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New Severity Projections in the AD&Co LoanDynamics™ Model

v1.7.2

By Stefano Risa

e Future lifetime severities for post 2005 cohorts decline marginally, while prior vintages increase
substantially

e We introduce a new modeling approach to reflect the option-like nature of loss severity

e We incorporate the wealth of additional default data from the past few years

We have improved the projections of loss severity in the AD&Co LoanDynamics™ Model v1.7.2. The changes
incorporate the large number of defaults which occurred through the March 2009 remits, enabling us to
better pinpoint the drivers of loss severity, especially in adverse housing environments, while keeping an eye

on severity in normal housing conditions.

Increasing Overall Severity For Seasoned Deals

Most of the changes in the new model affect the projected relative performance of the deals rather than the
market-wide level of severity. Figure 1 shows lifetime projected severities in the old (v1.7.1c) and new
(v1.7.2) model for a large sample of deals, along with their actual severities for the March remits. In general,
we project loss severity to largely follow the path of home prices, so the new model lifetime projected
severities are generally slightly lower than the most recent levels, reflecting an eventual decrease in loss
severities that trumps the short term increase.

Figure 1. Changes at the sector level
Actual March Remits Lifetime Projections

Liquidations  Loss

Collateral Vintage |(Smm) Severity Current Model New Model Change
Alt-A 2002 0.5 48% 23% 42% +19%
2003 53 52% 22% 39% +17%
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Actual March Remits Lifetime Projections

Liquidations  Loss

Collateral Vintage |(Smm) Severity Current Model New Model Change
2004 112.0 51% 37% 46% +9%
2005 556.7 55% 47% 49% +3%
2006 1,048.6 60% 55% 53% -2%
2007 656.8 56% 57% 51% -6%
Option Arm 2003 0.8 30% 40% 36% -3%
2004 26.6 45% 48% 38% -9%
2005 262.3 53% 56% 47% -9%
2006 802.3 57% 62% 51% -11%
2007 184.3 56% 62% 51% -11%
Prime 2002 14 23% 17% 36% +19%
2003 3.2 31% 16% 26% +9%
2004 23.6 36% 35% 35% -0%
2005 84.0 47% 45% 41% -4%
2006 89.4 48% 50% 44% -6%
2007 47.3 45% 50% 44% -7%
Subprime 2002 6.7 84% 34% 58% +24%
2003 38.3 78% 31% 51% +20%
2004 189.9 71% 42% 56% +14%
2005 1,565.9 69% 55% 61% +6%
2006 3,385.9 73% 63% 64% +1%
2007 931.1 73% 63% 62% -1%

Using historical OFHEO purchase-only state level data until today and assuming an HPA drop of 6% per year
for next 2 years, with a 5% increase per year thereafter. Source: Intex Solutions, OFHEO, Andrew Davidson &
Co.
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The New AD&Co Approach to Loss Severity

As loans terminate, the loss severity component of our LoanDynamics™ Model determines if a loss is likely
(loss probability) and for what amount (loss magnitude). One issue we need to address is that these two
outputs are clearly related.

A second, related, modeling issue is that the loss magnitude cannot go negative, as borrowers can always
sell their property and pocket the equity in their homes even if they default on their mortgages. This risks
creating an inconsistency in the severity model. Suppose the model's expected loss severity is low, say 5%.
Putting a "normal" confidence interval around the expectation we can approximately say the model expects
with equal probability a 15% and a -5% severity (+/- 10%). But any negative expected severity needs to be
floored at zero, creating an internal inconsistency as the average of the possible values in the confidence
interval is actually 7.5%."

In order to solve both of these problems, we model what we call the "base severity," which is the usual loss
severity minus the (unobserved) borrower gains. For a given termination, the model will thus project the
base severity and its standard deviation. We then apply the floor at zero and compute both the probability
of loss (i.e., the probability of the base severity being above zero) and the loss magnitude (the average of
base severity when it is positive). An example may help. In figure 2 we show how we compute the loss
magnitude and probability of loss given the projected base severity distribution. Starting from a projected
base severity for a given termination of -5% with a projected standard deviation of 20%, we find that the
probability of loss is 40%, but if there is a loss, this should be on average 14%, yielding an expected severity
of 6% for this termination.

