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Prepayment and Credit Update

Current-to-Termination Model for the LoanDynamics™ Model
By Dan Szakallas

The upcoming beta release of AD&Co’s LoanDynamics™ Model includes a new methodology for estimating
the current (C) to terminated (T) transition (CtoT), which represents the voluntary prepayment portion of
the overall transition model. We have modified the way the model handles loan origination characteristics
in determining not only the proper parameter set to be called, but also in the way that the forecasted
prepayment response curve (S-curve) is built. We have also attempted to address the challenges of
building a model that can perform well retrospectively before and during the crisis period, as well as
produce reliable forecasts as we move forward into a new time of period or mortgage origination and
securitization.

There have been some significant enhancements to the CtoT model. We have moved from utilizing a
piecewise linear refinance S-curve based mostly on interest-rate incentive, to the use of a cumulative
distribution function (CDF). The CDF takes several of the loan origination characteristics into account, as
well as interest-rate incentive, in building the forecast of the voluntary prepayment rate. Variables such as
FICO, original loan balance, current LTV (based on local home price indices), and current interest rates all
are used in determining the forecasted vector of prepayments directly. Also added to the model is a
method of capturing what we are calling “credit spread,” or a way to track just how impaired the overall
mortgage market is when it comes to availability of credit for borrowers looking to refinance existing loans
or purchase new homes. We examined both the Agency and non-Agency markets to derive this measure.
We feel it will aid modeling efforts as it gives us a good measure of the speed and severity at which the
crisis period occurred. Much like the current to delinquent transition (CtoD), the new CtoT model
distinguishes between loans that have always been current (AC) and those that were delinquent at some
point in time (blemished) but have returned to being current (BC).

Cumulative Distribution Function Implementation

The prior version of the CtoT model utilized a piecewise linear function for deriving the prepayment
response curve. It had interest-rate incentive on the x-axis and prepayment rate on the y-axis, with various
points at different incentives to capture the changing rate (slope) of the prepayments as the incentive
increased. In this version, we have moved to the use of the cumulative distribution function to capture the
change in prepayments as interest rate increases. The function takes the form of ,
which represents the probability that  takes on a value less than or equal to . In this model,

represents a loan “score” that we derive using inputs such as original FICO, original loan balance, current
LTV, and interest rate, as well as the averages of those metrics for the collateral type being analyzed. For
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example, the average 30YR non-Agency loan in our database might have the following characteristics: 710
FICO, $275,000 original loan balance, 85% current LTV, with a 6.0% coupon. We would score any other
loans in relation to those averages, feed the results into the CDF, and then convert the results to a monthly
repayment rate (MRR). The model now consists of refinance and turnover components, flowing through
the Active-Passive Decomposition burnout framework to produce a final monthly MRR. In the past, we
have split out interest-rate refinance incentive, turnover, home-price effect, and credit cure into four
different functions that produced the final prepayment forecast. In the new method, the home-price
effect, credit cure, and interest-rate incentive are all captured within the CDF methodology we are using.
This method also differs from our current model in that loan attributes like FICO, original-loan balance, and
LTV now directly affect the model forecast, rather than coming as external multipliers after the baseline
forecast has been established. In the following charts, we show how altering some of the variables (while
holding others constant) will lead to different S-curves.

Chart 1: Changing Curves by FICO
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Chart 2: Changing Curves by Current LTV
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Chart 3: Changing Curves by Original Loan Balance

0.09
0.08 sz

0.07 // e i —

V// a—

o ///// ——25000
1 s
0.03 /// // 250000
0.02 ///// ===325000
/)

0.00 T T T T T 1
0.8 0.9 1 1.1 1.2 1.3 1.4
Refinance Incentive

Prepayment Rate

One of the benefits of this method is that it allows a model to function over a broader range of loans,
allowing for less reliance on labels assigned to deals, like Prime, Alt-A, and the like. For example, we can
look at two deals, MLMO6F01 and CSFO5005 and see how the underlying collateral shapes the model’s
forecast over time using the same parameter set, rather than relying on a ‘Prime’ model and an ‘Alt-A’
model parameter set as many prepayment models have done in the past.

Chart 4: MLMOG6FO01 vs. CSF05005 Refinance Curves
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Credit Spread

One factor that has become very important throughout the last two years is how to capture the state of
market impairment. Lending tightened as originators experienced losses on their portfolios, and this made
it much more difficult for borrowers to refinance existing mortgages or to purchase new homes. Without
some way of capturing the overall credit of the market, models would significantly overpredict prepayment
rates during the crisis period. We have incorporated the credit spread variable into this version of the CtoT
model not only to have a stronger fit of actual data to forecast historically, but to allow the model to
increase forecasted prepayment rates as we emerge from the crisis period and lending begins to pick up.
One of the main reasons we need to assure good historical fit, even though the uniqueness of the crisis
period may never be seen again, is that we must make sure the model follows the proper path of burnout.
We do not want the model to overstate prepayments during the crisis, because that would mean that there
would be less propensity to prepay today, as determined by our Active Passive Decomposition framework.
The following chart displays how our measure of credit spread, and model error (defined as ratio of
untuned model to actual) for 30YR non-Agency collateral have behaved from January 2006 through April
2010.

Chart 5: Credit Spread and Prepayment Model Error
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Two points on the chart stand out. First, as credit spread begins to rise in mid-2007, model error begins to
increase. Second, as credit spread reaches its peak in late 2008, model error also reaches its peak. The
sharp drop in model error in early 2009 can be attributed to not just to the beginning decrease in credit
spread, but also to the sharp drop in interest rates experienced during that time, which brought on a mini-
wave of refinancing. Also, we can see that there has been a steady decline in the credit-spread variable
from the peak in late 2008 and early 2009, that has come back down to its late 2007 levels. The trend in
our credit-spread measure seems to indicate that market recovery may be happening, and this idea is
further supported by the fact that the first non-Agency security since the 2007 market collapse was
completed in April of 2010.
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Always Current vs. Blemished Current

As we discussed in the December 2009 Quantitative Perspectives paper, knowing the previous delinquency
history of a loan gives us insight into how the loan will behave into the future. That paper discussed how
that knowledge related to delinquency and default; now we have also leveraged that knowledge into the
CtoT model. We have seen that borrowers who have cured from previous delinquency (Blemished Current,
or BC) are more likely to go delinquent again, and we also see now that those who have gone previously
delinquent are also much less likely to voluntarily prepay compared to those who have never had a
delinquency (Always Current, or AC). Chart 7 shows the prepayment behavior of both AC and BC loans
from January 2008 through March 2010. The model can adjust forecasts now based on knowledge of
whether a loan is AC or BC.

Chart 6: Prepayment History of AC and BC Loans
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This document is designed to give an overview of the new features of the new CtoT model with
LoanDynamics™ v1.9. We feel that the enhancements will allow the model to function well across
collateral types and scenarios as we move out of the crisis into a new era of the mortgage market.

The information contained in The Pipeline is believed to be reliable, but its accuracy and completeness are not guaranteed. All
expressions of opinion are subject to change without notice. Pipeline is provided for informational purposes only and is not a
solicitation, endorsement or a recommendation for purchase or sale of any particular security. An affiliate of Andrew Davidson & Co.,
Inc. engages in trading activities in securities that may be the same or similar to those discussed in this publication. All Rights Reserved.
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