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FOREWORD

	 

	Create intelligent futures is the vision of a chaordic reticular organization managed, guided, valued and perfected with techniques of postmodern strategic planning, principles of complex thinking, methods of the mathematics of complexity and algorithms of artificial intelligence.

	This book treats a fascinating challenge: how to use artificial intelligence to create futures in a startup where the reader performs its entrepreneurship or is willing to begin doing so. To answer this question, we have developed content distributed in 4 chapters, having the foresight to articulate and complement concepts and procedures with the purpose of deepening the comprehensive level of various semantic and mathematical networks that structure sciences of complexity and the integrative level of methods, techniques and algorithms through contextualized applications.

	Chapter 1 presents a categorization of complexity in the current postmodern era, from a transdisciplinary perspective, integrating three approaches, humanistic, scientific and technological, and based on ten principles, epistemological, methodological and axiological, whose names are: subject/object, systemic, feedback, autonomy/dependence, recursion, holographic, graduality, situational strategy, uncertainty, chaordic. It is a novel approach to address a topic of growing importance in a world as complex as the one we are living in.

	Chapter 2 studies the reticular organization (RO) in a global manner, with a systemic approach, including its characterization and network topology; locally, through three types of reticular organizations: intelligent (IRO), learning (ARO) and chaordic (CRO); and locally-global through strategic deployment to face uncertainty.

	 

	In Chapter 3 we propose an original gradual logical model of postmodern strategic planning for chaordic reticular organizations, which is the result of a research process that was carried out to articulate, combine and complement the principles of complex thinking, strategic planning models and the foundations of chaos theory; as well as to study various measures of uncertainty and appreciate the relationships of efficiency, efficacy and effectiveness in productivity processes.

	In Chapter 4 we explain the mathematical structures that underpin artificial intelligence methods, techniques and algorithms. It is about a new approach to fuzzy logic that puts of relief the existing homology between semantic networks and mathematical networks, which is a way of taking advantage of the linguistic richness of Spanish to increase the degree of effectiveness in the creation of intelligent futures.

	We especially recommend this book to every entrepreneur (leader, manager, worker, salesperson, researcher, investor) who has the potential to design, implement and develop his or her own life project in accordance with new models or productivity processes in his or her organization; to reflect on the experiences of other entrepreneurs, the mastery of their strengths and opportunities, the ways to overcome their weaknesses and threats; to assume an original gradual logical model of postmodern strategic planning and apply artificial intelligence techniques with the purpose of optimizing productivity processes; to develop a multiprocess to create, innovate and improve throughout the entire horizon of the action plan; to establish strategies, define policies, develop plans and achieve objectives; to abyss into the complexity of creative chaos, the disruptive startup, technological innovation, uncertainty, gradual logic, artificial intelligence and other epistemological enigmas. 

	 

	 

	Ennodio José Torres Cruz, Barcelona (España)

	Tamara Eunice Fuentes Álvarez, Barquisimeto (Venezuela)

	 

	Without creative chaos, there is no disruptive startup.
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	CHAPTER 1

	PRINCIPLES OF COMPLEX THINKING

	 


Introduction 

	The purpose that the authors intend to achieve with this chapter is to propose an approach to complexity through an action program whose direction vector is made up of ten principles, expressed in such a way that they reflect the confluence and interpenetration between the current of complex thinking and the sciences of complexity, with various purposes among which we will focus on foundation a gradual logical model of postmodern strategic planning for chaordic reticular organizations.

	Discoveries, creations or innovations made in the fields of science, humanities or technology in the 20th century were the inputs that generated the current of complex thinking, whose principles appeared successively in various publications by European publishers; especially, from the National Center for Scientific Research of France, where Edgar Morin worked from 1950 to 1989, who is a fundamental pioneer of this current of thinking. His oeuvre The Method is very dense, extensive and profound, which is a theoretical construction integrated in six volumes translated into Spanish as follows:

	
		
La naturaleza de la naturaleza (1977);


		
La vida de la vida (1980);


		
El conocimiento del conocimiento (1986);


		
Las ideas (1991);


		
La humanidad de la humanidad (2001);


		
Ética (2004). 




