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Abstract
The assumption for application of statistical methods to describe corruption is to create an appropriate model. We will use multifractal data classification, robust methods, genetically optimized neuron networks, or other devices to evaluate models based on the game theory, in particular the tragedy of social ownership game-types. From these games, the term structures based on the mutual cover-up of breaches of generally recognized principles is derived. The fundamental event connected with the development of these structures and conflicts inside them is indiscretion (making the information concerning the breach of generally recognized principles public) by the players who feel not fully appreciated or jeopardized. Against them, the core of the structure uses threats of indiscretion or its application. These events may be identified based on open resources, the frequency of which is sufficiently large. The relevant resources contain many numeric and other data, than can be evaluated by multiple criteria and by using relevant statistical methods a picture regarding the development of corruption in the relevant area of social reality may be drawn up. 
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Development and application of modern statistical methods to describe corruption using models based on game theory
a) Brief project characteristics and summary of the current state of knowledge
In recent years, the statistical theory has developed very effective tools to analyse sets of statistical data, such as multifractal data classification, robust methods, genetically optimized neuron networks and other. A significant progress has been achieved in the field of the processing of non-numeric and vague data (fuzzy logic): Herbrich (2002), Jirina (2011), Jirina, Jirina Jr. (2010), Jirina, Jirina Jr. (2012) , Prade, Gilles (2011).
In particular, the assumption of their effective use is elaborating an appropriate model in the given area of social reality and in relation to that obtaining a sufficient data set. The model of the relevant area of reality, which is a necessary condition for conversion of empirical data into standardized data and their evaluation, has the key role. 

When analysing corruption and related phenomena, a need to create a model of structures based on mutual cover up of breaches of generally recognized principles which was derived from tragedy of social ownership game-types (It is a game of two players similar to prisoner’s dilemma game type where one of the players is a member of community and the other player represents all other community members) arose. It turned out that for stability of these structures the influence bargaining core has the key role. When analysing this, the Mash bargaining models and Raiff’s arbitration schemes proved to be the most appropriate. Special models for bargaining of three players were designed and analysis of their solution meeting requirements of individual and collective racionality was conducted. Based on the definition of the term of an average payout, the concept of generally acceptable equilibrium for some of these models was introduced as a reliable concept of cooperative solution different from the classic Nash and i Kalai-Smorodinsky solution, but having some similarities with other types of classical types of solution  (e.g. Raiff’s solution and Shapley-Shubik solution): Aumann, Hart(2002), Binmore (1985), Budinský, Valenčík et al (2011), Kalai, Smorodinsky (1975), Kuhn (1977), Nash (1982), Nash (1953), Peleg, Sudholter (2003), Raiffa (1953), Serrano (2004), Shubik (1984).
The basic phenomenon through which these structures (as well as conflicts within them and influence bargaining core) emerge is indiscretion. By indiscretion we mean an event when one of the players in the structure (Usually if he/she feels jeopardized or not appreciated, or when he/she sees an opportunity of a significant gain) informs the whole community (Players outside the structure based on mutual cover-up) of specific cases of breaches of generally recognized principles. The role of the influence bargaining core is to muffle this indiscretion in several ways:

- By threats of indiscretion or by threatening to use indiscretion against the player or group of players who used the indiscretion first.

- By threats or by threatening to use indiscretion against the player of group of players who would want to seek remedy within the institutional system.

Each and every indiscretion as a social phenomenon may be described by a set of parameters:

- Time and space localization (when and where the event occurred).

- Institutional localization (in which type of institution).

- Personal localization (which names are connected with the indiscretion).

- Chaining (or other forms of interconnection) with other indiscretions (How indiscretions relate to each other, of they are escalated or deescalated).

- Taking a position towards this indiscretion by different persons or representatives of institutional system (positive or negative).

- Manner of media reflexion (by whom and for how long the indiscretion was made public).

- Public reaction (number of observed responses in regular media sections).

-Quantification of financial consequences (volume of funds acquired, assessment of social damage, assessment of private damage and so on).

