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Abstract. This paper deals with the analysis of international trade within the EU from the point of view of modelling social networks using the exponential random graph method. This method appears to be convenient from a practical point of view because it examines the behaviour of specific entities within the network. There are many studies that analyse the various effects of bilateral trade relationships from different perspectives, such as the volatility rate. International trade has a huge impact on the development of globalization within the world. It creates the appropriate background for the further development of relations between countries and not necessarily between countries dealing with trade.
Exponential random graph models attempt to look for dependencies in relationships between entities, and then create a model for network structure. This model provides a view of the entire network from the point of view of local structures such as reciprocated ties or triangles. The social network can then be perceived as a structure that is made up of local patterns of specific relationships that we call network configurations. These configurations correspond to the model parameters. Exponential random graph can be used to create models in different cases and one of the areas where these models are not so much used is international trade. The international trade of EU is well recorded and it is possible to establish a network of relationships where the level of trade and the interconnection between countries creates the appropriate background for further modelling using exponential random graph models.
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1 Introduction 
Globalization has changed the character of the world economy and has influenced international business strategies. Not only large businesses, but also small and medium-sized companies, are also trying to promote internationally. These companies learn to distribute their production activities and services to those countries where it is worth to redistribute their own activities. These activities are transferring to countries that offer favorable conditions. In recent years, not only the dynamics of international trade has increased, but also the shift of technology. Products are compiling internationally across different global chains. Not only the activity of politicians but also activities of economically active organizations, wipes out any border between states, while increasing competition on international markets. This encourages growth in transforming economies.
It is clear that the trade is more common within country than between each other nations  (Helliwell, 2000, McCallum, 1995). As (Eaton and Kortum, 2002) estimated that areas that do not have geographical boundaries are able to have five times more trade than those with borders. The lack of trade between countries can often be explained by various formal trade barriers such as poor enforcement of international contracts with the help of governments (Anderson and Marcouiller, 2002), or inadequate information on possibilities for international trade (Portes and Rey, 2005). Business and social networks that operate between countries can help to break down these barriers. Researchers can then help to look at how to overcome these barriers. Research can serve as documents and is able to quantify the existence of such barriers.

While transnational networks are primarily researched as a means of overcoming barriers to trade, much of the research on the impact of domestic networks on international trade is rather motivated by the view that they are an informal barrier to trade, with network members colluding to increase their market power by restricting foreign competition. There is also a line of work that measures the effects of domestic networks on the composition of international trade.

The aim of this paper is to highlight the possibility of analyzing international trade between countries in terms of social network analysis. The paper brings some definitions of economic networks and international trade as outlined in the following chapters. Many publications deal with the field of international trade analysis but few of them deals with social network analysis as a tool to analyze international trade. We discuss the possibility to utilize social network analysis to international trade. We use random graph model to analyze some basic international trade characteristic.
2 Random graph model

Random graph model 
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(Erdos and Renyi, 1966, Albert et al., 1999, Molloy and Reed, 1995)
 is general term for creating some models and simulation of real world problems. It refers to probability distribution over the graphs and it lies between graph theory and probability theory. Random graphs are used to answer questions about properties of graphs. It is used for explaining complex network usually. These networks need to be modeled for their complexity. It is good to follow these steps for using random graph model. 

Each network connection should be seen as random variable. The combination of such points can be described as a relationship with certain probability. Such network is hard to explain on what principles are connection made. It is better to say that we do not know much about such network and that we do not know much about forming of such network. We can say that our model is not capable to be perfect deterministic prediction and that result contains some noise that we are not able to explain. Connections are independent on previous created connections that are made by people. We should create a hypothesis for some particle formation of network that we add to the model. Each parameter of network corresponds with network configuration. Each network configuration can be described as a subset of possible network connections. These configurations refers to structural characteristic of interest and the model represent the probabilistic distribution of random graph. 

