Economic Modeling of International Interaction: International Economics and International Political Economy 

By A.G. Oleinov

The article reviews two mainstream modern economic theories of international interaction processes: international economics and the political economy of international relations. Each of the trends is considered through the prism of its formal foundations, as well as distinctive features against each other. It makes an attempt to formulate the general theoretical and methodological foundations of international interaction economic modeling.    
At the present stage of economic knowledge the study of the processes of international interaction occupies a special place in economic science. On the one hand, the methodology of this sphere of research is based on decades of evolution and a considerable body of works devoted to the study of interaction of economic entities in the international arena and the decision-making and development of interaction rules linked with these processes. On the other hand, the economists’ attention is largely focused on different international phenomena and processes, which results in various suppositions and theoretical models. Attempts to generalize the methodology of the economic analysis of international interaction have created such areas of focus as international economics and the international political economy. However, these attempts have not given birth to a separate economic paradigm of international relations. This work studies the formal side of the existing approaches to economic modeling of the processes of interaction in the international arena and looks for the general methodological principles for these approaches. 

International Economics
The economic literature studying supranational processes includes the majority of works that are linked with the coordination of various macroeconomic policies of sovereign states. At the same time, that or other trend of macroeconomic policy has been directly determined by the economic development of the world over the past fifty years.

The Second World War and period up to the 1970’s put issues of trade relations and the balance of payments into the focus of scientists. Economic consequences of the Second World War were eliminated rather quickly, and by the end of the 1940’s, most of European countries reached the prewar industrial production level. At the same time, the main source of foreign income – the system of foreign trade and payments - was not functioning. The processes of trade and economic integration in Western Europe over the next years (1950 – the European Payments Union, 1951 – the European Coal and Steel Community, 1957 – the European Economic Community) resulted in the increase in the number of economic studies on the coordination of the foreign trade policy. The main idea here was to carry out government policies that promote internal stability and economic growth and at the same time do not create negative externalities, similar to those that the world was facing between the two World Wars
. 

Since the 1970’s, the coordination of the monetary and exchange rate policies has come to the fore. If, immediately after the Second World War, the United States had a huge surplus of the balance of payments, then with the recovery of the economies of Western Europe, the U.S. balance of payments surplus was replaced by a growing deficit. The increase of dollar reserves of European countries, on the one hand, and the reduction of U.S. gold reserves, on the other, eventually resulted in the unilateral US cancellation of the direct convertion of the U.S. dollar to gold in August 1971 at a price under the Bretton Woods Agreement of 1944. The collapse of the Bretton Woods system, the transition to a system of floating exchange rates (Jamaica Agreement of the IMF member countries of 1976, came into force in 1978), the European Monetary System (1979), the European Monetary Union and the single European currency (1999) have brought to the fore in the economic studies the issues of coordination of the foreign exchange and monetary policy
. Moreover, during the 1980-1990’s theoretical proposals on these issues were not once applied in practice: the agreements on the exchange rate policy coordination between the Group of Seven countries, concluded in New York in September 1985 (Plaza Accord) and Paris in February 1987 (Louvre Accord)
, coordinated foreign exchange interventions of the leading powers during the financial crises in Mexico (1994-1995), in Asian countries (1997-1999), in Russia (1998), in Brazil (1999), etc.
 Since the late 1990s the issues of national economy openness and the regulation of international capital flows, along with the need to reform the international monetary and financial system, became important. The “Jamaican” system of floating exchange rates partly eased the tension in international monetary relations. However, the mid-1980’s made it clear that the results of its functioning proved to be not as effective as expected. The growth rate of world production and trade, compared to the previous years have dropped significantly, and the deficits of the balance of payments in some countries, on the contrary, has grown. In addition, the newly introduced floating exchange rate sharply increased the frequency and range of exchange rates’ fluctuations. By the 1990’s the widespread liberalization of the exchange rate regimes and capital flows brought about increased rate of financial flows and additional opportunities for currency speculations. As a result, the world faced several monetary and financial crises at the end of the twentieth century: Western Europe (1992-1993), Mexico (1994), Asia (1997), Russia (1998), Brazil (1998) Ecuador (1999), Turkey (2001) and the global economic crisis of 2008-2009. All this could not but be reflected in the economic literature
. 

