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Introduction 
 
In the approach of W. Weaber (1949)2, in his contributions to the Mathematical Theory of 
Communication (TMC), he made reference to 3 levels of communication (our underlining): 
 
Level A 
How precisely can communication symbols be transmitted? (technical problem). 
 
Level B 
With what precision are the transmitted symbols received with the desired meaning? (semantic 
problem). 
 
Level C 
How effectively does the received meaning affect the receiver's behavior in the desired direction? 
(effectiveness problem). 
 
Level A is the one developed by C. Shannon's TMC (1948). 
Level B has been studied in the <Mathematical theory of meaning> (B. Moreno, 2021)3, article 5.1 
that precedes the present, with communication and information in the linguistic field. 
 
But W. Weaber extends it to important insights such as: 1. The concept of the symbol (which from 
our analysis supposes <the symbolic capacity> involved in transmitting and acquiring a message of 
symbols in communication for a sender or a receiver), 2. A the entropy as loss of information, 3. To 
the language of language (the metalanguage), and 4. To the effectiveness of behavior induced in 

                                                        
1 References at www.ingit.es . Intellectual Property Registry 02/2022/344. 
2    W. Weaver (1949). Recent contributions to the mathematical theory of communication. Published a year later prior 
to text: Shannon, Claude (1948). The mathematical theory of communication. 
3    On the website www.ingit.es , Developing tab, Engineering and Information section, article 5.1 
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actions from the accessed cognition (which corresponds to Level C of communication, discussed 
above). 
 
Level C, we have treated here in Section 4, to "achieve Cognitive Accessibility" necessary in each 
case, since it is the function that allows to solve in communication, access to information that is 
cognitively needed by the receiver- addressee. Starting with the technical problem of transmission 
(Level A), accumulating the semantic problem (Level B) and totaling it with Level C itself, which also, 
as W. Weaver comments in his Contributions, incorporates levels A and B, successively from 
somehow (see Contributions). 
 
A practical case of Level C will be exposed and carried out, with an application for people over 65 
years of age, where as a reference, "mild cognitive impairment" begins. In a case study of a 
population of Garraf in Barcelona, the application has been typified for a population with a mean 
age of about 78 years with a standard deviation of + 3.3 years, with three sigmas, encompassing 
95% of this population. , with a vision for a preventive, corrective and predictive cognitive 
treatment, as an attribute of Level C of communication, in a population of 30,000 habitants to 
achieve a quantitatively improved Quality of Life. 
 
We are going to tackle the 4 points of our index successively. 
 
 
1. SYMBOL 
The communication of the quantified symbol, based on the symbolic capacity characterized, reveals 
to be the center of the information and communication system exposed here, and more specifically 
of "the word as the quintessence of the symbol" (S. Pinker, 1994). 
In the analysis and development carried out in article 5.1 that precedes this study, the equation 
was reached in which, being: 
 
HH: information with a lexical and additional set with the broad signified set 
HE: lexical-signifier information (from "E", semiotic denomination by P. Rocchi, 2010) 
HNE: signified-semantic information (from "NE", semiotic denomination by P. Rocchi, 2010) 
OSn: object-event at source, of type “n”, for a specific symbolic representation 
R: Receiver, observer, instrument-device of an indication-indicator/icon/symbol (Rocchi, 2010), of 
an <OS> given as “n”. 
E: linguistically symbolic entity is the <signifier> (Rocchi, 2010), of the <OS> 
NE: linguistically symbolic entity is the <signified> (Rocchi, 2010), of the <OS> 
i : imaginary unit of the complex plane, in the vector-geometric space xv  
p : probability from 0 to 1 of E and NE, in each case 
 
 
It is in short:              HHROSn = HRE + i HRNE 
 
 
Which displayed in more detail is shown as: 
 
   HHROSn = - å 1nR pE  log2 pE  - i å 1nR pNE log2 pNE   
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Application development for a specific case 
 
As NE is associated with the origin and context of the OS, it has one or more magnitude indices that 
indicate the signifier E. In article 5.1, we have seen it for "the lexical universe" of a developing child 
from 18 to 48 months, with a level at 36 months with 1050 words, and in composition of meanings 
in sentences of 11 words on average. (whose combinations  C111050   without probabilistic 
restrictions of the lexical and semantic universe), can produce C111050 = 4,8 . 1028 possible phrases 
(without syntactic rules covering “what could be said”, and that by applying the “p”, of probability 
of use, the grammatically correct combinations can be calculated, here not deduced), indicators to 
quantify their <information>, with what is reflected, we reiterate, “what could be said”, rather than 
“what is said”, W. Weaber (1949), with an indicator of the type <semantic-signified>, in addition to 
the <lexical-signifier> for the entire referenced lexical universe. 
 
With the synthesis formula, it is enough to evaluate the information handled in the lexical universe 
of her, a 36-month-old child, in binary: 
 
Signifier-lexical information:         H36E = log2 1050 » 10 bit      
 
Signified-semantic information:        H36NE = log2 (4,2 . 1028 ) » 95 bit          
 
In processing for speech, this average 36-month-old child handles information, 
 
     HH361050/11 = 10 + i 95  two-dimensional bits 
 
Composed of 10 bits of vocabulary and 95 bits of broad signified of the universe made up of it, 
combined from the lexical and the semantic. 
 
