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Current Statistics!

  Q3 2009: 1/136 received foreclosure filing 
(RealtyTrac).!

  1 in 380 households received a foreclosure filing in 
August 2010 (RealtyTrac). !

  Sep 2010: pre-sale foreclosure inventory 2.038 million 
homes (LPS). !

  Sep 2010: 4.9 million mortgages 30-days overdue, 
2.374 million 90-days past due (LPS).!

  Sep 2010: 11 million borrowers (23% of households 
with a mortgage) have negative equity (CoreLogic).!
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Preview of Some Results!
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 Rate reductions are value-destroying.!
 Maturity extensions also destroy value.!
 Principal reductions are optimal. !
 Capitalization of payments into back-ended 

principal will also destroy loan value. !
 Shared-appreciation mortgages improve 

ability to pay, mitigate moral hazard.!
 Optimal modifications may be computed in 

closed-form in a reduced-form model.!
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Ability to pay 

! ! !& 

Willingness to pay!
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“Iso-Service” Surface!
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choose	
  

Loan	
  balance	
  =	
  $300,000	
  
Home	
  value	
  =	
  $250,000	
  

Remaining	
  maturity	
  =	
  25	
  years	
  
A	
  =	
  $1,933	
  per	
  month	
  	
  

Amax	
  =	
  $20,000	
  per	
  year	
  
	
  ($1,667	
  per	
  month)	
  



Values of Iso-Service Loans!
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Deadweight Foreclosure Costs are critical!
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Default Put Exercise Region!
L=225,000 

L=250,000 

14!http://algo.scu.edu/~sanjivdas/!



Modifying Maturity!
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Logit: Explaining Re-default!
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Shared-Appreciation Mortgages!
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Exercise value =  



Reduced-Form Analysis of SAMs!
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Home	
  values	
  

Normalize	
  iniWal	
  home	
  value	
  to	
  1.	
  The	
  opWon	
  to	
  default	
  is	
  
ITM	
  when	
  (H	
  >	
  L).	
  	
  

There	
  is	
  a	
  home	
  value	
  D	
  at	
  which	
  the	
  borrower	
  will	
  default.	
  D	
  
is	
  a	
  “default	
  level”	
  or	
  default	
  exercise	
  barrier.	
  	
  

D	
  is	
  a	
  funcWon	
  of	
  the	
  lender	
  share	
  θ,	
  we	
  write	
  it	
  as	
  D(L,	
  θ).	
  

D	
  increases	
  in	
  L	
  and	
  in	
  θ.	
  

Foreclosure	
  recovery	
  as	
  a	
  fracWon	
  of	
  H	
  is	
  ϕ.	
  



Default Barrier and Lender Share!
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Barrier Model Intuition!
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D=L	
  exp[-­‐γ(1-­‐θ)]	
  

Region	
  of	
  
no	
  default	
  
and	
  gains	
  
to	
  SAM	
  

Region	
  of	
  default	
  	
  

H0	
  =	
  1	
  

Default!
Payoff=фD!

No	
  default	
  
Payoff=L	
  



A Barrier Option Decomposition!
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Non-­‐default	
  	
  
component	
  

Default	
  component	
  

Shared	
  AppreciaWon	
  
component	
  

PDE	
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The Closed-Form Solution!
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SAM	
  or	
  not?	
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Foreclosure	
  Recovery	
  Rate	
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Home	
  Price	
  VolaWlity	
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Home	
  Value	
  Growth	
  Rates	
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Willingness	
  to	
  Pay	
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SAM	
  Share	
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Extension: A Two-Horizon Model!

We	
  accommodate	
  varying	
  growth	
  rates	
  over	
  short	
  and	
  long	
  
horizons.	
  

This	
  captures	
  mean-­‐reversion	
  in	
  house	
  price	
  levels.	
  	
  

The	
  model	
  is	
  embedded	
  on	
  a	
  Cox-­‐Ross-­‐Rubinstein	
  tree	
  that	
  
accommodates	
  American	
  opWon	
  features	
  and	
  risk	
  premia	
  for	
  
non-­‐tradeability	
  of	
  housing	
  assets.	
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Mean-reversion in home value!
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Macroeconomic Sequencing!



Summary!
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 Using a dynamic game-theoretic 
optimization problem, we see that principal 
write-downs are indeed optimal and much 
preferred to interest-rate reductions, or 
maturity extensions of loans.!

 We derive a mathematical decomposition of 
the loan value into options that admit closed-
form solutions, that may be used to optimize 
loan modification in practice. !


