

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content












	

	

	
	

	

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		
			
				
			
				
			
		

		
            

		
		
		
			
		
			
		
			
		
			
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
							
								
								Copy DOI
								

							

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	A bias-corrected Least-Squares Monte Carlo for solving multi-period utility models

	
    
        
            
            







    
    










    
    
    
    











			
        

    
	

	
	
		
		
			34 Pages
		
		

		Posted: 14 Jun 2017
		
			Last revised: 3 Jun 2021
		
		
	

	
		
			
			




	See all articles by Johan AndreassonJohan Andreasson
University of Technology Sydney (UTS); CSIRO Australia
Pavel V. Shevchenko
Macquarie University - Department of Actuarial Studies and Business Analytics


		

	
	
	
	
	


	
	
		
			[image: Multiple version icon]There are 2 versions of this paper
		
	


	
		
		

		
			
				

				
					

					
						
							
						

						
							
								
									A bias-corrected Least-Squares Monte Carlo for solving multi-period utility models

								
							
							
							
								
									Number of pages: 34
								
								
									Posted: 14 Jun 2017
								
								
									Last Revised: 03 Jun 2021
								
							

							
							
								
								You are currently viewing this paper
							

							
						

						
							
							Downloads
							  173
							
						

					

					
					

					
						
							
						

						
							
								
									A biasâ€‘corrected Leastâ€‘Squares Monte Carlo for solving multiâ€‘period utility models
									

								
							
							
							
								AndrÃ©asson, J.G., Shevchenko, P.V. A bias-corrected Least-Squares Monte Carlo for solving multi-period utility models. European Actuarial Journal (2021). https://doi.org/10.1007/s13385-021-00288-9
							

							
							
								
									Number of pages: 34
								
								
									Posted: 20 Jun 2018
								
								
									Last Revised: 02 May 2022
								
							

							
						

						
							
							Downloads
							   83
							
						

					

					
				

			

		

	

	


	
	
	
	
		
		
	
	
		
			Date Written: March 19, 2021

		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		The Least-Squares Monte Carlo (LSMC) method has gained popularity in recent years due to its ability to handle multi-dimensional stochastic control problems, including problems with state variables affected by control. However, when applied to the stochastic control problems in the multi-period expected utility models, the regression fit tends to contain errors which accumulate over time and typically blow up the numerical solution. In this paper we propose to transform the value function of the problems to improve the regression fit, and then using either the smearing estimate or smearing estimate with controlled heteroskedasticity to avoid the re-transformation bias in the estimates of the conditional expectations calculated in the LSMC algorithm. We also present and utilise recent improvements in the LSMC algorithms such as control randomisation with policy iteration to avoid accumulation of regression errors over time. Presented numerical examples demonstrate that transformation method leads to an accurate solution. In addition, in the forward simulation stage of the control randomisation algorithm, we propose a re-sampling of the state and control variables in their full domain at each time t and then simulating corresponding state variable at t+1, to improve the exploration of the state space that also appears to be critical to obtain a stable and accurate solution for the expected utility models. 
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