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Abstract  

The paper deals with describing a variety of interpretations of causality in different branches of 

modern science focusing on its multidisciplinary aspects. Moreover, historical and genetically 

reasoned aspects of causality in different areas are highlighted in this work. The authors take for 

granted that everything observable and calculable is commonly beyond dispute, and a deep 

understanding of causal reasoning creates an opportunity to govern different processes in various 

areas of human activity. Hence, interpretation of causality can be related to formal, natural, and 

social sciences, among which are physics, medicine, logic, philosophy, jurisprudence, psychology, and 

linguistics. To achieve the purpose of the paper, the authors employed such methods as observation, 

analysis, deduction, induction, synthesis, and description. The study proves that application of ideas 

obtained from physics (the hypothetical theory of a multiverse existence), logic (the implicative 

connection between actions), philosophy (generation of one phenomenon by another in both 

objective and subjective reality), psycholinguistics (the notion of mental causation), and linguistics 

(variety of linguistic means to express causality in different languages) shapes views of people on the 

interpretation of the phenomenon of causality and contributes to further comprehensive study of 

the causality using different approaches, linguistic inclusive. The paper also provides evidence for the 

causal reasoning being one of the most important mechanisms of categorization of the real world, 

thus making causality multidimensional. In conclusion, it is worth mentioning that modern global 

processes in all areas of human life demand a higher level of cross-cultural communication. The 

abovementioned signifies that one should be cautious in choosing language means to reflect the 

nuances of causal fragment of his/her worldview in order to be properly understood by speakers not 

only of other languages/cultures, but also by their own, for different speakers can perceive and 

interpret reality differently. 

Keywords: Causality, Causal reasoning, Categorization, Mental causation, Worldview, 

Multidimensional.  
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Introduction 

Global processes in all areas of human life demand a higher level of cross-cultural 

communication (Batsevych, 2009; Chodzkiene, 2014; Selivanova, 2011, and others). Causality, being 

one of the most important concepts of human civilization, has a long history since a simple 

perception of cause / reason, its inseparable connection with result and consequence to a complex 

cognitive system / construct known as a causal complex. Causal reasoning is one of the most 

important mechanisms of the reality categorization (Lemish, 2015a, p. 14) Moreover, a deep 

understanding of causal reasoning creates an opportunity to govern different processes in Politics, 

Economics, Jurisprudence, and other areas of human activity. 

The phenomenon of causality has been in the center of discussion for more than 2000 years. 

In the IVth century B.C., Aristotle defined four causes: material, formal, efficient (moving), and final 

(Falcon, 2019; The Metaphysics of Aristotle, 1801, B. V, p. 110–111), which still serve as a basis for 

many theories in various disciplines trying to deepen, expand, contradict, or change causality / 

causation principles. 

With the interpretation of language as a means of human thought formalization and 

representation (Amatov, 2010; Neeleman et al., 2012, and others), mapping and expressing the 

universal and specific phenomena of reality by native speakers in different languages have become 

one of the major challenges in modern Linguistics (Lemish, 2013). Besides, researches in the above 

field are considered relevant to such problems as “language – thinking”, “language – consciousness”, 

“language” – “cognition” (Kubryakova, 2004; Kurhut, 2002; Zahnitko, 2011). In modern Linguistics 

causality is interpreted as a causal complex (Amatov, 2010; KHaag, 2004; Komarov, 1970; Lemish, 

2014a, 2014b; Mikhailova, 2010; Tazhybaeva, 2001, and others). 

While studying the phenomenon of cause-and-reason relations, an agent structures the 

obtained data and represents them in the language. Thus, mental and logical actions are interrelated 

and reflected in the language. According to Shcherba, mind and language make a single unity, hence, 

language observation means mind observation since “the last one can’t be observed beyond 

language forms” (1974, p. 339). 

We consider that causality can be interpreted as an ontological and epistemological category. 

Ontologically it represents a causal situation meaning a fragment of natural / virtual reality in which 

objects at a certain time in a certain place are connected with a causal relationship. In addition, such 

a situation is restricted and interpreted by a speaker from a communicative and pragmatic 

standpoint (Lemish, 2015b, p. 4). Epistemologically this category can be represented by a causal 

complex that covers all the possible constituents facilitating to cognize the world. The more a person 

is aware of causal manifestations in different areas of life, the easier he / she can come to just 

conclusions and, hence, the better improve his / her personal and social position. 

