TRANSITION GAME: WHO PLAYED THE TRANSITION GAME AND WITH WHAT RESULTS

Summary

This paper looks at the transition process from communist planned economy to free market economy for eleven countries in Europe and treats the whole process as a game. The process is interesting due to the fact all new countries have same goal, join EU and join EU monetary union, join NATO and thus successfully end transition.  

The paper perceives this process as a Bayesian game, creating a stochastic dynamic settings where policy makers analyse the policies and have the ability to change learn from their mistakes. The game is solved both analytically and theoretically. The paper does not create a computer generated estimations of the game, but looks at the real life experiment that has occurred in last 15 years in post-communist counties, an index to quantify the results of the game is created to see what were the results of each player. The main findings of the paper are that there is a considerable difference in the strategies which were chosen by each of the participants and with considerable difference in the results. What is most striking in the paper is that the game players do not have the ability to learn or to create forward expectations. Also there is little correlation between the success in the game and economic success indicating high political influence.    
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1. Introduction

The process of economic transition is probably one of the most important economic events of the 20th century and it certainly is the most unique economic event in the recent economic history. Unlike the economic recession or even the Great depression which might be repeated in the future it is hard to believe that any time soon an economic transformation such as the fall of the eastern block is going to occur again. 

The fall of the eastern bloc, was in effect a fall of an economic system. The planned economy has failed, now the free market economy was the only reasonable choice left. Because of this the ex-socialist economies have on the path of transition from planned economy towards the free market economy. 

The whole notion of economic transition from one economic system to the other was in fact a journey in the unknown. It would be very had to say the policy makers have known exactly what they were doing. The policy makers knew where they wanted to end up, but the path was in fact somewhat of a mystery.
The end of communism created a specific state in the economies of the newly capitalistic countries. The process of transition demanded both economic and social transition from one state to another state. Although there was no time limit on the process of transition the countries wanted to finish the process as soon as possible. While in most developed countries today the economies have developed over centuries the ex-communist countries were faced with an abrupt change and very fast transition to capitalism.
Once the communism was over and the political regimes moved from one party to multi party system the main question of economic transition arose: "What now?" All of the countries involved in the process of transition had some general ideas where they wanted to go and some general goals which were mostly political phrases like: “higher standard of living”, “stable economic growth” or “more jobs”. However each of these phrases had to be accomplished somehow and the only way to actually achieve them was through the monetary and fiscal policies. At the same time as the process of transition started the EU was gaining more and more traction as a new political force in the world. This new force gave countries a course to follow in order to achieve the goals they wanted. 

The most general economic and political goals can be presented in the following policy objectives: 
· Create a stable government: for most countries this was the first order of business when the multy-party system was adopted. 

· Create a stabile monetary system: most of the economies were part of another large economy and the secession created a problem of money and country currency. This problem went hand in hand with the first problem. 
· Create a stable economic environment where free business will be allowed to develop: this in a nutshell is what we refer to as “economic transition”. 

· Optimally transition from the public to private ownership, with minimum overall social costs 

· Join NATO: in order to have military stability

· Join EU: as part of the new European global political set-up 
· Join EMU: this step is the full integration into EU and the final step of the political transition. 

In essence the newly created countries were facing a game. The goals have been set and after the revolutions and overthrowing the communism the game was afoot. People in respective countries were electing government in belief the elected government will provide the country with the optimal strategy in achieving the set goals. 
If we look at the above stated goals the first four are prerequisites for the last three. So each step is a sine qua non condition for the joining of EU, NATO and EMU. Because of this we can look at the EU, NATO and EMU as the end goals or the main objectives of the policy makers. The policy makers should conduct themselves with the end goals in sight. In essence we have a multi stage game, played by several separate players, but with the same objectives.
The purpose of this paper is to look at the results of the above mentioned game, first from a game theory perspective and then from the economic perspective. The paper's goal is to create a model which will represent the game and then analyse the results of that game on very specific policies. 
Because of the space constraints we are only going to make a short review of the literature on the whole transition, but the literature on the economic transition and many of its aspects is more than extensive. The process of economic transition and different perspectives on economic transition have been heavily researched in economic literature. Various aspects were analysed like privatization (Aghion and Blanchard 1998; Bolton and Roland 1992; Konings, Lehmann, and Schaffer 1996; Roland and Verdier. 1994). The whole process of transition and the speed of transition was also part of significant portion of research either on specific example like (Berg and Blanchard, 1994) or as whole (Castanheira and Roland, 2000; Murphy, Shleifer, and Vishny, 1992). Certain effects of the transition of the economic variables was also part of the research like employment in (Bilsen and Konings, 1997) or output in (Rosati, 1994). Overall (Roland, 2000) is a great analysis of the overall impact of the transition and the economics. 