It could, for any age during development, be represented, starting from those 36 months, 
 
      HH361050/11 = H361050 + i H361050/11 , generalizing, 
 
      HHmn/r = Hmn + i Hmn/r  , where, 
 
m : months of age of the child 
n : number of words you use in your lexicon (lexical indicator) 
r : average number of words in a sentence (semantic indicator) 
 
 
The graphic representation at 36 months, 
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                                      H361050/11     
                                     (bit)   95 
 
 
 
 
 
 
 
 
 
                10                                          H361050  (bit)   
Figure 1 
 
Agreeing that the bit is a combined bit of each "signifier" word, with another with its "signified" 
(which is "broad signified", for each word contained in a sentence) and in an associated two-
dimensional composition, in the complex plane that represents them. 
If we call RCG as the "general cognitive representation", and we value it "raw" as a first 
approximation, without taking into account the probabilities "p", and in linguistic terms in which we 
are, it is the area corresponding to the two dimensions: 
 

RCGm = Hmn . Hmn/r      
 
This proposal is representative of the quantification of information as symbolic activity through 
cognition, because all the bits of Hmn  are combined with all the bits of Hmn/r , creating all the 
possible combinations with the two dimensional axes, being therefore, 
 

RCG36 = 10 . 95 = 950 bit2. 
 
In this way RCG is indicatively the effect of a Symbolic Capacity, CS, personal average of the age of 
a child of 36 months, based on his handling of vocabulary and composition of sentences. 
The characterization of CS has been addressed in articles 1, 2, 3, and 44. 
We are interested in typifying this concept quantified in terms of <information>; especially to have 
the option to compare it at some point with symbolic systems with other people, with organisms in 
which it can be analyzed, and in the future it can be done with machines. 
 
Also to compare moments of childhood development, until the adult age of a person of 20 years 
(240 months). 
In this way, we calculate the RCG240 , which has been estimated in a vocabulary of n= 7000 words, 
and we set the average number of words per sentence as a convention, with r = 11 words. 
 
In this case,            H240E = log2 7000 » 13 bit 
 
 

                                                        
4 www.ingit.es website, “Developing” tab, Neuroscience and Psychology section 
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The number of combinations of 7000 words from 11 to 11, of its lexical universe, correspond 
to what we established in Article 5.1, that:           Cnr = (rn )= n!/r!(n–r)!, being, 
 
m : months of age of the young person, in this case 
n : number of words you use in your lexicon (lexical indicator) 
r : average number of words in a sentence (semantic indicator) 
 
                                  C117000 = 4,92 . 1034         
 

So,              H240NE = log2 (4,92 . 1034 ) » 115 bit 
 
         HH2407000/11 = 13 + i 115     two-dimensional bits 
 
 
And the <general cognitive representation> would be the RCG240  = 13 . 115 = 1495 bit2 

 
We are also interested in assessing the comparison with a very relevant personality of English 
letters, Willian Shakespeare. 
S. Pinker (1994), indicates that he came to use around 15,000 words of the lexical universe in his 
works. 
Based on this, we are going to calculate its RCG, starting by providing it to us, from the use of the 
equations as in the previous case: 
 
   HSKE = log2 15000 » 14 bit 
 
   HSKNE » 127 bit 
 
Therefore,                    RCGSK = 14 . 127 = 1778  bit2              
 
 
If we take the RCG240, of an average 20-year-old young adult, as a 100% basis, the symbolic capacity 
to produce relative cognitive representations is for W. Shakespeare: 
 
   CSSK100% = (1778 / 1495 ). 100 = 119% 

 
 
And to assess a 36-month-old child with the same formulation base, 
 
   CS36100% = (950 / 1495 ). 100 = 64% 

 
According to J. DeLohache, the child also acquires the metalinguistic dual representation, which 
begins at 36 months and ends with its complete acquisition at approximately 48 months, it is a 
second distinction of representation rehearsed with "models", and that indicates the distinction of 
the symbolic, already speaking with that level; In this 2nd degree, the evident reality is 
distinguished, the game with fiction, lies and creativity with respect to the new symbolizations, the 
distinction of representational objects and symbols of the 1st grade. Due to its importance, we are 
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interested in the evaluation of the Symbolic Capacity at the age of those 48 months. Applying the 
previous formulation scheme: 
 
   H48E = log2 1998 » 11 bit 
 
   H48NE = log2 (4,99 . 1028 ) » 95 bit 
    
   RCG48 = 11 . 95 = 1045  bit2 
 
   CS48100% = (1045 / 1495 ). 100 = 70% 

 
That is, the CS symbolic capacity of the average 4-year-old child, practically the same as the 3-year-
old child, is 2/3 of that of a 20-year-old adult, but has already acquired the 2nd symbolic or 
metalinguistic representation. 
 
The CS typified with quantification from the <information> (information with broad semantic 
meaning), and that allows us to identify its transversal importance. 
 
A comparison with cognition with disabilities such as the one referenced below is important. 
 
In people with schizophrenia (Hinzen & Sevilla, 2020)5, with a "thought disorder", which is a type of 
psychosis, there are cases of interest linguistically speaking; those affected produce language with 
an affectation, creating "word salads" to varying degrees; this has been confirmed neurologically in 
a meta-analysis of 30 experiments, in which the relationship of "thought disorder", and is related to 
neuronal correlates (T. Wensing et al, 2017); all this suggests a strong link between mental and 
verbal disorder. 
 
Two types of disconnection are identified in these patients, 1) between the word and the world, 
and 2) between the words themselves; Both typologies are detected in the grammar with the 
errors of some "word salads" with symptomatic alteration of their linguistic context. 
Thus, thought and language come together beyond idiomatic particulars (given the same anomalies 
in Latin and Saxon language, as is the case), for what it suggests, they converge in a deficit of CS 
symbolic capacity. 
This affectation has repercussions on 1) linguistically the reference to the world, and 2) the 
linguistic syntax, with “vagueness” in the first “with respect to the world”, and with “simplification” 
in the second, with respect to a correct grammar. 
 