Thus, the main purpose of this paper is to describe the interpretation of causality in different 

branches of modern science focusing on its multidisciplinary aspects. 

The major methods employed in this study include observation, analysis, deduction, 

induction, synthesis, and description. 

Interpretation of causality in natural and formal sciences 

Taking into account that everything observable and calculable is commonly beyond dispute, 

interpretation of causality can be related to all branches of scientific activity, among which are 

Philosophy, Logic, Physics, Medicine, Psychology, Linguistics, Jurisprudence, and others. 
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First of all, we would like to draw attention here to the idea that parallel worlds may exist. A 

possible explanation of it can be found in Einstein’s theory of relativity (both special and general) 

(Einshtein, 1922; Trautman, 2006), according to which gravity is defined as the curvature of space-

time continuum. Consequently, the concept of simultaneity is relative: two events, simultaneous for 

one observer, may not be simultaneous for another observer, if the observers are in relative motion. 

The given fact implies that there may be more than three dimensions. Then string / superstring 

theory (Polchinski, 2005; Schwartz, 2007) describes all the fundamental forces and forms of matter, 

that require the existence of extraspatial dimensions. The Heisenberg’s Uncertainty principle (Furuta, 

2012; Hedenmalm, 2012) determines the correlation between the position and momentum of the 

particles, stating that the more precisely the position of some particle is determined, the less 

precisely its momentum can be. All of the above-mentioned fundamental discoveries in Physics laid 

the foundations for the hypothetical parallel universe (or multiverse) theory (Greene, 2011). 

Therefore, it could be argued that languages can form a kind of “multiverse” existing in separate 

dimensions but permanently interacting with one another (Lemish, 2015a, p. 105–106). 

Dynamic modeling directly linked to causal inference is widely applied in Medicine, 

particularly in Epidemiology, where it helps to detect symptoms of diseases, fixing diagnoses and 

prescribing an appropriate treatment. A causality model, that describes causes in terms of sufficient 

reasons and their constituents, illuminates a multi-causality principle when the strength of its 

constituents depend upon the prevalence of complementary reasons in their interaction (Galea et. 

al., 2009). Most epidemiologists, however, agree with Hume and Popper that “causal inferences 

cannot attain the certainty of logical deductions” (Lewis, 1973), in other words, come down to causal 

hypotheses. 

One of the most important ways of understanding causality is to interpret it from a logical 

perspective. Traditionally, Logic considers a language to be a means of expressing basic forms of 

reasoning including concepts, judgments, and inferences. It happens so because in Logic execution of 

a thought expression through correct lingual codes plays a crucial role, and all logical results relating 

to inferences are formulated in case of being applied to the correct sentences only (Gzhegorchik, 

1979, p. 13). 

It would be of special interest to study the law of implicative syllogisms, since it is applied in 

the sentences with cause-and-effect relations. In our opinion, they build the basis for all causal 

microstructures. The notion of implication (from Latin implicatio – “entwining”, implico – “being 

entwined”) is generally defined as a logic operation that is to join two statements by means of a 

logical connection with the aim to form a compound statement. The implication itself captures 

neither conditional, nor causal, nor any other semantic connection. Its meaning is encompassed by 

the truth of a compound statement dependence on the truth of its components. 

In Logic, the content of the implicative connection is most adequately rendered by a 

compound sentence with the conjunction if (якщо), which is called a conditional sentence or if-

sentence. However, a number of scholars have recognized that the implicative connection does not 

fully comply with the conditional relation, and that language constructions do not correspond to the 

logic operations, but only partially correlate with them (KHrakovskii, 1998, p. 29). The logical 

conditional connection is formalized through the process of constructing counterfactual implications. 

To express the causal connection, the causal implication is used. It can be represented by the formula 

А⊥В, where the sign ⊥ indicates the connection between the components A and B (Logicheskii slovar, 

1975, p. 241). It can be interpreted as a general implication formula А→В: if A, then B. The formula 

А⊥В means generally B being caused by A, that is, the connection reflects both substantive and 

causal (logic) links. The logic and structural invariant of the cause can be extracted from various types 
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of sentences with relations of causal implication. The causal implication is characterized by three 

ontological properties: obligatoriness, geneticity, and asymmetry. These characteristics form the 

integral and differential basis for both a general correlation of causal implication and its components. 

Thus, the logic defines causality as a notional category expressing substantive and logical causal 

relations that are represented by various language codes at different levels. 

