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Introdution

- Question: What drove mortgage defaults during the risis?
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Introdution

- Question: What drove mortgage defaults during the risis?

- Existing literature: Many studies, however no de�nitive answer

- Most studies based on loan databases whih lak individual unemployment,

inome & wealth data

- Regional unemployment proxies su�er from severe attenuation bias (Gyourko

& Tray 2013).
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Introdution

- Question: What drove mortgage defaults during the risis?

- Existing literature: Many studies, however no de�nitive answer

- Most studies based on loan databases whih lak individual unemployment,

inome & wealth data

- Regional unemployment proxies su�er from severe attenuation bias (Gyourko

& Tray 2013).

- Our Approah: 2009-2011 PSID Mortgage Distress Supplement to answer

the question

- Self-reported home value, prinipal, months delinquent

- Job loss information for both head and spouse

- Wealth (liquid & illiquid assets, unseured debts), many other shoks

(medial, divore, et.)
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3 Contributions

(1) Quantify importane of individual unemployment & non-equity shoks for

default

- Job loss by head has equivalent impat on default rates as 45% redution in

equity
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3 Contributions

(1) Quantify importane of individual unemployment & non-equity shoks for

default

- Job loss by head has equivalent impat on default rates as 45% redution in

equity

(2) Demonstrate highly non-linear interation between job loss and equity

- No interation below LTV of 88. No interation above LTV of 125.

- Strong interation if 88 < LTV < 125

- 20% prie drop for LTV between 88 and 125 inreases default rate by 3.2% for

employed HH & 11.46% for unemployed HH
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3 Contributions

(1) Quantify importane of individual unemployment & non-equity shoks for

default

- Job loss by head has equivalent impat on default rates as 45% redution in

equity

(2) Demonstrate highly non-linear interation between job loss and equity

- No interation below LTV of 88. No interation above LTV of 125.

- Strong interation if 88 < LTV < 125

- 20% prie drop for LTV between 88 and 125 inreases default rate by 3.2% for

employed HH & 11.46% for unemployed HH

(3) Provide diret measures �strategi default� using wealth data

-

2

3

of underwater defaulters have liquid wealth < 1 mortgage payment
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Impliations

- Impliations for models of mortgage default:

i. Evidene against option theoreti models & models whih assume

independene between equity/non-equity shoks.

ii. Evidene supports portfolio onstraint models Gerardi, Shapiro, & Willen

(2008), Corbae & Quintin (2010), and Chatterjee & Eyigungor (2009)
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Impliations

- Impliations for models of mortgage default:

i. Evidene against option theoreti models & models whih assume

independene between equity/non-equity shoks.

ii. Evidene supports portfolio onstraint models Gerardi, Shapiro, & Willen

(2008), Corbae & Quintin (2010), and Chatterjee & Eyigungor (2009)

- Impliations for poliy makers:

i. Need GE labor searh and mathing model with seured defaultable debt (in

progress) � PE Herkenho� & Ohanian (2012)

ii. Modi�ations: Prinipal redutions, temporary payment redutions

iii. Labor Market Poliy: Payroll tax holidays, unemployment insurane (Hsu,

Matsa, Meltzer 2013)
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Related Literature

- Early empirial work: Campbell & Dietrih (1983), Foster & Van Order (1985),

Vandell (1995), Deng, Quigley, & Van Order (1996), Capozza Kazarian Thomson

(1997), Deng, Quigley, & Van Order (2000), UK � Boheim & Taylor (2000) among

others.

- Importane of interation: Foote, Gerardi, and Willen (2008), Elul, Souleles,

Chomsisengphet, Glennon, & Hunt (2010), Bhutta, Dokko, & Shan (2011), UK �

Gathergood (2009) and Italy � Moetti & Viviano (2013) among others, Chile�

Alvazini, Martinez, Perez (2014).

- Importane of individual level unemployment: Gyourko & Tray (2013)

- Aggregate impliations: Mayer, Pene, & Sherlund (2009), Goodman, Ashworth,

Landy, & Yin (2010), Mian & Su� - (2008) among others.

