







Skip to Main Content



  
    
      

            
            
            
          


          
 [image: American Mathematical Society]
[image: American Mathematical Society]
                  
    

    
      


          
            MathSciNet
            Bookstore












  
  



          



  


  
	
	Publications
    	 
         
        
  
    Publications  — Over 100 years of publishing excellence

  

  
    
      Books

      	Bookstore
	Book Author Resources
	Submit a Book Proposal
	AMS Rights, Licensing, and Permissions
	Open Math Notes
	Frequently asked questions


    
    
      Journals

		Member Journals
	Research Journals
	Translation Journals
	Distributed Journals
	Open Access Journals
	Guidelines and Policies
	Journal Author Resources


    
    
      Librarian Resources

      	eBook Collections
	COUNTER Usage Statistics
	My Subscriptions
	Subscription Information
	Licensing Information


    
      
	Mathematical Reviews/MathSciNet®

      	MathSciNet®
	Reviewer Home
	MathSciNet® Subscriptions


    
  



 


  
	
    Membership
    	 
         
        
  
    Membership  — Welcome to your membership center

  

  
    
       Join the AMS

       Renew your Membership

       Give a Membership

    
    
      Individual Membership

      	 Member Benefits
	Member Directory 
	Reciprocating Societies 
	Members in Developing Countries 


    
    
      Institutional Membership

      	Domestic Institutions
	International Institutions
	Two-Year Institutions
	Graduate Student Chapter Program


    
    
      Other Member Types

      	Corporate Memberships
	Associate Memberships


    
  



 


  
	
    Meetings
    	 
         
        
  
     Meetings & Conferences  — Engage with colleagues and the latest research 

  

  
      
	National Meetings

		Joint Mathematics Meetings
	Upcoming JMMs
	Previous JMMs
	Special Lectures
	Professional Enhancement Programs (PEPs)


    
    
      Sectional Meetings

      	Upcoming Sectionals
	Previous Sectionals
	Presenting Papers
	Hosting Sectionals


    
    
      Other Meetings, Conferences & Workshops

		Mathematics Research Communities
	Education Mini-conference
	International Meetings
	Mathematics Calendar
	Short Courses
	Workshop for Department Chairs and Leaders


    
    
      Meetings Resources

      	Suggest a Speaker
	AMS Meetings Grants
	Submitting Abstracts
	Welcoming Environment Policy
	MathSafe – supporting safe meetings


    
  



 


  
	
    News & Outreach
    	 
         
        
  
    News & Outreach — Explore news, images, posters, and mathematical essays

  

  
    
      News from the AMS

      	AMS News Releases
	Feature Stories
	Information for Journalists
	In Memory Of


    
    
      Math Voices

      	Feature Column
	Math in the Media
	Column on Teaching and Learning


    
    
      Explorations

      	Recognizing Diverse Mathematicians
	AMS Posters
	Mathematics & Music
	Mathematical Imagery
	Mathematical Moments


    
    
      	


    
  



 


  
	
    Professional Programs
    	 
         
        
  
    Professional Programs — Resources and opportunities to further your mathematical pursuits

  

  
    
      Professional Development

      	Employment Services
	Mathjobs.org
	BEGIN Career Initiative
	Mathprograms.org
	Mathematical Opportunities Database
	Research Seminars


    
    
      Institutional Information and Data

      	Annual Survey of the Mathematical and Statistical Sciences
	CBMS Survey 
	Other Sources of Data
	Directory of Institutions in the Mathematical Sciences
	Professional Directory


    
    
      Grants & Support

      	AMS-Simons Grants for PUI Faculty
	Travel Grants
	Fellowships & Scholarships
	Epsilon Fund
	Child Care Grants


    
    
      Awards & Recognition

      	AMS Prizes & Awards
	Fellows of the AMS


    
  



 


  
	
    Education
    	 
         
        
  
    Education — Resources to support advanced mathematics teaching and learning

  

  
    
      For Students

		Information for Undergraduate and High School Students
	Research Experiences for Undergraduates (REUs)
	Considering Grad School
	Find Grad Programs
	Applying to Grad School
	What do Mathematicians Do?


    
    
      For Teachers

      	Teaching Online
	Teaching Resources
	Inclusive Classrooms
	Assessing Student Learning
	Education Webinars


    
    
      For Department Leaders & Mentors

      	Information for Department Leaders
	paraDIGMS (Diversity in Graduate Mathematical Sciences)


    
    
      	


    
  



 


  
	
    Government Relations
    	 
         
        
  
    Government Relations — Advocating for the mathematical sciences

  

  
    
	Elevating Mathematics in Congress

		Our Mission
	Letters, Statements, & Legislation
	Congressional Briefings


    

      
Legislative Priorities

      	Federal Issues of Concern 
	Federal Budget Process 



	 

      
      Get Involved

      	Advocacy Resources 
	Take Action 
	Contact Us 


      
    