The CS, symbolic capacity has been treated and developed in 4 articles, available at www.ingit.es , 
Developing tab, Neuroscience and Psychology section (articles 1, 2, 3 and 4). 
We consider it from an initial and general approach (articles 1 and 2), to its functional 
characterization (articles 3 and 4), and then, its inclusion in a TMS, Mathematical Theory of 
Signified (article 5.1), which is also a thematic focus with based on semiotics, language and 
information. 

                                                        
5 Sevilla, G., Hinzen, W. (2020). El lenguaje, clave de la esquizofrenia. Mente y Cerebro. Sept.-Oct., nº104 
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Symbolic Capacity (CS) has been quantified for the combined lexico-semantic domain in this study, 
and will serve to analyze the universe of language for each person, focusing on "cognitive 
accessibility" for each person who will benefit from its application to real cases, such as people. 
elderly with mild cognitive impairment (MCI) or various functional with intellectual and 
developmental disability (IDD). 
CS is also a potential capacity for the generation of new information, or negentropy (information of 
level C, analyzed by W. Weaber in his Contributions that accompanied C. Shannon's Mathematical 
Theory of Communication in the 1949 edition). 
 
The CS, with atypical units, introduced in this study, specifically bit2. This introduces us to a 
modeling of a different category of information, of course, but also of certain characteristics of 
human cognition and the necessary associated <cognitive accessibility>, a topic that we will see as a 
practical application in section 4 of this analysis. 
 
 
 
2. ENTROPY 
 
Information can be produced from the symbolic capacity of organic systems and machines (P. 
Rocchi, 2010); in all cases, to a greater or lesser degree (from the narrow meaning such as the one a 
word -holophrase- has, to the broad meaning such as the one provided by a sentence with, for 
example, 11 words, which is attainable from a relatively small of 1050 words, up to a considerable 
one of 15000), and there are instrumental devices that are already doing it, especially in the field of 
information with a narrow meaning character (voice recognition and repetition syntax devices, 
through assistants such as Alexa, Google Home, etc.). 
 
Entropy "is the information that is lost" in a system (isolated -it does not exchange matter or 
energy-, closed -it exchanges energy but not matter-, or open -it exchanges matter and energy-). 
This is the simplest and most illustrative definition known to us, and after multiple revisions, of 
entropy6 itself. 
Thermodynamics shows us how processes that produce information are established (biological 
thermodynamic processes, taking into account that life is negentropic), and also, as in most cases, 
there is a propensity for the loss of information (processes with "entropy" , with spontaneous 
tendency of thermal processes to flow, from higher to lower temperature). 
If we go to the representation of the "extended information"7, we can frame the entropy S 
somewhat more completely, in the following graph, Figure 2. 
In it we can see on the abscissa axis, the dimensional equivalence of entropy and information, 
which is referenced by C. Shannon in the Mathematical Theory of Communication. 
 
In ordinates we have the signified-semantic information, developed according to note 6 below. 
In this coordinate plane, we have reflected the relationship between information and entropy, both 
for the gain of new information in a system, and for the loss of information or the entropy that has 
been produced in the same system. 

                                                        
6 Ben-Naim, Arieh (2007). Entropy demystified. The second law reduced to plain common-sense. Word Scientific 
Publishing Co Pte ltd. 
7    Web www.ingit.es , tab Developing section Engineering and Information, article 5.1 
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The system is characterized by its objectivation (usually in the direct or instrumental tangible 
environment), figuring as a given OS object-event, n, that we place at the origin of coordinates 
(which is the symbolic zero). 
 
 
                                                                                                       HNE    INDICATOR  
                                                                                                     (bit)   AXIS OF 
               SIGNIFIED 
               BROAD SEMANTICS 
 
 
 
 
 
 
                                                Boltzman entropy axis                                     Shannon information axis     
                                 SE = - HE (bit)                                                OSn                                                        HE (bit)   
 
 
 
 
                 AXIS 
                 INDICATOR    
                 OF 
                 SEMANTIC 
                 ENTROPY          SNE = - HNE  
         (bit) 
Figure 2 
 
On the other hand, C. Shannon (1948) recognized and attributed, during his investigations, the 
dimensional coincidence of the information with the Boltzman entropy, and thus reflected it in the 
MTC, Mathematical theory of communication. 
"Information" is a symbolic choice capacity (based on the degrees of freedom), involved in a 
message selection process, the loss of that option is an indicator of uncertainty and entropy (such 
as loss of information or negative segment of it, Figure 2). 
 
Physically, and with an analogy with energy, if it is, for example, luminous, the lack of light produces 
shadow, or more generically, darkness. In the same way, the lack or loss of information supposes 
entropy, for a given system. 
This is clarifying, not only for the <communication of information> at W. Weaber's level A, and with 
which Shannon develops MTC, but also for level B, which Weaber establishes as the semantic level. 
 
This <expanded information> or with "broad meaning", is not a minor issue, since it can be orders 
of magnitude greater (x 10), as we have seen here in Section 1. 
Therefore, the loss of signified (part of the negative axis of the ordinates of Figure 2), proportionally 
supposes a much greater loss in that associated or conjugated freedom of choice between the 
lexical and the semantic, due to the semantic loss. 
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2.1 Entropy of the effectiveness of communication.- The "General Cognitive Representation" RCG, 
is going to suppose loss of bits, which may be due to the two coordinates that compose it 
(linguistically it is "signifier x signified"), but the RCG it is a function that encompasses broader 
aspects than linguistics, such as the sensory field, memory, decisions, and manifests itself as a wide 
operational and executive range of the brain, which have symbolic capacity; its generalization has 
not been presented here (provided that these tangible functions are or are made evident, directly 
or instrumentally). 
In physical terms, it is probably a translation to the organism as processing (cognition) and as 
content integrator (memory storage) of the "symbolic capacity" CS, as a physiological substrate, 
shown in Article 3. 
 