The second half of the 20th century witnessed a number of researchers attempting to methodologically summarize the works devoted to the economic aspects of international relations, which have led to a separate approach in the economic science called international economics. Foreign scientists traditionally divide this trend into two parts: theories of international trade (or international trade relations) and international finance (or international monetary relations)
. Russian scientific literature more often explores such sub-concepts of the international economy as international economic relations and international monetary and credit relations (sometimes international financial relations)
, that are de facto analogues of the international trade and international finance theories in foreign works
, but have a less explicit theoretical nature
. Such division makes it possible to define the international economy, the international trade and finance as the object of study of, and as the methodological basis – the theories of coordination of various macroeconomic policy spheres: trade, monetary, foreign exchange rate, fiscal, investment, integration, etc. However, at the same time there are various theoretical models used within the framework of international economics, which testify to the absence of the general theoretical concept of international interaction in international economics. 

From a formal point of view, international economics inherently uses the same mathematical methods that are used for theoretical justification of the traditional for economic science research subjects: the methods of optimization, probability theory, mathematical statistics, modeling, etc. However, the specific of international interaction as a research subject has made adjustments to the “popularity” of some approaches and analysis tools within the framework of international economics. The games theory should be recognized here as the most widely used theoretical substantiation tool. 
The first game-theory models of international economic interaction were formulated in the 1970’s
. However, this theoretic analysis concept became popular only in the 1980’s.
 The main subjects of theoretical justification of the first game-theoretic models of international cooperation in the economic sphere were the issues of coordination of sovereign states macroeconomic policies. As a consequence, sovereign states were the subject of such models, and the range of factors covered by them was limited primarily by national interests (the goals of macroeconomic policy or its consequences). The second generation of the game-theoretic economic models of international economic interaction appeared in the 1980’s and was further developed in the 1990-2000’s
. The main distinguishing feature of the new models was that they covered a wider range of factors (e.g., the inertia of decision-making), conditions (e.g., monopolistic competition) and subjects (such as international terrorism, households, etc.). 

The works on the game-theoretical modeling of international interaction in the economic sphere include two kinds of games: static and dynamic games. The static games are focused mainly on the inefficiency of the “Nash equilibrium” or non-cooperative equilibrium, compared with the cooperative equilibrium (in other words, it is shown that the consequences of non-cooperative behavior are sub-optimal, and cooperation leads to potential Pareto improvement). In this case, the variables in the used models are either the goals or macroeconomic policies, such as economic growth, inflation and trade balance, or its implications for economic growth, inflation and trade balance. The works using dynamic or sequential games place the main emphasis on the “time inconsistency” of the decision-making process and the importance of reputation and credibility of the interacting parties. If the static games ignore the possibility of violating international agreements by a subject of international interaction with the aim of obtaining growth in subjective well-being, then the use of sequential games (for example, the repeated “prisoner’s dilemma”) makes it possible to bring to the fore new factors contributing to the optimization of relations between countries (e.g., the trust factor). In general, the “dynamic” models are based on the assumption that the international interaction subjects that are maximizing their own well-being should take into account the future economic situation, which will determine the selection of their actions in the future.
Methodological features of the game-theoretic approach to the economic modeling of interaction processes in the international arena can be considered by the example of the international cooperation model of J. Grossman and E. Helpman, formulated in 1995 in their work on international trade relations
. This model considers the policy of protectionism in international trade as a result of the interaction of pressure groups (or lobby) in each specific state and the national governments, interested in maximizing the following utility function:  
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where p - the vector of domestic prices, Ci (p) – proposals from lobby group i, corresponding to the vector of domestic prices p; Wi (p) - the general welfare of the population group the interests of which promotes lobby i; a - the weight that the government attaches to the well-being of citizens (a> 0); L – a number of sectors of the economy that can organize pressure groups (i.e., lobbying). 

