMPLEX SYSTEMS

Carlos de Amorim Levita
FATEC-SP, São Paulo–SP

João Mattar
Pontifícia Universidade Católica de São Paulo — 

PUC-SP, São Paulo–SP
Centro Universitário Uninter, Curitiba–PR

ABSTRACT: This article discusses the concept 
of cognitive computing and presents examples 
of its use in complex systems of modern society. 
It compares deterministic and probabilistic 
systems to explain how cognitive computing 
operates. The comparison shows that 
technologies initially called “artificial intelligence” 
are more cognitive-oriented than “artificially-
oriented”. These systems learn, reason, 
interact, adapt, and understand. Examples of 
its use include assisting physicians to establish 
diagnosis, suggesting better solutions for 
major cities infrastructure, analyzing and better 
understanding climate changes, assisting in the 
development of medicine or the study of financial 
systems, supporting oil companies’ analysis. 
The study concludes that these systems point 
not merely to new science, but to a technological 
revolution that will transform society.
KEYWORDS: Cognitive computing. Cognitive 
systems. Interactive computing. Complex 
systems.

RESUMO: Este artigo discute o conceito de 
computação cognitiva e apresenta exemplos de 
seu uso em sistemas complexos da sociedade 
moderna. Compara sistemas determinísticos 
e probabilísticos para explicar como a 
computação cognitiva opera. A comparação 
mostra que as tecnologias inicialmente 
denominadas “inteligência artificial” são 
mais orientadas para a cognição do que 
“artificialmente orientadas”. Esses sistemas 
aprendem, raciocinam, interagem, adaptam-se 
e compreendem. Exemplos de seu uso incluem 
auxiliar médicos a estabelecer diagnósticos, 
sugerir melhores soluções para a infraestrutura 
das grandes cidades, analisar e compreender 
melhor as mudanças climáticas, auxiliar no 
desenvolvimento de medicamentos ou no estudo 
de sistemas financeiros e apoiar as análises 
das empresas petrolíferas. O estudo conclui 
que esses sistemas apontam não apenas para 
uma nova ciência, mas para uma revolução 
tecnológica que transformará a sociedade.
PALAVRAS-CHAVE: Computação cognitiva. 
Sistemas cognitivos. Computação interativa. 
Sistemas complexos.

1 |  INTRODUCTION

The purpose of this article is to present the 
concept of cognitive computing, set comparisons 
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between this definition and the current information processing methods, and describe 
some examples of its use in some complex systems found in our day to day activities.

2 |  THEORETICAL FRAMEWORK

Lots of things in the world are very complex, and science strives to understand 
them and describe their properties. A system may be called complex when its behavior 
cannot be inferred from the behavior of its components. In other words, the several 
parts that compose the system interact with each other with the ability to generate new 
qualities that are different from the original ones that characterize its components.

“Qualitatively, to understand the behavior of a complex system, we must understand 
not only the behavior of the parts but how they act together to form the behavior of the 
whole.” (BAR-YAM, 1997, p. 1). We can say that the whole is more than the sum of the 
parts. Some very intuitive examples of complex systems are a forest, the human brain, 
weather forecast, a company or a government. That is, they are systems able to adapt 
to the environment, as time goes on.

3 |  METHODOLOGY

The adopted methodology compares the deterministic and probabilistic systems 
to explain how cognitive computing operates. Besides, the text describes some current 
examples of its use in various types of complex systems.

4 |  RESULTS

This section describes the results of the study.

4.1 The cognitive computing

More specifically in computer sciences, intelligent systems have a huge potential 
for application in the real world, business, and society in general, but the future of 
these technologies, initially called artificial intelligence, is more cognitive-oriented than 
“artificial-oriented”.

These are systems that learn in scale, may reason consistently and directly 
interact with humans in a natural way because, instead of being programmed, they 
acquire knowledge through their past experiences and their interactions with people. 
They use the concept of cognitive computing, an entirely different technology from that 
used in the most well-known information systems, which are deterministic because 
they conduct the data through a series of predetermined processes, to arrive at the 
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desired results. Although very powerful, they are unable to process qualitative or 
unpredictable data because they can only work with structured data. This rigidity limits 
their ability in dealing with many aspects of a complex world that is full of uncertainties 
and ambiguities.

Cognitive systems are probabilistic, which means that they are designed to adapt 
and understand the complexity and unpredictability of unstructured information. They 
can interpret and organize this kind of knowledge, as well as provide explanations for 
its meaning, followed by the rationale that was used to reach such a conclusion. They 
do not provide conclusive responses because they do not know the exact answer. 
They are designed to evaluate information and ideas from several different sources, to 
reason and then to offer hypotheses, reasonable arguments, and recommendations, 
always assigning a level of confidence to each potential answer.

It is essential to make it clear that cognitive systems can also go wrong, but the 
interesting fact is that they can learn from their own mistakes because humans feed 
them back with the degree of assertiveness of the system responses. In this way, 
they can deal with the volume, complexity, and unpredictability of the modern world 
information.

Turing tests or a computer’s ability to mimic humans will not measure the success 
of cognitive computing. More practical ways, like return on investment, new marketing 
opportunities, diseases cured, and lives saved will measure it. (KELLY III, 2015, p. 2).

The test proposed by Alan Turing back in 1950 aimed to measure the capability 
of a computer to give answers equivalent to those of a human, in natural language. 
If it were not possible to distinguish whether the responses came from a person or a 
machine, it would be possible to infer that the computer had passed the test. The goal 
was not to give the correct answers to all the questions but to measure if they were like 
the responses that a human would give. “We may hope that machines would eventually 
compete with men in all purely intellectual fields. However, which are the best ones to 
start with?” (TURING, 1950, p. 460).

Perhaps it would be quite challenging to suggest answers to this question in the 
middle of the last century, but we can now mention concrete examples in the most 
distinct areas, such as assisting physicians in establishing a quicker and more assertive 
diagnosis, suggesting better solutions for major cities infrastructure, or analyze and 
better understand climate changes. It is already possible to suggest personalized 
education plans for distance learning schools by analyzing student behavior, as well as 
assist in the development of medicine or the study of financial systems.

It is also possible to support oil companies in the combination of seismic images 
data with the analysis of a wide range of documents and reports, as well as meteorological 
and economic data, to create risk scenarios for exploratory drilling. Finally, cognitive 
computing can now help in several complex systems that defied humanity for centuries.

It is a matter of combining the analysis of an immense amount of data and the 
statistical reasoning of computers with certain qualities that are unique to human beings. 



Information Systems and Technology Management Capítulo 25 413

However, to enable this human-machine interaction, the cognitive systems must be 
able to master reasoning, vision, and hearing, learning, natural language processing, 
besides speech and storytelling creation.

5 |  CONCLUSION

It is possible to affirm that it is not merely a new science, but the dawning of a 
technological revolution that will transform society: The Cognitive Age. Does this mean 
that computers will be entirely autonomous, or that they now have sensitivity? For 
Brynjolfsson (2014, p. 114), something similar could happen in the future:

We might start to build digital tools that more closely mimic our minds, perhaps even 
drawing on our rapidly improving capabilities for scanning and mapping brains. And 
if we do, those digital minds will certainly augment ours and might even eventually 
merge with them or become self-aware on their own.

In fact, the current goal of this new technology is to increase the human capacity 
to understand and act in front of the society’s complex systems, through an intelligence 
enhanced by the cognitive computation, that allows to take advantage of this capability 
to generate more knowledge, to raise the human condition to a higher level.
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