It is of particular interest to investigate a causal approach in Neurology proposed by Seth 

(2006). He suggests that neural systems can be analyzed in terms of causal networks (neurons 

engage in causal interactions with one another and with a surrounding body and environment itself). 

It should be noted that the mentioned experiment is carried out based on modeled neural systems 

with a combination of the analysis of time series (according to the Granger's causality based on the 

forecasting process). If we have the prediction that Х1 → Х2, where a signal Х1 causes a signal Х2, 

then past values of Х1 should contain information that helps predict Х2. It is important to mention 

that the behavior of neurons may vary, but the scholar claims that analysis of causal interactions 

accompanied by selection of specific features indicates the regular shift, by which he means 

differential dynamic repertoire of neural interactions adjusting causal center for learning / 

acquisition. Neurological interpretation of the results suggests that there is a reason for focusing 

individual attention on the certain dominant or dominants of a causal complex. It appears to be a 

natural result of previous experiences of a person or particular contexts. 

Since the object of our study is the category of causality represented by a mental (logical) 

construct, we need to specify the meaning of the mental causation. The term "mental causation" 

applies to a kind of causal category involving mental states of volitions (Lemish, 2011; Vezhbitskaia, 

1997; Wierzbicka, 1996) such as desires, goodwill, consciousness, intentionality (philosophy of mind), 

and model of the Type of Information Metabolism (Psychology) which is characterized by various 

means of expression in different languages. 

Representatives of each type of information metabolism have their own peculiar vocabulary, 

which means that lexical criteria may be applied to identify the type. People struggle to understand 

one another because of different interpretation of reality by different individuals. 

The only way for the thoughts to be stored and accumulated is language means. The 

language does affect thinking (either clarifies or misleads), however, there is no correlation between 

mental representation and its linguistic structure. What makes it worse is a real-life communication 

and intercultural communication in particular. Thus, the psychological approach to the study of 

language and mental causation has proven useful (language + thinking + consciousness = 

psycholinguistics).  

Interconnected processes of logic phenomena, mental constructs (concepts, images, and 

frames), built under the influence of linguistic and extralinguistic factors, are perceived differently by 

representatives of different nations. Nikitin states that “we can deal with one and the same object of 

a conceptual level of abstracting and generalizing units in our consciousness but consider these units 

in different dimensions with different aims: in one case we are interested in what they reflect, in 

another – how they are expressed” (1996, p. 89). 

The problem of mental causation is a conceptual issue in the philosophy of consciousness. 

The essence of the mentioned issue is how to explain a general fact, that intentional thoughts or 

intentional mental states cause intentional actions (Problem of Mental Causation). 

At first sight, the basic problem of mental causation is an intuitive one and we need to 

cognize it. Mental actions cause physical actions and vice versa. However, it is clear that not all 

desires can cause physical actions. Hence, the problem divides into several distinct sub-problems, 
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including causal exclusion, anomalism, and externalism (the so-called external action or sensory 

perception).  

The cause-and-effect relationships between facts and human actions constitute a 

fundamental part of general knowledge about the world (a philosophical aspect). Therefore, causal 

relations are clear due to semantic specifics of their components even in case of unmarked means in 

the whole text (for example, in asyndetic sentences). 

The important role in mental causation studying is played by cognitive psychology and 

cognitive linguistics. The reason is that the brain receives information about the outside world with 

the help of five senses (physiology), stores and processes data (psychology), figures out and 

interprets information (logic) and formulates it as sentences / utterances or thoughts (linguistics). 

The semantics of mental causation interacts with the semantics of control since 

argumentation may be both subjective and objective (Podlesskaya, 1993, p. 173). If a conclusion is 

caused by natural conditions, it cannot be controlled by a speaker, and is only observed by him/her, 

hence, a control is absent. However, in situations involving the speaker’s opinion, behavior, attitude, 

or social status, the agent tries to control or to eliminate control by engaging the listener in observing 

and estimating the situation. 

Interpretation of causality in social sciences 

Interpretation of causality as a philosophical concept encompasses a range of cause-and-

effect relationships. A neutral definition is almost impossible since every aspect of causality adds to a 

holistic understanding of the concept itself. In its broadest sense, the causality is a connection or 

linkage between events, subjects/objects, and states. Causal relationships indicate that the cause 

produces consequence or, at least, its possibility. 

