
Internet Appendix

A.1. Derivation of Model Propositions

This section presents the derivation of the three propositions discussed in Section II. First, we

consider a W2 borrower’s utility-maximizing choice of income exaggeration for a low-doc loan, given

a loan cost r. A W2 borrower solves the following utility maximization:

max
x

UNW (x) = u
(
LN ;µ (x)

)
− rLN (x) + ρ

[
pu
(
LF ;µ

)
+ (1− p)u

(
LN (x) ;µ

)
− rLN (x)

]
This objective function is globally concave. The first order condition is:

dUNW (x)

dx
= (1 + ρ (1− p))

(
µ
√
βy

2
√
x
− rβy

)
= 0.

Rearranging gives,

xW =
µ2

4r2βy
.

We insert this choice of income exaggeration into the objective function and analyze the borrower’s

choice between a low-doc loan and a full-doc loan.

BN
W (µ) ≡ UNW (xW )− UFW = (1 + ρ (1− p))

(
1

4r
µ2 −√αyµ

)
.

This is a convex quadratic function that takes a value of zero when µ = {0, µ∗}, where µ∗ ≡ 4r
√
αy.

The benefit of a low-doc loan BN
W (µ) is positive if and only if µ > µ∗ and otherwise non-positive.

A W2 borrower without a concern about future credit access is characterized by ρ = 0. The

choice of income exaggeration is unchanged. The benefit of a low-doc loan becomes: BN
W (µ) =

1/4rµ2 − √αyµ, which is smaller in absolute value than for a W2 borrower with future credit

concerns. The threshold value µ∗ is unchanged.

A self-employed borrower’s utility-maximizing choice of income exaggeration for a low-doc loan,
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given a loan cost r, is defined by:

max
x

UNS (x) = u
(
LN (x) ;µ

)
− rLN (x)

+ ρ
[
p
(
u
(
LND ;µ

)
− rLND − γxLND

)
+ (1− p)

(
u
(
LN (x) ;µ

)
− rLN (x)

)]
.

The first order condition is:

dUNS (x)

dx
= (1 + ρ (1− p))

(
µ
√
βy

2
√
x
− rβy

)
− ρpγβy = 0.

Rearranging gives,

xS =

(
1 +

ρpγ

r (1 + ρ (1− p))

)−2

× µ2

4r2βy
≡ AxW ,

where A ≡ [1 + ρpγ /r (1 + ρ (1− p)) ]−2 ∈ (0, 1). We plug this choice of income exaggeration in the

objective function and analyze the borrower’s choice between a low-doc loan and a full-doc loan.

BN
S (µ) ≡ UNS (xS)− UFS

= µ2 (1 + ρ (1− p))
4 [r (1 + ρ (1− p)) + ρpγ]

+ µ
[
ρp
√
βy − (1 + ρ)

√
αy
]

+ (1 + ρ)cH − ρprβy

≡ θ1µ
2 + θ2µ+ θ3,

where θ1 ≡
√
A

4r > 0, θ2 ≡ ρp
√
βy− (1 +ρ)

√
αy < 0, and θ3 ≡ (1 +ρ)cH −ρprβy. BN

S (µ) is a convex

quadratic function that takes a value of θ3 when µ = 0. The sign of θ3 depends on cH . Further

rearranging gives

BN
S (µ) = θ1

(
µ+

θ2

2θ1

)2

+ θ3 −
θ2

2

4θ1
.

The global minimum of BN
S (µ) is θ3−

θ2
2

4θ1
. Thus, there are three cases for the solution to BN

S (µ) = 0.

1. If θ3 >
θ2
2

4θ1
, then ∀µ : BN

S (µ) > 0.

2. If θ3 ∈
[
0,

θ2
2

4θ1

]
, then BN

S (µ) = 0 has two roots: µ∗S = − θ2
2θ1

+

√
θ2
2

4θ2
1

+ θ3
θ1

and µ∗∗S = − θ2
2θ1
−√

θ2
2

4θ2
1

+ θ3
θ1

. Thus, BN
S (µ) ≤ 0 for µ ∈ [µ∗∗S , µ

∗
S ], and BN

S (µ) > 0 for µ ∈ (0, µ∗∗S ) and µ > µ∗S .

3. If θ3 < 0, then BN
S (µ) = 0 has one root. Thus, BN

S (µ) ≤ 0 forµ ∈ (0, µ∗S ], and BN
S (µ) > 0 for

µ > µ∗S .
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A.2. Estimation Results for the Semi-log Model of Borrower

Income (Section V.)

