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Chapter 5   Conclusion 

The valuation and hedging of mortgage-related securities requires a model that includes the 

borrower’s prepayment and default behavior. Many researchers have proposed models for 

valuing the mortgage based on the contingent-claim pricing theory. However, with this 

approach the boundary conditions of prepayment and default are difficult to identify. 

Alternatively, the reduced-form approach estimates the hazard rates using market data. The 

default and prepayment risks are then calculated using hazard functions, and as a result, the 

mortgage contract is more easily valued.  

 

This study proposes a methodology for implementing the reduced-form model and 

embeds the relevant variables on hazard rates to derive a closed-form valuation solution for a 

fixed-rate mortgage. The default and prepayment risks in our mortgage-pricing model are 

represented by the risk-adjusted discount rate. Our approach differs from the structural-form 

approach in how it treats prepayment and default risks and provides an efficient valuation 

method for the pricing and hedging of more complex mortgages. The closed-form formula is 

therefore a valuable tool for investors and mortgage portfolio managers to determine their 

diversification and hedging strategies. 

 

Using our model for sensitivity analyses, one can investigate how the various relevant 

variables influence mortgage value. We conduct a numerical analysis to investigate the 

effects of interest rate, housing price and household income parameters on mortgage value. 

We find that the interest rate parameters and baseline hazard rates are the most important 

factors influencing mortgage value. We also discuss the influence of the correlations of the 
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influential variables on mortgage value, a topic that is not thoroughly investigated in the 

previous literature. Our results show that changes in correlation coefficients affect the 

mortgage value, although not to a significant degree.  

 

In future research, this model could be combined with actual market data for the 

production of empirical studies. Additionally, our closed-form formula can be used to 

investigate the duration and convexity of a mortgage portfolio and determine an optimal 

diversification strategy. Also, the fractional loss rate )(tl  can be generalized to include 

time-varying and path-dependent specifications.  

 

 

 

 

 

 

 

 

 

 

 

 

 


