

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	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
								

							

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	Local Volatility Calibration by Optimal Transport

	
    
        
            
            







    
    










    
    
    
    











			
        

    
	

	
	
		
		
			13 Pages
		
		

		Posted: 26 Sep 2017
		
			Last revised: 10 Jul 2018
		
		
	

	
		
			
			




	See all articles by Ivan GuoIvan Guo
Monash University - School of Mathematical Sciences
Gregoire Loeper
BNP Paribas; Monash University - School of Mathematical Sciences; Monash University - Monash Centre for Quantitative Finance and Investment Strategies; Ecole Polytechnique, Palaiseau - CMAP CNRS-UMR 7641 and Ecole Polytechnique
Shiyi Wang
Monash University - School of Mathematics


		

	
	
	
	
	



	
	
	
	
		
		
	
	
		
			Date Written: September 22, 2017

		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		The calibration of volatility models from observable option prices is a fundamental problem in quantitative finance. The most common approach among industry practitioners is based on the celebrated Dupire's formula, which requires the knowledge of vanilla option prices for a continuum of strikes and maturities that can only be obtained via some form of price interpolation. In this paper, we propose a new local volatility calibration technique using the theory of optimal transport. We formulate a time continuous martingale optimal transport problem, which seeks a martingale diffusion process that matches the known densities of an asset price at two different dates, while minimizing a chosen cost function. Inspired by the seminal work of Benamou and Brenier, we formulate the problem as a convex optimization problem, derive its dual formulation, and solve it numerically via an augmented Lagrangian method and the alternative direction method of multipliers (ADMM) algorithm. The solution effectively reconstructs the dynamic of the asset price between the two dates by recovering the optimal local volatility function, without requiring any time interpolation of the option prices. 
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