This paper is going to take an alternate route. It is not going to analyse any specific policy or any specific choice, it will look at the actual process of transition from decision making perspective and how did the policy makes behave. 
This paper is set up as follows; after the introduction part two develops and explains the transition game, part three analyses the model in case of one particular decision in the process of economic transition, part four creates a dynamic model for the whole process of the transition. Part five creates and index which gives quantitative results to the model and the results of the transition game. Part six concludes. 

2. The transition game
The model that will be developed here will be based on the standard game theory models. However,  in mathematical representations of the problems we shall be using tools from rational expectations econometrics as summarized in (Blanchard 1983; Sargent and Ljungqivst, 2004). The reasons for using rational expectations in game theory models and using game theory models in macroeconomics have been long advocated by economists and can be seen actively used in (Sargent 1999; Sargent and Hansen, 2001; Lucas and Stokey 1989; Woodford, 2005).  

Each country is one player in this game. The player is rational, utility maximizing player who creates expectations rationally. In the game the player tries to maximize the utility. The unity maximization comes from implementing the policies which bring the player closer to the end of the game. We are going to use the rational expectations model, but with bounded rationality of a player. What this means is the expectations are created rationally, however the reactions to the expectations are not optimal, also the agents might not follow what their expectations are telling them they should do. The examples the use of rational expectations representative agent with different strategies and suboptimal outcomes can be found in (Sims 1998,2003; Reise, 2004). These works point out a possibility of rational expectations representative agents, but with bounded rationality where the agent has one true model and several other models working around the true model.
In a game theoretical set up the difference between the true rational expectations model and other non-rational expectations model leading to bounded rationality gives us opportunity to explore alternate paths to the same goal of the game.   

Although the goals of each player are the same there are many different strategies each player can try to implement. There is also a problem of time preference and the speed of adjustment. Some players might want to end the game as soon as possible, while other might want to prolong the game. These two problems will be discussed as well in the paper and we shall see the impact of the time preferences of each player on the utility obtained from the end of the game.
The players are not allowed to copy strategies explicitly and economically this might not make sense in some cases, the players are allowed some limited cooperation in the form of interaction and communication, so we are giving an opportunity of learning through time. This is especially true in reality where countries have the ability to copy some policies and to share experiences.
Each of the representative agents has a set of rational strategies; the set of rational strategies represents a response of the player to a set of problems the player is facing. In essence we are dealing with a min-max problems presented in (Sargent and Ljungqvist, 2004; Sargent 1993;  Sargent and Hansen, 2000). The player is trying to maximize the benefit of a certain strategy and at the same time minimize the social cost of that strategy. 
3. Model 

Before we move into the actual model there are several things we need to point out. First of all we are going to approach the problem of transition in general terms. We are not going to analyse any particular policies. We are more interested in how the transition was played in terms of the results of overall economic policies, not in terms of what strategies where used. Also we are interested in where in the game each player is, not how the player got to a particular point in the game.  

We are going to model two separate processes. First we are going to model the decision making regarding one particular policies. Here the policy maker has the option between analyse and react. So for each particular problem the player is faced in the transition the player has the possibility to analyse the situation or just to react to a particular situation. This general model is valid for any decision made during the process of transition regardless what is the nature of the decision. In the second part of the model we are going to model the whole economic transition into one dynamic game and we are going to find the optimal path for the transition game. Here we are going to leave room for the participants to learn the process and learn from their mistakes. So we are going to allow the game participants to evolve over time. 

In order to adjust the players for their individual set-ups we are going to impose the rational expectations process in terms of decision making, however the information distribution of which the decision is made is not going to contain full information. So the players are going to make the optimal decision given the existing information set, however this decision might not be the same under full information set. 
3.1. Economic decisions during the transition process - optimal choice threshold

First we are going to look at individual problem a policy maker is faced with. Let us assume there is some element, economic or non-economic, of the country the policy makers wish to change or to transition from socialist and planned into capitalist and free market economy. This element is a subject to transition and there is a need to change this particular element. The main reason for the change is to transition this element into a new state with the objective of getting one step closer to the main goals: NATO, EU, EMU.
The model we will follow is standard optimization approach which can be found in (Casti and Larson, 1982). We are going to assume that there are two states of the system, the first state is going to be denoted as A and it means the state of the system is acceptable. Acceptable state means the element is in such a state has no need to transition into another state. If the element is in state A the element does not need any transition. The second states of the system is going to be noted as U which means the system is in state which is not acceptable. In this case there is a need to transition the element into a new and better state. The policy makers are trying to move all elements within their power from the U state into the A state. It is important to note the policy makers do not know what the effects of their policies are going to have on each particular element, so the policy makers do not know for sure the policy is going to move the system from U to A. The policy makers also do not know is the element in state U and not in state A with certainty. The decision of the policy maker is based on subjective assumption is element in state U or state A. 
Since we are dealing with the multiple players in the game we are going to allow for the states U and A to be completely subjective and depending on each players. So there is going to be a noticeable difference between U and A between the players for exactly the same element. Subjective variations on states U and A will cause players to have different actions for the same problems and different results for same policies.
Once the socialism was over there was a legitimate need to make some changes in the transition countries. Some of the changes were absolutely necessary, but the need for some other changes was somewhat ambiguous. The best example of the changes which had to be made were the laws which allowed the freedom of speech and multi-party political system. However the need to privatize banks to foreigners was more arguable and it is not a type of the change which had to be done under any circumstances. The problem of privatization was banks was analysed by Ribnikar (2004). So it boils down to the policy maker’s view is something in state U or in state A based on a subjective, not objective probability distribution.  