This connectionist hypothesis would lead us to typify the “bit + i bit”, as a unit based on the given 
object-event OSn, which we reference by specifying it by “n”, and which is detected in R (receiver, 
detector, observer , organism, device-instrumental), as well as the RCG of the Three-Dimensional 
System of Cognition STC8 . 
 
The case of the subject who has his symbolic capacity CS affected with a syndrome of decreased 
cognitive faculty, such as the "thought disorder" discussed above, translates his behavioral life into 
a loss of references to the world accused by cognition, and by definition by the grammar in use, 
also in their memory, or better said and more detectable, in their verbal expression (Sevilla & 
Hinze, 2020). 
 
Other psychological factors such as attention, concentration, motivation, and similar information 
processing, and related to the human SNP Peripheral Nervous System, such as all afferent, sensory 
systems (sight, hearing, touch, taste, smell, proprioception and interoception), and motor efferents 
(such as motor skills, speech, writing), their incidence may be directly or indirectly affected, and 
being influenced by loss of symbolic capacity CS, such as that produced by aphasias for example , or 
with other syndromes (schizophrenia, Alzheimer). 
 
This leads us, once again, to level C of W. Weaver (in the Contributions), which for the 
"communication of information", asks: "How effectively does the received signified affect the 
behavior of the receiver in the sense wanted? (effectiveness problem)”. 
 
 
2.2 Error entropy and feedback loop.-  C. Shannon, in the CMT, in Theorem 10, and its 
corresponding scheme for "a correction system", introduces an "observer" or "auxiliary device", 
which observing the communication system, corrects its activity if the final message received by the 
receiver may contain mistakes (and that has been manifested with an "e" error, being corrected in 
the equivalent cybernetic systems of the chain of communication blocks with the feed- back; as in 
Figure 3). 
 
This supervisory metasystem is crucial for the C-level of communication to be effective. Here we 
are going to detail it a little more in Section 4, in an application case for a group of elderly people 

                                                        
8 Tesis B. Moreno, 2017, en el Master en Investigación en Conducta y Cognición. Universidad de Barcelona. 
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who live alone at home, with mild cognitive impairment (MCI) or with intellectual and 
developmental disabilities (IDD). The application project is named Never Alone9 . 
 
The essential process is the use of a feedback control loop or system feed-back. 
The feedback loop is typically cybernetic, and allows to minimize deviations, mistakes, noise or 
error in general of the set of starting information. 
             ENGENEERING 
             NOISE SOURCE 
 
 
 
         INFORMATION      SEMANTIC                             SEMANTIC      DESTINATION 

  SOURCE                   NOISE                TRANSMITTER                                      RECEIVER             RECEIVER        COGNITION 
 
 
 
                   MESSAGE                                                   SIGNAL             SIGNAL                                               MESSAGE 
                      SENT                 RECEIVED 
      
 
                   
 
                                                                                             LOOP SYSTEM 

             FEED BACK 
             EXPERT 
             COMPUTER (with Learning Machine 
            of Quality Life)                                                     
Figure 3 
 
It is, in summary for the case of application according to note 8, a system for improvement, almost 
in real time and continuous (it has a reaction time), of the quality of communication, which is 
composed of: 1) a personalization, 2 ) a social care network that operates for each beneficiary 
person, PB, and 3) an advanced technological network; all this configures a functional chain with a 
loop that translates into improved or maintained Quality of Life as a behavioral factor to be 
maximized (Figure 5). 
 
It will be done intensively with criteria to facilitate <cognitive accessibility> for this group, 
incorporating "broad meaning" techniques, not only linguistic (but also with Easy Reading and 
Comprehension techniques, for example), and/or visual (Pictograms and signs), as well as auditory, 
general sensory and cultural immersion (tv, radio, press, internet, theater, music, etc.). 
From this vision of "metasystem", it allows information to be communicated with reliability, which 
is decisive in our case of application; which is detected linguistically, with a precise lexicon and 
semantics from a competent source of information, and that the communication process is 
minimally distorted (or in any case regulated with the control loop, with enhancing or corrective 
actions in degree and functionalities). 

                                                        
9 Pect I and II projects (2018 and 2020), with local funds and European Feder, promoted and carried out with the 
Fundació Ave María, FAM, and the Institute of Robotics for Dependency, IRD, the Never Alone NA project, for people 
over 65 years old. 
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2.3 Entropy and time.- The relationship of entropy with: psychological time, computational time10, 
chronological time, kinematic time, relativistic time. With them we express various modes of 
temporal expression of which their relationship with entropy is basically one: "the arrow of time" 
(due to the trend of the ongoing process in one direction only; the loss of information, the trend 
with probability 1 or close to 1, of any system, is summarized in an increase in entropy, since any 
event in the system will move towards another state that did not have the previous state, and 
these second states are all by immense proportion, in number of probable options, < different> to 
the first, and therefore out of order, or disordered, with a level of information that precedes the 
next moment). 
 
Here we are mainly interested in the first, which expands or compresses11, depending on the 
information in communication, from the <transmitter source> and the <receiver> of the message 
with psychological effects. Be it in/from inside the brain, or in an external verbal communication. 
David Eagleman has extensively studied cognitive variables related to time. 
 