This approach has very natural consequences as all effects get muted at lower levels of base severity.
Consider for example the effect of LTV in different housing environments. When home prices are growing
and the expected severity for an 80 LTV loan is already very low, the effect of a lower LTV can only be
minimal. This is not the case in an adverse housing environment, when a lower LTV can make a sizeable
difference. In general, all effects are much stronger in the current housing environment than they were in
the booming times of 2004-2005.

Also note that our new approach greatly improves our pricing of mortgage insurance. Suppose you expected
loss severity on a loan to be 28% (as in figure 4, terminations from S), and added a mortgage insurance
coverage of 20% of the balance. Even if we assume our 28% severity projection is correct, we realize that
there is a chance that losses may be substantially higher or lower than that, and there is definitely a sizeable
chance that they may be lower than our 20% coverage. In those instances when losses are less than 20% the
mortgage insurance does not get used in full. Accounting for those instances, the model projects losses to
only decline by 13%.

! For the more statistically inclined this is a censored regression problem, which we solve with a modified Tobit model.
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Figure 2. Example (from the projected distribution of base severity to expected severity)
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Major Effects in the Updated Model
Our severity projections are driven by several economic factors and loan/borrower characteristics:

Geographic state: Due to variation in the legal system across states, different states have
different timelines for foreclosures. Longer timelines correspond to higher severities.
Delinquency state: The severity for C terminations is negligible and we therefore set it to zero,
while we use slightly different models for D and S liquidations to reflect their different nature.
LTV: The loan-to-value ratio gives the initial cushion for losses. Since the loss severity model
explains the ratio of loss divided by loan amount, we also reverse LTV into "VTL" (100/LTV) or
home size divided by loan amount. This is theoretically sound and largely consistent with the
data. It implies there is a larger severity improvement from 51 to 50 LTV than there is from 101
to 100.

FICO: FICO enters the severity model indirectly. Low FICO borrowers are more likely to have
longer timelines and hence slightly higher severities.

Home price appreciation. The model was calibrated using OFHEO purchase-only HPA data.
Lien position: We currently set all 2nd lien severities to 100%.

Home Size: Unlike previous housing cycles the current one was led by smaller properties. In all
the 20 S&P Case Shiller MSAs these properties appreciated substantially more as the bubble
was inflating and are now collapsing faster. Since our housing index does not provide a size tier
breakdown, we slightly amplify home price appreciation effects for loans below 250k.
Occupancy: Non-owner occupied (investor and second-home) properties have a higher
severity.

Loan Age: Liquidations happening at very low age are unlikely to have gone through a full
foreclosure/REO process and hence have a lower severity.

Mortgage Insurance: We account for the value of the mortgage insurance coverage.
Amortization: We account for the effect of amortization on LTV.

Loan size: Loan size (as of the liquidation date) enters in 2 ways. There is an effect of fixed
costs, but most of all there is an additional substantial increase in severities for smaller
balances (below $120,000).
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e Note rate: Since the servicer usually advances interest on delinquent loans, we increase
severity by the note rate times the expected number of months delinquent at liquidation.

Figures 3 and 4 show the magnitude of these effects, while figure 5 shows the recent actual and estimated

performance. Our approach mutes the effect of all variables in a benign housing environment, as severities
are so low that relative differences are forced to be minimal. We find that relative performance has a much
wider range in the current housing environment, which is reflected into the model projections.

Major Changes from the Previous Version

The core of the model has changed from the previous version, v1.7.1c. We use more than 10 times the
number of default observations to develop this new version of the model.> While the market-wide
projections only change marginally for more recent vintages, a lot of the effects that drive relative
performance of different deals have changed (Figures 3 and 4).

As described above, the prior approach did not generally produce muted effects in benign environments.
Also, it did not reflect mortgage insurance fully. The other major changes in the effects are:

e The FICO effect is more muted.

e Loan size effects changed substantially. The severity increase for small loans is much larger. We
also find that severity for larger loans tends to decrease, rather than increase as we had originally
predicted.

e We have stronger state effects, punishing slower timeline states such as NY and FL.

e We have a stronger effect for an increase in LTV. The old model assumed that 80 LTV loans actually
behaved like 87 LTV loans. While this proved to be a reasonable assumption for defaults (likely due
to piggybacks), it is not supported by the severity data.

e The home price appreciation effect was stronger in the old model, but was floored around -30%
HPA (for an 80 LTV loan), a level that turned out to be too high.

e The WAC effect is substantially reduced.