      DC-Based Fellowships

      	Congressional Fellowship 
	Mass Media Fellowship 
	Catalyzing Advocacy in Science & Engineering (CASE) Fellowship


    
     
  



 


  
	
    Giving
    	 
         
        
  
    Giving to the AMS  — Your gifts make great things happen for mathematics   
      Make a Gift
       

  

  
    
      What You Can Support

      	The 2020 Fund
	Next Generation Fund 
	Birman Fellowship for Women Scholars
	JMM Child Care Grants
	Mathematics Research Communities 
	MathSciNet for Developing Countries


    
    
      Create a Legacy

      	Make a Tribute Gift
	Create a Permanent Fund
	Establish a Prize, Award or Fellowship
	Bequests and Charitable Estate Planning


    
    
      Honoring Your Gift

      	Donor Stories
	Donor Wall of Honor
	Thomas S. Fiske Society
	AMS Contributors Society
	AMS Gardens


    
    
      Giving Resources

      	AMS Development Committee
	AMS Gift Acceptance Policy
	Contact Us


    
  



 


  
	
    About the AMS
    	 
         
        
  
    About the AMS — Advancing research. Connecting the mathematics community.

  

  
    
      Our Organization

		Executive Staff
	Equity, Diversity, & Inclusion
	Jobs at AMS
	Contact Us
	Customer Service


    
    
      Our Governance

		Officers
	Board of Trustees
	Council
	Executive Committee 
	Presidents
	Committees


    
    
      Governance Operations

      	By-Laws
	Elections
	Calendar of Meetings
	Policy Statements & Guidelines


    
     
  



 


  





      
      
    

  




















   





   

	
	
	
	  

	  
	  

	  CURRENT ISSUE:

		   
	  
	  

	  [image: JOURNAL OF THE AMS]
      
		 Journal of the American Mathematical Society

		   Published by the American Mathematical Society, the Journal of the American Mathematical Society (JAMS) is devoted to research articles of the highest quality in all areas of mathematics.

		   					ISSN 1088-6834 (online) 					ISSN 0894-0347
					 (print) 
				 
			   		   

		   The 2020 MCQ for Journal of the American Mathematical Society is 4.83.  
			 
 What is MCQ? The Mathematical Citation Quotient (MCQ) measures journal impact by looking at citations over a five-year period. Subscribers to MathSciNet may click through for more detailed information. 

		   
	   
	   

   
	 
	   
		  
			
 	


 Journals Home 
eContent Search	
About JAMS		


Editorial Board 



Author and Submission Information

Journal Policies 
Subscription Information 
 Journal Email Notifications
   

    Remote Access	  
	

		  
		  
	  
		  
			 			 





   







   
	  

	  	
			

			   
			   Current volume 

		 
	
			  
			   Articles in press
			   
			
			
		 
	
			
			   
				Recently published 
			
		 
	
		   
		   All 
		    issues : 1988 – Present 		  
		  
		 



      

   



			  


			 
		  
			 



































































































































































                
          




                 



    

    Testing the manifold hypothesis

    HTML articles powered by AMS MathViewer 

    	by
Charles Fefferman, Sanjoy Mitter and Hariharan Narayanan

        
	J. Amer. Math. Soc. 29 (2016), 983-1049        
	
DOI: https://doi.org/10.1090/jams/852
		
	
Published electronically: February 9, 2016
        
					   PDF		



    
        
        Abstract:

The hypothesis that high dimensional data tend to lie in the vicinity of a low dimensional manifold is the basis of manifold learning. The goal of this paper is to develop an algorithm (with accompanying complexity guarantees) for testing the existence of a manifold that fits a probability distribution supported in a separable Hilbert space, only using i.i.d. samples from that distribution. More precisely, our setting is the following. Suppose that data are drawn independently at random from a probability distribution $\mathcal {P}$ supported on the unit ball of a separable Hilbert space $\mathcal {H}$. Let $\mathcal {G}(d, V, \tau )$ be the set of submanifolds of the unit ball of $\mathcal {H}$ whose volume is at most $V$ and reach (which is the supremum of all $r$ such that any point at a distance less than $r$ has a unique nearest point on the manifold) is at least $\tau$. Let $\mathcal {L}(\mathcal {M}, \mathcal {P})$ denote the mean-squared distance of a random point from the probability distribution $\mathcal {P}$ to $\mathcal {M}$. We obtain an algorithm that tests the manifold hypothesis in the following sense.
 The algorithm takes i.i.d. random samples from $\mathcal {P}$ as input and determines which of the following two is true (at least one must be):
 	 There exists $\mathcal {M} \in \mathcal {G}(d, CV, \frac {\tau }{C})$ such that $\mathcal {L}(\mathcal {M}, \mathcal {P}) \leq C {\epsilon }.$
 
	 There exists no $\mathcal {M} \in \mathcal {G}(d, V/C, C\tau )$ such that $\mathcal {L}(\mathcal {M}, \mathcal {P}) \leq \frac {\epsilon }{C}.$
 

  The answer is correct with probability at least $1-\delta$.
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