Also W. Weaber in the Contributions expresses the psychological nature of communication: "(...) 
communication (...), as the set of procedures by which one mind can affect another" 
Communication speed time is another important variable. Reaction time, choice time, processing 
time in general, is a factor that is commonly used as an indicator of the amount of cognition. 
 
Motion is comparative time. Energy is movement (Brownvian, mass, temperature, kinematic force). 
"Field" is the concept of quantum mechanics, according to which waves and particles are created, 
and relativistic in the field of space-time. Some as a vibration of that field (“gelatin” in a field 
metaphor used to popularize quantum mechanics), the relativistic as a deformation of space-time 
creates the mass, and this in turn modifies that field. 
 
In communication we have movement of information, but it is transported by an energy-carrying 
signal (electrical, electromagnetic signal -light, radio, TV-, acoustic). 
 
In these senses, a part of time (the arrow of time in particular), is part of entropy, and entropy, 
dimensionally speaking, is information. Therefore, in a restricted sense, time is part information. 
Facing the physical world of the 2nd law of Thermodynamics, we can affirm, at this level of the 
study and development carried out, that entropy and therefore information emulates the 1st law of 
thermodynamics on energy ("energy is neither created nor destroyed, it is only transforms”), which: 
<Information (linguistics, based on lexical symbols, whether N, signifier or NE, signified -Rocchi, 
2010-) is created and destroyed, it can always be transmitted, recoded, and by itself it tends to get 
lost, dissipate or/and disappear over time >. 
 
Forgetting as an inverse factor to learning, is "loss of information", therefore entropy. Treated at 
the level of subjects, and in many analyzes by H. Ebbinghaus as the first scientist who approached 

                                                        
10 Flops: “Floating point operations per second”. Fixed the value of a constant processing capacity, in concrete 
organisms it is implicitly admitted, that the equivalent to <cognition>, is then the chronological time that can be 
measured by the cognitive factor in organisms (to preserve the Flops ratio). 
https://en.wikipedia.org/wiki/FLOPS#:~:text=In%20computing%2C%20floating%20point%20operations,than%20measu
ring%20instructions%20per%20second  . 
11 Eagleman, David (2011). Incognito. Ed. Anagrama, 2013 
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it, it is typified. It shows a case that we could raise not only at the level of subjects, or collective 
groups of them. We could also consider it from a historical perspective as the loss of libraries such 
as the one in Alexandria, or in a supposed future with the loss of hyper-specialized knowledge (for 
example: semiconductor manufacturing techniques, both for computing and for energy -
photovoltaic cells-) as could occur in a dystopian case of a global social or/and natural crisis, for any 
reason, such as a serious epidemic crisis, a global climate crisis, or the like, in which the chain of 
techniques necessary for its maintenance breaks a link due to the loss of concrete knowledge. 
 
Therefore, in this framework, the 2nd principle refers, on the one hand, to entropy (loss of 
information) and creativity (new information); and extreme entropic, thus appear falsehood and 
fiction (seen in Section 1: Symbol, in reference to fiction, lies and creativity, which occur in the 
development of the child from 36 to 48 months; seen by J. DeLohache in developmental 
psychology, and by U. Eco, in linguistic semiotics; see the graph in the Annex to Article 5.1). 
 
 
Conclusion: For Section 4, and to achieve a level C of communication, it is necessary to distinguish 
in the information, a support and a form (and maximize the effectiveness of both for each 
beneficiary PB; and also type of information: in linguistics there is of the support -what is spoken, 
written, gestural-, the form in image -visual, auditory-, etc.). 
In the linguistic case, the support is the signifier-lexical, the form is the signified-semantic. 
Also a more effective sensory mode in each case with its universe of knowledge in particular (for 
example the lexical and semantic universe together, in some terms literarily called <personal 
imaginary> can be understood as an equivalent in the linguistic domain), which is situated startup 
in the “near development zone” of the PB. An agenda of particular interests, and associated 
activities (as well as "basic activities of daily life" ABVD's). 
 
Therefore, knowing the Quality of Life approach with its eight dimensions, with fragile, strong, and 
normal dimensional points of the PB (see Figure 5), is essential. Also the associated analysis of 
personal skills, as well as potentialities. 
  
In short, address information processing with “cognitive accessibility”: to achieve effective action, 
being therapeutic; of course cognitive and also with behavioral extension, with the resources of the 
NA project, and adjusting the project to the personal particularity of each PB beneficiary person, 
which allows them to be surrounded by a framework of psychological, physical and social Quality of 
Life. 
 
 
3. METALANGUAGE 
 
In the language of language, how is it that entropy, with the natural tendency to loss of information 
from systems, both lexically, as well as semantically, of words, can the loss of information by the 
metalanguage be limited or canceled? 
 
Among other levels, we can refer to the entropy that the distortion entails, for example, by 
Epimenides' “liar paradox”, which introduces truth and falsity simultaneously in his sentence 
proposition. This paradox, which we consider entropic because it is contradictory in terms, and 
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therefore undecidable if it is true or false, therefore appears informationally without a 0-1 choice 
(falsehood-truth), as the essential core of Shannon's information. 
The <metalanguage> used in Tarsky's theorem resolves the unsayability, therefore the paradox by 
demarcating the language level from the metalanguage level. 
 
The general cognitive representation RCG, which we have measured with [bit]2 units, is indicating 
the lexical-semantic <intertwining> of the language (signifier x signified). 
Following Figure 1 and the related text, in which it is identified with the product: 
 
    RCGm = Hmn . Hmn/r   
 
If we use language to talk about language, the unit of dimensional analysis will be, 
 
                                                     [bit2 x bit2]  = [bit]4           
 
With which a power is acquired, which referred to the fractal, is of dimension 4 from Shannon's 
base information. 
 
