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Abstract. Social network analysis has received a lot of attention recently due to globalization tendencies around the world. One part of this methodology is so called complex networks which have very close to real-world networks. The study of complex networks is active part of scientific research in many areas such as mathematics, economy, sociology, biology, and others. To study such large graphs, it is possible to use random graphs models. Such graphs are usually described by some rules that define probability of structure or properties of such graphs. It is believed that studying random graphs can help understand the structure of large graphs or complex networks.
Social networks have its own importance for companies and also for organization of public administration. There is possibility to obtain information about relationship not only between individuals but also between organizations. Organizations can obtain resources, information or knowledge from their external connections. This paper focus on Random Graph models and its utilization within area of global strategic management which is important in international strategies. Analysing of real network is very difficult due to possibilities of observing such network and gaining information about relationships inside the network. Random Graph models are suitable for modelling similar situation within different situation. This paper will demonstrate how Random Graph models can extend viewing on global strategic management for multinational or international strategy.
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Global strategy involves three areas: global, international and multinational strategies (Lasserre, 2012). More or less it is a fact that the company that deals with this way of strategy they want to expand into foreign countries.
Many barriers fell for trading in international commerce for the last decades and, therefore, many companies began to use global strategies as their advantage. As it happens, there are companies that are benefiting from a global market more and other on the contrary and similar situation also appears on the national level, where some countries are more focused on international trade, and some less.
A good mastery of the global strategy is necessary to understand the development dynamics in the area of global strategy and global industries in the last few years. Among the companies active in this area arise from different bindings exist in the context of subcontracting or other relationships.
Multinational companies must deal with many issues, such as relations with government authorities, relations with other economic entities, etc. The basic decision-making problem is production of own products. For a company is usually cheaper to produce their own product in any country where it is cheaper to manufacture (e.g. China) and most of the costs associated with building a brand is left in the hands of the parent company, rather than a manufacturing company. However, they may cause problems for example. with the renewing its contract with manufacture company in China or problems with various permits in this country. Another problem is the strategy on the various markets when for the e.g. US market applies different rules of strategy then for EU market when selling cars. Luxury brands usually have the same strategy for all markets. Establishing relationships with many different subjects must deal with these problems.
Global strategy has its specific benefits such as cost savings within your company, when one department can spread knowledge across the entire company. Higher production can cover costs and price per unit may be lower when higher volume production allows unit costs to be reduced. A particular advantage is easier recognition of global brand on the global market. Customer satisfaction can be seen as an additional benefit to the global strategy, the customer expects the same service, or the same product anywhere in the world. The costs of development are usually spread from one subdivision and it is possible to have a lower cost. The production is transferred to cheaper countries and thus it is possible to reduce costs for labour and input costs (Lasserre, 2012).
Globalization bears some disadvantages however. One of the disadvantages is a lower sensitivity for local products and brands. The costs of transport and logistics are usually quite higher due to the transportation of specific goods (heavy products etc.) around the world. Further increases the cost of communication or coordination of management within the corporation. It is a different way to communicate in every culture or country and this is necessary to learn and understand within corporations. Trading within the various countries bear the barriers within the trading in form of customs fees, taxes and other restrictions.
Social network analysis
Social networks and the analysis of the relationships (Barabasi & Albert, 1999), (Albert et al., 1999) is perceived as an important concept in many sorts of areas, from the public administration, sociology, management and also in the context of global strategic management (Lazega & Pattison, 1999), (Robins et al., 2005), (Strogatz, 2001). Analysis of the networks can be seen as organizational theory in these areas. Social network analysis is focused on the structure of relationships between individuals or organizations where the network is perceived as a complex of individuals associated by social ties. Some analyses focus on the theory of organization. For the last time, there are many studies that deal with relationships between the companies (Lazega & Pattison, 1999). There are studies whose area is focused on the key factors and indicators of organizations relations and this phenomenon has a growing importance as the relations gradually move from the dyads to sets of organizations, to networks. In the academic field appears the view that both business relationships as well as non-profit sector organizations strives for any cooperation in the framework of the different alliances as one of the possible ways to be more efficient and competitive. It is obvious that in today's globally connected world is such element of cooperation important, especially among those organizations that are trying to take some position on the global market.