- Description of consequences of non-financial nature (moral and so on).

(The above mentioned thematic multi-criteria quantification will be clarified from time to time as part of the project solution and development of standardized methodology.)

At present, the main media make public or continuously monitor 2-5 cases of indiscretion a day. In one year, it means a number of events in the monitored area of social reality (current events in the Czech Republic) exceeding one thousand. This set of well prepared (classified and catalogued data) offers an opportunity to use modern statistical methods (multifractal data classification, robust method, genetically optimized neuron networks and so on.) and to further develop these methods (including specification given by the nature of data and evaluation models) to display social reality under view angle of the monitored issues (corruption and related phenomena).  Based on the foregoing, a model of social reality may be designed and improved and a wide range of hypothesis can be formulated. The positively tested hypotheses will then become cognition of functioning of this social reality. (That means structures based on mutual cover-up of braches of generally recognized principles, their influence bargaining core, discretion as a social phenomenon, through which they emerge.)

b) Specification of the main objective and partial project goals
The main objective  is to use new statistical methods to analyze corruption so that the connections between individual cases could be uncovered. 
The related goals are:

1. To create typology of corruption environments and their weaknesses (quantification of values and functional relationships). 
2. To address the problem of ability to reform the systems, the operation of which is not in accordance with generally valid principles.

To achieve this main objective, the following partial goals are used:

1. To define basic model on the basis of a description of structure based on mutual cover-up of breaches of generally recognized principles (This model is derived from the tragedy of social ownership game-type).

2. To define a phenomenon of indiscretion as a fundamental multidimensional data that can be statistically evaluated.

3. To examine hypothesis that most cases of indiscretion (As one way of how  the structures based on mutual cover-up manifest themselves) are interconnected (Through mechanisms leading to establishment of structures based on mutual cover-up). 

4. To apply modern statistical methods, and in relation to their original utilization, to improve methodology of their use and methods as such. (It is assumed that not only application methodology but also methodologies as such will be improved, as it is their new sphere of application.)
5. To use the findings to specify models of structures based on mutual cover-up and for models of their influence bargaining core within them.

The achievement of the main objective and partial goals will allows us to formulate some practical recommendations focused on the limitation of the corruption phenomenon in the Czech Republic.

c) Justification of the necessity and need for solution of the problem in a given time, currentness of the topic
Corruption (and from our point of view, other related phenomena as well) has become one of the key problems of our times (In the Czech Republic and in other countries as well). Despite the fact that there are several theoretical approaches to describe the causes of corruption, much less attention is paid to the issue why efforts to limit this social phenomenon are ineffective, how individual types of corruption behaviours interconnect and so on. The project deals with the formulation of theoretical basis for statistical monitoring and evaluation of the development of corruption including the background, from which this social phenomenon emerges and which allows its survival. The aim is to “make visible” the part of social phenomena that cannot be identified by current instruments. Despite the fact that the result of examination are set in the area of basic research, their results may significantly improve the effectiveness of the fight against corruption.
Modern theoretical approaches to corruption are mostly based on two theoretical frameworks, which are in current economic research applied elsewhere. From this perspective, the theoretical problem of corruption is explained by two conceptually different theories that help to explain this rather specific economic phenomenon. The first theory, from which the current corruption theory arrives, is the representation theory (Summary in the Czech literature, e.g. Otáhal 2009), the application of which on corruption was already made Gary S. Becker and Georg Stigler (1974). The second theory, on which the current theory of corruption is based, is the theory of rent-seeking (In the Czech literature e.g. Otáhal 2008), the application of which on corruption was already made by the author of the theory itself, Anne O. Krueger (1974). For examples of application of the theory of representation when explaining and addressing the problem of corruption please see e.g. Benson and Baden (1985), Colombatto (2003), Klitgaard (1991), Banfield (1975), Otáhal (2007) or Shleifer and Vishny (1993, 1994). For examples of application of the theory of rent-seeking when explaining and addressing the problem of corruption please see e.g. Tullock (1996), Murphy et al. (1993), Lambsdorff (2002) or Wallis (2004).
c) Method of solution and solution time table
The proposed project is based on two almost polar, opposing sources:

- Publicly available unstructured data arranged in time concerning the manifestation of corruption practices and related phenomena,
- Game theory and tools of current mathematical statistics.