	Also notable are Morin's books translated into Spanish with the titles Ciencia con consciencia (1988), Introducción al pensamiento complejo (1990) y La cabeza bien puesta (1999), in which we find the largest number of principles of complex thinking: organizational or systemic, reintroduction, feedback, organizational recursion, autonomy/dependence, dialogic, and hologrammatic.

	Furthermore, in the article Complexity and Postmodernity: Two Emerging Paradigms (Principia Magazine, 2009), Torres published the contents on Complex Thinking and Productivity Management that he had written for the Formal Logic seminar of the Doctorate in Engineering Sciences, Productivity Mention at UNEXPO, with a double purpose: first, to make some changes with respect to the seven principles explained by Morin; and second, to introduce new principles built within the framework of the sciences of complexity, especially supported by: gradual logical models; strategies, methods and measures to face uncertainty; chaos theory, chaotic scenarios and creative chaos.

	In consequence, Torres achievement to configure a transformation plan as detailed below:

	
		
he replaced two names:




	
		the word ‘reintroduction’ with the phrase ‘subject/object’, since a principle that was reintroduced into physical science in the third decade of the twentieth century, appears today (one hundred years later) sufficiently standardized to have its own name;

		the word ‘hologrammatic’ with the word ‘holographic’, since the description elaborated about this principle has as a reference the book The Holographic Paradigm by Ken Wilber, David Bohm, Karl Pribram and others;



	
		he incorporated the graduality principle, since based on gradual logic (fuzzy logic in English) a gigantic reconstruction of the mathematical sciences has taken place, with new concepts, approaches, methods, techniques and algorithms that are very effective for carrying out techno-scientific analysis and optimizing productivity processes;

		introduced the situational strategy principle, with the following objectives: to expand the situational explanation of the subject/object principle; to present the method of situational strategic planning; and to extend the dialogical principle;

		added the uncertainty principle, because the notion of uncertainty and its various ways of measuring it (probability, possibility, necessity, among others) are very important conceptual and procedural contents of the sciences of complexity;

		finally, included the chaordic principle for a methodological reason: to consider creative chaos as a fundamental part of the regulations of reticular organizations in their learning, development and evolution processes, treated with tools from the sciences of complexity and artificial intelligence.



	 

	The principles of complexity took their current form from the conformation of new areas of knowledge: the cybernetics, the neuroscience, the systemic thinking current, the foresight, the information sciences, the gradual logic, the mathematics of uncertainty, the complexity sciences, the artificial intelligence, the information and communication technologies, the network interconnectivity technologies, among others.

	Since in Chapter 3 we presented our gradual logic model of postmodern strategic planning for chaordic reticular organizations, we present here some characteristics of three important concepts: the postmodern condition, the postmodernism and the postmodernity.

	Following Lyotard (1987), we understand the postmodern condition as the state of culture in a society that, after fully achieving the ‘modern condition’, manages to overcome it through scientific, humanistic and technological changes.

	Interpreting Llano (1994), we understand postmodernism as a cultural process through which it is possible to acquire awareness of the world of interpersonal relationships configured according to principles of integrality, graduality, complementarity, pluralism and solidarity; conscience that is a product of the development of intrapersonal intelligence based on criteria of proximity, cooperation and trust; a process that generates organizational structures called environmentalism, pacifism, nationalism, feminism.

	Regarding postmodernity, Rojas, Torres and Arapé (2001) tell us:

	It is a concept that crosses various disciplines such as: philosophy, sociology, architecture, art, education, communication, and technologies, among others. It speaks to us of the human and the social, of processes and organizations, of models and opportunities. It speaks to us of a new state of development of things, of a certain way of reflecting, acting and being; of a way of thinking, of a vision of the world, of a great hypothesis of life, of another reading of things, of a break in the path of modernity. In a strict sense, it speaks to us of something new, of a great change of paradigms, of new opportunities.

	We distinguish three successive phases of the cultural process of humanity, called premodernity, modernity and postmodernity, whose time intervals are very variable and such variability is determined by the different degrees of development that the various human societies have reached.