There are several known techniques how to measure the properties of networks (Snijders, 2001) or relationships. These techniques are used in different ways to describe or understand certain characteristics of the network, relating to research questions:
1) Social behaviour is a complex process and stochastic modelling will allow us to capture both the regularity in the processes that are taking place throughout the network, as well as variability and we are able to model in details. By adding a small amount of randomness to the otherwise regular process may significantly change the output of the entire process. It is also very important to capture the stochastic process if we believe that this best reflects the processes that we are trying to model. Well-designed stochastic model will allow us to understand the uncertainty associated with the observation of outputs of different models, it is possible to learn something about the distribution of the possible outputs of the specific model.
2) Statistical models allow us to create judgment whether certain substructure in the network is in a given model commonly occurring or whether it occurs in this network with some probability. It is possible to create a specific hypothesis about the social processes that can create such structural properties of these processes.
3) The various social processes may have similar quality assumptions about structures in the network sometimes and can be detected only by using quantitative modelling. For instance, clusters can create networks of endogenous (self-organizing) structures, or through node-level effects (e.g. homophily). If we want to decide which of the processes is formed, then we need to create a model and the results determine which suits us.
4) The more complex data structures are in networks the more useful properly formulated models can be in achieving for effective representation of the data. It is clear that there are many deterministic approaches for the analysis of simple binary network, but many are not suitable or are too complex even for complicated data. In order to understand the development of the network, or the various structures in networks, models are a good solution.
5) Many long term issues in the analysis of social networks affects how the processes and structures combine to form the global pattern of the network. Without some kind of model is this very complicated. If we have a well-defined model for social networks, it is possible for such micro-macro gap well define and often thanks to simulations.
Random graph model
Recent research on networks has focused on those networks with skewed degree distribution (Albert et al., 2001), (Molloy & Reed, 1995), (Molloy & Reed, 1998).In the case we want to use the random graph model (Erdos & Renyi, 1966), we should use the following five steps. Most of the scientists focus on the last step, which is the estimation of parameters of the model and their interpretation, it is clear that it is necessary to makes explicit choices that connect theoretical decisions to data analysis.
1) Each connection in the network is perceived as random variables. This step includes a stochastic basis with the set of fixed points. The combination of these points is then seen as a relationship that is created with a specific probability. It is not possible to perceive this as the principle of developing a relationship based on e.g. fashion etc. It is better to determine that we don't know much about the network and that we don't know much about forming relationships that our model is not able to form perfect deterministic prediction and that the results will contain a certain noise that we are not able to explain.
2) Contingencies are defined by the hypothesis dependency among the network variables. Hypotheses represent local social processes that are capable of forming connections in the network. The connection can be independent of each other. People generate social connections independently on their previous connections or of their other social ties.
3) We create a hypothesis for the introduction of the particular form in the model. Each parameter corresponds with the configuration of the network which is a subset of the possible connections in the network. Such configurations are then referred as the structural characteristics of some interest, as for example is reciprocated ties. The model then represents distributions of the random graph, which is made up of local patterns represented by their configurations. The configuration is for example. simple connection between two points, the reciprocated connection may be another such configurations (in the directed graph). The parameters that are associated with each of these configurations in the analyzed graph can be included in the model.
4) Simplification of the parameters by using homogeneity, and other restrictions. Often it is necessary to limit the number of parameters, so we can define the model by better way. We ask whether it is possible to equated some of the parameters or put in the context of the other possible way. For instance, it is proposed that one parameter for reciprocity across networks, by assuming that the reciprocity parameters for each possible reciprocated tie parameter is similar to another
5) Estimate and interpretation of model and its parameters. The main focus for the creation of a model is to reach the estimation and interpretation of the model. However, this approach usually requires previous four points. This last step is very complicated if the modeled structure is complex and comprehensive, as in the case of real models. We use the advantages of statistical models often for the network when making estimates of the parameters as well as the estimate of uncertainty estimation model.
