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Sort summary

   The essay discusses material aspects of logical theory of communication. Four relations are emphasised as the most significant for understanding mechanisms of communication: designation, predication, formalisation, interpretation. A metalogical explanation of the following terms is suggested: “symbol”, “informational message”, “knowledge”, “information” “communication”, “intercourse”. Main elements of the logical-semantic model of communication are discussed.

§ 1. Semantic approach to communication

   According to the traditional view, communication is a process of transference of information from an addressor (sender of information) to an addressee (receiver of information). In other words, within the basis of intuitive perception of communication lies the well-known scheme “addressor – transference of information – addressee”. This scheme should only be seen as the first step toward an understanding of mechanisms of communication, as it allows interpretation of key terms within a very wide range of semantic values. Besides, there is a lack of clarity with regard to the following two issues:

   ( What should be regarded as information? What objects are implied when we say that information is passed from an addressor to and addressee?

   ( Is it correct to identify communication with intercourse? Perhaps, there is a definite material difference between communication and intercourse?

   The diversity of conceptual approaches to answering these questions shows that an appropriate general understanding of communication, which could serve as basis for analysing its practical aspects, has not been achieved yet. Simultaneously, contemporary metalogic (logical semantics in the first place) has reached scientific results, allowing formulation of constructive and, at the same time, sufficiently general understanding of communication. We can now discuss a complete logical theory of communication, which may serve as a basis for joining technical and humanitarian aspects of communication into a common system of views on communication. First of all, logical theory of communication assumes clarification of meaning of terms “information”, “informational message”, because these very terms are paramount for understanding the whole process of communication. Intuitively, it is clear that information must be distinguished from informational messages, which are used to transfer it from an addressor to an addressee. Information itself is some sort of abstract knowledge, which is expressed by way of informational messages, while the messages themselves are an ordered array of linguistic symbols. Clearly, for the present notion, the key terms are “symbol” and “knowledge”. Thereby, the first step toward understanding mechanisms of communication must lie in an explanation of these terms.

§ 2. Logic of symbols

   According to contemporary metalogical views, symbol – material object used for representing some other object. This general definition requires further specification. It is necessary to know what are the conditions, under which a material object acts as a symbol, and how exactly this object represents (gives a name to, directs to, expresses) something. Let us point out a number of significant points.

   First of all, the material objects themselves are not symbols. They become that only under the condition of a certain pragmatic correlation with a specific intellectual subject, which “by default” uses them as meaningful objects in some system of designation (notation) coordinates. It is especially important to consider this contingency in application to flat written and graphical material objects, as these very objects are most widely used in the process of communication. Considered irrespective of information which is expressed by them, written and graphical material objects are communicative flat figures – “complofs” – used as material bearers of various symbols (see: [Pereverzev V.N., 1998, DR-88]). At the same time, on the one hand, not any flat figure is a communicative one (i.e. “complof”) and, on the other hand, different symbols may be defined on the basis of the same complof. For example, in the basis of two different symbols – Russian letter “A” and English letter ”A” – lies the same complof, in particular, a geometrical figure, which is a certain combination of three short straight lines. Similarly, a Russian letter “O”, an English letter “O” and a mathematical figure “O” are based on another complof – a geometrical ellipse, positioned on a plane in a particular way. The difference between non-communicative figures, complofs and symbols is illustrated by way of an example, shown on figure 1.

Secondly, it is necessary to consider specificity of the designation relationship (R0) itself and its correlation with other relations, with predicate relation (R1) in the first place. These relations are amongst the most fundamental metalogical relations, by now thoroughly investigated in Logic. During the 20th century, problems of semantics were investigated intensively, appearing within intuitive understanding of a designation relation and a closely connected notion of a term. According to the classical concept of terms, defined by G. Frege, any term represents its denotatum (value) on the one hand, and expresses some meaning on the other hand. At the same time, meaning of a term characterises a denotatum of the term in a specific way, but does not coincide with the denotatum itself. For example, in phrase “Peter grabbed a gun”, the word “gun” represents a material object (a particular gun), and simultaneously expresses the notion of a gun, which, in turn, characterises the particular gun. Schematically, this concept may be expressed as a known “semantic triangle”, shown on figure 2. Regardless of intuitive palpability, Frege’s concept contains a number of deficiencies (see, for example,: [Karnap P. 1959]), which prevent it from being used as a basis for contemporary formal languages, including the formal language of Logic. As a result of further investigation in the second half of the 20th century, a quaziclassical concept of terms was suggested (see: [Logic dictionary DEFORT, 1994], [Pereverzev V.N. 1998, DE-98]), according to which:

