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                                     Abstract
Let Z be a complex Brownian motion starting at 0 and W the complex Brownian motion defined by 

$$\displaystyle{W_{t} =\int _{ 0}^{t} \frac{\,\overline{\!Z_{s}\!\!}\,\,} {\vert Z_{s}\vert }\,\mathrm{d}Z_{s}\;.}$$


 The natural filtration \(\mathcal{F}^{W}\) of W is the filtration generated by Z up to an arbitrary rotation. We show that given any two different matrices Q
                        1 and Q
                        2 in O
                        2(R), there exists an \(\,\mathcal{F}^{Z}\)-previsible process H taking values in {Q
                        1, Q
                        2} such that the Brownian motion ∫ H ⋅ dW generates the whole filtration \(\,\mathcal{F}^{Z}\). As a consequence, for all a and b in R such that \(\,a^{2} + b^{2} = 1\), the Brownian motion a 
                        ℜ(W) + b 
                        ℑ(W) is complementable in \(\,\mathcal{F}^{Z}\).
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                             Notes
	1.A filtration \(\mathcal{F}\) is said to be immersed in a filtration \(\mathcal{G}\) when every \(\mathcal{F}\)-martingale is a \(\mathcal{G}\)-martingale.


	2.Given four filtrations \(\mathcal{F}\), \(\mathcal{G}\), \(\mathcal{F}^{{\prime}}\) and \(\mathcal{G}^{{\prime}}\) with \(\mathcal{F}\) immersed in \(\mathcal{G}\) and \(\mathcal{F}^{{\prime}}\) immersed in \(\mathcal{G}^{{\prime}}\), the immersion of
                              \(\,\mathcal{F}^{{\prime}}\)
                              in
                              \(\,\mathcal{G}^{{\prime}}\)
                              is isomorphic to the immersion of
                              \(\,\mathcal{F}\)
                              in 
                              \(\,\mathcal{G}\)
                              if
                              \(\mathcal{G}\) and \(\mathcal{G}^{{\prime}}\) are in correspondence by some isomorphism which maps \(\mathcal{F}\) onto \(\mathcal{F}^{{\prime}}\).


	3.A k-dimensional \(\mathcal{Z}\)-BM B is called maximal if no other k-dimensional \(\mathcal{Z}\)-BM generates a strictly bigger filtration than B.





 References
	J. Brossard, M. Émery, C. Leuridan, Maximal Brownian motions. Ann. de l’Institut Henri Poincaré Probab. Stat. 45(3), 876–886 (2009)
Article 
    MATH 
    
                    Google Scholar 
                

	J. Brossard, C. Leuridan, Filtrations browniennes et compléments indépendants. Séminaire de Probabilités XLI. Lect. Notes Math. 1934, 265–278 (2008). Springer

                        Google Scholar 
                

	L. Dubins, J. Feldman, M. Smorodinsky, B. Tsirelson, Decreasing sequences of σ-fields and a measure change for Brownian motion. Ann. Probab. 24(2), 882–904 (1996)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	M. Émery, On certain almost Brownian filtrations. Ann. de l’Institut Henri Poincaré Probab. Stat. 41(3), 285–305 (2005)
Article 
    MATH 
    
                    Google Scholar 
                

	M. Malric, Filtrations quotients de la filtration brownienne. Séminaire de Probabilités XXXV. Lect. Notes Math. 1755, 260–264 (2001). Springer

                        Google Scholar 
                

	D. Stroock, M. Yor, On extremal solutions of martingale problems. Ann. Scientifiques de l’École Normale Supérieure 13(1), 95–164 (1980)
MathSciNet 
    MATH 
    
                    Google Scholar 
                

	D.W. Stroock, M. Yor, Some remarkable martingales. Séminaire de Probabilités XV. Lect. Notes Math. 850, 590–603 (1981). Springer

                        Google Scholar 
                

	B. Tsirelson, Triple points: from non-Brownian filtrations to harmonic measures. Geomet. Funct. Anal. 7(6), 1096–1142 (1997)
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                


Download references




 Acknowledgements
The second author gratefully acknowledges the support of the ANR programme ProbaGeo.


 Author information
Authors and Affiliations
	Institut Fourier, Université Joseph Fourier et CNRS, BP 74, 38 402, Saint-Martin-d’Hères Cedex, France
Jean Brossard & Christophe Leuridan

	IRMA, Université Unique de Strasbourg et CNRS, 7 rue René Descartes, 67 084, Strasbourg Cedex, France
Michel Émery


Authors	Jean BrossardView author publications
You can also search for this author in
                        PubMed Google Scholar



	Michel ÉmeryView author publications
You can also search for this author in
                        PubMed Google Scholar



	Christophe LeuridanView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Christophe Leuridan .


 Editor information
Editors and Affiliations
	Université de Versailles-St-Quentin Laboratoire de Mathématiques, Versailles, France
Catherine Donati-Martin 

	INRIA, Nancy-Université, Vandoeuvre-lès-Nancy, France
Antoine Lejay 

	Laboratoire de Mathématiques, Université de Versailles-St-Quentin, Versailles, France
Alain Rouault 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2014 Springer International Publishing Switzerland


 About this chapter
Cite this chapter
Brossard, J., Émery, M., Leuridan, C. (2014).  Skew-Product Decomposition of Planar Brownian Motion and Complementability.

                     In: Donati-Martin, C., Lejay, A., Rouault, A. (eds) Séminaire de Probabilités XLVI. Lecture Notes in Mathematics(), vol 2123. Springer, Cham. https://doi.org/10.1007/978-3-319-11970-0_15
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-11970-0_15

	Published: 30 October 2014

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-11969-4

	
                                Online ISBN: 978-3-319-11970-0

	eBook Packages: Mathematics and StatisticsMathematics and Statistics (R0)


Share this chapter
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.196.58.109
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