In this model, the national economy of each state functions in free competition conditions, and the owners of the factors of production organize to create political lobbies. In exchange for the government’s actions in the interests of the lobby groups the latter offer support to those political forces that determine at the moment the trade policy of a state. The active political forces are at the same time aware of the interrelation between the size of support from pressure groups and their own political prospects - the probability of re-election. As a consequence, the target function of the active political forces (or the government) is the maximization of the above mentioned utility function as a weighted sum of support received from the lobby and general welfare of the population.
The game model of Grossman-Helpman of 1995 is a two-level model. The first level is a two-stage non-cooperative game with the participation of pressure groups and the national government of each country in which at the first stage the pressure groups select and offer the government their own versions of the foreign trade policy (maximizing general welfare of the population groups the interests of which they represent), which conform with the options of their support to the government, and at the second – the government selects and implement the foreign trade policy. Equilibrium in this game is the Nash equilibrium. National governments in this case have full information about the factual volumes of trade and receive all the duties and charges corresponding to their foreign trade policy. 

The second level is a game with the participation of two independent states with similar political and economic systems. There is the opposition of the cooperative conduct to non-cooperative conduct of the “players”: “trade negotiations,” and a “trade war” between two states. The governments of the countries pursue an independent unilateral trade policy, then the process of their interaction in the international arena is “a trade war” (that can also be regarded as a result of failed negotiations between the parties). As for the negotiations, they are considered as maximization by the governments of each country of the following function:
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where τ is a parameter that reflects the positive (τ> 1) or negative (τ <1) the dynamics of export subsidies and import tariffs, and τ* - a similar parameter for the counterparty country; R - positive or negative transfer payments by one state to another. The first term in this function reflects the overall result of pressure of the lobby groups on each government. Second - per capita income, measured by a parameter reflecting the government’s concern for the welfare of society. For the counterparty state this function will be symmetrical. 

Grossman and Helpman do not specify the negotiating process content, only making the assumption that the governments are focused on the optimal result, in which the G level cannot be raised without reducing the G* level. Effective here will be regarded the selection by the governments of such trade policies that will lead to the maximization of the weighted sum of the parties’ welfare, namely: 


[image: image3.wmf][

]

)

,

(

)

,

(

)

,

(

)

,

(

*

*

*

*

*

*

*

*

*

*

*

t

t

t

t

t

t

t

t

W

W

a

a

C

a

C

a

aG

G

a

L

i

i

L

i

i

+

+

+

=

+

å

å

Î

Î

.
Thus, the parameters τ and τ * will be the object of the negotiations during which a decision may be made on the transfer of R in order to maximize the aggregate welfare of the parties. 

The Grossman-Helpman model is one of the most illustrative examples of the game-theoretic approach to the economic modelling of processes of interaction in the international arena. Its main result was the understanding that non-cooperative behaviour of national governments leads to inefficient interaction between states, and independent domestic macroeconomic policies - mainly to the negative external consequences for other participants in international relations. As a consequence, an important condition for minimizing the external consequences of domestic political decisions was recognized their co-ordination between the states. Such coordination is not always the best strategy in economic models, however in general it leads to raising the well-being in the states that coordinate their policies. The economic models of international coordination of macroeconomic policies as such here have the optimization nature, and their main focus is on the international obstacles to supranational coordination of macroeconomic measures.

It should also be noted that one of the basic assumptions of economic models within the framework of international economics “de facto” is the premise that the states a priori interact in the conditions of anarchy, that is, in the absence of a centralized (supranational) control, similarly to the state itself in the society. Economists generally proceed from the assumption that the national governments either maximize the relative benefits of the social welfare function or minimize the social losses. In international relations, characterized by anarchic interaction of states, the economic rationality of the latter manifests itself in preferring the cooperation strategy, which allows sovereign states to reduce the costs of anarchic interaction (social losses) and maximize their benefits (social welfare function). In addition, as cooperation is more constant in time (time consistent), it becomes, under otherwise equal conditions, a more effective strategy for achieving the domestic policy objectives.  
The use of the game theory and assumptions about anarchy has led to the domination of the supranational dimension in the works on international economics. In formal economic models of international interaction the impact of internal prerequisites (the internal economic or political situation) on the foreign policy strategy of states is often ignored. The main emphasis here is placed on the state’s position in the international system and on how it responses to the external conditions changes. International economics is more interested in the cross-border implications of the macroeconomic policy and their impact on the macroeconomic policy itself, rather than the influence of the interests of internal subjects (both state and private) on the process of making foreign policy decisions. This one-level systems approach implies that the national governments are neutral maximizers of social welfare, selecting the economic policy that the society needs. 

