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The purpose of this work is to develop a technique based on stochastic calculus for obtaining loss 
reserves of Mortgage Insurances. 

First, a discrete-time model is developed for describing delinquency of mortgage credits and it is 
related to a basic mortgage insurance product. The basic premise is to use the free-arbitrage 
theory, asset-liabilities matching principles and the application of the properties martingales 
stochastic processes to obtain results on expected values of future claims of simple Mortgage 
Insurance products. 

Second, a deep analysis is made to the Mortgage Insurance in Mexico regarding the statutory 
reserves and capital requirements. The current legislation is questioned and a contrast between 
life insurance and mortgage insurance actuarial principles is done. 

Third, the Black and Scholes method for valuing derivatives is applied to construct a continuous-
time model named for the author as “three times model” to predict future loses in mortgage 
insurances. This is done by translating the model developed in discrete time by using stochastic 
calculus techniques based on the ones used by Black and Scholes, besides that, Ito processes are 
the building blocks of this part. The most relevant result is that this methodology outputs specific 
formulas for estimating claims reserves in mortgage insurances. Furthermore, the three times 
model permits solving some operational risks that are common in Mortgage Insurance companies, 
moreover, it permits the adjustment of claims estimation from a free-arbitrage and asset liability 
matching point of view. 

Fourth, a brief discussion is made to apply correlated Brownian motion to add volatility to the 
“three times model” by using stochastic calculus techniques, additionally, some metrics are 
introduced to asses these kind of impacts. 

Finally, the “three times model” is related to actuarial concepts such as premiums, reserves and 
capital to be applied to other lines of business. The results are applied to real data of a Mortgage 
Insurance portfolio and the results are interpreted. The results show a considerable release of the 
requirements made by the regulator. 
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