	In the case of Western culture and in the most developed societies, the third decade of the 17th century is located as a transition period between premodernity and modernity; and the sixth decade of the 20th century, between modernity and postmodernity.

	Among the most relevant creations and innovations or the most outstanding discoveries in the 1960s, we mention here the following:

	
		general systems theory (Ludwig von Bertalanffy);

		non-equilibrium thermodynamics (Ilya Prigogine);

		scenario method (Herman Kahn);

		theory of human communication (Janet Beavin, Don Jackson and Paul Watzlawick);

		construction of IBM 360 computers;

		invention of the first computer mouse (Douglas Engelbart);

		processes of morphostasis and morphogenesis (Magoroh Maruyama);

		invention of the laser beam (Theodore Maiman);

		construction of holograms (Emmett Leith and Juris Upatnicks);

		chaos theory (Stephen Smale);

		meteorological chaos (Edward Lorenz);

		fuzzy sets (Lofti Zadeh);

		invention of the microprocessor (Ted Hoff, Federico Faggin and Stanley Mazor);

		development of fibre optic technology (Narinder Singh Kapany);

		creation of the first communications satellite: Telstar (AT&T, Bell Labs and NASA);

		discovery of cosmic background radiation (Arno Penzias and Robert Wilson), which supports the Big Bang theory;

		invention of ARPANET, the precursor network to the Internet, created by order of the United States Department of Defence.



	 

	 

	 

	 

	Subject/Object Principle 

	Microphysics revealed the interdependence between subject and object, since the presence of the observer affects the result of the observation and, reciprocally, the observed object disturbs the observer's perception. On the other hand, macrophysics revealed a complex relationship between space and time, united in a single entity, ‘space-time’, which makes the observation dependent on the observer's location.

	These scientific discoveries generated a crisis in classical physics and the apparition of the first great scientific revolution of the 20th century, whose most important epistemological expressions are quantum theory and the theory of relativity, developed in the first two decades of that century and whose main protagonists were Max Planck (1858-1947), Albert Einstein (1879-1955), Max Born (1882-1970), Niels Bohr (1885-1962), Erwin Schrödinger (1887-1961), Wolfgang Pauli (1900-1958), Werner Heisenberg (1901-1976) and John von Neumann (1903-1957).

	From this scientific revolution appears the subject/object principle as one of the most important principles of the current of complex thinking and of the sciences of complexity, since it put an end to the Laplacian dream of a totally deterministic model of the universe and to the principle of simplicity as an explanatory basis for natural phenomena; in addition, it meant the reintroduction of the thinking subject into physical science, who had been exiled from that territory since the 17th century when René Descartes postulated the “objective universe of the extended thing” as the only field of scientific knowledge, a postulate that was assumed by the currents of scientific thinking developed during the modern era.

	In more recent times and from more general areas of knowledge that transcend physical science, explanations of the subject/object principle have been made, among which we have selected those that facilitate a contextualization from three perspectives: epistemological, methodological and epistemological-methodological.

	
		From an epistemological perspective, the subject/object principle establishes that an object can only appear before a thinking subject to constitute between them a reciprocal and inseparable relationship, according to which the existence of an object is conditioned by the praxis of living in the language of a thinking subject and, reciprocally, the existence of a thinking subject is the result of a physical and biological process developed during thousands of stages.

		From a methodological perspective, the subject/object principle proposes the situational explanation of phenomena, problems or processes, both natural and artificial, with the purpose of differentiating explanations conditioned by the insertion of diverse participants, who, by carrying out intellectual operations of distinction, specify various domains of reality in the multiverse that serves as their frame of reference.

		From an epistemological-methodological perspective, the subject/object principle admits the existence of a diversity of explanatory domains, as many as the number of validation criteria accepted by the participants, with their corresponding cognitive domains, grouped according to their expectations, interests and motivations. In addition, when certain participants offer explanations with the same validation criterion, their intellectual operations of distinction are carried out in common cognitive domains, for which it is necessary to establish consensual domains of actions and, therefore, isomorphic domains of existence. Then the notion of intersubjectivity manifests itself in its maximum utility.