Nevertheless, it should be noted that the role played by the national institutions, internal policy and non-state actors in making foreign policy decisions of some states, is more and more reflected in the theoretical works of economists. Moreover, at the conceptual level, the impact of domestic and private interests on the process of making foreign policy decision has been recognized in international economics for several decades; the empirical confirmations of the formulated theoretical models
 significantly contribute to this. The emphasis here is also made on the fact that in practice politicians take into account not only the strategies of other states, but also the internal consequences of their actions. As a result, the process of making foreign policy decisions, as the Grossman-Helpman model demonstrates, becomes the game at two levels: the national and international. 

International Political Economy
Along with the international economics that appeared in the second half of the 20th century, the theoretical groundworks by economists were integrated into the traditional “politological” paradigms of international relations. The works of economists devoted to the coordination of the macroeconomic policy (including works on the regional integration and international organizations) helped fill the void that formed between the traditional theoretical concepts of international relations and the changes in the international arena, which the world faced in the second half of the 20th century. Since the 1970’s, economic issues have been increasingly coming to the fore on the international political agenda (collapse of the world’s gold-exchange standard system, global oil crisis, economic recession in the most developed nations in 1974 and 1975, after two and a half decades of sustainable economic growth, etc.). Gradually, the gap between abstract politological concepts of international relations and reality made international relations researchers turn to the works of representatives of economic science. 

By the end of the 1980’s, economic models used within the framework of the traditional politological paradigms of international relations brought about a new trend in international research – the international political economy (global political economy). In addition to the emerged contradiction between the theory and new economic realities, the key ground for this trend was the wide use of economic tools for the study of the internal political processes. The economic analysis methods became one of the most notable trends in the methodological development of political science of the second half of the 20th century. Thus, a number of inter-disciplinary areas at the junction of two sciences, the subject of research of which became politics and the research method – the methodological complex of economic science
. Beginning in the 1970’s, the economic models that were applied in the theoretical justification of the internal political processes gradually came into use also for the theoretical justification of international processes. 
One more important factor in the development of international political economy should also be noted. This factor is the revival of political economy itself as a separate social science discipline. If before the beginning of the 20th century the economic and political thought were developing in close interaction, then in the 20th century their evolution took separate paths. This division eventually led to contradictions between theoretical concepts and reality. The close connection of economic and political issues in practice made unilateral approaches both of political and economic researchers ineffective. Attempts to explain how politics and economy interact at the present stage of human society development eventually led to the revival of political economy (including the appearance of works reexamining its Marxist version
), which took up the settlement of the emerged contradictions as its main task
. 

Thus, it is possible to highlight the three key prerequisites in the formation of the modern international political economy as a separate scientific discipline. The first – is methodological expansion of economics into political science. The second – the evolution of the economic methodology of the interaction processes in the international arena. The third – the revival of political economy as a separate social science discipline. These prerequisites ultimately determined the complex nature and methodological dichotomy of political economy as a separate school in international research. On the one hand, the contemporary international political economy deals with the study of political prerequisites of economic processes in the international arena (or how political factors influence the international economic relations and the world economy in general). On the other – it is the study of the economic prerequisites of international political processes (or how internal and external economic factors limit the external political processes). Both parts complement each other in political economy, and politics and economics here are in constant interaction
.
Political economy is one of the “youngest” theoretical areas of the international processes study. Its methodological foundations are considered to be laid in the 1970’s - early 1980’s
. However, the formation of political economy as a separate scientific discipline began only in the late 1980’s, when the first comprehensive studies in this field appeared
. Over the past 20 years the international political economy has been considerably enriched both with theoretical and empirical materials
.