Considering the fact the policy maker does not exactly know which state the system is in, there are two operations he can perform. The first operation is R, this type of operation reduces the probability that the system is in state U by factor of 0<α<1. This action can also be called the reform of the system. The second type of operation is the operation E, this type of operation is type of operation used to determine the actual state of the system and then depending on the state of the system to produce reaction. It is obvious R stands for reaction and E stands for examination. The policy R a priori assumes the system in is the wrong state and imposes a policy which changes the state of the system from U to A with some probability α. On the other hand the policy E is the analytical tool used to determine what state the system is in and then to act. We are going to impose there can be only one policy at the time. So it is impossible to have both R and E policies at the same time implemented on one element of the economy. We are also going to impose each policy takes one unit of time. We are not going to explicitly define what is the unit of time. 
Now we can define the problem of the policy maker. The policy maker tries to set up the best sequence of R and E policies in order to transform the system from U to A with complete certainty. Obviously there is no time constraint, but we shall assume that there is a time preference which is also the case in real life. The policy makers want to be in the state A as soon as possible. The expediency assumption is realistic. It is hard to imagine the policy can be implemented and at the same time analysed what the situation is and what should be done. Also it is obvious the policy makers have just one mandate to perform political and economic actions, so although the time is not of the essence it is important to get things done in time. 

We are going so assume there is a probability x the system is in state U, also by default there is 1-x probability that the system is in state A. We are going to have a function I(x), this function is the expected time which is required to transform the system into state A with complete certainty, given the probability x the system is in U. The function I(x) assumes the optimal policy is followed.

As a result of decision R the probability of x is transformed x→αx, while with the decision E transforms x→1 if the system is in state A and x→0 if the system is in state U. This is the mathematical constraint for the fact the action E determines the true state of the system. This immediately point out it is better and optimal to first perform E for every problem in order to determine the true state, rather than just act. Following this system we can use the bellman principle of optimality to get the following set up: 
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To solve the above equation we note that there exists a value x* (breaking point) such that we choose E if x<x* and R if x>x*. This means there has to be some level of threshold between the points when we are certain about the state of the system and the policy maker will choose to act and the values of x for which we are not certain about the state of the system and we choose not to act, but to analyse first. The parameters x* (the threshold) is completely subjective for each player in the game. 
If we set up to have x=x* in that case we have
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Since αx*<x* we must have 
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If we combine (2) with (3)
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We can now solve for (4) and consequently for the critical value of x* we obtain
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Equation (5) if the threshold when each participant is going to choose to react and when each participant in the game is going to choose to analyse. The fact x* is subjective allows for the players in the game to have different outcomes of the game and to be in different stages of the game at the same time. 

In order to obtain the solution to the problem at hand we have to know how to calculate I(1) in terms of α. In order to be able to do that we are going to use a little bypass. We are going to note that there must be a positive integer M such that: 
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Then we have 
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If we rearrange the above equation we are going to get:
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The unknown value of M has to be some positive interferer which minimizes the above equation, thus we have 
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We have now determined what is the minimum need to differentiate between R and E. Once again the minimum is differentiated between each player and it is subjective. This problem is more them obvious in practice. Again we can go back to the privatization of banks. Slovenia chose not or privatize banks and this seemed like a good idea in the 90s, when banks were an integral part of the economy. Whoever in recent years those banks are in serious problems and present a burden for the economy. On the other hand Croatia chose the privatize banks and those banks were not an integral part of the economy, but have proved the most stable part of the economy after the crisis of 2008. 
In order to better and more fully understand the transition process in the next part we are going to move to the realm of the game theory which will make the whole mathematical model much more tractable. 

