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Abstract. In this paper an economic system is represented as a Causal Dynamical 

Network, (CDN). Each link of CDN exists due to cause-n-effect. each node is either 

a demand or supply node. The link between demand, and supply exists due to the 

existence of causality, here is taken as consumer/producer surplus which is a 

function of preference manifold. Growth is the existence of entropy in CDN. 

Entropy is measured as a metric probability, which measures change in local 

equilibrium. Local equilibrium is equilibrium on disordering locality links. 
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1 Introduction 

The objective of this paper is to build a systematic approach to the analysis of 

economic growth. The idea is that economic growth is a function of cause-n-effect. 

A cause is an stimuli such as demand, utility, and surplus. An effect is the 

consequence of the existence of an stimuli; which in this case could be supply, 

prices, and choice of products. Though other cause-n-effect factors can be 

considered, in the present paper only the above mentioned elements are taken into 

account. An economic system is considered to be similar to a network consisting of 

nodes and links. Each node is either a cause or an effect. A link exists if there is a 

causal relationship between an entry nodes and an exit node. The network that is the 

most appropriate to represent this concept is the Causal Dynamical Network (CDN), 

[1], [2], [3], [4], [5] in relation to dialectic complexity. CDN is a connected graph. 

Connectivity is the result of dynamical interaction of cause-n-effect. Therefore CDN 

is time independent. Connection is turned “on" and “off" based on the existence of 

causality. One particularity of this system is the occurrence of disordering locality 

links, [7]. Disordering localities occur when there exists random cause-n-effect. 

CDN is called a complex system if there exists dialectic causality, [6]. Dialectic 

causality occurs when there are several causes for an effect and these causes seem to 

be contradictory from each other. In addition, there exists a certain dynamics among 

these causes. The same can be said about the effects. Each cause can have many 

effects, and these effects may seem to be contradictory from each other. In addition, 

there exists a certain dynamics among the effects. 

In this paper cases are considered where there is one or several causes for an effect. 
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Multiple causes are either compatible or dialectic causes. Each cause is considered to 

be a tensor, and each effect is in a tensor field, [8]. The number and thus the stability 

of the links of a CDN depend on the existence of dialectic causality. It is this 

dialectic causality that defines the level of complexity of a CDN. In this context 

dialectic causality is synonymous with dialectic complexity. The degree of the 

complexity of a CDN varies depending on the existence of direct and dialectic 

causality in regular and disordering locality links. The higher the dialectic 

complexity, the higher the entropy of a CDN. Dialectic complexity can vary from 

high to medium to low levels. Dialectic complexity can be measured by calculating 

the entropy, [9] of a CDN. The entropy of a CDN is measured using metric 

probability in the Universal Probability Space, (UPS) introduced in [10], and [11]. 

     

       Entropy in the context of an economic system is an indicator of economic 

growth, [12].[13], [14], [15], [16]. Entropy is at maximum if there exists a stable 

general equilibrium,[17], [18] where consumer and producer utility functions are 

fixed and are not differentiable any longer. Entropy decreases as a function of 

dialectic causality and its representation, the disordering locality links. Dialectic 

causality corresponds to evolutionary consumer and producer utility manifolds. 

Utility is considered to be a manifold as it is a function of a multitude of factors such 

as consumer/producer surplus, quantity of goods produced, and preferences. 

Consumer/producer preferences are functions of interpretation and it's derivatives 

which are the elements adjacent to it, [19]. Since interpretation is prone to 

unexpected or random changes, it is therefore, considered to be the main factor in 

producing dialectic causality, and in consequence disordering locality links. It is 

stated that dialectic causality produces non-locality or disordering locality links. In 

resume, it is stated that growth occurs when disordering locality links are present in 

a CDN. The more the number of disordering locality links the higher the growth 

level. This is proven in the next section. The schematics of the dynamics of dialectic 

complexity and entropy are shown in Figure 1. In Figure 1, the existence of dialectic 

causality leads to positive entropy (H  0) which leads to an evolution in a CDN. If 

dialectic complexity is low, then eventually, the network can reach a local 

equilibrium, meaning that no new change is occurring locally in the network. This 

could eventually break down, and lead to a new entropy and the cycle continues. Or 

on the other hand, local equilibrium can spread to a general equilibrium, (H = 0). 
General equilibrium leads to a static state, which is a static network that stays fixed. 

On the other hand accidental or unexpected dialectic causality changes the state of 

the network back to an entropic state and a new cycle begins. The overall objective 

is to explain economic growth as a function of dialectic complexity in the context of 

a CDN, and to analyse its' characteristics, [20]. 
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Figure 1. Dialectic Complexity 
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