Philosophy defines the cause as a phenomenon that causes one thing under certain 

conditions, gives rise to, changes or generates something else; the latter is called the effect or the 

consequence. The consequence depends on a definite diversity of conditions. Every reason is a cause 

in some respect, and every cause may become a consequence. Thus, under different circumstances, 

the consequence may transform into a cause / reason for the other effect / consequence (Filosofskii 

entsyklopedicheskii slovar, 1983, p. 531). 

Historical and genetic links of the category of causality demonstrate its connection with the 

categories of purpose, place, time, conditions and concession. Nevertheless, the category of causality 

is a higher order category. The mentioned categories subordinate to the category of causality, and 

being its components, form a single causal complex.  

Thus, a causal complex consists of several binomials (the precise number varies according to 

the research principles) and presents a range of relations such as cause – effect, reason – conclusion, 

condition – result, concession – consequence, purpose – means. The distinguishing and isolating of 

causality from other phenomena can be achieved only through abstraction. 

Classification of cause-and-effect relations in modern science relies on various criteria. 

According to the nature of their relations, they are divided into material and ideal, informational and 

energetic, physical, chemical, biological and social; according to the type of connection, there are 

dynamic and static cause-and-effect relations; according to the amount and coherence of impact 

they may be divided into simple, compound, multifactorial, systemic, and non-systemic cause-and-

effect relations (KHaag, 2004, р. 11). Moreover, there are external and internal; main and secondary; 

objective and subjective; general, special, single, etc. causes (Filosofskii entsyklopedicheskii slovar, 

1983, p. 531). 
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A phenomenon (a process, an action) is defined as a cause of another phenomenon (a 

process, an action) if: 1) it precedes its effects temporally; 2) the first is a necessary condition for the 

occurrence, change or development of the other one. Namely, in case the first phenomenon / 

process / action generates the second one. Cause and effect being an objective phenomenon, their 

connections are designated as causality or cause-and-effect relation (Filosofskii slovar, 1981). 

The essential properties of causal relation that ontologically distinguish it from the other 

types of relations are as follows below:  

1) obligatoriness (understood as an intrinsic and inseparable connection between cause and 

effect, when the effect inevitably results from the cause but not follows it mechanically, according to 

Komarov) means that cause and effect are connected with the relationship of internal necessity (a 

phenomenon cause includes a phenomenon consequence); 

2) geneticity (the structure of the effect is reflected in the structure of the cause) means the 

transfer of the structure from cause to effect: the structure of the effect reproduces or represents 

the structure of the cause;  

3) asymmetry means that cause-and-effect relationships are strictly directional, and cause 

and effect relation refers to a connection between two phenomena in which one defines the other 

(Komarov, 1970, p. 17–19). Cause and effect are contiguous in space and time, and the causality 

forms asymmetric relationships. 

Unlike other types of relations, the causality is able to generate or determine one 

phenomenon by another, which underlies the genetic connection between its components and 

represents its main ontological property. Causal connection (generation) is one of the main forms of 

interrelation and dependence of the objects of reality, and, in our understanding, underlies not only 

one microstructure of a causal complex such as cause – effect, but also of reason – conclusion, 

condition – result, concession – consequence, and purpose – means. Cause and effect as 

philosophical categories are naturally inherent in both thinking and language. 

The categorial apparatus of Jurisprudence also includes definitions / interpretations of the 

causal complex constituents (cause, reason, condition, concession, purpose, effect, conclusion, 

result, consequence, and means) which implement the ontological and epistemological category of 

causality. 

In criminal law, for example, causal relationships are defined as an objective connection 

between the action / activity or inactivity (cause) and socially dangerous consequences (effect), in 

case an activity or inactivity causes (produces) socially dangerous consequences (Kryminalne pravo 

Ukrainy, 2010, pp. 129–130). The main features of causality include its necessity and randomness. 

Establishing a necessary causal connection is required to establish the subject of a crime. The 

necessary causal connection takes place in case: 

a) a cause is prior to an effect in time;  

b) a cause always produces an effect;  

c) a cause is a dominant condition that may lead to a socially dangerous consequence;  

d) a cause inevitably results in a socially dangerous consequence.  

The causal connection between causes and effects has to be artificially isolated from the rest 

of cause-and-effect relations so that we can see this connection in its "pure form". Since the effect is 

always a consequence of something (Ozhegov, 1990, p. 745), in law, it is regarded as a necessary 

component of the causal connection. 
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The purpose as a constituent of the causal complex is one of the most widely used notions in 

the Criminal Code. Hence, a purpose is a desired result that a person envisions, plans and commits to 

achieve, determining the direction of an activity (Kryminalne pravo Ukrainy, 2010, p. 173). 