4. Game theory and economic transition 

We can look at the transition as a game with a clear ending of the game. The full transition is achieved when the economies of the eastern bloc were on equal footing with the economies of the western Europe, the free market economies. The only way the ex-socialist economies could be on the equal footing with the free market economies was if the ex-socialist economies joined the same associations that the free market economies were members of and as a matter of fact have created. In this paper we are identified this as joining NATO, EU, EMU. Within joining the EU there were three separate objectives: join the EU as an association of countries, join the Schengen system in order to be able to remove the physical borders between the countries and join the EMU in order to gain economic integration within the single currency system.   

In this paper we are approaching the transition as a game theory, but for mathematical and practical purposes it is important to note the participants did not have any a-priori knowledge of the problem.   In most cases the policy makers do know or have general idea what effects their policies are going to have. In the case of large economies, in most cases, there is some past data and there is history of the occurrences after similar policies have been undertaken, however in the case of the transition process all of the policies where performed could not rely on existing empirical data. 

This presents an important modelling challenge. Since the policy makers did not know exactly what they were doing, the only way of doing things was to just act, since the analysis would probably be deficient. We can also relate this problem to the previous chapter of this paper. 

We have discussed the policy makers have two possible actions and that is to examine the situation E and to react with a policy R. But at the same time we have left open for the fact that the policy makers are not sure which state the system is in and thus what reaction is needed. Now we have provided the policy makers with the mathematical tools to tell us when and how to reach and which reaction to use, but there were a lot of deficiencies in the previous model. For starters it related only to one part of the economic system, we are now going to rectify that problem. Also the model did not allow to the policy makers to learn from their actions. We are now going to change that as well. 

Again we are going to assume the policy makers are utility maximizing agents who get utility from performing economic policies, the better and more successful the policies are the more utility the policy makers get. 

We are going to set up a model where the policy maker has the ability to evolve over time. Let us go back to the model from the previous part of the paper. In that model the policy maker was faced with two options, examine or react, but the model presented was for one time period, for just one economic problem and the model did not show the evolution over time, but it has calculated the threshold between to actions for a particular policy, we did not analyse the option if the policy maker chooses R and then needs to see the result of the polices in the next time period. What happens if the state of the system is A and the policy makers chooses R? Does the system change from A to U and after that action does the system need to be fixed to come back to A? From the transition perspective of the policy makers these are the fundamental questions. 

The policy maker needs to determine what the current state of the system is; this determination comes from a lot of noisy observations. In order to determine the optimum estimation of the system the policy maker uses a following discrete system equation:
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Where x is an n dimensional state vector, w is an r dimensional random forcing function and g is an n dimensional vector function. The policy maker does have a model which he uses to measure the system and the equation is 
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Where z is an s dimensional measurement vector and we are going to assume that s < n; h is an s dimensional vector function and v is the d dimensional vector of random noise. 

The probability density function p[w(t)] and p[v(t)] are going to be assumed to be known and independent from sample to sample. The probability density function of the initial state before any measurements are received denoted as p[x(0/-1)] is going to be assumed to be known.

The policy maker receives a lot of information. Some of the information might be completely irrelevant and some of the information might be extremely relevant, but it is possible for this information just “flies under the radar”. Even in these simple two functions we were able to present a very realistic problem for the policy maker in the transition country. 

The initial assumption about the state of the system might be the most controversial function and hard to translate into the real world. The initial state of the function is more subject to uncertainty then risk, therefore the initial state of the system might have been more subjective then objective. If the initial assumption regarding the state of the system is more subjective then objective there is a possibility for a policy error just because the policy maker is overestimating his strengths and underestimating his weakness.

Going back to the problem we can formulate the problem as follows. Given the system which was described by the equation (10) and the measurement system which described by function (11), given the probability functions p[w(t)] and p[v(t)] and the noisy measurement of the system  z(1),z(2),…..z(k) we need to find the maximum likelihood estimate of the entire trajectory x(0), x(1), ….x(t), this estimate of the trajectory is noted as X(t/t). 

Keep in mind we are looking to the entire trajectory of the system since we have a clear end game definition. We are trying to model the game with a known ending, but a variable length of time it is important for the policy maker to arrive at the ending as soon as possible, but there are no time constraints. 

Although we are going to use the Bayes’ theorem this problem is somewhat different from the usual problems. It is custom to have the existing data and then figure out what is the state the system is in. In this particular problem we are not doing that. We are assuming we know the state of the system (based on subjective distribution of each player) and then trying to create the trajectory of the system, while learning as we go along, which is the same case the policy makers in the process of transition have faced. In real life the problem of decision makes was the inability to correctly determine the state of the system. This the reason why both in real life and in our model players in the game have subjective probability distributions instead of objective probability distributions. 
The process we are going to use here is very similar to the dynamic programming, the procedure and the logic of the dynamic programming are going to be used here. But instead of the principle of optimality we are going to derive iterative relation for the maximum trajectory estimate by applying Bayes rule. This will give the participants in the economy ability to learn over time. The players in the game the possibility to learn from their mistakes and speed up the game in order to reach the end game faster. 
We are going to make the following definitions
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 In that case the function I[x(t),t] is defined as 
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What we are now looking to do is to obtain the desired relationship by deriving I[x(t+1),t+1] in terms of I[x(t),t]. Bayes’ rule can be written as 
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The term p[X(t+1)/Z(t)] can be written as
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Substituting this relationship into equation (15) we get
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The above equation yields the desired result, the maximization is now done over a single value of x(t), rather than over the entire set of past series x(0), x(1),…. x(t).

