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Chapter 2   Literature Review 

In general, the methods that are applied to investigate mortgage value and termination risk 

can be divided into two categories: a structural-form approach and a reduced-form approach. 

The former regards the behavior of borrower’s prepayment and default as endogenous 

decisions in accordance with the borrower’s behavior that minimizes the present value of the 

mortgage. It models the borrower’s behavior as having American-type options of prepayment 

(call) and default (put). One usually specifies the relevant value processes, such as the 

processes of interest rate and house price, in order to investigate the termination risk and 

value the mortgage therein (Kau, Keenan, Muller Ⅲ and Epperson (1993), Yang, Buist and 

Megbolugbe (1998), Ambrose and Buttimer (2000), and Azevedo-Pereira, Newton and 

Paxson (2003)). Because the pricing procedure involves solving the American-type options 

of prepayment and default, researchers usually resort to numerical solution techniques such 

as forward pricing (e.g., Monte Carlo simulations) or backward solution methods to 

investigate the mortgage contracts. Recently, Monte Carlo simulation methodology has 

become an important tool in the pricing and hedging of complicated financial contracts. It 

has been used to solve the resultant second-order partial differential equation subject to the 

boundary and termination conditions, and to implement sophisticated valuation procedures. It 

is also used in risk management of financial intermediaries to generate termination and loss 

probability distributions (Schwartz and Torous (1989), Goldberg and Harding (2003), Capone 

(2003), and Calem and LaCour-Little (2004)).  

 

As an alternative, the reduced-form approach is based on using market information on 

hazard rates to evaluate the probabilities of prepayment and default. This approach assumes 
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that the mortgage has a certain termination probability, conditional upon the survival of the 

mortgage, at each time point prior to maturity. Usually, these exogenous prepayment and 

default risks are assumed to follow Poisson processes. Moreover, because the risks of 

prepayment and default are mutually exclusive, researchers also use the concept of 

competing risks—where prepayment nullifies the default opportunity and vice-versa—to 

value mortgage risks more accurately (Ciochetti, Deng, Lee, Shilling and Yao (2003), and 

Ambrose and Sanders (2003)). Recently, several empirical studies have applied Cox 

proportional hazard model (Cox and Oakes (1984)), or Poisson regression to fit the shapes of 

observed prepayment and default data. These studies investigate the factors that most 

influence the probabilities of default and prepayment, such as the interest rate, loan-to-value 

ratio, housing price, loan type, debt service coverage ratio, household income, and property 

type (Schwartz and Torous (1989, 1993), Quigley and Van Order (1990, 1995), and 

Lambrecht, Perraudin and Satchell (2003)). The Cox proportional hazard model and Poisson 

regression have been shown to reasonably model mortgage prepayment and default risks. 

 

When pricing the mortgage value under structural-form models, the researchers usually 

resort to the Monte Carlo approach because of the complicated pricing procedure of the 

mortgages. The Monte Carlo approach in and of itself is able to solve most pricing problems 

and is flexible enough to cope with the practical challenges faced by market participants. 

When using this method, however, it is necessary to set the unknown critical regions of 

prepayment and default and to simulate the processes of relevant state variables (such as 

interest rate and housing price). As an alternative, this study provides a closed-form solution 

of the mortgage valuation equation derived under a general reduced-form model with 
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relevant economic variables. 

 

The influence of relevant variables on mortgage value are quite complicated because 

there is a combination of positive and negative effects on the values of prepayment and 

default options, or the probabilities of prepayment and default when the relevant variables 

change in different circumstances. For example, an increase in the housing price will produce 

an increase in prepayment probability but a decrease in default probability. It also gives rise 

to the reverse changes in the values of prepayment and default options. Some of previous 

studies have usually assumed thee correlation coefficients of the different variables are 

zerose variables are uncorrelated when performing the numerical analysis. (see, for example, 

for example, Kau et al. (1990, 1993), Schwartz and Torous (1993), Capozza, Kazarian and 

Thomson (1998), and Azevedo-Pereira, Newton and Paxson (2003)). The relevant economic 

variables are embedded into this model. One can now study the effects of the individual 

variables and the correlations among them on the mortgage value, and can also accurately 

and efficiently value the complex mortgage through this valuation framework. 

 

 

 

 

 




