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		Abstract

		Economic capital (ECap) modeling is a fundamental part of Pillar II of the Basel framework. Indeed, 'sophisticated' financial institutions need to have in place internal models for the assessment of the level of the overall capital buffer which is deemed sufficient to cover the risk of their business activities. On top, ECap models are also frequently used for pricing purposes on an ex-ante basis: financial institutions need to know the incremental economic capital (IECap), i.e. the size by which the overall capital buffer needs to be increased after addition of e.g. a single new loan to the existing portfolio. This is important in order to be able to price such additional loan accordingly. Finally, ECap contributions (ECapC) are also required ex-post in order to break down the overall capital buffer to the individual obligors, products etc. within the portfolio. Simulation of IECap and ECapC can be computationally expensive and unstable, but it appears that closed form approximations provide accurate, consistent and quick solutions in many cases. 

The formula introduced here is based on the multi-factor approximation from [Pykhtin, 2004] applicable to a default-mode Merton type model. As such, default correlations between obligors (stemming from a multi-factor-model) are taken into account, but the formula also captures specific amortization schedules and loss given default (LGD) values for each individual position -- a feature which is of practical relevance, but often neglected in standard default-mode models. For the time being, credit-risk mitigants such as the existence of guarantors on individual loans, are not captured by the formula, neither are credit migrations or correlations between default probabilities and LGDs. Our formula allows for approximation of all ECap contributions without extra computational cost. After calculation of the ECap of the original portfolio, IECap can be computed within few seconds and more accurately than in standard linear approximations based on ECap contributions. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Approximation, economic capital, economic capital contributions, incremental economic capital, risk pricing, Value at Risk, Expected Shortfall, granularity adjustment, multi-factor adjustment, amortizing loan

	
	

	
    

    
	

	
	
		JEL Classification: C63, G2

	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Ribarits,  Thomas and Ribarits,  Thomas and Clement,  Axel and Seppälä,  Heikki and Bai,  Hua and Poon,  Ser-Huang, Economic Capital Modeling: Closed-Form Approximation of Incremental Economic Capital for Real-Time Applications (November 24, 2018).  Available at SSRN: https://ssrn.com/abstract=2444549 or http://dx.doi.org/10.2139/ssrn.2444549 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Thomas  Ribarits

					
			
		

		
		
		
		

		
		
			
				
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				European Investment Bank   ( email )

			

			
			
				
				
				
					98-100 Boulevard Konrad Adenauer
Luxembourg, L-2950
Luxembourg

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				European Union - European Investment Bank  ( email )

			

			
			
				
				
				
					98-100 Boulevard Konrad Adenauer
Luxembourg, L-2950
Luxembourg

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Axel  Clement

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				European Investment Bank  ( email )

			

			
			
				
				
				
					98-100 Boulevard Konrad Adenauer
L-2950
Luxembourg

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Heikki Seppälä (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				The Finnish Tax Administration  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Hua Bai

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				The University of Manchester  ( email )

			

			
			
				
				
				
					Oxford Road
Manchester, N/A M13 9PL
United Kingdom

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ser-Huang Poon

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Alliance Manchester Business School, University of Manchester  ( email )

			

			
			
				
				
				
					Alliance Manchester Business School
Booth Street West
Manchester, Manchester M15 6PB
United Kingdom
+44 161 275 4031 (Phone)
+44 161 275 4023 (Fax)

				

				
			

			
				
				
					HOME PAGE: http://www.manchester.ac.uk/research/Ser-huang.poon/
				

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				Alan Turing Institute  ( email )

			

			
			
				
				
				
					British Library, 96 Euston Road
96 Euston Road
London, NW12DB
United Kingdom

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research you’d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				      330

			

		
		
		
			Abstract Views

			    1,666

		

		
		 
		
			Rank

			  165,964

		

		
	


	

	
		
			
				       20 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Risk Management eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Risk Management eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                            4,664

                                    

                                    
                                        PAPERS

                                           15,500

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        Robert Sales at Global Association of Risk Professionals

                                    

                                
                            

                        

                    

                
	
                    Regulation of Financial Institutions eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Regulation of Financial Institutions eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                            1,705

                                    

                                    
                                        PAPERS

                                           11,269

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        René M. Stulz at Ohio State University (OSU) - Department of Finance

                                    

                                
                            

                        

                    

                


            

            
                
                

                	
                    Econometric Modeling: Capital Markets - Portfolio Theory eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Econometric Modeling: Capital Markets - Portfolio Theory eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              615

                                    

                                    
                                        PAPERS

                                            4,650

                                    

                                

                                
                            

                        

                    

                
	
                    Econometric Modeling: Capital Markets - Risk eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Econometric Modeling: Capital Markets - Risk eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              612

                                    

                                    
                                        PAPERS

                                            9,279

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
	
		
	


	
	
	






		
		














	
		
			
				
                    

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit a Paper
                    
                        
                    
                
            

        
    
        
    
					Section 508 Text Only Pages
				

			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright © 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.093 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		

		
		
		
		
		
		
		
		
		
		
	