The quantity p[z(t+1)/x(t+1)] is determined by equation (15) and the knowledge of p[v(t+1)] while the p[x(t+1),(x(t)] is determined by the equation (17) and p[w(t)]. The function p[z(t+1)/Z(t)] serves only as a normalization factor, and the maximum likelihood estimate can be determined without explicitly computing it. The recursive relationship can then be written as 

18. 
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Where the function I*[x(t),t] is proportional to, but not equal to, I[x(t),t]. We are constantly working with t+1, and we have t as a terminal condition and end of the transition process. Setting up the process is not hard and it analogues to the forward dynamic programming.

We just need to quantify the state vector x(t). We are going to use a priori probability density function as the initial condition 
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Each quantified value of x(1), the quantity inside the brackets in equation (18) is evaluated for every quantified value of x(0). Naturally then the maximum value for is selected as I*[x(1),1]. The corresponding value of x(0) is stored along with it. From then on we are going to calculate each I*[x(j),j] is computed based on I*[x(j-1),j-1] and the corresponding value of x(j-1) is carried along with it. This procedure is then naturally carried on up to the terminal point of I*[x(t),t] when the game is over. 

The maximum likelihood trajectory is then determined by computing the value of x(t), which maximizes the I*[x(t),t]. Then retrieving the x(t-1) that corresponds to this value, finding x(t-2) corresponding to this value of I*[x(t-1),t-1] and repeating until all values of x along the trajectory have been found. Following this feed forward-feedback procedure we are able to calculate the optimal path of the transition. 

Also keep in mind the t value here is not the time how long it takes to reach the terminal point, but rather number of steps which have to be undertaken in order for each country to reach its objective of becoming a member of all integrations. Naturally the value t is going to depend from player to player. 

The model presented in this part predicts the process of transition can be solved and policy makers can find the optimal path and spend for the process of transition. Naturally if the policy makers where the perfect forward looking agents, or even simple Bayesian agents the process of transition would have been much shorter, easier and fruitful for everybody; alas the policy makers are not such agents. If this model was used in real life there would be no problems with the process of transition and by 2013 all ex-socialist countries would be part of the NATO, EU and EMU, however this is not the case. 
One of the main reason why this is not the case certainly lies in the fact the policy makers are humans and are part of the political cycle. Because there is a political cycle and different politicians are in charge there are going to be changes in the economic and political policies. These changes have to be reflected in the seeped of transition. The model also opens a possibility for Bayesian learning, this is also not reflected in the data. The game participants have very limited ability to learn and do not learn from mistakes or others.  
5. Real life of the transition game 
In this part of the paper we are going to try to set up a game result for the players. The game result is going to be presented as a simple index starting from 100 and we will calculate this index from the start of the data to the end of 2012. The index is not going to start in 1990 since for most countries we are going to investigate the data is not readily available. Also some countries have had extremely high inflation in some periods which causes severe disturbances in our model. Because of this most of the data starts at 2000. In some cases if the game is over we going to also analyse how the participant did once the game was over. 

The index is going to take into parameters following four basic economic variables: real GDP growth per annum, inflation, fiscal deficit and unemployment rate. Since all of the variables are in percentages the game scoring will be simple for each variable. If the variable has positive value the player will be awarded a positive point (equivalent to percentage points), if the variable has negative value the player is going to be awarded negative points. 

For the real GDP we are going to set up a benchmark of 3% points. If the economy has higher growth per annum it is going to receive the positive difference which will be added to the overall points. If the economy has negative growth or growth below 3% the points will be subtracted from total index. For example if real growth is 5% per year the country is going to receive 2 positive points, if the growth is -2%, the country is going to receive negative 5 points. The value of 3% was chosen a standard benchmark of technological progress over the long run for large economies. 
Same will be done with inflation. The initial benchmark will also be at 3%. For inflation below 3% and deflation the country is going to receive positive points for values over 3% country is going to receive negative points. This is an adjusted non dynamic benchmark as part of the Maastricht criteria.
Fiscal deficit will be also be put at 3%. Economies will get positive points for fiscal deficit under 3% and negative points for fiscal deficit over 3%. Following Maastricht criteria the points are going to double negative and double positive if the debt is over 60% of GDP. So we are going to award “good behavior” and punish more bad behavior.