	Moving forward in time, we find connections between the subject/object principle and some denotative statements of the paradigm of the postmodernity, such as the communicative subject, intersubjectivity, intrapersonal intelligence, etc. As Llano (1994) tells us:

	The typical manifestations of postmodernity have as a common denominator, within their diversity, their approach to the person and their dependence on the concept we have of the person. Beneath the State, the market, television and the newspaper, lies the world of individual reality, that of the person, of the primary ethos of life: the world of personal relationships that cannot be translated into terms of money, influence or power; what Max Weber calls the original relationships that are carried by communities of a personal nature. Edmund Hussel called this set of vital realities the lebenswelt, a term that José Gaos aptly translated with the expression the world of ordinary life, and he reproaches contemporary rationalism for having marginalized the lebenswelt as something that is merely assumed, as if it were an excipient without particular value.

	 

	 

	 Systemic Principle

	The second great scientific revolution of the 20th century, developed during the 1930s and 1940s, began in the fields of biology, biochemistry and ecology with the concepts of organization, system, organized complexity, community and network, and then led to the formation of large regroupings of areas of scientific knowledge through the development of systemic thinking, whose fundamental pioneering researchers were Alfred North Whitehead (1861-1947), Ross Harrison (1870-1959), Walter Cannon (1871-1945), Lawrence Henderson (1878-1942), Warren Weaver (1884-1978), Joseph Woodger (1894-1981), Ludwig von Bertalanffy (1901-1972), Claude Shanon (1916-2001), among others.

	In 1948, the United States scientist Warren Weaver published a book entitled Science and Complexity, which deals with science, complexity and systems, distinguishing problems of: simplicity, disorganized complexity and organized complexity, each of which we formalize through an equivalence highlighted with the phrase “if and only if”.

	
		A problem is of simplicity if and only if it is feasible



	
		to break it down into elementary parts and from the analysis of each of them, infer a conclusion about the entire problem;

		to treat it with a mechanical model that uses few variables, such as the models of classical physics.



	
		A problem is disorganized complexity if and only if it evolves in an environment of great uncertainty, but it is feasible:



	
		to discover its dynamic tendency, its organizational pattern or the distribution of its data, using statistical techniques; and

		to predict the occurrence of a programmed objective situation using probability theory.



	
		A problem is of organized complexity if and only if it evolves in a chaotic ambient that generates turbulence, volatility, singular events, accidents, which cannot be treated with mechanical models or statistical techniques, but rather through adaptive dynamic systems designed with many interrelated variables in such a way that emergent properties are achieved.



	Below is a brief summary of the contributions of the aforementioned fundamental pioneer researchers:

	
		They discovered that the structure of a living organism is manifested through the physical embodiment of its organizational pattern, understood as the configuration of the ordered relationships between the components of the respective organism, which experience permanent variations, generated by a continuous flow of matter and energy through the living organism, with the purpose of synthesizing cells, transforming structures and eliminating waste products; a vital process that establishes a relationship between pattern and structure, the product of a continuous embodiment.

		They used the word ‘system’ to put together various terms, ‘living organism’, ‘integrated totality’, ‘organized complexity’, ‘social system’, et cetera, whose essential properties emerge from the relationships between the parts of such a system.



	
		They highlighted the tendency of vital processes to produce systems within systems at different levels in such a way that each system is a whole in relation to its parts, being at the same time part of a higher whole. The most significant example of this tendency is the following: cells couple to produce tissues; tissues combine to form organs; organs are composed to form organisms; organisms unite to develop social systems and ecosystems.

		They also highlighted that between the levels of living systems and their degrees of complexity there is a correspondence, which is monotonically increasing, that is, each increase in the systemic level corresponds to an increase in the degree of complexity. This correspondence has two important consequences:




	
		first, the emergent properties of a living system are not possessed by any of its parts; let us look at a very simple example, the sweet taste of sugar disappears if the sugar is dissected into its atomic components (carbon, hydrogen and oxygen);

		secondly, the properties of a living system can only be explained in the context of a higher whole, since they are not intrinsic properties.