Researchers recommends simplifying parameters. This simplification is provided by using of homogeneity and other restriction. Model is defined by better way if the researcher limits the number of parameters. The researcher equate some of the parameters to unify or link other parameters in different way.

Design and interpretation of the model and its parameters. The focus for modelling is the emphasis on designing and interpreting the model. However, this approach usually requires the completion of the previous four points. This last step is very complex if the model structure is complicated, as the real world problems usually are. Researchers often use the benefits of statistical models for networks in case of parameter estimates, as well as an estimate of the uncertainty of the model.

Creating a random graph is done by taking a number of N nodes and interconnecting each other so that each pair i,j has a connection with an independent probability of p. However, if we want to examine models that are close to the real base, we have to accept it. That such a simple model has some weaknesses. One of them is the distribution of degrees in the graph, which is to be calculated as in the real world. Usually it is stated that probability of a graph can be identified solely by counts of subgraphs. 
Consider a node in a random graph. With a certain probability, p is linked to each of the   N-1 other nodes in the graph, and hence the probability pk that is assigned to node k with a binomial division.
3 International trade and social networks

International trade provides many business opportunities, greatly increases employment, international transport, brings new impetus to solving different problems, it helps to introduce new methods in various areas of economics or politics. International trade can be taken as one of the main pillars of the world's economic fabric. The great benefit is the creation and dissemination of different business databases, both at regional and global level. Transnational networks can facilitate interconnection through commissions of marketing operations that let potential traders know that there are customers who are interested in the product in another country (Chin et al., 1996). Within a given market, these networks can help find a suitable distributor of goods for specific customers (Weidenbaum and Hughes, 1996).
There are many statistical procedures used to analyze international trade where it is often the basic unit of the country and its descriptive statistics such as import quotas, prices, comparative advantages, exchange rates, and so on. Another approach is the relational approach where the main analysis is trade flows between countries. For this reason, I introduce an analysis of social networks as an analytical tool, which is very appropriate. International trade is currently taken more than just a set of bilateral relationships, and social network analysis can be very helpful in this analysis, in describing the overall structure and development.
Empirical analyzes point to the positive effect of international trade on the creation of conditions for trade between groups operating between borders and for immigrants. Immigrants know the characteristics and properties of buyers and sellers in their homeland, and carry this knowledge to new countries as well. However, it is often difficult to predict the extent to which the impact of transnational cooperation works by providing market information or using official information. Often customers' desire for goods from their homeland is apparent rather than having any effect of being part of any network (Gould, 1994). Gould estimates separate import and export equations and the impact of immigrants' influence on bilateral trade between the United States and its partners during the 1970-86. 
Possible consequences for economic efficiency in transnational networks that provide information on profitable business opportunities are provided by (Rauch and Casella, 2003). They use a model that considers the following: the manufacturer needs to match to his needs if such agreement is acceptable, then it is possible to employ an internationally immobile labor force and then to realize the production. Within its home country, the manufacturer is able to match his needs (i.e. what he needs to produce and with which resources he can find) based on his own experience. Typical needs and knowledge abroad are not so familiar to manufacturers from other countries, and they cause problems. Such international consensus can then serve to shift labor demand in the form of services to manufacturers from countries where such labor is rare in countries where it is enough.

Social networks, as an analytical tool is an appropriate way to describe and understand networks at international level. There is a large number of problems in transnational co-operation where it is necessary to establish relationship with other producers or employees who know the environment and are a suitable tool for how to efficiently use resources in the countries concerned. The exponential random graph model (ERGM), which will be described in the next chapter, is then an appropriate tool for analyzing and modeling a given situation.

3.1 ERGM as an analytic tool

Exponential random graphs model is a part of random graph model has following form:
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where Xij is a random graph that represents the connection between actors. X then represents the element matrix n and x then represents the matrix of the realized network connections. A then represents another network of configuration types. ZA(x) represents a set of dependent variables on the model, expressing that any set of statistics A calculated on x affects the probability of creating a given network. An unknown parameter is represented by µA  coefficient and this parameter estimated and expresses the effect of network statistics in the monitored network model. The coefficient k represents the number of numerators displayed in a possible network with n number of elements.