Unemployment is not going to have a benchmark the players are going to be given a straight difference between the increase and the decrease in the unemployment on the annual level. So decrease in the unemployment is going to be awarded as plus points and increase in unemployment is going to be punished with negative points. 

The obvious question now is: why such simplicity? The generally accepted theory is that the joining of EU, EMU and NATO should have positive impact on the economies. Also if the economies are making adjustments to meet the criteria for joining there should be positive impact on the economy. The obvious best way to look for any positive impact on economy should be in these four variables. If there is positive impact we have to see GDP growth, decrease in unemployment and decrease in fiscal deficits. The main rational behind the game scoring we have set up lies in simple fact: as the game is coming closer to the end the benefits of the game should be more and more clear. 

The countries we are going to analyses are going to be a selected group of transition countries. For example Poland will be excluded due to its size. Also some USSR former republics are going to be excluded since not all of the ex USSR countries fall into our definition of end game. In our model we will look for the countries which are similar in size and economic properties. 
The analysis of the data is very straightforward. The eleven countries we chose in our analysis are: Czech Republic, Estonia, Lithuania, Latvia, Slovenia, Slovakia, Croatia, Bulgaria and Romania, Serbia. The countries were chosen due to their similarity in economic size, population and general political structure. Bosnia and Herzegovina, Montenegro, Macedonia and Albania have been excluded due to lack of data or political instabilities which are so severe they make the economic analysis almost impossible.

As we can see from the data we are provided with the countries which have had the same starting point in 1990 as the initial start of the game, but very different paths. From table 1 we can see that three of the countries have completely ended with the game (Estonia, Slovakia, Slovenia) and all others are still playing the game and are at various stages. 

Table 1 represents general data about each player. The table also gives us the GDP, GDP per capital and their PPP equivalents, unemployment rates in order to be able to compare their economic strengths and weaknesses. The data has also been separated before and after to 2008 so we can see what was the impact of the crisis on the economies.  

Table 1: General data for the countries observed

[image: image20.emf]in EUR

Bulgaria  Croatia

Czech 

Republic

 Estonia Hungary Latvia  LithuaniaRomania Serbia Slovakia Slovenia

AREA* 110.879 56.594 78.867 45.228 93.028 64.589 65.300 238.391 88.361 49.035 20.273

POPULATION 7.621.337 4.437.460 10.256.760 1.340.194 10.075.034 2.067.900 3.195.702 21.698.181 7.186 5.422.366 2.050.189

DENSITY 69 78 130 30 108 32 49 91 91 111 101

GDP (nominal) 2008 (in mln) 35.431 47.538 154.270 16.235 105.536 22.890 32.414 139.765 32.679 37.244 64.414

GDP (nominal) per capita 

2008 4600 10700 14800 12100 10500 10500 10100 4400 6500 18400 11900

GDP PPP 2008  (in mln) 82.938 70.078 210.963 23.128 160.335 31.845 51.553 252.001 66.263 45.903 98.109

GDP PPP per capita 2008 10.900 15.800 20.200 17.200 16.000 14.600 16.100 11.700 9.000 22.700 18.100

GDP (nominal) 2012  (in mln) 39.668 43.904 152.311 16.998 97.674 22.258 32.864 131.747 29.932 35.466 71.463

GDP (nominal) per capita 

2012 5400 10300 14500 12700 9800 10900 11000 6200

4.144

17200 13200

GDP PPP 2012  (in mln) 88.434 66.572 212.450 23.474 167.125 32.329 53.283 267.677 65.140 43.148 104.028

GDP PPP per capita 2012 12.100 15.600 20.200 17.500 16.800 14700** 17.800 12.600 8700** 21.000 19.200

Unemployment 2008 ILO 5,4% 8,9% 4,7% 7,6% 9,9% 9,0% 8,5% 5,9% 14,4% 4,4% 9,0%

Unemployment 2012 ILO 12,5% 18,1% 7,2% 9,8% 11,0% 13,8% 13,3% 6,7% 23,1% 9,4% 14,4%

NATO membership YES YES YES YES YES YES YES YES NO YES YES

EU membership YES

EXPECTED 

2013

YES YES YES YES YES YES

START OF 

NEGOTIATIONS

YES YES

EMU membership NO NO NO YES NO NO NO NO NO YES YES

* in kilometers squares

** Data for 2011

GDP data from EUROSTAT


Source: statistical institutes and central banks of individual countries
Now we are going to present the index for the  game we have created and see what results the index gives us. What is most interesting is that the winner in terms of the value of the index is Croatia. This can easily be explained because of the fact Croatia did not have large volatility in numbers. There is no large government deficit or double digit inflation, yet in terms of the game Croatia has just joined the EU. Winners of the game are three countries which have ended the game. 