Figure 3. Major model effects in declining HPA

Terminating From S Terminating From D
Loss Prob Overall | Loss Magnitude Prob Overall
Magnitude Loss Loss
BASE 60.11 99.79 59.99 33.85 87.84 29.73

NEW MODELChanges from BASE if:

FICO to 580 1.77 0.05 1.80 0.00 0.00 0.00

> We use all delinquent loan terminations available in our data for which we have all severity model inputs. This
amounts to more than 400,000 terminations, or almost $100 bn (of which $71 bn actually had a loss). The
terminations cover all non-agency sectors, from March 2000 to February 2009, though the lion share of the loss data
is from the last two years.
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Terminating From S Terminating From D

Loss Prob Overall | Loss Magnitude Prob Overall
Magnitude Loss Loss

FL 3.13 0.00 3.03 0.83 0.00 0.47
NOO* 3.77 0.00 3.64 2.02 0.00 1.16
WAC +1% 2.51 -0.01 242 2.18 0.01 1.25
WAC -1% -2.37 0.01 -2.29 -2.05 -0.01 -1.18
HPA to -10% -2.78 -1.22 -3.45 -1.35 -4.90 -2.19
HPA to -5% -16.46 -12.18 -21.86 -8.00 -27.91 -10.81
HPA to 0% -27.54 -38.82 -41.26 -13.39 -46.01 -15.46
HPA to +5% -36.61 -63.52 -53.59 -17.79 -53.16 -16.85

Base scenario: -15% HPA per year, loan age 36, 680 FICO, 80 LTV, $200,000 loan size, California, primary
occupancy, 8% WAC, 1* lien, adverse housing conditions. M| percentages are intended as a share of age 36
balance. Source: Andrew Davidson & Co.

* NOO is Non-Owner-Occupied (second homes and investor properties).

Figure 4. Major model effects in increasing HPA

Terminating From S Terminating From D
Loss Prob Overall | Loss Magnitude Prob Overall
Magnitude  Loss Loss
BASE 28.33 79.41 22.49 11.86 11.71 1.39

NEW MODELChanges from BASE if:

FICO to 580 0.80 1.51 1.08 0.00 0.00 0.00
FICO to 780 -0.79 -1.62 -1.07 0.00 0.00 0.00
Loan size to 100k 12.13 6.36 12.20 5.98 3.57 1.34
Loan sizeto Imm  -7.65 -13.90 -8.95 -1.94 -2.78 -0.50
LTV to 70 -4.28 -16.43 -7.35 -1.48 -5.90 -0.79
LTV to 90 331 8.25 5.24 1.03 5.01 0.77
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Terminating From S

Terminating From D

Loss Prob Overall | Loss Magnitude Prob Overall
Magnitude Loss Loss
NY 6.27 5.41 6.85 0.37 1.72 0.25
FL 3.90 1.79 3.67 0.30 1.39 0.20
NOO* 5.44 3.65 5.56 3.32 4.89 1.13
WAC +1% 0.76 1.55 1.06 0.09 0.47 0.07
WAC -1% -0.73 -1.61 -1.02 -0.10 -0.49 -0.07
20% Ml -9.27 -29.89 -13.06 -2.86 -9.52 -1.19
50% Ml -16.87 -69.04 -21.31 -5.42 -11.66 -1.39

Base scenario: +5% HPA per year, loan age 36, 680 FICO, 80 LTV, $200,000 loan size, California, primary
occupancy, 8% WAC, 1* lien, adverse housing conditions. M| percentages are intended as a share of age 36
balance. Source: Andrew Davidson & Co.

* NOO is Non-Owner-Occupied (second homes and investor properties).

Figure 5. Actual and Projected Basic Severities for Terminations 2007 and Thereafter
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Effect of Cumulative HPA Severities Over Time
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Basic severity includes all terminations from S and loss terminations from C and D. With the exception of the
"severities over time" all charts include only terminations in 2007 and thereafter. Source: Andrew Davidson
& Co., OFHEO.

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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