This level of fractal power is considerable in cognitive representativeness and in potential valuation 
of multifunctional information at superimposed levels. 
Let us think, for example, what it represents in physical space, to have the description of an object 
in one dimension of space, the length, in two spatial dimensions, the area, of three, the volume, or 
of four, the relativistic integration of the 3D of space with time, when the object moves. 
 
With this recursive power of cognitive representation through metalanguage, we reach the 
maximum expression we know for cognition with our symbolic capacity, and that the child acquires 
with an average age, and completely, at approximately 48 months (4 years; J. DeLohache, 2000, 
with Dual Representation). 
 
The metalanguage can be, in its dimensional dimension, considerably powerful, to describe in 
mathematical form a level of mental function, and in linguistic correlation, brain function, feasible 
for analysis. This working hypothesis will not be entered here (Article 6 in development). 
 
 
 
4. COGNITION 
 
The mirror in which information and its processes are reflected (of communication of narrow 
information, and above all and in particular the wide or signifier, as a common thread), entropy (as 
loss of system information, in which processes such as those seen in Section 1 with the symbol), the 
metalanguage (as a self-reflective and language-information supervisory factor), the information 
arriving at the Destination, which is the cognition performed by the Receiver (see Figure 3, in the 
last two blocks), is a replica of the identity of knowledge of the world (the world as a source of 
broad information and the social subject as its receiver), as conceived, referentially for the inner 
world of the social subject, explained for W. James psychologically, and J. Piaget on child 
development. 
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We make the observation that finally this approach (synthesized in Figures 3, 4, 5 and 7), is a CBT 
Cognitive Behavioral Therapy, applied in continuity with, 1) personalization, with 2) a close social 
network and with 3) an advanced technological network, based on and supported by information 
processing. 
Information processing is crucial in clinical psychology, and it works in neuropsychology as a 
transversal discipline in different therapies (Hoffman, Admundson & Beck, 2013)12, where 
the highest levels of evidence are found in CBT Cognitive-Behavioral Therapies (Moriana, Galvez-
Lara & Corpas, 2017)13 . 
Information processing is also fundamental in transversality for clinical therapy more adjusted to 
CBT practices (David, Cristea & Hoffman, 2018)14 . 
On the other hand, being the basis of transversality the Theory of Communication and Information, 
neuropsychologically applied information processing, requires that it be updated, as it has been 
done in the field of technology by P. Rocchi (2010), including the signified strong or broad semantic, 
and as an associated and displayed symbolization in the digital and analog that is relevant; Said 
update in our case, has been done by developing Article 5.1, prior to this with the Mathematical 
Theory of Signified. 
For this correspondence, we are going to analyze the communication at the "C" level of W. Weaver, 
which has been carried out in a concrete application and real project: the Never Alone (NA) project 
for elderly people who live alone in their home. 
 
 
The application project NA (Never Alone) supposes a platform level in which there is, 1) a 
personalization adjusted to the Beneficiary Person (PB), by their preferences (including the Elderly 
and also expanding to Intellectual and Developmental Disabled, DID), integrating the Quality of Life 
and the Intensity of the necessary Supports; in addition, producing-accompanied by, 2) a social 
strategy based for therapy on techniques of panels of psychosocial scales coordinated in a single 
platform (called Newton One), as well as an ICT system of potential for integration of all 
applications in the population niche of the Elderly and with Functional Diversity, and finally 3) an 
advanced technological network based on an expert computer system far beyond NA I, which as a 
first phase, and worked as a pilot, has been successively planned for a NA II, according to Figure 5 
(with: 
 

                                                        

12 Hofmann SG, Asmundson GJ, Beck AT (2013). The science of cognitive therapy. Behav Ther (2013) 44:199–212. 
doi:10.1016/j.beth.2009.01.007 . https://pubmed.ncbi.nlm.nih.gov/23611069-the-science-of-cognitive-therapy/  

13 Moriana, J.A., Gálvez-Lara, M. & Corpas, J. (2017). Psychological treatments for mental disorder in adults: A review of 
the evidence of leading international organizations. Clinical Psychology Review. 
http://www.infocop.es/view_article.asp?id=6858  

14 David, D., Cristea, I., Hofmann, S. G. (2018). Why Cognitive Behavioral Therapy is the Current Gold Standard of 
psychotherapy. Frontiers in Psychiatry. 
https://www.researchgate.net/publication/322777347_Why_Cognitive_Behavioral_Therapy_Is_the_Current_Gold_Sta
ndar d_of_Psychotherapy  
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       Figure 4 
 
objectives, functionalities, users, psychosocial scales and computer system, which multiplies its 
effectiveness by an approximate factor of x2, and x10, if we count the systems to be integrated 
from other effective collaborations in the same target population, through App' s, collaboration 
contracts, <joint ventures>, and non-profit use agreements), for which we developed an executive 
project guide, based on the following sections (see also Figure 7 on page 20): 
 
 
 

1) PERSONALIZATION ORIENTED TO THE BENEFICIARY PERSON (PB) 
 

- Individual, social and health aspect in accordance with a "Personal development plan" for 
elderly people with complete faculties although over 65 years of age, and with a "Life support 
plan" for people of the same age group, with a degree of dependency (G.I, G.II and G.III), 
according to the current <life cycle>, with the salutogenesis criterion, as well as good practices 
with active aging, mainly for people living alone. 
- Integration of personalized psychological care, with ICT information and communication 
technologies, with remote medical assistance, authorized from NA1 and NA2, with health 
cabinets specializing in telediagnosis and teleassistance. 
- Integration of Active Aging techniques and technologies, and according to the personal life 
cycle. 
- Potential integration of all existing technological benefits on the market for the elderly and 
intellectually and developmentally disabled, social interaction, and health, in bilateral 
agreements with promoters of each case, with <information shuttle processes> that join the NA 
through APIs or similar interfaces with other platforms with the same target. 
 