 Table 2: Results of the game in terms of index
[image: image21.emf]Bulgaria

Czech 

Republic

Estonia Croatia Latvia Lithuania Hungary Romania Srbija Slovenia Slovakia

2000 99,0 98,3 102,5 103,3 101,8 104,5 99,8 97,8 93,6 84,3

2001 107,7 95,0 101,5 107,7 103,1 109,7 98,5 73,2 72,3 89,2 77,6

2002 109,7 95,9 104,0 111,8 106,4 114,3 95,2 60,7 68,8 86,4 73,7

2003 108,8 97,6 110,7 120,1 106,3 124,6 95,9 54,7 62,9 85,3 69,7

2004 116,4 99,3 113,7 124,9 105,8 130,7 95,5 56,2 81,8 87,0 68,3

2005 117,7 101,1 119,5 131,1 102,8 136,0 95,7 52,7 77,4 90,7 68,9

2006 123,8 103,7 125,2 140,1 100,7 142,9 84,3 58,1 79,7 93,7 70,2

2007 119,9 105,2 125,1 143,9 89,2 145,4 82,9 56,8 76,9 97,4 77,8

2008 123,2 105,3 127,4 139,2 84,7 139,0 81,5 55,1 71,6 99,6 79,9

2009 118,5 97,7 133,6 125,3 84,2 123,8 60,9 41,2 60,8 89,0 75,7

2010 118,6 91,3 131,3 129,0 75,0 115,5 55,4 29,4 53,9 87,0 73,6

2011 119,4 87,7 130,2 136,5 69,7 110,9 71,7 26,3 51,2 83,0 70,2

2012 120,2 82,6 126,9 139,3 66,4 113,2 73,4 21,8 35,1 77,8 68,1


Source: Authors calculation
From the data we can see large differences in the values of the index and also large differences in terms of the current position in the game vs. the value of the index. Bulgaria and Romania on the are at the extremes in terms of the index, although their position in the game is the same. Both countries joined the EU at the same time, but as we can see have different results in term of the index. The reason for this is the high inflation in Romania. 

The crisis has also had significant impact on the economies. We see sudden decreases in the index after 2008 in Lithuania and Hungary. Both countries first had a problem with inflation in period 2007 and 2008 and then there was the economic downturn followed by high government deficit. 

We can see there is a significant difference between the countries, but the result does not have any bearing on the results of the transition game. Slovenia and Slovakia have finished the game and their results are much lover then Estonia or Croatia which are still playing the game. This brings us to a startling conclusion: depending on the policy preference the results of the transition game are not influenced by the economy. Here we can see the transition was not an economic game at all, but more of a political game. Since different players have different economic results, but are in varios stages of the game, the only explanation for this is the politics.
The variables we have analysed fall into the category of policy maker’s choice. As we see each country has different policy preference. For example Bulgarian and Estonia prefer small government deficit and low debt over GDP ratio. So for them this was an important policy variable, on the other hand inflation was not since in 2008 it was in double digits. Similar example of policy variable choice can be found in all other countries. The policy choice clearly has two main conclusions: 

· Each player is good in one particular policy, but not in all of them 

· In the long run the policies and economic results even out. 

Now there are economists which might argue it is better to have higher economic growth at the expense of the inflation, but this is not the case in Japan where economic growth has clearly been put aside versus the low inflation (deflationary) environment. The policy variable is the personal preference of the policy maker and we are going to leave it at that. 

If there is no significant winner who has done well both economically and in terms of the game,  then what is the reason the players are at such different stages of the game? The answer is politics. This paper has clearly demonstrated the economy as a science has long left the process of transition. The whole process of economic transition has been taken over by the politicians which run the country and have little regard for the economic developments. In countries who had better politicians the end game came sooner. The countries with “bad politicians” are still playing the game. 
6. Conclusion 
The purpose of this paper was to look at the transition from communism to free market economy in eleven countries and compare the results. The paper creates an index using four variables: GDP growth, employment, inflation, budget deficit; in order to quantitatively measure the results of the game. Given the amount of problems new countries faced the whole transition process looked like a game; this paper creates a mathematical background of the game and then analyses the results eleven countries. 

Using the data from the real life experiment called transition we can draw several general conclusions: 
1. All of the countries are better off today then they were ten years ago. This is clear from the GDP from the economic data since the total real growth from the 1990 until today is positive. 

2. Overall results of the game up to this point in terms of economic success are different from the results in the transition game. 