As for the reason, it is considered to be a source, a basis for structuring something, that is it is 

its core sense (Ozhegov, 1990, p. 372). For instance, Chapter IX of the Preliminary part of the Criminal 

Code of Ukraine contains provisions concerning legal reasons, as well as order and cases of the 

criminal liability release.  

As for the causal dominant conclusion, the judges, considering and examining the premises 

and grounds for discharging from criminal liability, infer the necessity for this measure, that is, they 

draw the conclusion, what in fact is consistent with its definition (Ozhegov, 1990, p. 91).  

The result is the final result of a particular action or situation (Ozhegov, 1990, p. 551). Based 

on the made conclusion a judge proclaims a decision concerning grounds for discharging a person 

from criminal liability. 

In legal meaning, the causal dominant concession correlates with the similar notion of 

hypothesis which is interpreted as “an element of the legal rules that prescribes the conditions under 

which the behavior patterns are to be applied (disposition)” (Zahalna teoriia derzhavy, 2009, p. 234). 

Therefore, the legal conceptual framework interprets general legal notions in terms of causal 

dominants notions proposed in our research, specifying their meanings for particular situations and 

legal cases. 

Causality in Linguistics has been studied from different points of view with a focus on various 

language objects, namely: causal prepositions and conjunctions (KHaag, 2004; Lemish, 2015a), simple 

(Iashchenko, 2007), and complex sentences (Lemish, 2015a; Zelenska, 1993), using a functional 

(Amatov, 2010; Sanders et al., 2009), or a corpus approach (Vainorenie, 2017, 2018). Causal 

semantics was thoroughly investigated by Katsnelson (1972), Komarov (1970), and others. In modern 

Linguistics causality is interpreted as the causal complex (Amatov, 2010; KHaag, 2004; Lemish, 

2015a; Tazhybaeva, 2001, and others). Studying the causal complex as a mental and logical construct 

that represents the ontological and epistemological category of causality in an individual 

consciousness (as noted by prof. Lemish, 2015a, 2015b) makes it possible to identify 10 causal 

dominants (cause, reason, condition, concession, purpose, effect, conclusion, result, consequence, 

means). Linguistic means used to express the abovementioned dominants can vary a lot not only 

among speakers of different languages (because of their divergent lexical, morphological, and 

syntactic systems), but also among speakers of one and the same language depending upon their 

personal background and professional area. Hence, one should be cautious in choosing language 

means to reflect the nuances of causal fragment of national worldview in order to be properly 

understood by speakers, especially if their native language / culture is different.  

Discussion and conclusions 

Thus, having studied the multidisciplinarity of causality as of an ontological and 

epistemological category we came to the following conclusions: 

• the events are generated both by objective and subjective reality;  

• the existence of one action is always triggered by another (or even several other 

actions combined);  

• a causal complex representing the category of causality in minds of people speaking 

different languages exists in a kind of multiverse (following ideas from Physics);  
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• a structure of the causal complex determines the structure of reasoning and ways of 

understanding the world;  

• one causal notion is bound up with at least two more terms within a causal complex;  

• the language is inseparable from the speaker and consists of physical and 

psychological components;  

• perception and language expression of causality mostly depends on mental 

development, insight and life experience of individuals; 

• certain semantic relations may appear either more general (causal) or more specific 

(degree of argumentation, ability to control, and ability to estimate); 

• mental causation is a kind of causal category that is directly related to the problems 

of volition, and has specific means of expression in different languages. 

• the notion of mental causation is inherent in language, reasoning, and consciousness;  

• the type of information metabolism defines the speaker’s ability to participate in 

communication, as well as his / her social position;  

• with the aim to detect a specific type of causality, one may need the knowledge of 

Philosophy, Logic, Psychology, and Linguistics; 

• to prevent misunderstandings, thoughts are to be formulated by proper linguistic 

means. 

The application of ideas obtained from Physics (as for possible multiverse existence), Logic 

(the implicative connection between actions), Philosophy (one phenomenon generates another in 

both objective and subjective reality), Psycholinguistics (the notion of mental causation), and 

Linguistics (variety of linguistic means to express causality in different languages) shapes our views 

on the interpretation of the phenomenon of causality and contributes to further comprehensive 

study of the causality using different approaches, linguistic inclusive.  
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