Project solution is based on the interconnection of these sources and purposeful modification of both data collection and theoretical tools.

In the first year of solution:
- method for data collection and adjustment of data into forms that can be processed will be formulated
- processing using current models and tools will be carried out,
- methods of data collection will be evaluated and necessary modification of data collection and data processing methods will be designed.
In the second year of solution:
- data collection pursuant to modified rules will continue.
- models will be modified, or new models and mathematical tools will be used or created,
- first untrivial conclusions regarding the studied social reality and corresponding publications of scientific or of generally information type is expected.

In the third year of solution:
- data collection will continue and method how to continue to collect data even after the project completion will be formulated,
- results will be processed in the form of publications and professional press, in the form of  software and in a form of pre-processed data files suitable for further research.

f) Details concerning the readiness of the presenter and his workplace, on the possibilities of cooperation
The actual project solution does not require specific instrumental equipment. On the other hand, it assumes intensive communication with expert public in a form of holding conferences and a workshop. For this, the workplace is equipped with modern communication and recording technology. In the premises of the congress centre, international scientific conferences are held regularly, from which multimedia recording is taken. At the same time, sever intergovernmental videoconferences have been held here.

As part of the processing of final papers of student, University of Finance and Administration  has sufficient capacities to regularly and fully evaluate indiscretion-type phenomena according to the entered criteria for the whole project period from public sources. Continuous monitoring of the chosen program by two TV stations and 3 selected daily newspapers is expected. 
g) References

Aumann, R.J. and Hart. S. (2002) Handbook of Game Theory with Economic Applications. Vol. I-II, North-Holland, Elsever, 2002.

Banfield, E.C. (1974) Corruption as a Feature of Governmental Organization. Journal of Law and Economics, Vol. 18(3): 587-605.Becker, G. S., Stigler, G. J. ‘Law Enforcement, Malfeasance, and Compensation of Enforcers’. Journal of Legal Studies, 1974, vol. 3, No. 1, pp. 1-18.

Benson, B. L., Baden, J. (1985) ‘The Political Economy of Governmental Corruption: The Logic of Underground Government’. Journal of Legal Studies, vol. 14, No. 2, pp. 391-410.

Binmore, K. (1985) Bargaining and Coalitions. In: Game Theoretic Models of Bargaining (Roth, A. ed.). Cambridge University Press, Cambridge, 1985.

Budinský, P., Valenčík, R. et al: Game Theory (Redistribution and Contextual Games) as a Tool for Human Behaviour Decoding. VŠFS, Prague 2011.

Colombatto, E. (2003) ‘Why is corruption tolerated?’ Review of Austrian Economics, vol. 16, No. 4, pp. 367-379.
Harsanyi, J. (1977) Rational Behaviour and Bargaining Equilibrium in Games and Social Situations, Cambridge University Press, Cambridge 1977.

Herbrich, R. (2002) Learning Kernel Classifiers. Theory and Algorithms. The MIT Press, Cambridge, Mass., London, 2002.

Jiřina, M. (2011) Trends in Banks Operational Risk Losses. 2011 International Conference on Business Intelligence and Financial Engineering, Hong Kong, Dec. 2011 (ICBIFE 2011), Paper id: 87, CD discussion papers, paper No. 59.

Jirina, M., Jirina, M. Jr. (2010) Using the Nonsmooth Analysis in a Learning process. Proceedings of The 2010 International Congress on Computer Applications and Computational Science (CACS 2010), Singapore, 4-6 December 2010, pp. 91-94. ISBN: 978-981-08-6846-8       

Jirina, M., Jirina, M. Jr. (2012) Utilization of Singularity Exponent in Nearest Neighbor Based Classifier. Journal of Classification (Springer) 2012, in print

Jirina, M., Jirina, M. Jr.(2012) Classifiers Based on Inverted Distances. In: K. Funatsu, K. Hasegawa: New Fundametal Technologies in Data Mining. (Chap. 19) INTECHWEB.org. Available at: http://www.intechopen.com/books/show/title/new-fundamental-technologies-in-data-mining 

Kalai, E., Smorodinsky, M. (1975) Other Solution to Nash´s Bargaining Problem. Econometria 43, 1975, 513-518.

