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Lax Mortgage Underwriting v. Failure to 
Follow Underwriting Guidelines
The housing bubble formed partly because of “looser loan 
underwriting practices,” and partly because of “poor underwriting 
practices.” Testimony of John C. Dugan, Comptroller of the 
Currency before the Financial Crisis Inquiry Commission (2010).
• “[L]ooser loan underwriting practices” (i.e., lax underwriting guidelines) 

were disclosed
• “[P]oor underwriting practices” (i.e., failure to follow guidelines) were 

not
• Sloppy work
• Fraud
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Laxity was too small to have caused a 
crisis…
“Low house price appreciation was quantitatively too small to 
explain the poor performance of 2006 and 2007 vintage loans. . . . 
[The authors] uncover a downward trend in loan quality, 
determined as loan performance adjusted for differences in 
[reported] loan and borrower characteristics and macroeconomic 
circumstances.” Demyanyk and van Hemert (2011)
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Failure to follow guidelines has been more 
difficult to discern
Sloppy work 

Economies of production particularly important during boom 
times
• Employment verification
• Stated income verification
• Drive-by appraisals
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Failure to follow guidelines has been more 
difficult to discern
Fraud

Fraud is important both during boom and bust periods
“During boom periods, high mortgage loan volume impacts 
expedited quality control efforts which often focus on production. 
Therefore, perpetrators may submit loans based on fraudulent 
information anticipating that the bogus information will be 
overlooked. [During busts], loan officers, brokers, and others in 
the industry are paid by commission and may be tempted to 
approve questionable loans when the housing market is down to 
maintain current levels of income.” U.S. Federal Bureau of 
Investigation (2007)
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Types of fraud

• Occupancy Fraud (Mayer, et al. 2009; Piskorski, et al. 2015; 
Elul and Tilson 2015)
• Employment and Income Fraud (Jiang, et al. 2014; Hayre, et al. 
2008; Mian and Sufi 2017; Garmaise 2015)
• Property Valuation (Appraisal) Fraud (Agarwal, et al. 2015; 
Ben-David 2011; Griffin and Maturana, 2016; Carrillo 2013; 
Mian and Sufi 2017; Piskorski, et al. 2015; Demiroglu and James 
2016)
• Appraisal fraud accounted for up to 40% of fraud reported to the 

MIDEX from 2000-2004
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Manipulation v. Fraud

Manipulations result in a distributional shift from natural 
patterns

Whether arising from sloppiness or fraud, numbers have been 
manipulated

Fraud is hypothesized to result in a shift toward riskier loans
Random sloppiness is hypothesized to result in a more random shift
While association with risk is consistent with fraud, it is not evidence of 

such fraud in and of itself

Background One-digit Anomalies       Two-digit Anomalies       Three-digit Anomalies       Conclusions



Figure 0.4: Benford and Empirical Frequencies of the Leftmost Single Digit of Appraisals
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Differences small... ...but statistically significant. 
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Notes: These figures present annual variations of the distance between observed and Benford distributions of the leading digit in mortgage property appraisals from 
2000 to 2007. The distance is measured with the mean absolute deviation (MAD), Pearson correlation coefficient (𝑟𝑟), Leemis et al.’s (2000) measure (𝑚𝑚), the modified 
Cho and Gaines’ (2007) measure (𝑑𝑑∗), and Judge and Schechter’s (2009) measure (𝑎𝑎∗). Test The statistics for goodness-of-fit tests are calculated with the modified 
Kuiper’s statistic (𝑉𝑉𝑁𝑁∗) and Morrow’s two asymptotic test statistics (𝑚𝑚𝑁𝑁

∗ and 𝑑𝑑𝑁𝑁∗ ).
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Figure 0.5: Benford and Empirical Frequencies of the Leftmost Two Digits of Appraisals
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Figure 1: Benford and Empirical Frequencies of the Leftmost Three Digits of Appraisals
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Three Cohorts

• Below Rounded, Above Rounded, and Rounded 
• Individuals without information are likely to report a round number 
• When self-interest is at stake, however, it is even more appealing for 

individuals to report above round numbers (See, e.g., Garmaise 2015 at 
p. 450 and related literature)

• Non-rounded, Rounded $5k, Rounded $50k
• Cluster 1 (~Non-rounded), Cluster 2 (~$5k), Cluster 3 (~$50k)
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Figure 2. The Dynamics of Appraisal Rounding over Time
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(three months past due within the first 24 months)



Appraisal manipulation and interest-only, 
negative amortization, and balloon loans
• Panel A: Rounded loans increased the risk of SDQ in 2001, 2005, 2006, and 

2007, regardless of exotic features. 
• Exotic loans moved over time from up to 5% less risky than Non-exotic loans in 2004 

to almost 4% more risky than Non-exotic loans in 2007.
• Panel B: Rounded loans increased the risk of SDQ in 2000, 2001, 2005, 

2006, and 2007, regardless of exotic features. 
• Exotic loans move over time from up to 5% less risky than Non-exotic loans in 2004 

to almost 4% more risky than Non-exotic loans in 2007. 
• Panel C: For all years, Cluster 2 was riskier than Cluster 1. No statistically 

significant difference between the effects of Cluster 2 and Cluster 3 in 2000 
(for Non-exotic loans), 2006, and 2007.
• Exotic loans moved over time from up to 6% less risky than Non-exotic loans in 2004 

to around 3% more risky than Non-exotic loans in 2007.
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(three months past due within the first 12 months)



Appraisal manipulation and interest-only, 
negative amortization, and balloon loans
• Panel A: Rounded appraisals are the riskiest for EPD in all years. 

• Exotic loans move over time from up to 2% less risky than Non-exotic loans in 2004 
to around 1% more risky than Non-exotic loans in 2007. 

• Panel B: Rounding is always associated with increased risk of EPD. $50k 
Rounding on Non-exotic loans was associated with increased risk of EPD 
over $5k rounding in all years except 2007. 
• Exotic loans move over time from up to 2% less risky than Non-exotic loans in 2004 

to around 1% more risky than Non-exotic loans in 2007. 

• Panel C: Clusters 2 and 3 are always associated with higher risk of EPD.
• Exotic loans moved over time from up to 2% less risky than Non-exotic loans in 2004 

to around 1% more risky than Non-exotic loans in 2007.
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Conclusions 
• Important to drill down to multiple digits
• Multiple cohorts in multiple digits may further obscure 
relationships

• Appraisal misrepresentation often associated with riskier loans
• Rounded loans riskier than below or above
• Not all rounding created equal: for SDQ, loans rounded to $5k/Cluster 

2 riskier than $50k/Cluster 3
• Misrepresentations interact
• Accounting for appraisal manipulation, other aspects such as “exotic” 

loan features are only important in later years, primarily 2007
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