	
		They proposed a ternary classification of living systems: organisms, parts of organisms and communities of organisms; considering organisms as networks of cells, organs and systems of organs, and ecosystems as networks of individual organisms. In this sense, living systems manifest themselves as networks within networks, such that at each systemic level the nodes of the network are ‘more small’ networks, that is, networks of a minor systemic level.



	The development of systemic thinking was both intense and extensive and, therefore, it managed to become the current of systemic thinking, assumed by researchers from the most varied fields of knowledge, biology, biochemistry, ecology, physics, cybernetics, psychology, psychiatry, social sciences, mathematics, engineering sciences, thanks to the strength of its conceptual and procedural contents; in general, all known reality, the atom, the molecule, the cell, the organism, society, the galaxy, was conceived as a system.

	Regarding this current, Luengo (2018) tells us: “Systemic thinking is a solid and strong trend that arises as a reaction to the history of specialization in the West. From the Greek synistánai, which means to gather, put together or place together, arises the concept of system.”

	A reticular organization is a social organization that is shaped like a network, communicates with its interest groups through network interconnectivity technologies, assumes innovation as the most important value of its productivity, and is committed to social responsibility.

	A chaordic reticular organization is a reticular organization that assumes creative chaos as a technique to generate innovation in its productivity processes. In this context, we explain the notion of system by characterizing its three essential variables: norm, structure, process.

	
		The organizative norm (normative) of a system is a relational configuration built in terms of connections, correspondences, associations, concordances, affinities or links between components, objects, parts or nodes of the reticular organization modeled by that system. The normative grants an identity to the reticular organization as a semantic-mathematical-technological model designed with the purpose of optimizing its performance in such a way that it is a distinguishing feature in the set of reticular organizations of the same type; and establishes an organizational power with procedural autonomy derived from the instituted order.



	
		The organizative structure of a system is the realization, materialization or substantiation of it normative, through an appropriate operational configuration of the reticular organization, designed in terms of semantic, mathematical and technological networks that experiment permanent variations generated from three sources: the around (interior), the environment (exterior) and the contour (frontier) of the reticular organization, as explained below:



	
		in the around, by a flow of descriptions, formalizations and communications made through the collaborative work of the participants in the reticular organization, with three fundamental objectives: to build, deconstruct and reconstruct the knowledge base, the operational inference rules and the associative machine learning algorithms;

		in the environment, by a feed of data, information, knowledge, chaos, uncertainty and turbulence from its interest groups, which the reticular organization captures using monitoring and evaluation sensors for the purpose of processing it by applying generative artificial intelligence;

		in the contour, by the creation of a brand of the reticular organization through subjective qualities that can be apprehensible directly or immediately in the user's consciousness, incommunicable by means other than the entrepreneur's experience and incomparable with the subjective qualities of other organizations created to carry out similar activities.



	
		The organizative process of system is a production process characterized by three key variables of the reticular organization: inputs, products and results.



	
		The inputs are made up of:



	
		human, material and financial resources;

		data, information, knowledge and operational inference rules;

		conceptual, procedural and attitudinal contents;

		mission, vision and values;

		policies, strategies, goals and objectives;

		normative, structure and management;

		information, communication and network interconnectivity technologies;

		methods, techniques and algorithms; among others.



	
		The products are considered to be of two types:



	
		
goods (material or spiritual) that the reticular organization has the necessary developed competencies to generate; and

		training, consulting, research or foresight services that the reticular organization is in the best position to provide.



	In both cases, production plans and programs are developed based on available inputs and with the purpose of satisfying the needs or demands of stakeholders.

	
		The results are satisfactions of the stakeholders with the reticular organization for the goods generated or the services provided; satisfactions that are valued both qualitatively and quantitatively through techno-scientific analysis with gradual logical models and generative artificial intelligence techniques, taking as evaluative axes the value proposition, collaborative work, scientific creativity, technological innovation, knowledge management, strategic communication and social responsibility.



	Regarding the meaning of a complex system, we find in Delgado (2016) the answers to the question What is your definition of a complex system? given by ten researchers in the sciences of complexity within the Santa Fe Institute (Santa Fe, New Mexico, USA): David Krakauer, Cris Moore, Jim Crutchfield, John Rundle, Scott Page, Mark Newman, Stephanie Forrest, Doney Farmer, Luis Bettencour and Geoffrey West. The following is a brief summary of such answers.