Klitgaard, R. E. (1991) Controlling Corruption. Berckley and Los Angeles: University of California Press.

Krueger, A.O. (1974): The Political Economy of the Rent-Seeking Society. American Economic Review, Vol. 64(3): 291-303.

Kuhn, H., W.: Classics in Game Theory. H. W. Kuhn. Princeton Univerzity Press. 1997.

Lambsdorff, J., G. (2002) The institutional economics of corruption and reform: theory, evidence, and policy. Cambridge: Cambridge University Press2007.

Lambsdorff, J.G. (2002) Corruption and rent-seeking. Public Choice, Vol. 113(1-2): 97–125.
Lowen, S., B., Teich, M., C. (2005) Fractal-Based Point Processes. Wiley, 2005.

Murphy, K.M. and Shleifer, A. and Vishny, R.W. (1993): Why Is Rent-Seeking So Costly to Growth? American Economic Review, Vol. 83(2): 409 -414.

Nash, J., F. (1950) The Bargaining Problem, Econometria 18,1950, 155-162.

Nash, J., F. (1953) Two Peron Cooperative Games, Econometria 21,1953, 128-140.

Ostrom, E. (1990) Governing the commons: the evolution of institutions for collective action. Cambridge University Press, New York 1990.

Ostrom E. (2008) The Challenge of Common-Pool Resources. Environment. Vol. 50, No 4, pp. 8-20. 2008.

Ostrom, E., Anderson, K., P. (2008) Analyzing Decentralized Resource Regimes from a Polycentric Perspective. Policy Science. Vol.41, pp. 71–93. 2008.

Otáhal, T. (2007) Why is Corruption a Problem of the State? Prague Economic Papers, Vol. 16(2): 165-179.

Otáhal, T. (2009) Problém zastoupení v nové institucionální ekonomii. Politická ekonomie, Vol. 57, No. 5, pp. 677–695.

Peleg, B., Sudholter, P. (2003) Introduction to the Theory of Cooperative Games (Theory and Decision Library C) (Hardcover), Kluwer 2003, second edition 2004.

Prade, P. Gilles, R. (2011) Logical handling of analogical proportions in commonsense and transductive reasoning. International Conference of Soft Computing and Pattern Recognition (SoCPaR), pp.561-566 , 2011

Raiffa, H. (1953) Arbitration Schemes for Generalized Two Person Games Contributions to the Theory of Games II, H. W. Kuhn and A. W. Trucker eds., Princeton Univeristy Press, Princeton, New Jersey, 1953.

Serrano, R. (2004) Fifty Yaers of the Nash Program, 1953-2003 (December 2004). Brown University Economics Working Paper No. 2004-20. Available at: http://ssrn.com/abstract=724233.

Shleifer, A. and Vishny, R.W. (1994): Politicians and Firms. Quarterly Journal of Economics, Vol. 109(4): 995-1025.

Shleifer, A., Vishny, W. R. (2002) The Grabbing Hand: Government Pathologies and Their Cures. Cambridge, Harvard University Press 2002.

Shubik, M.  (1984) Game Theory in the Social Sciences (Concepts and Solutions), The MIT Press, 1984.

Tullock, G. (1996): Corruption Theory and Practice. Contemporary Economic Policy, Vol. 14( 3): 6-13.

Tullock, G. (2005) The Rent-Seeking Society: The Selected Works of Gordon Tullock, Vol. 5. Liberty Fund Inc. 2005, 

Wallis, J.J. (2004) The Concept of Systematic Corruption in American Political and Economic History. NBER Working Paper 10952, 2004.

6