 
2) ADVANCED TECHNOLOGY NETWORK 

 
1- Passage from 4G to 5G communication, whenever possible (robotics in the cloud of great 
power and without latency, called Virtual Robots based on interaction of the PB with Voice 
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Assistants and Tablets in the home; with these non-anthropomorphic robots first, and 
launching the preparation of prototypes for specialized future anthropomorphics; first in the 
short term -with communications, pets- and later with a multifunctional type of broad 
behavioral spectrum, in the medium and long term). 

 
2- Internet of Things (IoT; Internet of Things), with VR (Virtual Reality) and RA (Augmented 
Reality), to facilitate Cognitive Accessibility. Always implicit in the system is the request to 
entities collaborating with the NA, such as the Red Cross (or the one closest to the 
corresponding municipality, the Telecare Button, an elementary device, but essential today, 
and serves as a reference). 

 
3- Machine learning (LM, Learning Machine, for AI Artificial Intelligence), applied to Quality 
of Life, and to the consequent Support Intensity Scale. 

 
4- Voice Assistant Application (smart speakers for music, radio, access to Wikipedia, etc.). 
Development of a diagnosis by "vocal universe" of the symbolic capacity in progress by the 
person, directly manifested in the linguistic semantics handled by the person, with early 
detector characteristics of MLD (Mild and Moderate Cognitive Impairment). 

 
5- Non-invasive environmental sensors and actuators, with guaranteed privacy, with 
features for Behavior Patterns and Home Automation when appropriate. 

 
6- Personal Bracelets, specifically for Health monitoring with salutogenesis criteria, in 
continuous detection parameters, punctual or sensitive variables for the specific PB 
(pathologies, chronicities, criticalities to monitor, etc.) in accordance with the medical and 
nursing health panel of the CAP and remote medical assistance by telemedicine sensors and 
instrumental medical cabinet, by voice, etc. 

 
7- Applications on devices, mainly on mobile phones: WhatsApp, Skype, etc. for ICT, 
installed from routines on the NA platform, although managed independently, but of great 
service to the PBs and the personal groups of Shared Interests of each PB, and implemented 
by the NA <computer shuttle>, noted in the section on 1) Personalization, see above. 

 
8- Cognitive stimulation by games and activities created for this purpose, training and 
entertainment and relaxation with stimulation. Maintenance of cognition within normal 
parameters of active ageing. 

 
9- SIE, expert computer system, with LM (learning machine, see point 3) and cybernetic 
control loop, see Figures 3 and 5; the latter presented below, for the acquisition and 
maximization of the Quality of Life Scale and the Support Intensity Scale (SIS: Scale Intensity 
Support) to improve the life of the Beneficiaries. 

 
See also example of information and communication technology application in Figure 8. 
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                                Figura 5 
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SUPPORT ACCORDING TO LIFE CYCLES 
 
The central concept is salutogenesis (pointed out in the section on Personalization above), which is 
within the framework of a person's Life Cycles, and which is being exhaustively studied by the 
Barcelona Brain Health Initiative (BBHI-https://www.youtube.com/watch?v=68yulLh2vMw  ), led by 
Dr. Alvaro Pascual-Leone; the concept of salutogenesis (overall health over the years), may 
correspond to the sections presented here, but seen from salutogenesis they will be Salutogenesis 
(1): Physical exercise, Sleep, Nutrition, and Personal Life Plan; Salutogenesis (2): Socialization-No 
unwanted loneliness; and Salutogenesis (3): Cognitive stimulation and low-stress comprehensive 
health, using all available procedures, especially technological ones. 
 
Three cross-cutting thematic criteria: Preventive, Corrective and Predictive, make it possible to 
cover all Beneficiaries in the long, medium and short term, adjusting their participation to an 
Average Life Cycle, although it is also essential to have the variance of individualities. 
 
Figure 6 

Adapted from Kalache, A. and Kickbusch, I.. “A global strategy for healthy ageing”. World Health Organization, WHO. 
 
 
 
We detail below each of the eight dimensions of the Quality of Life evaluation model (Shallock and 
Verdugo, 2007) with a brief definition of its meaning, as well as the selected indicators to make 
operational these dimensions: 
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DIMENSION INDICATORS MEANING 

EMOTIONAL WELL-
BEING (BE) 

Satisfaction, self-
concept and absence 
of stress 

Feeling calm, safe, unburdened, not nervous 
 

INTERPERSONAL 
RELATIONSHIPS (IR) 

Interactions, 
relationships and 
support 

Interact with different people, have friends and 
get along with people (neighbors, colleagues, 
etc.) 

MATERIAL WELFARE Education, personal 
competence and 
performance 

Having enough money to buy what you need 
and want, having a suitable home and 
workplace 

PERSONAL 
DEVELOPMENT (PD) 

Education, personal 
competence and 
performance 

Possibility of learning different things, having 
healthy eating habits 
 

PHYSICAL WELL-BEING 
(BF) 

Health, ADLs, 
healthcare and leisure 

Being in good health, feeling physically fit, 
having healthy eating habits. 