Creation of a random graph is done by taking a number of N nodes and links with each other, so that each pair of vertices i,j has a connecting edge with an independent probability p. However, if we want to examine models that are close to the real world problems we have to accept the fact that such simple model has certain weaknesses. One of them is the distribution of degrees in the chart, with which it is necessary to count just as in the real world problems.
Consider a vertex in a random graph. With some probability p is linked to each of the N‑1 other nodes in the graph, and hence the probability of pk that is assigned to the node with the binomial distribution:
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Average degree of a vertex in network is z=(N-1)p, we can also write this as:
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where we know this distribution as the Poisson distribution. It was found that large random graphs have a Poisson degree distribution. This distribution of probability then presents such a model of the real-world problems. On the other hand, the random graphs have many different properties, partly caused by the fact that many of the behaviour properties is possible to quantify exactly. This leads us to ask an obvious question. It is possible to create a model that is comparable with the real situation and it is also exactly solvable? We show now that it is.
Suppose that we want to create a model of a large network and we know only its distribution and nothing else. Therefore, we have only properly normalized probability pk that a randomly chosen node in the network has a degree k. It is possible to create a model of the network with the same distribution of degrees by using the following algorithm. Considering the number of N nodes and we assign to each a number k of stubs (i.e. connections without end) of other nodes, where k is a random number selected on the pk distribution independently for each node. Now we select these stubs randomly in a pair and form so that we can create the edges between the vertices. This procedure creates a graph with the same distribution of nodes but it will be completely random. In other words, we've created graph that has a random form with the desired degree distribution.
The specific form of the random graph is exponential random graph model (ERGM) (Pattison & Wasserman, 1999), (Robins et al. 2007), (Wasserman & Pattison, 1996), which is well suited to the modelling of real-world networks and appropriate way avoids the limitations of traditional regression methodologies. ERGM provides special access to the study of formations over networks by using modelling endogenous dependencies that can shape the network with exogenous factors such as actor- or dyad-specific characteristics. Connections in the models ERGM are independent, resulting in the local configuration of networks.
ERGMs have the following form
	,
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where Xij is a random variable that represent a tie between nodes i to j. These connections are represented as adjacency matrix of n × n (where n is number of nodes in network). This matrix is denoted as X and x denotes a matrix of realized connections in the network. The A means different network configuration types. The zA(x) terms are model co-variates meaning the number of connections between nodes with some shared nodal characteristic, it could be e.g. the number of closed triads and so on. More on ERGMs model can be seen on (Kim et al., 2016). 
Application
We present an example of real-world problem for outlining the significance for achieving for real-world network modelling. This example is taken from (Kim et al., 2016). The data was chosen from the Fortune 100 of 2005 database. The data is selected deliberately to predict the progress that followed in following years. The data contains a connection that have been established among the members of the boards of directors of US companies that belonged to mentioned ranking. Long-term research has shown that the concentration of members of such boards has great importance for the dissemination of information and for connections as well as in the context of global strategic management.
The result of this study is that the probability of connections between the two firms board is 1.4 percent (the density of the network is 0.014). The average number of degrees is 2.72. The standard deviation of the out-degree is 1.57 and is higher than the value of the in-degree (1.33). A sample of the companies is rather heterogeneous in terms of making the connection (companies usually invites directors who are already in the boards of other companies) than from the standpoint of receiving the connection.
Conclusion
The aim of the paper is to provide new information on the possible use of a relatively new methodologies for data analysis that are appropriate for global strategic management. Formation of networks is now becoming critical social process that is controlled by many of the factory and that is gaining importance. From this point of view is an appropriate analysis of the use of selected methods that are designed for social networking.
ERGM methodology provide possibility to extend research even in global strategic management and in strategic research in many ways. ERGM is able to account for tie dependencies and allows precise analysis more precise analysis of data measured in any network. ERGM can be used to test theories of tie formation to establish empirical evidence of creating possible connections between actors. As it is clear that firms with more resources have more opportunities to form connections, their greater level of resources may lead to possibility not to create collaboration through alliances. Some researchers proposed an integration of both perspectives but some firms can create alliances because of their popularity in any different alliance or because of their history of alliances. It may be important to provide such analysis when we would like to know whether alliance will be established or not. ERGM has great potential to give us information about this network and about possibility for establishing any different connection.
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