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		Abstract

		This paper provides an algorithm for computing Markov Perfect Nash Equilibria (Maskin and Tirole, 1988a and b) for dynamic models that allow for heterogeneity among firms and idiosyncratic (or firm specific) sources of uncertainty. It has two purposes. To illustrate the ability of such models to reproduce important aspects of reality, and to provide a tool which can be used for both descriptive and policy analysis in a framework rich enough to capture many of the features of firm level data sets (thereby enabling it to be integrated with the empirical detail in those data sets). We illustrate by computing the policy functions, and simulating the industry structures, generated by a class of dynamic differentiated product models in which the idiosyncratic uncertainty is due to the random outcomes of each firm's research process (we also allow for an autonomous aggregate demand process). The illustration focuses on comparing the effects of different regulatory and institutional arrangements on market structure and on welfare for one particular set of parameter values. The simulation results are of independent interest and can be read without delving into the technical detail of the computational algorithm The last part of the paper begins with an explicit consideration of the computational burden of the algorithm, and then introduces approximation techniques designed to make computation easier. This section provides some analytic results which dramatically reduce the computational burden of computing equilibria for industries in which a large number of firms are typically active. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	






	
		Suggested Citation:
		Suggested Citation
	

	
		
			Pakes,  Ariel and McGuire,  Paul, Computing Markov Perfect Nash Equilibria: Numerical Implications of a Dynamic Differentiated Product Model (January 1992). NBER Working Paper No. t0119,  Available at SSRN: https://ssrn.com/abstract=573114
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Ariel Pakes (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				National Bureau of Economic Research (NBER)  ( email )

			

			
			
				
				
				
					1050 Massachusetts Avenue
Cambridge, MA  02138
United States

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Harvard University - Department of Economics  ( email )

			

			
			
				
				
				
					Littauer Center
Room 117
Cambridge, MA  02138
United States
617-495-5320 (Phone)
617-495-8570 (Fax)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Paul McGuire

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Yale University 

			

			
			
				
				
				
					493 College St
New Haven, CT CT 06520
United States

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research youâ€™d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       83

			

		
		
		
			Abstract Views

			    5,763

		

		
		 
		
			Rank

			  541,836

		

		
	


	
		
            
            	       16 Citations
		

	

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    NBER Working Paper Series

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                NBER Working Paper Series

                                
                                    Subscribe to this free journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                           12,243

                                    

                                    
                                        PAPERS

                                           32,681

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















    
        
            Recommended Papers

            	
                        
                        

                        
                        
                        Estimating Dynamic Models of Imperfect Competition

                        
                            By
                                
                                
                                    
                                    Patrick Bajari, 
                                    
                                
                                    
                                    C. Lanier Benkard, ...
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Estimating Dynamic Models of Imperfect Competition

                        
                            By
                                
                                
                                    
                                    Patrick Bajari, 
                                    
                                
                                    
                                    C. Lanier Benkard, ...
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Sequential Estimation of Dynamic Discrete Games

                        
                            By
                                
                                
                                    
                                    Victor Aguirregabiria
                                     and 
                                
                                    
                                    Pedro Mira
                                    
                                
                            

                        
                        
                    


                    
                        	
                            
                            

                            
                            
                            Simple Estimators for the Parameters of Discrete Dynamic Games (with Entry/Exit Examples)

                            
                                By
                                    
                                    
                                        
                                        Ariel Pakes, 
                                        
                                    
                                        
                                        Michael Ostrovsky, ...
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Simple Estimators for the Parameters of Discrete Dynamic Games (with Entry/Exit Samples)

                            
                                By
                                    
                                    
                                        
                                        Ariel Pakes, 
                                        
                                    
                                        
                                        Michael Ostrovsky, ...
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            A Dynamic Analysis of the Market for Wide-Bodied Commercial Aircraft

                            
                                By
                                    
                                    
                                        
                                        C. Lanier Benkard
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Multiple Equilibria and Deterrence in Airline Markets

                            
                                By
                                    
                                    
                                        
                                        Federico Ciliberto
                                         and 
                                    
                                        
                                        Zhou Zhang
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Computable Markov-Perfect Industry Dynamics: Existence, Purification, and Multiplicity

                            
                                By
                                    
                                    
                                        
                                        Ulrich Doraszelski
                                         and 
                                    
                                        
                                        Mark Satterthwaite
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Computable Markov-Perfect Industry Dynamics: Existence, Purification, and Multiplicity

                            
                                By
                                    
                                    
                                        
                                        Ulrich Doraszelski
                                         and 
                                    
                                        
                                        Mark Satterthwaite
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Estimating Static Models of Strategic Interaction

                            
                                By
                                    
                                    
                                        
                                        Patrick Bajari, 
                                        
                                    
                                        
                                        Han Hong, ...
                                        
                                    
                                

                            

                            
                            
                        



            
            
                 
            
        

    

				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
	
		
			
				
			
			
		
	


	
	
	






		
		














	
		
			
				
                    

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit a Paper
                    
                        
                    
                
            

        
    
        
    
					Section 508 Text Only Pages
				

			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright Â© 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.079 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	

