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                    Abstract
Around the world, infectious disease epidemics continue to threaten people’s health. When epidemics strike, we often respond by changing our behaviors to reduce our risk of infection. This response is sometimes called “social distancing.” Since behavior changes can be costly, we would like to know the optimal social distancing behavior. But the benefits of changes in behavior depend on the course of the epidemic, which itself depends on our behaviors. Differential population game theory provides a method for resolving this circular dependence. Here, I present the analysis of a special case of the differential SIR epidemic population game with social distancing when the relative infection rate is linear, but bounded below by zero. Equilibrium solutions are constructed in closed-form for an open-ended epidemic. Constructions are also provided for epidemics that are stopped by the deployment of a vaccination that becomes available a fixed-time after the start of the epidemic. This can be used to anticipate a window of opportunity during which mass vaccination can significantly reduce the cost of an epidemic.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]


Fig. 7[image: ]


Fig. 8[image: ]


Fig. 9[image: ]


Fig. 10[image: ]


Fig. 11[image: ]


Fig. 12[image: ]


Fig. 13[image: ]


Fig. 14[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Dynamic Games of Social Distancing During an Epidemic: Analysis of Asymmetric Solutions
                                        
                                    

                                    
                                        Article
                                        
                                         11 October 2021
                                    

                                

                                Ioannis Kordonis, Athanasios-Rafail Lagos & George P. Papavassilopoulos

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Individual Vaccination as Nash Equilibrium in a SIR Model with Application to the 2009–2010 Influenza A (H1N1) Epidemic in France
                                        
                                    

                                    
                                        Article
                                        
                                         06 October 2015
                                    

                                

                                Laetitia Laguzet & Gabriel Turinici

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Learning to Mitigate Epidemic Risks: A Dynamic Population Game Approach
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 October 2023
                                    

                                

                                Ashish R. Hota, Urmee Maitra, … Saverio Bolognani

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Notes
	Here X.S is used to indicate the S component of a position vector X. This notation is the same as that used commonly in object oriented computer languages and will make our analysis more readable than the use of arbitrary vector indices.


	Within the literature on correspondences, the terms upper semicontinuity and upper hemicontinuity are used as synonyms for outer continuity, while lower semicontinuity and lower hemicontinuity are used as synonyms for inner continuity. These terms have various draw-backs that the inner–outer dichotomy avoids.
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