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We study stochastic two-player games where the goal of one player is to achieve precisely a given expected value of the objective function, while the goal of the opponent is the opposite. Potential applications for such games include controller synthesis problems where the optimisation objective is to maximise or minimise a given payoff function while respecting a strict upper or lower bound, respectively. We consider a number of objective functions including reachability, ω-regular, discounted reward, and total reward. We show that precise value games are not determined, and compare the memory requirements for winning strategies. For stopping games we establish necessary and sufficient conditions for the existence of a winning strategy of the controller for a large class of functions, as well as provide the constructions of compact strategies for the studied objectives.
Keywords
	Markov Decision Process
	Stochastic Game
	Winning Strategy
	Compact Strategy
	Counter Strategy

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.



                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                             References
	Brázdil, T., Brožek, V., Chatterjee, K., Forejt, V., Kučera, A.: Two views on multiple mean-payoff objectives in Markov decision processes. In: LICS, pp. 33–42 (2011)

                        Google Scholar 
                

	Cabot, A.N., Hannum, R.C.: Gaming regulation and mathematics: A marriage of necessity. John Marshall Law Review 35(3), 333–358 (2002)

                    Google Scholar 
                

	Chatterjee, K., Henzinger, T.A.: A survey of stochastic ω-regular games. J. Comput. Syst. Sci. 78(2), 394–413 (2012)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Chatterjee, K., Majumdar, R., Henzinger, T.A.: Markov Decision Processes with Multiple Objectives. In: Durand, B., Thomas, W. (eds.) STACS 2006. LNCS, vol. 3884, pp. 325–336. Springer, Heidelberg (2006)
Chapter 
    
                    Google Scholar 
                

	Chen, T., Forejt, V., Kwiatkowska, M., Simaitis, A., Trivedi, A., Ummels, M.: Playing stochastic games precisely. Technical Report No. CS-RR-12-03, Department of Computer Science, University of Oxford (June 2012)

                        Google Scholar 
                

	Dziembowski, S., Jurdzinski, M., Walukiewicz, I.: How much memory is needed to win infinite games? In: LICS, pp. 99–110. IEEE Computer Society (1997)

                        Google Scholar 
                

	Etessami, K., Kwiatkowska, M.Z., Vardi, M.Y., Yannakakis, M.: Multi-objective model checking of Markov decision processes. LMCS 4(4) (2008)

                        Google Scholar 
                

	Filar, J., Vrieze, K.: Competitive Markov Decision Processes. Springer (1997)

                        Google Scholar 
                

	Grädel, E., Thomas, W., Wilke, T. (eds.): Automata, Logics, and Infinite Games. LNCS, vol. 2500. Springer, Heidelberg (2002)
MATH 
    
                    Google Scholar 
                

	Neyman, A., Sorin, S. (eds.): Stochastic Games and Applications. NATO Science Series C, vol. 570. Kluwer Academic Publishers (2004)

                        Google Scholar 
                

	Puterman, M.L.: Markov Decision Processes: Discrete Stochastic Dynamic Programming. Wiley (1994)

                        Google Scholar 
                

	Ramadge, P., Wonham, W.: The control of discrete event systems. Proc. IEEE 77(1) (1989)

                        Google Scholar 
                

	Shapley, L.S.: Stochastic games. Proc. Nat. Acad. Sci. U.S.A. 39 (1953)

                        Google Scholar 
                

	State of New Jersey, 214th legislature, as amended by the General Assembly on 01/10/2011 (November 2010), 
                      http://www.njleg.state.nj.us/2010/Bills/S0500/12_R4.PDF
                    
                


Download references




 Author information
Authors and Affiliations
	Department of Computer Science, University of Oxford, Oxford, UK
Taolue Chen, Vojtěch Forejt, Marta Kwiatkowska & Aistis Simaitis

	University of Pennsylvania, Philadelphia, USA
Ashutosh Trivedi

	Technische Universität Dresden, Germany
Michael Ummels


Authors	Taolue ChenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Vojtěch ForejtView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marta KwiatkowskaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Aistis SimaitisView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ashutosh TrivediView author publications
You can also search for this author in
                        PubMed Google Scholar



	Michael UmmelsView author publications
You can also search for this author in
                        PubMed Google Scholar







 Editor information
Editors and Affiliations
	School of Computing Science, Newcastle University, Claremont Tower, Claremont Road, NE1 7RU, Newcastle upon Tyne, UK
Maciej Koutny 

	Department of Computer Science, University of Leicester, Computer Science Building, University Road, LE1 7RH, Leicester, UK
Irek Ulidowski 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2012 Springer-Verlag Berlin Heidelberg


 About this paper
Cite this paper
Chen, T., Forejt, V., Kwiatkowska, M., Simaitis, A., Trivedi, A., Ummels, M. (2012).  Playing Stochastic Games Precisely.

                     In: Koutny, M., Ulidowski, I. (eds) CONCUR 2012 – Concurrency Theory. CONCUR 2012. Lecture Notes in Computer Science, vol 7454. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-32940-1_25
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-642-32940-1_25

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-642-32939-5

	
                                Online ISBN: 978-3-642-32940-1

	eBook Packages: Computer ScienceComputer Science (R0)


Share this paper
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					18.212.236.187
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