From a formal viewpoint, the feature of the contemporary international political economy is the use of various methodological tools for modeling international interaction processes. The emphasis here is placed on either the role of the interests of non-state actors (citizens, pressure groups, businesses, etc.) in the process of interstate interaction (for example, in the international economic integration process)
, or on the distribution of responsibilities between different levels of political decision-making: the national, regional, international, global
. The main thesis in both processes is usually that the benefits and costs of international interaction are distributed among their subjects not equally: there will always be the “losers” and “winners” (if not among the subjects themselves, then at least within them). As a consequence, the general economic efficiency of any foreign political or foreign economic decision for a subject of international interaction may be insufficient for its implementation due to the lack of political support for such a decision within the subject. As for the question of costs and benefits of decision-making in international interaction processes, the general idea in political economy models is that any international agreement leads to saving of international interaction costs. The latter in political economy models most often takes the form of saving the costs of provision of public goods (both international and within states). The economic prerequisites and factors here come to the fore, and alternative dimensions of international relations (e.g., cultural differences) are either not taken into account or put on the second place. 

One of the most well-known political economy models formulated by A. Alesina and I. Spolaore in their work of 1997 dedicated to the study of the optimal number and size of sovereign jurisdictions
 can serve as an example here. In this model the formation of a sovereign state is a result of a certain compromise between the benefits of a wide political jurisdiction that is common for states with a large territory and the costs of heterogeneity of the population in such states. A. Alesina and I. Spolaore proceed from the following assumption in building their model: the cost of providing public goods per capita is reduced as the number of individuals who finance them increases; the growth of the size of a state (political jurisdiction) leads to an increase in social revenues; differences in the interests of people positively correlate with the size of the state (in small countries with relatively homogeneous population, the results of public choice are closer to the preferences of the average voter than in larger, more heterogeneous states)
.   

In order to simplify the modeling process, A. Alesina and I. Spolaore combine a set of administrative, legal, economic, political services in each nation (country) in their model under one single public good that they call the “government.” The world’s population is taken as 1, and the population of countries is arbitrarily evenly placed along the line segment [0,1], which has ideal points for each government. The utility of individuals is decreasing along with the increasing distance of their government from these ideal points
. Each country has one government and has to finance it and get benefits only from its government. There should be at least one government in the world. Thus, if we denote the number of countries (governments) by N, N ≥ 1. The costs for each government are equal to k, regardless of the size of the country. Every individual has one and the same level of income y and pays the tax ti. Thus, the utility of each individual i is:
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where g and a are two positive parameters, and li represents the difference between the preferences of an individual i and the government of his country (i.e., the provided public good). Thus, the utility function is linear. The parameter g represents the maximum utility of the public good when li = 0, and the parameter a – decline in utility that an individual faces when the government falls short of individual’s preferences (decline in the marginal utility of the government services when the government is at a distance of li from individual’s preferences). 

In their later models A. Alessina and I. Spolaore assume that individuals, who demonstrate similar preferences, reside geographically homogeneously and are immobile. Thus, li in the above function reflects both differences in individual preferences and the geographical distance between them. The countries’ boundaries are determined in the model endogenously. However, the geographical position of each individual is fixed.
The further task that is set in the model is to determine the optimal number of countries with the minimal costs for individuals. The solution to this task can be formally represented as the maximization of the sum of individual utilities of individuals, that is: 
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 – the average distance and average tax, respectively, in the country x, and sx – size of country x. 
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 will be minimal for given N, if the public good is located in the center of each country. Thus, the average distance for each country is equal to sx/4, and the task of the optimal (efficient from the economic viewpoint) number of countries can be formulated as: 
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. Quadratic sum of the sizes of countries will be minimal if countries of the same size are selected s=1/N. Consequently, the solution of the task set above for N is:  
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that is, if N is an integer the solution will be:  
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In the general case (if N is not an integer) the solution will be the following. Let us denote 
[image: image14.wmf]4k

/

ga

M

=

, N’ by an integer in the interval (M-1,M), and N” as an integer in the interval (M,M+1). Then the effective number of countries will be N’, if and only if s’=1/N’ gives average utility at least equal that is given with the size s=1/N”, which is possible if an only if:
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Thus, the effective number of countries is: a) N’, if N’(N’+1)>ga/4k ;  b) N”, if N’(N’+1)<ga/4k ;  c)  N’ and N”, if N’N”= ga/4k. 

