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The views expressed during this presentation or in the
paper do not necessarily represent those of the Federal
Reserve Bank of Philadelphia or the Board of Governors
of the Federal Reserve System. All remaining errors are
the authors’ responsibility.



3

Motivation

Source: Cordell et al. (2015), based on McDash Analytics data
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Source: Cordell et al. (2015), based on McDash Analytics data
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Motivation

Source: Cordell et al. (2015), based on McDash Analytics data
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Motivation

Source: Cordell et al. (2015), based on McDash Analytics data



Motivation (cont’d)
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 Recent changes in the servicing industry had 
profound impacts on foreclosure timelines.
 What does this imply to loss severities?

 Release of the GSE loan-level data provides an 
opportunity for us to deep dive into the question.
 Loan-level data with detailed loss information

 Data encompass the full boom, bust and recovery periods 
surrounding the financial crisis 



Existing Literature
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

 Tons of published papers on PD, very few on LGD
 Lekkas, Guigley and Van Order (1993); Crowford and 

Rosenblatt (1995); Berkovec, Canner, Gabriel and Hannan
(1998); Pennington-Cross (2003); Calem and LaCour-
Little (2004); Capozza and Thomson (2005); and, Qi and 
Yang (2009); Goodman and Zhu (2015)

 Lack of data is a major reason—until now! 



Roadmap
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 Default process and loss formation

 Data

 Rise in loss severities

 Regime shift

 Loss severity regression results

 Diff-in-diff results

 The new world of loss severities

 Conclusions and discussion



Default Process
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Data
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 Freddie Mac Single-Family Loan-Level Dataset
 Full doc FRM loans originated since 1999

 339,217 loans liquidated during 2000-2015, about 2% of 
the acquisition sample

 Loss information: liquidation date, the type of liquidation, 
default unpaid principle balance (UPB), liquidation 
expenses, net sale proceeds, mortgage insurance (MI) 
recoveries and non-MI recoveries.

 Loan information: loan characteristics and performance 
history  



Data (cont’d)
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 Supplemental data
 Freddie Mac funding costs in SNL

 CoreLogic zip code-level HPI 

 McDash loan performance (for zip code-level SDQ rate 
calculation)

 BLS county-level unemployment rates

 Servicer merger & acquisition information from various 
sources



Data (cont’d)
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 Loss severity break down

severity		 ൌ ௅௢௦௦௘௦	ି	௥௘௖௢௩௘௥௜௘௦
௎௉஻

= ௎௉஻ା௖௔௥௥௬௜௡௚	௖௢௦௧௦ା௘௫௣௘௡௦௘௦ି௦௔௟௘௦ିெூ௥௘௖௢௩ି௡௢௡ெூ௥௘௖௢௩
௎௉஻



Loss Severity Trends
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Loss Severity Trends (cont’d)
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 Loss severity by vintage



Loss Severity Trends (cont’d)
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 Loss severity components



Loss Severity Regression

 A simple linear model on loss severity rates:
௜ݕ ൌ ߙ ൅ ௜ܺ௧ߚ ൅ ܼ௜ߛ ൅ 	௜,௝ߝ

  ௜: loss severity rateݕ
 ௜ܺ௧: a vector of factors that are related to time including the equity position 

of the property, housing market conditions at the time of property disposal 
and liquidation timeline

 ܼ௜: non‐time‐varying factors including the legal environment and various 
borrower and property characteristics

 ௜,௝: clustered error termߝ
 Weighted least square to account for potential heteroskedasticity

(reciprocal of default UPB as weight) 



Severity Regression Results
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Severity Regression Results
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Regime Shift
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 Post-crisis changes in the servicing industry
 AG settlements

 The National Mortgage Settlements, the Ocwen National 
Servicing Settlements, the National SunTrust Settlements

 Cash compensations, plus compliance with over 300 
servicing standards

 CFPB new servicing rules

 Give borrowers more “protection”, make servicers’ life much 
harder

 Extend foreclosure timelines 

 Significant increase in compliance costs



Regime Shift (cont’d)
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 Increased costs in servicing loans in default
 “From 2008 to 2014, the cost of servicing performing loans 

increased 268 percent compared with 404 percent for non-
performing loans.” The number of loans a single employee can 
service has fallen from 1,638 in 2008 to 706 in 2014.

MBA and Urban Institute

 “We do not want to be in the business of foreclosure because it 
is exceedingly painful for our customers, and it is difficult, costly 
and painful to us and our reputation.”

Jamie Dimon, CEO of JPMorgan
in 2015 Annual Report to Shareholders



Regime Shift (cont’d)
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 Difference-in-differences test

 Treatment group and control group

 ଵߚ captures the generic difference between the treatment 
and the control group

 ଶߚ captures the time trend

 ଷߚ captures the impact of policy change

ݕ ൌ ߙ ൅ ଵܶߚ ൅ ଶܲߚ ൅ ଷܶߚ ∙ ܲ ൅ܹߛ ൅ ߝ



Regime Shift (cont’d)
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 Foreclosure timelines diff-in-diff test



Regime Shift (cont’d)
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 Foreclosure timelines diff-in-diff test (cont’d)



Regime Shift (cont’d)
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 Loss severity diff-in-diff test



Regime Shift (cont’d)
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 Loss severity diff-in-diff test (cont’d)



Regime Shift (cont’d)
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 Recap on what the new regime looks like

 Prolonged liquidation timelines

 Increased fixed liquidation expenses



Regime Shift (cont’d)

28

 A direct assessment of the impact of servicing 
policy changes 



The New World
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 A rough estimate of severities in the new regime
 For loans that fell into SDQ after 2014M1 and have either 

been liquidated or are still in SDQ, the average liquidation 
timelines are estimated to be 31 months in non-judicial 
states and 38 months in judicial states.

 Increases in loss severity rates resulting from these 
timeline increases (comparing to pre-crisis):11 percentage 
points in non-judicial states and 14 percentage points in 
judicial states.

 We add an additional seven percentage points of non-
timeline related losses due to the CFPB rules. 

 As a result, expected average loss severity rates are 
around 27% in non-judicial states and 37% in judicial 
states going forward.



Conclusions
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 The rise of loss severities from the early 2000s to 
the crisis period is astonishing.
 A tripling of loss severities on Freddie Mac’s traditional 

business clearly played a role in bringing it down.

 The persistently high loss severities post-crisis 
reflect a regime shift.
 High loss severities could be the “new norm”.



Implications
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 High loss severities could affect (have affected) 
mortgage availability
 ܮܧ ൌ ܦܲ ∙  Given high LGD, what could you do to bring .ܦܩܮ

down EL?

 The rise of “squeaky clean” loans

 Losses can be under-estimated by not considering 
regime shifts.
 Statistical models can fail if they do not incorporate 

specific institutional settings and structural breaks in 
models (Rajan, Seru, and Vig, 2015)

 Are the CRT bonds priced correctly?
 The current expectation is 25 bps of losses



Appendix
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Data
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 Data sample



Timeline Model
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 An accelerated failure time model



Timeline Update
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 With more recent data…
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Out‐of‐sample Tests
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 Out-of-Sample Prediction Error



Fannie Mae Monthly Summary 
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 March 2017