3. The variance of results is very big, and there is a clear difference between results of each player. This suggests different strategies for same problems used by the players. 
4. The players have had very little or no cooperation in the process of transition. This is clear from different stages of the game at the end of 2012.
5. The process of the transition with the end game as presented in this paper is not the process of economic transition, but has in fact become a process of political adjustment to the political structures in EU
The game is not over, the ultimate goal of having the same standard as the rest of Europe is far off, even for the best of player, but we can already see which player are playing the game the best way. The game will end when all the players adopt euro as their currency.  
From the data it can be clearly see the main reason for the success in the transition game are correct economic policies chosen by some of the players. If we assume the economics would make all decisions in each country is similar manner then the differences in the game can only be attributed to the politicians.  
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Appendix 1

In this table we use the data for all available periods. In countries where the data does not exist we use neutral value: 3% for inflation, GDP and deficit so the total value is 0 and 0 for change in the unemployment. 

As we can see the results from Table 2 are significantly different from Table 1. The main purpose of this table is to justify why data was used for all periods when it was available, not when particular data was available.   

Table 2: Results of the game in terms of index for data for all periods available
[image: image22.emf]Bulgaria

Czech 

Republic

Estonia Croatia Latvia Lithuania Hungary Romania Srbija Slovenia Slovakia

1996 91,0 105,8 107,2 105,9 102,8 104,1 102,4 102,6 109,0 105,5 100,0

1997 89,4 111,7 111,5 113,8 103,9 96,5 104,2 96,3 118,0 111,6 94,8

1998 101,3 111,9 110,1 115,2 108,4 99,5 100,5 93,9 127,0 115,9 91,3

1999 103,0 112,0 109,2 111,0 107,5 104,0 93,3 93,2 136,0 120,9 77,3

2000 102,0 110,3 111,7 114,3 109,3 108,5 96,1 94,0 34,1 114,5 61,6

2001 110,7 107,0 110,7 118,7 110,6 113,7 94,8 69,4 6,4 110,1 54,9

2002 112,7 107,9 113,2 122,8 113,9 118,3 91,5 56,9 2,9 107,3 51,0

2003 111,8 109,6 119,9 131,1 113,8 128,6 92,2 50,9 -3,0 106,2 47,0

2004 119,4 111,3 122,9 135,9 113,3 134,7 91,8 52,4 15,9 107,9 45,6

2005 120,7 113,1 128,7 142,1 110,3 140,0 92,0 48,9 11,5 111,6 46,2

2006 126,8 115,7 134,4 151,1 108,2 146,9 80,6 54,3 13,8 114,6 47,5

2007 122,9 117,2 134,3 154,9 96,7 149,4 79,2 53,0 11,0 118,3 55,1

2008 126,2 117,3 136,6 150,2 92,2 143,0 77,8 51,3 5,7 120,5 57,2

2009 121,5 109,7 142,8 136,3 91,7 127,8 57,2 37,4 -5,1 109,9 53,0

2010 121,6 103,3 140,5 140,0 82,5 119,5 51,7 25,6 -12,0 107,9 50,9

2011 122,4 99,7 139,4 147,5 77,2 114,9 68,0 22,5 -14,7 103,9 47,5

2012 123,2 94,6 136,1 150,3 73,9 117,2 69,7 18,0 -30,8 98,7 45,4


Source: Authors calculation
Sažetak

Ovaj rad analizira tranziciju iz socijalističke, planske ekonomije u kapitalističku ekonomiju slobodnoga tržišta za jedanaest europskih zemalja. Ovaj proces je interesantan jer sve novonastale ekonomije imaju isti cilj, postati članice EU i EMU i na taj način uspješno okončati tranziciju.   

Ovaj rad proces tranzicije promatra kao bayesiansku igru, stvarajući stohastički dinamični okvir gdje stvaratelji politike analiziraju svoje politike i imaju mogućnost učiti iz svojih grešaka. Igra je riješena i analitično i teoretski. Kod rješenja igre rad ne kreira kompleksan kompjuterski program kako bi simulirao igru nego upotrebljava stvarne ekonomske podatne i tako ima rješenje igre iz "živoga eksperimenta" koji se je odigrao u zadnjih 15 godina u ex-socijalističkim državama. Glavni zaključci rada su da postoje značajne razlike između strategija participanata koji su učestvovali u igri i značajne razlike između rezultata strategija. 
Kada se usporedte teorestke pretpostavke modela i stvarni rezultati najzačuđujuće je da igrači u igri nemaju mopgućnost da uče od svojih grešaka niti da kreiraju očekivanja. Također postoji jako malo korelacije između ekonomskoga uspjeha i uspjeha u igri što upućuje na veliko upletanje politike. 
Ključne riječi: tranzicija, teorija igre, strategija, optimalan put, dinamično programiranje.        
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