Table A1 reports the coefficient estimates for the income regressions where the dependent vari-

able is the log of borrower income. Column [1] includes all full-doc W2 observations, while Column

[2] includes all full-doc self-employed observations.1 The signs and significance of the coefficients

generally match across the two subsamples. The coefficients indicate that women and minorities

have lower incomes while borrowers with higher credit reputation have higher incomes. An indi-

vidual’s income is positively related to the neighborhood (ZIP code) income level, and negatively

related to the changes in MSA house prices in the two-year period prior to loan origination.

We use the coefficients in Table A1 to compute estimates of income for the full-doc (in-sample)

and low-doc (out-of-sample) loan borrowers. To calculate an estimate of income exaggeration

(INC EXAG), we subtract the estimated income from the reported income. Since estimated and

reported income are both in logs, INC EXAG represents the percentage difference between the

borrower’s reported income and estimated income.2

1Full-doc borrower income is verified by the lender.
2INC EXAG is winsorized at the at the 1% level, but the main results are unchanged without winsorization.
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A.3. Example Wholesale Rate Sheets
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Table A2: Comparison of New Century Data to loans originated in 2004 and 2005 as reported in
Demyanyk and Van Hemert (2011).

Variable Demyanyk and Van Hemert Sample New Century Data

Loan Amount $190,000 $193,000
FRM 21% 23%

Refinance 61% 66%
FICO 620 613
CLTV 84% 83%

Investor 8% 8%
Full-Doc 73% 60%

Rate 7.40% 7.70%
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Table A8: Job-Specific Overstatement by Employment Type within
the California and Florida

Panel A [1] [2]
Borrower Business Types that have at least W2 Self-employed
10 full- and 10 low-doc observations
within California

Job-Specific Overstatement 14.22% -8.59%

% of Borrower Business Types with 77.00% 22.22%
Job-Specific Overstatement > 0

% of Borrower Business Types with 44.00% 0.00%
Job-Specific Overstatement
Significantly > 0

N 100 18

Panel B [1] [2]
Borrower Business Types that have at least W2 Self-employed
10 full- and 10 low-doc observations
within Florida

Job-Specific Overstatement 23.39% 0.45%

% of Borrower Business Types with 97.62% 75.00%
Job-Specific Overstatement > 0

% of Borrower Business Types with 61.90% 0.00%
Job-Specific Overstatement
Significantly > 0

N 42 4

Note: This table presents summary statistics by employment type for Job-Specific Over-
statement. Column [1] in Panel A includes borrower business types that had at least
10 full-doc/W2 and 10 low-doc/W2 observations in California. Column [2] in Panel
A includes borrower business types that had at least 10 full-doc/self-employed and 10
low-doc/self-employed observations in California. Column [3] reports mean differences
between columns [1] and [2]. We perform a one tail mean difference test with the null
hypothesis that the low-doc average income is less than or equal to the full-doc income
for each of the borrower business types. % of Borrower Business Types with Job-Specific
Overstatement Significantly > 0 reports the percentage of borrower business types for
which we were able to reject the null hypothesis. There are 8,639 (6,300) observations
in the 100 (18) different W2 (self-employed) borrower business types within California
in Panel A. Panel B includes borrower business types that have at least 10 low-doc/W2
(self-employed) and 10 full-doc/W2 (self-employed) observations in Florida. There are
3,099 (1,516) observations in the 42 (4) different W2 (self-employed) borrower business
types within Florida in Panel B.
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Table A9: MSA House Price Changes and Low-Doc Share of Originations

[1] [2] [3]
∆ HPI (2006-2007) ∆ HPI (2006-2008) ∆ HPI (2006-2009)

Dependent Variable: ∆ House Price Coeff. Std. Err. Coeff. Std. Err. Coeff. Std. Err.

