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		Banks should evaluate whether a borrower is likely to default. I apply several techniques in the extensive mathematical literature of stochastic optimal control/dynamic programming to derive an optimal debt in an environment where there are risks on both the asset and liabilities sides. The vulnerability of the borrowing firm to shocks from either the return to capital, the interest rate or capital gain, increases in proportion to the difference between the Actual and Optimal debt ratio, called the excess debt. As the debt ratio exceeds the optimum, default becomes ever more likely. This paper is "A Tale of Two Crises" because the analysis is applied to the agricultural debt crisis of the 1980s and to the sub-prime mortgage crisis of 2007. A measure of excess debt is derived, and we show that it is an early warning signal of a crisis. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: optimization, banking, stochastic optimal control, agriculture debt crisis, subprime mortgage crisis

	
	

	
    

    
	

	
	
		JEL Classification: C61, D81, D91, D92

	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	















	











    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Stein,  Jerome L., A Tale of Two Debt Crises: A Stochastic Optimal Control Analysis (February 2008). CESifo Working Paper Series No. 2220,  Available at SSRN: https://ssrn.com/abstract=1092397 or http://dx.doi.org/10.2139/ssrn.1092397 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Jerome L. Stein (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Brown University - Division of Applied Mathematics  ( email )

			

			
			
				
				
				
					Providence, RI  02912
United States
401-863-2143 (Phone)
401-863-1355 (Fax)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
		

		
		
		
		

		
		
			
				
					
					
					
					
					
					
					
					
					
						
						
						


						
					
					[image: CESifo (Center for Economic Studies and Ifo Institute)]
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				CESifo (Center for Economic Studies and Ifo Institute) 

			

			
			
				
				
				
					Poschinger Str. 5
Munich, DE-81679
Germany

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research youâ€™d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				      501

			

		
		
		
			Abstract Views

			    2,659

		

		
		 
		
			Rank

			   78,130

		

		
	


	

	
		
			
				       48 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    CESifo Working Paper Series

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                CESifo Working Paper Series

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

                                
                                    
                                        FOLLOWERS

                                            9,070

                                    

                                    
                                        PAPERS

                                           10,773

                                    

                                

                                
                                    
                                        This Journal is curated by:

                                        Clemens Fuest at CESifo (Center for Economic Studies and Ifo Institute, University of Munich)

                                    

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















    
        
            Recommended Papers

            	
                        
                        

                        
                        
                        Stochastic Optimal Control, International Finance and Debt

                        
                            By
                                
                                
                                    
                                    Wendell H. Fleming
                                     and 
                                
                                    
                                    Jerome L. Stein
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        A Stochastic Optimal Control Approach to International Finance and Foreign Debt

                        
                            By
                                
                                
                                    
                                    Wendell H. Fleming
                                     and 
                                
                                    
                                    Jerome L. Stein
                                    
                                
                            

                        
                        
                    
	
                        
                        

                        
                        
                        Stochastic Intertemporal Optimization in Discrete Time

                        
                            By
                                
                                
                                    
                                    Wendell H. Fleming
                                     and 
                                
                                    
                                    Jerome L. Stein
                                    
                                
                            

                        
                        
                    


                    
                        	
                            
                            

                            
                            
                            Country Default Risk: An Empirical Assessment

                            
                                By
                                    
                                    
                                        
                                        Jerome L. Stein
                                         and 
                                    
                                        
                                        Giovanna Paladino
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Stochastic Optimal Control Modeling of Debt Crises

                            
                                By
                                    
                                    
                                        
                                        Jerome L. Stein
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Efficient Intertemporal Allocations with Recursive Utility

                            
                                By
                                    
                                    
                                        
                                        Bernard Dumas, 
                                        
                                    
                                        
                                        Tan Wang, ...
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            Survival and Growth with a Liability: Optimal Portfolio Strategies in Continuous Time

                            
                                By
                                    
                                    
                                        
                                        Sid Browne
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            A Tale of Two Debt Crises: A Stochastic Optimal Control Analysis

                            
                                By
                                    
                                    
                                        
                                        Jerome L. Stein
                                        
                                    
                                

                            

                            
                            
                        
	
                            
                            

                            
                            
                            A Tale of Two Debt Crises: A Stochastic Optimal Control Analysis

                            
                                By
                                    
                                    
                                        
                                        Jerome L. Stein
                                        
                                    
                                

                            

                            
                            
                        



            
            
                 
            
        

    

				

			

		


		
				
					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 Â© 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-l200 in   0.125 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