Parameters are initially estimated in ERGM using pseudo-similarity (Strauss and Ikeda, 1990) but this approach is often not reliable. Instead, it is more appropriate to use the Markov Chain of Monte Carlo as a similarity estimate 
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(Geyer and Thompson, 1992)
. Monte Carlo simulates the distribution of a random graph using the initial values of the parameters, and this process is repeated until we reach the cleaned values that we compare with the simulated distribution of the given graph with the observed data (Snijders, 2002). The advantage of this approach is that with an infinite number of network configuration distributions, we give an estimate equivalent to maximum like-hood estimation and provide a reliable number of standard errors (Wasserman and Robins, 2005). A series of other network specifications, called the social circuit dependence (Pattison and Robins, 2002), have been developed that significantly reduce cases where the high level of triads often occurs due to poor model specification 
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(Hunter and Handcock, 2006, Robins et al., 2009)
.

The ERGM is defined as exponential form of log-likelihood function and this function usually has surface with globally concave

4 Discussion
There are several articles that discuss the possibilities of using ERGM to model links between individual objects Mizruchi, 1996(Kim et al., 2016, )
. It is possible to study the influence of independent changes on the characteristics of different companies, the coefficients of dyad and the structural effects of these companies. The authors point to these features as important in creating new connections in international trade. There is a greater likelihood of such connections occurring in the case of similar characteristics.
An important aspect in the social network analysis and ERGM analysis is primarily the research question that is followed by the research project. Much of the answer lies in the nature of the relationships between the objects under investigation and not in their characteristic features, which can be very problematic. ERGM also combines substantive and relational variables, and quantitative with qualitative analysis, which requires a considerable burden of the researcher. Concepts related to the research question must then be strictly defined and the outputs from such analysis must be correctly interpreted. Some metrics have unambiguous equivalents in import and export values, unlike others, where interpretation is rather intuitive, but there are also central business partners.
For further social network analysis, closeness centrality can be used to determine the distance of one node to the other nodes and the betweenness centrality to determine the node frequency in the shortest path of the entire network. However, in the context of international trade, these statistics are difficult to interpret, even though some authors use these interpretations. One option is the adjacency matrix analysis, but this is only possible for a limited number of countries, which are then subjected to a corresponding analysis that will allow for a change in the level of association between countries over time. An appropriate analysis is the so-called structural equivalence when similar relationships between other entities in the network are detected. This procedure is appropriate to use for classifying countries in different business networking tasks.
In the case of expanding the development of business opportunities strategies or attracting potential customers, the ERGM methodology is an appropriate tool. It is possible to better describe network dependencies and more accurate analysis of the factors that have been investigated. The results can then be used to test the link using rigorous scientific empirical evidence for model development (Colquitt and Zapata-Phelan, 2007). The impact of organizational resources on alliance formation is important because multi-source companies have more opportunities to build links, and their higher level makes it possible to eliminate the need for co-operation through alliances.
Various studies highlight the importance of using micro-transactions in interregional and transnational cooperation. Here too, the ERGM method is well suited to creating models of existing links between individuals and their interconnection to create links between organizations and companies 
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(Gulati and Westphal, 1999, Rosenkopf et al., 2001)
. People who have previously worked in multinational companies are setting up new startups, and these businesses are then linked to the staff of large companies, and they can gain new impetus for further cooperation.

ERGM is an appropriate technique that can be used in various areas of research and modeling in the areas of international trade. It is possible to model production and supply networks, but it is also possible to plan and analyze strategic research with regard to transnational trade. As individuals, organizations and the whole community become more interconnected, it is necessary to create processes that allow for a better understanding of the entire structure of the network. The ERGM then builds on the classic foundations of social networking analysis and moves them in a further direction to better understand the genesis of social networks.
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