% Low-Doc (2004 - 2005) 0.3236 (0.2753) 0.4837 (0.3318) 0.0771 (0.3844)
% of Low-Doc that are W2 0.1323 (0.1341) 0.3486** (0.1557) 0.1552 (0.1884)
% Low-Doc × % of Low-Doc that are W2 -0.3161 (0.4313) -0.7075 (0.5273) -0.2495 (0.6036)
∆ HPI (2000-2005) -0.1250*** (0.0408) -0.3339*** (0.0489) -0.3760*** (0.0438)
Inverse of Supply Elasticity 0.7675*** (0.2462) 0.8457*** (0.2675) 0.4502 (0.3279)
% Low-Doc × Inverse of Supply Elasticity -1.3565*** (0.4557) -1.4681*** (0.5123) -0.5994 (0.6153)
% of Low-Doc that are W2 × Inverse of Supply Elasticity -0.8130* (0.4390) -1.2087** (0.4830) -0.7849 (0.5408)
% Low-Doc × % of Low-Doc that are W2 × Inverse of Supply Elasticity 1.3385 (0.8223) 1.9908** (0.9564) 1.1941 (1.1059)
∆ HPI (2000-2005) × Inverse of Supply Elasticity 0.0660 (0.0590) 0.1277* (0.0685) 0.0956 (0.0620)

∆ Unemployment (2006 - 2007) -0.1791 (0.1142)
∆ Per Capita Income (2006 - 2007) 1.0537* (0.5693)
∆ Population (2006 - 2007) 3.1809*** (0.7471)
∆ Unemployment (2006 - 2007) × Inverse of Supply Elasticity 0.0125 (0.1716)
∆ Per Capita Income (2006 - 2007) × Inverse of Supply Elasticity -0.7398 (1.0167)
∆ Population (2006 - 2007) × Inverse of Supply Elasticity -2.6778*** (0.9904)

∆ Unemployment (2006 - 2008) 0.1337** (0.0545)
∆ Per Capita Income (2006 - 2008) 0.8239*** (0.2725)
∆ Population (2006 - 2008) 2.2314*** (0.4425)
∆ Unemployment (2006 - 2008) × Inverse of Supply Elasticity -0.2281*** (0.0774)
∆ Per Capita Income (2006 - 2008) × Inverse of Supply Elasticity 0.8966 (0.6883)
∆ Population (2006 - 2008) × Inverse of Supply Elasticity -2.2173*** (0.5536)

∆ Unemployment (2006 - 2009) 0.0213 (0.0253)
∆ Per Capita Income (2006 - 2009) 0.8809*** (0.2874)
∆ Population (2006 - 2009) 1.5920*** (0.3803)
∆ Unemployment (2006 - 2009) × Inverse of Supply Elasticity -0.0298 (0.0433)
∆ Per Capita Income (2006 - 2009) × Inverse of Supply Elasticity 0.6451 (0.6141)
∆ Population (2006 - 2009) × Inverse of Supply Elasticity -1.1789** (0.4951)

Constant -0.1305 (0.0838) -0.2441** (0.0958) -0.0593 (0.1289)

Observations 266 266 266
Adjusted R-squared 0.48 0.75 0.79

Note: This table reports the coefficient estimates from an OLS regression of house price changes on the share of low-doc loans and the proportion
of low-doc loans to that are to W2 borrowers as defined by Equations ((15)) through ((16)). White’s heteroskedasticity robust standard errors
are reported in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.
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Table A10: Results from Figure 4 in Tabular Form

Default

Dependent Variable: Default M.E. Std. Err.

Marginal Effects of Low-Doc

Self-Employed
FICO = 520 (Lowdoc) -0.0009 (0.0059)
FICO = 570 (Lowdoc) 0.0036 (0.0031)
FICO = 620 (Lowdoc) 0.0061*** (0.0020)
FICO = 670 (Lowdoc) 0.0070*** (0.0016)
FICO = 720 (Lowdoc) 0.0069*** (0.0016)
FICO = 750 (Lowdoc) 0.0062*** (0.0015)

W2
FICO = 520 (Lowdoc) 0.0140**** (0.0025)
FICO = 570 (Lowdoc) 0.0135*** (0.0016)
FICO = 620 (Lowdoc) 0.0123*** (0.0012)
FICO = 670 (Lowdoc) 0.0107*** (0.0011)
FICO = 720 (Lowdoc) 0.0090*** (0.0011)
FICO = 750 (Lowdoc) 0.0073*** (0.0011)

Loan Characteristics Yes
Property Characteristics Yes
Borrower Characteristics Yes
Interest rate environment Yes
Area Characteristics Yes
Origination Year Fixed Effects Yes

N 449,917

Note: This table presents marginal marginal effects of low-doc at different levels of
FICO score by employment type. The marginal effects are derived from the probit
model of mortgage default described in equation (12) for the funded loans from
the New Century database. Heteroskedasticity-robust standard errors adjusted for
clustering at the MSA level are reported in parentheses. ***, **, and * denote
significance at the 1%, 5%, and 10% level, respectively.
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