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		Abstract

		In the game of cricket, batting average is the most common and basic measure of a batsman’s performance during a short duration, like a series or calendar year, as well over a longer span like the career. Batting average is considered in isolation or in combination with other measures like strike rate, at times depending on the form of the game. However, in either case, treatment of runs scores from notout innings throws particular challenge in adopting batting average as a measure of true performance. The conventional way of computing batting average enjoys favour as well as criticism from intuitive standpoint — but it can be justified as the maximum likelihood estimate if the scores come from an Exponential or Geometric distribution. Either of these distributions is quite unreasonable in modeling cricket scores of a batsman because of obviously non-constant hazard or propensity to get out after scoring different runs. Towards this, we discuss the role of the Kaplan Meir estimator treating the scores from the notout innings as right censored data. We show that while it provides a vast conceptual improvement over the traditional average, there are some associated some problems as well. The first of these is because of its nonparametric nature, specially in the context of reflecting true average performance in a short duration like a tournament or a series — the other because of its inability to produce a finite-valued estimate when the largest score is from a notout innings.    

To address these concerns, we propose a generalized class of Geometric distributions (GGD) as model for the runs scored by individual batsmen. The generalization comes in the form of hazard of getting out changing from one score to another. We consider the change points as the known or specified parameters and derive the general expressions for the restricted maximum likelihood estimators of the hazard rates under the generalized structure considered. Given the domain context, we propose and test ten different variations of the GGD model and carry out the test across the nested models using the asymptotic distribution of the likelihood ratio statistic to determine the best possible model. This family of GGD subsumes the traditional average as well as the Kaplan-Meir based estimate, as the parameter GGD is the simple Geometric distribution, while the infinite order GGD corresponds to the non-parametric Kaplan-Meir based survival function. Finally to estimate the true batting average, we propose two methods: first being the simple mean of the fitted GGD and in the second case the notout scores are replaced by conditional mean of the fitted GGD, before averaging out. We show that while the two methods coincide for the two extreme GGD (simple Geometric and nonparametric) it is not so in general. We also discuss how different approaches for estimating average over a short or long time horizon. Finally we compute batting averages by the different methods for all top players, in both forms of the game and study the rank correlation. We also present results from numerical computation is carried out using scores of all opening batsmen as well as No 11 batsmen in one day cricket matches, to illustrate model selection procedures. This also establishes that any model in the family need not be appropriate for all situation. We also focus on Batting average of two players. In particular, we show that quite possibly Bradman’s true average was greater than 100, while Bevan have been distinctly beneficiary of prevalent way of computing average as his 1-day average seems to be an overestimate by fair degree. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Average, Censored, Hazard, Kaplan Meir estimator, (restricted) maximum likelihood

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Das,  Shubhabratha, On Generalized Geometric Distributions: Application to Modeling Scores in Cricket and Improved Estimation of Batting Average in Light of Notout Innings (December 22, 2011). IIM Bangalore Research Paper No. 356,  Available at SSRN: https://ssrn.com/abstract=2117199 or http://dx.doi.org/10.2139/ssrn.2117199 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Shubhabratha Das (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
					
					
					
					
					
					
					
					
					
						
						
						


						
					
					[image: Indian Institute of Management (IIMB), Bangalore]
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Indian Institute of Management (IIMB), Bangalore  ( email )

			

			
			
				
				
				
					Bannerghatta Road
Bangalore, Karnataka 560076
India

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research you’d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				      223

			

		
		
		
			Abstract Views

			    3,169

		

		
		 
		
			Rank

			  249,760

		

		
	


	

	
		
			
				        6 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Indian Institute of Management Bangalore Research Paper Series

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Indian Institute of Management Bangalore Research Paper Series

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

                                
                                    
                                        FOLLOWERS

                                            5,273

                                    

                                    
                                        PAPERS

                                              642

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        Sushanta Kumar Mishra at Affiliation not provided to SSRN

                                    

                                
                            

                        

                    

                
	
                    Econometrics: Econometric & Statistical Methods - General eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Econometrics: Econometric & Statistical Methods - General eJournal

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

                                
                                    
                                        FOLLOWERS

                                            1,556

                                    

                                    
                                        PAPERS

                                           12,022

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Econometrics: Econometric Model Construction, Estimation & Selection eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Econometrics: Econometric Model Construction, Estimation & Selection eJournal

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

                                
                                    
                                        FOLLOWERS

                                              670

                                    

                                    
                                        PAPERS

                                            2,533

                                    

                                

                                
                            

                        

                    

                
	
                    Human Resource Management & Organizational Behavior eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Human Resource Management & Organizational Behavior eJournal

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

                                
                                    
                                        FOLLOWERS

                                              269

                                    

                                    
                                        PAPERS

                                            3,106

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        David C. Logan at California Medical Association (CMA) WellnessUniversity of Southern California - Marshall School of Business

                                    

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					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 © 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   0.078 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