   ( designation relation R0 is the only relation positioned between a term and its denotatum (value);

   ( meaning of any term «T» lies only in the fact that «T» is designated to some other single object;

   ( denotata of terms may equally be material or abstract objects – relations, notions and also any structurally more complicated objects, which are their derivatives.

   ( theoretical terms (terms of abstract objects) are either given a priori or logically derived from a priori given terms;

   ( empirical terms (terms of material objects) are shortened logical descriptions, derivatives from theoretical terms;

   ( if some notion is seen as a denotatum of a term, then there is a predicate relation (inhesion) R1 between the notion and the corresponding material object.

   

Thereby, if the classical conception assumes three relations – designate, express, characterise – then the quaziclassical conception of terms (see fig.3) uses only two basic relations: R0, R1.


Thirdly, a designation relation R0 between a term «T» and its denotatum D(T) is always pragmatically given within some system of designation coordinates. This means that, on the one hand, when we deal with a given structure «T»R0D(T), it is implicitly assumed that some intellectual subject IS1 performed formalisation, i.e. defined object «T» as a name for an object D(T). On the other hand, when some other intellectual subject IS2 assumes term «T», it can interpret this term, i.e. realise which object this term is related to. Thereby, within the process of interaction between subjects IS1 and IS2, two important pragmatic relations may be used: formalisation relation (Rf) and interpretation relation (Ri). The essence of these relations is illustrated in figure 4. Summarising the above, it can be said that while operating terms and symbols in general, a person unavoidably uses four basic relations: R0, R1, Rf, Ri. These very relations are most significant for understanding mechanisms of communication.


To finalise the short discussion of the logical theory of terms, it is appropriate to point out that any term is a symbol, but not the other way around. A symbol is a term only if it actually represents some object, but only one object, not many. On the other hand, there are symbols which aren’t terms. Such symbols are, for example, polysemantic words and the so called “empty terms” – “round square”, “married bachelor”, “flat ball” and so on – which do not denote anything due to the logical incompatibility of the simpler terms contained within them. All these semantic subtleties have to be somehow considered in the process of analysing of informational messages, because the former are, as has been pointed out already, an ordered array of linguistic symbols.

§ 3. Knowledge and Information

   The next step in understanding the phenomena of communication is analysis of specific characteristics of denotata of terms, representing some information, or, to put it simpler, an analysis if what is information itself. The notion of information is closely related to the notion of knowledge. Investigation of “now knowledge is presented inside a human brain” in cognitive psychology lead to realisation of the fact the knowledge – “abstract representation” of reality (see: [Solso R.L., 1996]). Investigation of the same question in logical semantics lead to realisation of the fact that knowledge – abstract objects (relations, notions, numbers, functions and so on), which have become within the reach of understanding of a particular person or a group of people. Knowledge is logically structured and reflects a state of affairs either within the world of external material objects or within internal sensor images (perceptions) of a particular person. Knowledge may be transferred from one person to another only if it is presented in an objective material form, which is normally achieved through a natural or a formal language. Expressed through objective linguistic symbols, knowledge is thereby separated from the process of understanding of it by a particular person and assumes the status of a formalised knowledge or information. Thereby, logical theory of communication is reliant on the following two conceptual provisions (see: [Dictionary of logic DEFORT, 1994]):

   ( knowledge – comprehended idea (abstract object, accessible for understanding by a particular person or a collection of people),

   ( information – formalised knowledge (knowledge, presented in an objective linguistic form).

