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                     Abstract
Though support vector machine has been a promising tool in machine learning, but it does not directly obtain the feature importance. Identifying a subset of features which contribute most to classification is also an important task in classification. The benefit of feature selection is twofold. It leads to parsimonious models that are often preferred in many scientific problems, and it is also crucial for achieving good classification accuracy in the presence of redundant features. We can combine SVM with various feature selection strategies. Some of them are “filters”: general feature selection methods independent of SVM; on the other hand, some are wrapper-type methods: modifications of SVM which choose important features as well as conduct training/testing. In the machine learning literature, there are several proposals for feature selection to accomplish the goal of automatic feature selection in the SVM, in some of which they applied the l
                0-norm, l
                1-norm SVM and got competitive performance. We proposed two models in this chapter, l
                
                  p
                -norm C-support vector classification (l
                
                  p
                -SVC) and l
                
                  p
                -norm proximal support vector machine (l
                
                  p
                -PSVM), which separately combines C-SVC and PSVM with feature selection strategy by introducing the l
                
                  p
                -norm (0<p<1).
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These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.




                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 84.99
      
	
       Price excludes VAT (USA)
      


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

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


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

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    
                        
                    

                    

                    

                     References
	
Bradley, P., Mangasarian, O.: Feature selection via concave minimization and support vector machines. In: International Conference on Machine Learning. Morgan Kaufmann, San Mateo (1998)


                    Google Scholar 
                

	
Candes, E., Wakin, M., Boyd, S.: Enhancing sparsity by reweighted l
                  1 minimization. J. Fourier Anal. Appl. 14, 877–905 (2008)

Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	
Chen, X., Xu, F., Ye, Y.: Lower bound theory of nonzero entries in solutions of l
                  2–l
                  
                    p
                   minimization. Technical report, Department of Applied Mathematics, The Hong Kong Polytechnic University (2009)


                        Google Scholar 
                

	
Chen, X., Zhou, W.: Smoothing nonlinear conjugate gradient method for image restoration using nonsmooth nonconvex minimization. Preprint, Department of Applied Mathematics, The Hong Kong Polytechnic University (2008)


                        Google Scholar 
                

	
Friedman, J., Hastie, T., Rosset, S., Tibshirani, R., Zhu, J.: Discussion of “Consistency in boosting” by W. Jiang, G. Lugosi, N. Vayatis and T. Zhang. Ann. Stat. 32, 102–107 (2004)


                    Google Scholar 
                

	
Fung, G., Mangasarian, O.: Proximal support vector machine classifiers. In: Proceedings of International Conference of Knowledge Discovery and Data Mining, pp. 77–86 (2001)


                    Google Scholar 
                

	
Guyon, I., Weston, J., Barnhill, S., Vapnik, V.: Gene selection for cancer classification using support vector machines. Mach. Learn. 46, 389–422 (2002)

Article 
    MATH 
    
                    Google Scholar 
                

	
Weston, J., Mukherjee, S., Chapelle, O., Pontil, M., Poggio, T., Vapnik, V.: Feature selection for SVMs. In: Advances in Neural Information Processing Systems, vol. 13 (2001)


                    Google Scholar 
                

	
Zhu, J., Rosset, S., Hastie, T., Tibshirani, R.: 1-norm support vector machines. In: Advances in Neural Information Processing Systems, vol. 16 (2004)


                    Google Scholar 
                

	
Zou, H., Yuan, M.: The f
                  ∞ norm support vector machine. Stat. Sin. 18, 379–398 (2008)

MathSciNet 
    MATH 
    
                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Research Center on Fictitious Economy and Data Science, Chinese Academy of Sciences, Beijing, 100190, China
Yong Shi & Yingjie Tian

	College of Information Science & Technology, University of Nebraska at Omaha, Omaha, NE, 68182, USA
Yong Shi

	School of Management and Economics, University of Electronic Science and Technology of China, Chengdu, 610054, China
Gang Kou & Yi Peng

	Institute of Policy and Management, Chinese Academy of Sciences, Beijing, 100190, China
Jianping Li


Authors	Yong ShiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yingjie TianView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gang KouView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yi PengView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jianping LiView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Yong Shi .


 Rights and permissions
Reprints and permissions


 Copyright information
© 2011 Springer-Verlag London Limited


 About this chapter
Cite this chapter
Shi, Y., Tian, Y., Kou, G., Peng, Y., Li, J. (2011).  Feature Selection via l
              
                p
              -Norm Support Vector Machines.

                     In:  Optimization Based Data Mining: Theory and Applications. Advanced Information and Knowledge Processing. Springer, London. https://doi.org/10.1007/978-0-85729-504-0_6
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-0-85729-504-0_6

	
                            Publisher Name: Springer, London

	
                                Print ISBN: 978-0-85729-503-3

	
                                Online ISBN: 978-0-85729-504-0

	eBook Packages: Computer ScienceComputer Science (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 this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 84.99
      
	
       Price excludes VAT (USA)
      


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

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


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

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					18.207.232.152
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



