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Research Goals

 Study US mortgage performance data (LPS 
Applied Analytics data) to determine the role of 
changes in consumer risk appetite in the US 
Mortgage Crisis.

 Use a merger of Age-Period-Cohort Models 
(APC) and scoring to measure the component of 
loan performance not explainable by scoring 
factors, economic environment, or lifecycle.
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Age-Period-Cohort Decomposition
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Adjusting for the Environment

 Relying on the decomposition to adjust for the environment can be 
more effective that trying to include specific economic factors.

 The example below shows Hurricane Katrina’s impact. Later results 
are normalized any environmental impacts, like those shown here.
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Loan-level Modeling

 We use an APC decomposition initial step so that we 
capture all of the lifecycle and environment variation, 
and so that we control the linear trend ambiguity in age, 
vintage, time models.

 Then we keep the lifecycle and environment as fixed 
offsets in a GLM score using quarterly performance data.

 We include typical origination scoring factors and then 
test for the inclusion of vintage fixed effects (dummy 
variables).
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Scoring Factors

The origination scoring 
factors and coefficients 
were typical for 1st lien, 
fixed rate mortgages.
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APC Vintage Function versus Scoring Vintage Dummies
 The APC vintage function measures the net impact to log-odds of 

default for the variation in credit risk by vintage.

 The scoring vintage dummies measure the vintage residual after 
scoring factors.

 By comparing, we see that only half of the vintage variation is 
explainable by scoring factors.
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Vintage Fixed Effects by Score

We performed the scoring analysis separately for subprime, 
prime, and superprime. In each case, the vintage fixed 
effects were a significant contribution to the models and of 
roughly equal contribution. 
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Vintage Fixed Effects by Purpose

When segmented by purpose, the variation in unexplained 
vintage risk as measured by the fixed effects is still roughly 
the same. (Level shifts are not important for this analysis.)
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FRB SLOOS Survey –Underwriting Standards

 The Federal Reserve publishes a Senior Loan Officer Opinion Survey 
(SLOOS).

 Self-reported changes in underwriting standards show a correlation 
of ρ =0.4 ± 0.4  to the vintage fixed effects, with the wrong sign.
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FRB SLOOS Survey –Consumer Loan Demand
 The same senior loan officers in the same survey report on consumer 

demand for loans.

 Consumer demand has a correlation of ρ = -0.7 ± 0.3 to the vintage 
effects.

 When consumer demand is high, the loans are good – consumer risk 
appetite is a real driver of credit risk.
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Drivers of Consumer Demand

 Historically, SLOOS-reported consumer mortgage demand is highly 
correlated to the 24-month change in mortgage interest rates.

 When offered interests fall over a sustained period, consumer 
demand rises.

Prescient Modeling © 2015 12

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

-100

-80

-60

-40

-20

0

20

40

60

80

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Ch
an

ge
 in

 3
0y

r M
or

tg
ag

e 
In

te
re

st
 R

at
e

Le
ss

 D
em

an
d 

   
   

   
   

   
   

   
M

or
e 

D
em

an
d

Origination Date

SLOOS Mortgage Demand 30yr Mortgage Intere Rate, 24m log-ratio



Vintage Fixed Effect Correlations

 The vintage fixed effects measured from our score are highly 
correlated to the 24-month change in offered interest rate at the 
time the mortgage was booked.
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Conclusions

 Typical scoring attributes explain only half of the vintage 
quality variation observed through the US Mortgage 
Crisis.

 Vintage fixed effects measured after adjusting for 
lifecycle, environment impacts, and scoring attributes 
correlate well to consumer demand and 2-yr changes in 
mortgage interest rates at the time of origination.

 Interpretation: Fiscally conservative consumers are 
dynamic in their borrowing habits. They are in the market 
only when the environment is favorable. This variation in 
consumer risk appetite, or macroeconomic adverse 
selection, was a significant contributor to the crisis.
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