	A complex system is a system (norm, structure, process) with the addition of the following characteristics: adaptability, scalability, fractality and interdependence of the components of its relational configuration; circular, iterative and reticular models of its organizative structure; non-linear dynamics of its organizative process that evolves through multiple levels of complexity with the purpose of generating emergent properties.

	 


Feedback Principle

	The mathematician Norbert Wiener (1894-1964), the neurophysiologist Arturo Rosenblueth (1900-1970) and the computer engineer Julian Bigelow (1913-2003) are considered pioneers of the feedback principle in the field of neurophysiology. In an article they published in 1943, entitled “Behavior, Purpose and Teleology”, they gave a new explanation of the circular processes that develop between the nervous system and the muscles. In the words of Wiener (1948), taken from his famous work Cybernetics:

	The central nervous system ceased to be a self-regulable organ that receives impulses from the senses and discharges them into the muscles. On the contrary, some of its most characteristic activities can be explained only as circular processes originating in the nervous system and passing through the muscles, and then re-entering the nervous system through the sensory organs, whether proprioceptive or specialized. This seemed to us to mark a turning point in the study of the field of neurophysiology, which deals not only with the elementary processes of nerves and synapses but also with the activity of the nervous system as an integrated whole. Bigelow and I came to the conclusion that an extremely important factor in voluntary activity is what control engineers call feedback. When we wish a movement to follow a certain pattern, the difference between this pattern and the movement actually performed is used as a further impulse to make the regulated part move in such a way that its movement more nearly approximates that intended by the pattern. However, excessive feedback can be as serious a handicap to organized activity as insufficient feedback.

	From a more general perspective, the feedback principle treats with a retroactive circular causality of the process of regulating the dynamics of structural change in a system, whose basic model has the form of a loop of causally connected elements, in which an initial cause propagates around the successive links of the loop, until the final cause produces a retroactive effect on the first link. This self-regulating process is carried out through self-equilibrating feedback, self-reinforcing feedback or the combination of both.

	In the framework of postmodern strategic planning for chaordic reticular organizations, self-equilibrating (self-reinforcing) feedback consists of decreasing (increasing) the difference between the programmed trajectory and the trajectory actually achieved with the purpose of creating situations in which the regulated part evolves in such a way that its trajectory becomes closer to that foreseen in the directional program.

	To appreciate feedback in a production process, we need to contextualize three very important notions: efficiency, efficacy and effectiveness.

	
		The efficiency refers to a relationship between the inputs available in the organization and its generated products;

		The efficacy establishes a relationship between such generated products and the social results achieved; and

		The effectiveness is the composite relationship of efficiency with efficacy, that is, the relationship between available inputs and the results achieved.



	In this context, the management control of a production process must foresee that its results can be fed back as inputs to restart said process with the aim of reducing or expanding the generation of programmed products and the scope of expected results. This basic model is applied as many times as necessary in the search for perfecting to optimize productivity by improving linguistic values and increasing the numerical values of the relations of efficiency, efficacy and effectiveness.

	More complete feedback configurations in economic, social, political or psychological processes are combinations, variations or aggregations made on the basic model; in addition, numerous retro-actions are necessary.

	In the world of entrepreneurship, customer feedback is extremely important, and it is necessary to appreciate the direct response or perception of end users regarding the value proposition offered by the startup. In particular, the following must be assessed:

	
		the characteristics of originality in terms of technological innovation, scientific creativity or novel approach;

		the ability of the startup to identify and solve specific problems or unmet needs of its customers;

		the effectiveness of the value proposition in offering relevant solutions that significantly improve the user's experience or situation;

		how the customer experiment and benefits from the extraordinary solutions presented;

		how the value proposition enriches the customer's life or operation, generating significant added value;

		the degree to which the user appreciates the value proposition, reflected in satisfaction, loyalty and recommendation;

		the ease of communication using appropriate channels and methods, ensuring that the information is accessible and attractive.
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