   Any information is knowledge, but the opposite is not the case, because, other than formalised knowledge, there is also knowledge which has not been formalised (that which is not expressed through some sort of objective symbols). Unformalised knowledge (for example, intuitive knowledge of experts) is only pin-pointed by internal language of sensors of a particular intellectual subject and therefore is not accessible to any other intellectual subject. Any knowledge is an element of potentially infinite aggregation, which is only a part of actual infinite aggregation of ideas. The present metaphysical understanding is illustrated in figure 5.


A number of consequences arise from the above-formulated understanding, which contradicts widely accepted perceptions of information. Within the context of consideration of mechanisms of communication, the following appear to be most important amongst these consequences.

Similar to knowledge in general, information itself is neither true nor false. Only those informational messages may be true or false, which are used to transfer information from and addressor to an addressee. Objective informational massage is true if the knowledge, which it expresses, is consistent with the way things really are, which takes place in the external world; subjective informational message is true if the knowledge which it expresses is consistent with the way things are within the internal world of sensor images of a particular intellectual subject. For example, if an intellectual subject X says: “White bears live in Africa”, X thereby produces an objective informational message, which is clearly false. However, if the same subject X says: “I think that white bears live in Africa”, thereby it creates a subjective informational message, which would be true if X actually believes that white bears live in Africa.

   While transferring through informational channels, not the information itself is measured quantitatively, but only the level of complexity of the corresponding informational message. Certainly, there is a certain connection between volume of an informational message and volume of information it expresses, however it has non-linear character and in many cases may not be present. For example, informational message “Abracadabra abracadates abracadabrial abracadabra” holds non-zero quantitative volume (49 bytes, including three spaces, which are also a type of a symbol; see: [Pereverzev V.N. 1998, DE-88]), at the same time, holds no information at all. On the other hand, for example, informational massage “Linguistics” has a very modest quantitative volume (11 bytes), but at the same time, represents a fairly complicated array of information, containing the whole content of contemporary science of languages.

   Finally, another principally important point for understanding communication – the question to how a person gains knowledge. As a semantic analysis of this point shows, there are two main methods:

   ( predicative (objective-analytical; this method of collecting knowledge takes place when a person rationally comprehends objects of sensor perception given to it or abstract understanding)

   ( semantic (interpretational; this method of collecting knowledge takes place when a person interprets linguistic symbols, perceives their semantic meaning).

   These methods are relatively independent of each other and in many cases may provide the same knowledge. For example, if during a clear sunny day a person looks toward the sky, she can clearly perceive that the sky has blue colour. In this case, the person gains the simple knowledge predicatively, by way of rational comprehension of results of her direct sensorial perception. At the same time, the same knowledge may be gained through interpretation, i.e. not through direct observation, but by way of interpreting sentence “The sky is blue”, printed in a school textbook. Similarly, the knowledge of the fact that two times two equals four may be gained predicatively by a person (i.e. as a result of independent reasoning about mathematical relations between numbers), and also through interpretation (for example, having read in a textbook on arithmetic sentence “Two times two equals four”). Predicative method of gaining knowledge is primary, providing basis for any rational activity of a person. Semantic (through interpretation) method is supplementary, however, with advent of civilisation it is used more and more intensively. In the real process of gaining knowledge, both methods are normally used in close connection to each other. At the same time, there is a possibility of two extremes in their application: excessive reliance on the predicative method produces “lame wisdom”, while excessive reliance on the semantic method – “book-worm knowledge”, unsupported by independent analysis of collected knowledge.

§ 4. Semantic model of communication

   Based on the above, a corresponding semantic model of communication may be formulated and an answer to the question of difference between communication and conversation may be offered. As has already been mentioned, the original scheme “addressor – transferring of information – addressee” requires further specification and supplementation. 