The Alesina-Spolaore model assumes that if the simple majority rule is used in each country for collective decision-making, as well as a proportional tax system with the same tax rate for each individual, the optimal political map of the world would be that in which each government is located in the center of each country – this choice minimizes the average distance between the government (the focus of public good), and the citizens’ preferences. Simultaneously taking into account the uniform distribution of preferences of individuals in the model, the average value of utility will be the maximum with the same size of countries. And the number of countries will be optimal if there is equilibrium between the average level of taxes and the distance between the form of government and citizens’ preferences. An increase in the number of countries per unit will lead to a higher tax burden on each individual and shortening of the average distance. Such an increase will take place (i.e., it will be approved by individuals), if the benefits from shortening the distance exceed the costs of the higher individual tax burden. 

Thus, the subject of the theoretical study of the Alesina-Spolaore model is a balance between the number of countries, the degree of democratization and economic integration that allows us to state the following: the process of democratization leads to secession (as evidenced by the larger number of countries with democratic regimes than non-democratic in the world); the democratic process leads to an inefficiently large number of countries; the equilibrium number of countries is growing with the intensification of international economic integration
. In other words, the spread of democracy can lead to political decentralization (i.e., an increase in the number of sovereign entities). And the strengthening of economic integration between countries reduces the need for political integration. The problem of political disintegration will be relevant to the extent that the net economic integration effect is negative on social welfare. 

The most important theoretical conclusion drawn from the Alesina-Spolaore model is that the structures of sovereign entities that are resistant to division are possible and, moreover, can be economically efficient under the assumption that any region is at liberty to secede and form new sovereign entities (which eventually leads to equilibrium). However, the one-dimensionality of the study by A. Alesina and I. Spolaore (as a result of the use of very strict assumptions, such as uniform distribution of the world’s population and its immobility) highly simplifies their model. Subsequent theoretical studies have shown that once new dimensions are added to the Alesina-Spolaore model, its main conclusions cease to be true
. 

The above considered political economic model of international cooperation is one among many. Modern political economy studies encompass most diverse areas: from the processes of centralization and decentralization of decision-making in the international arena to the relationship between economic and political integration. As a result, the spectrum of political economic models of international relations is very broad. Political economic models differ primarily in the method of modeling of the international interaction process. The selection of the approach to modeling here largely depends on what aspect or process of international interaction is the subject of a theoretical study.
Making a conceptual comparison of the theoretical approaches applied by international economics and by international political economy, it is possible to identify three most evident methodological differences of the second from the first. Firstly, it is an attempt to integrate the national and supranational political and economic processes in the conceptual justification of the modern international system (the process of making foreign policy decisions in the political economic literature is seen as the result of transformation of domestic interests, taking into account their “understanding” by politicians
). Secondly, it is a broader subject field, including problems of international trade and economic development (in their political aspect), relationship between democracy and market relations, issues of global governance and global markets, various aspects of international cooperation in solving supranational economic problems and the study of the positions of non-state actors on that or other measures of supranational macroeconomic policy, etc.
 Thirdly, it is the parallel use of the methodology of the traditional “political science” concepts of international relations and the analytical tools of economic science.
General principles of economic modeling of international interaction
An analysis of the research tools of international economics and international political economy shows that the use of the methodology of economic science in the study of the processes of interaction in international relations leads to the construction of strict formal models of making decisions by interacting entities, the main feature of which is their reliance on the economic and mathematical methods that are traditional for economic analysis in general. Simultaneously, at the present stage of economic knowledge development the use of the economic science methodology to justify international events and processes is characterized by the application of a wide range of theoretical models. The variety of used models can be explained primarily by the fact that decision-making in international relations is complicated by the influence of a wide range of different internal and external factors and the apparent incompleteness of information about the impact of these factors and their internal relationship (in particular, the extent of foreign trade restrictions can be influenced by such factors as the structure of the market, of the analyzed products; the degree of competition in the industry; the technological level, etc.). In addition, in practice, the subjects of international interaction very rarely have identical (as in the above Grossman-Helpman model) or at least similar in structure economic and/or political interests.
The coverage by the economic models of international interaction of a relatively limited range of factors determines the specificity of their application sphere, like: trade relations, economic integration matters, currency and financial relations, etc. This situation creates the need to determine the general for these models theoretical and methodological justifications that would not only make it possible to minimize the subjectivity of concrete models and reduce the costs of deficiency of the basic data, but also would be applicable to a broader class of events. In addition, the latter could help work out the general approach to the economic modeling of the issue of decision making in international relations.
The review of theoretical approaches within the framework of international economics and international political economy makes it possible, as a minimum, to identify the following methodological aspects that are common for these directions of economic modeling of the international interaction processes.