SELF-DETERMINATION 
(AU) 

Autonomy/personal 
control, goals and 
personal values and 
choices 

Decide for yourself and have the opportunity 
to choose the things you want, how you want 
your life to be, your job, your free time, where 
you live, people with the ones that are 

SOCIAL INCLUSION 
(IS) 

Integration and 
participation in the 
community, 
community roles and 
social support 

Go to places in the city or neighborhood where 
other people go and participate in their 
activities as one more. Feeling a member of 
society, feeling integrated, having the support 
of other people. 

RIGHTS (D) Human rights and 
legal rights 

To be considered the same as other people, to 
be treated the same, to respect their way of 
being, opinions, desires, privacy, rights. 

 
ADL's: Activities of Daily Living 
 
The 8 dimensional factors are part of the curve of the Life Cycles of a person, within the ordinate of 
Quality of Life. 
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Fundamental objectives 
 
Monitor the Quality of Life of each PB. 
 
Develop the Support Intensity Scale (SIS, Scale Intensity Support), in specific cases. 
 
With the establishment of a Life Support Plan and/or a Personal Development Plan, depending on 
each case. 
 
 
 
Factors to structure: 
 
- Essential: to support weak or fragile dimensions detected in the Quality of Life of each PB 
 
- Necessary: to rely on the same person in dimensions of strong character 
 
- Convenient: do not lose the set of the rest of the 8 dimensions, for its maintenance 
 
 
 
In summary, the NEVER ALONE project consists of the following blocks for the level of support to be 
achieved according to its objectives: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7 

 
 
 

BENEFICIARY PERSON 
(PB) 

1) PERSONALIZATION 2) NEAR SOCIAL 
NETWORK 3) ADVANCED TECHNOLOGICAL  NETWORK 

COGNITIVE 
ACCESIBILITY  
(use of systems and 
personalization) 

QUALITY OF LIFE 
(monitorized and 
quantified) 

INTENSITY OF SUPPORTS 
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Addressing a fundamental axis of a transversal nature: cognitive accessibility. 
 
It is the fundamental axis that supports the cognitive faculties as an essential factor of the identity 
of the Beneficiaries Persons, PB. Physical accessibility factors closely related to physical motility, or 
organic-physical functionality (nutritional care, or the application of necessary dental prostheses, 
for example), including sensory accessibility (mainly sight and hearing, with degree of vision or 
application of hearing aids) of the PB, are part of the extremely important General Accessibility, 
which determine a large part of the Quality of Life, and which must be addressed, but normally do 
not affect the cognitive factor directly, such as the set of functionalities of the central and 
peripheral nervous system of PB's, displayed in their thinking, language and behavior. These 
faculties facilitated by the appropriate environment of Supports, promote Cognitive Accessibility,  
Based on Systems and can be seen structured for this in the items that will follow, "a", "b" and "c". 
 
Many of the contributions of the participants on the term "cognitive accessibility" arise from the 
most widely accepted definition, which we include below and which is extended with a design 
adjusted to PB in general: 
It is the "property of those environments, processes, goods, products, services, objects or 
instruments, tools and devices that are intelligible or easily understood" (Belinchón, M., Casas, S., 
Díez, C., and Tamarit , J., 2014) 
To which we should add with some redundancy: adjusting the ownership of those environments, 
processes, goods, products, services, instruments, tools and devices to a customization for each 
Person Beneficiary (PB), in order to meet all the requirements here proposed for the NA project (in 
a real execution situation at this time, with 50% of its planning carried out; September 2021). 
Definition and extract below of the axes of knowledge we break down into15: 
 
- a) Accessibility: Education and Awareness Programs, Training on accessibility, Preparation of 
documents on Cognitive Accessibility, Learning and training, Occupational Centers. 
 
- b) Cognition: Comprehension and Easy Reading, Visual Supports, Communication Supports, 
Specialized Support Personnel (psychology, pedagogy, speech therapy, etc.). 
 
- c) Physical systems: Applications and interfaces, ICTs, Internet, home sensors, cultural life, public 
thoroughfares, transport, signaling, and HCI (Human Computer Interaction; non-exhaustive 
representative reference in Figure 8). 
 
 
 
 
 
 
 
 

                                                        

15 <Tecnología de apoyo y accesibilidad cognitiva: de la autonomía a la participación>. Pérez-Castilla Álvarez, L., 
Sebastián Herranz, M. y Abril Abadín, D., Delgado, I. - Editorial Ceapat-Imserso 
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CONCLUSIONS 
 
The information system from the quantification of meaning, to the evaluation of symbolic capacity, 
reaching entropy, metalanguage and the effectiveness of communication, have a common thread 
through the capacity of symbolic choice in the linguistic field, indicative the latter of the 
communication capacity in information generated, transmitted and received per unit of time. 
 
The typification of these extensions allows us to see in a polyhedral way, how information expands 
its attributions, beyond language, lexicon and its meaning, to mathematics with Tarsky's theory 
(with probable extension to Gödel's) and to physics, through entropy, especially on the arrow of 
time. 
 
In neuropsychology, the time of an information communication operation in a social subject is 
cognition. In the social subject, contextualized cognition and with semantically satisfactory 
information finally determines behavior, with which we arrive at the destination of the 
communicative flow (Figure 3). 
The search for the causality of this chain, especially in the monistic brain-mind of the conception 
here taken into account, is crucial. The limit will be set by the knowledge and possible detail to be 
displayed in the next Article 6 in www.ingit.es , in which the information, confined to the internal 
world of the social subject, will structure a property and its own operational agency. 
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Attached is an example of a Network of Technological Systems for users with broad-spectrum 
disabilities, differentiating the possible contribution of: Users, Hard and Soft. 
(Sanchez Montoya, R. (2002). Computer and disability. Ed. Cepe S. L.) 
 

  
Figure 8 
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