   The first supplementation is contained in the fact that the actual object, transferred through channels of communication, is not the information itself, but an informational message, expressing corresponding information. The stress on the process of transferring of information lead to development of the well-known technical model of communication, arising from works as early as those by K. Shennon and N. Viner (see figure 6). Within the technical model, the most important consideration is given to issues of proper transference of messages from a sender to a receiver. Due to mistakes during coding, encrypting, decoding and decrypting of the message and also technical disturbances, the resulting informational message, received by an addressee, may be significantly different from the original. In this case, adequate transferring of information may turn out to be impossible without feedback – transference of information from a receiver to a sender as part of a process, such that the final message is corrected according to its similarity with the original message. Strictly speaking, the technical model is only a model of one component of communication – process of transferring information from an addressor to an addressee. The most important psycho-intellectual aspects of communication are left outside of the technical model, these aspects relating directly to sender and receiver of information. Meanwhile, these very aspects play a defining role in the process of communication as a whole. Even an undisturbed, adequately transferred informational message may be understood by an addressee incorrectly due to a number of factors, relating to the sphere of her perception and reasoning. Thereby, it is necessary to analyse the phenomenon of communication within a wider general semantic model. Let us point out the most important elements of this model (see figure 7). 

   

The first necessary element of communication is creation of an informational message, i.e. process of formalisation of some objects. The process of formalisation should not be simplified, as some simple procedure of “attaching labels” to objects. The more complicated the meanings under formalisation are, the more complicated the process of formalisation is. A typical example of complicated formalisation is writing of a scientific or fictional book. In these cases, even if the author has full knowledge of what she is writing about, she has to apply considerable effort toward writing an appropriate text, i.e. toward creation of a written informational message, which would adequately represent the meaning. 

Various errors of formalisation may arise during the process of creation of an informational message. A typical example of such mistakes – grammatical mistakes in the text. A more complicated example – stylistic and semantic mistakes, made by the person while trying to express her knowledge using a foreign language, which is not familiar enough to her.

Second element of communication – transferring of an informational message through technical channels of communication, which necessitate a variety of coding / decoding and encryption / decryption.

Finally, the third and most important aspect of communication – interpretation of informational messages, received through channels of communication by an addressee. There may a variety of errors of interpretation arising during the process of interpretation. Semantic mistakes made by an addressee while trying to translate a message received, written in an insufficiently familiar language, to her native language are mistakes of interpretation. Another example of a mistake of interpretation – inability of an addressee to adequately understand the content of a message received, due to complexity of the content itself. If the received message is wrongly interpreted by the addressee or is impossible to interpret, then, thereby, the most important goal of communication is not reached – understanding of transferred information. On the other hand, if the addressee interpreted the message correctly, then that is sufficient to announce the process of communication realised. For example, if subject X received a letter from subject Y by mail, then communication between X and Y take place if X managed to understand the content of the letter correctly, i.e. managed to interpret the received informational message correctly. Simultaneously, generally speaking, whether the receiver is acquainted with the sender of the message is insignificant. The important thing is that the transferred information, i.e. process of communication, has been realised successfully. In this case, the addressee gained new knowledge semantically, through interpreting the received message. Gaining knowledge semantically is communication. Gaining knowledge not semantically, but predicatively (objective-analytically) is then not communication, but what is commonly intuitively understood as interaction. Summarising the above, let us formulate the following two statements:

   ( communication (communicative intercourse) is a process of gaining knowledge through interpretation of informational messages;

   ( intercourse itself (predicative intercourse) is a process of gaining knowledge through actual rational reasoning about objects of sensor perception or abstract understanding.

   Predicative intercourse may be performed a person “without words”, i.e. knowledge is gained through direct interaction with a variety of objects. Unlike predicative intercourse, communicative intercourse always assumes use of a language, different symbols which are interpreted by the person and thus corresponding knowledge is gained. Communicative and predictive conversation together make up what is normally intuitively understood as intercourse in general. Thereby, the main difference between communication and intercourse lies in the fact that communication – specific type in intercourse, which ought to be differentiated from predicative conversation.
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Fig. 2  Frege’s semantic triangle
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Fig. 3 Quazi-classical concept of terms
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Fig. 4. Formalisation of objects and interpretation of terms
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Fig. 5. Information and unformalised knowledge
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Fig. 6 Technical model of communication





 Addressor’s  knowledge





Original Message





Transferring of information through channels of communication





  Addressee’s knowledge





Fig. 7. Logical model of communication
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