Firstly, the formal side of economic models of international interaction (both game-theoretical and political economic) is usually based on the selection by the parties of the decisions that maximize subjective well-being, i.e., on the maximization of the subjective utility functions. At the same time the main task of the theoretical constructions in both cases is the search for equilibrium in which the institutional side of international relations is efficient and stable.

Secondly, the main alternatives for the subjects of international relations in the process of their interaction are limited and independent (from the interests or preferences of other subjects of international relations) actions. The main difference between the game-theoretical economic models of international interaction and the political economic ones is that the former pay special attention to external factors, that is, proceed from the assumption that actions of subjects of international relations in their interaction (in other words: the process of decision making in international relations) are limited by the interests of other subjects of international relations; and the latter put internal factors to the forefront, that is, proceed from the assumption that actions of subjects of international relations, one way or another, are determined (or limited) by the public opinion, domestic economic interests, etc. 

Thirdly, the development of economic models of international interaction today has taken the path of inclusion in them of new factors that appear in the course of their empirical verification. One of such factors, for instance, is incomplete information and the related problems of decision making in the conditions of uncertainty, which is reflected in new definitions, additional properties, new principles and approaches. The selection of an approach to modeling in this case directly depends on the amount and structure of available data, as well as on the degree of subjectivity of perception of the sides that make decisions. All the approaches at the same time are in one way or another characterized by uneven measurement of the value of parameters and use either their averaging or the probability theory apparatus as the main methods of the resolution of uncertainty.
Thus, the overview of the existing theoretical approaches to economic modeling of international processes, given above, “depicts” the economy of international relations as a process of interaction the nature of which depends on the correlation of the benefits and costs of the alternative decisions that the participants in this process have. The necessary economic condition of the actions taken by subjects of international relations is the excess of expected utility of these actions over expected utility of decisions alternative to them. In view of the fact that the main (basic) alternatives in the process of international interaction (at the contemporary stage of their development) are the coordinated (with the interests or preferences of other subjects) actions and independent (from other subjects and interests) actions, this condition for decision making can be mathematically written as follows:
1) in autonomous interaction in the international arena:
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2) in institutionally limited international relations:
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where 
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In economic modeling of international interaction processes each subject of international relations seeks to satisfy its interests, which is expressed in the aggregate goal variable of its actions. However, a one-level approach to the modeling of international interaction is not sufficient for the explanation of contemporary international processes, which requires widening of the spectrum of the considered factors that determine the actions of subjects of international relations. In other words, an important condition to understand the nature of contemporary international processes is the incorporation of the level of internal social restrictions of foreign political actions into theoretical models. The model of decision making in international relations should take into account how the external (international) factors change the picture of interests inside the subjects of international relations (for instance, the picture of interests in the society within sovereign states or the interests of non-state participants in international relations). All this predetermines the use of a multilevel utility function in the economic model of decision making in international relations
.
It is also necessary to note here another general methodological premise for any economic model of international interaction. As mentioned above, the use of mathematical tools of analysis in economic modeling leads to the orientation of economic analysis towards the search for optimum equilibriums. The main benchmark in the search process is the Pareto efficiency concept. According to the concept, any condition in which utility of one participant in relations cannot be increased without decreasing utility of the other, is efficient. In the process of interaction, the subjects of relations, acting rationally, can by means of redistribution of goods (through concluding agreements) reach the Pareto efficiency frontier.

*  *  *

The theoretical-methodological premises of the economic modeling of interaction processes in the international arena outlined in this work, in the author’s view, are sufficient to raise the issue of the direct use of the economic science methodology for the complex theoretical conceptualization of not only international cooperation in the economic sphere, but also international relations in general. The modern economic theory has the methodological tools, which, when considered together, can form a separate theoretical approach in international research. Moreover, the application of the methodology of economic science as a theoretical tool in the study of the processes of interaction in the international arena makes it possible to take a new look at international processes and origins of the modern system of international relations, which can give an impetus to the unification of the framework of categories and concepts in the study of international relations.
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