- Strategi Default: Many of the above and Guiso, Sapienza, Zingales (2010) among

others.

- Modi�ations: Agarwal, Amromin, Ben-David, Chomsisengphet, & Evano� (2011)

among others.
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Existing Models of Mortgage Default

Compare default preditions from 3 types of theoreti models:

(1) Option theoreti models of Kau & Keenan (1995)

(2) Pure liquidity driven models of Bajari et al. (2008) & Bhutta et al. (2011)

(3) Portfolio onstraint models of Gerardi, Shapiro, & Willen (2008), Corbae &

Quintin (2010), and Chatterjee & Eyigungor (2009)
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Option Theoreti Models

- Kau & Keenan (1995)

- Assumptions: Complete markets, no borrowing onstraints.

- Preditions: Default deision independent of liquidity shoks.

Figure : Option theoreti model without transation ost heterogeneity.
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Option Theoreti Models

- Kau & Keenan (1995)

- Assumptions: Complete markets, no borrowing onstraints.

- Preditions: Default deision independent of liquidity shoks.

Figure : Option theoreti model with transation ost heterogeneity.
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Models of Pure Liquidity Driven Defaults

- Bajari et al. (2008) & Bhutta et al. (2011)

- Assumptions: Liquidity shok implies default, independent of depth of

negative equity

- Preditions: Those with liquidity shoks are not sensitive to equity

Figure : Pure liquidity shok model.
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Models of Pure Liquidity Driven Defaults

- Bajari et al. (2008) & Bhutta et al. (2011)

- Assumptions: Liquidity shok implies default, independent of depth of

negative equity

- Preditions: Those with liquidity shoks are not sensitive to equity

Figure : Pure liquidity shok model.
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Portfolio Constraints Model

- Gerardi et al (2008), Corbae & Quintin (2010) among others

- Assumptions: Borrowing onstraint, wedge b/w saving & borrowing rate

- Preditions: Strong interation between liquidity shok and equity

Figure : Portfolio Constraints Model.
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Data Supports Portfolio Constraint Model

Figure : Default rates by equity and liquidity (PSID 2009-2011)

Kris Gerardi, Kyle Herkenho�, Lee Ohanian, Paul Willen Unemployment, Negative Equity, and Strategi Default



Steps to measure interation between inome loss and equity

- Desribe PSID mortgage distress supplement from 2009-2011

- Baseline model with linear interation between job loss and equity

- Use non-linear squares to estimate the region of equity levels in whih job

loss and equity interat the most.
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PSID Data

- Subsample: 2009-2011 Working age heads, labor fore partiipants,

mortgagors, & LTV<250%

- 5281 total observations

- 190 households 60+ days late

Table : PSID vs. Amerian Housing Survey

PSID 2009-2011 2011 AHS

Medians

Prinipal Remaining 120,000 120,000

Monthly Mortgage Payment 1,100 1,015

Mortgage Interest Rate 5 5.3

Mortgage Term Remaining 24 22

Loan to Value Ratio 0.71 0.71

Fration with

Seond Mortgage 0.18 0.13

ARM 0.09 0.07
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Representativeness

- Mortgage Bankers Assoiation 60+ day delinqueny rate in 2009= 5.8%

- PSID 60+ day delinqueny rate in 2009= 4%.

Figure : Equity Distribution
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De�nitions

- LTV � ombined loan to value ratio.

- Unemployment Shok � positive duration unemployment spell over the 12

months prior to the survey date.

- Low Liquid Assets � insu�ient liquid assets to over 1 month's mortgage

payment.
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Baseline Linear Probability Model. Dependent variable is 60+ Days Late Indiator.

(1) (2)

LTV 0.096*** 0.094***

(8.43) (6.75)

Unemployed (d) 0.068*** 0.053***

(4.75) (3.73)

LTV × Unemployed (d)

Spouse Unemployed (d) 0.036** 0.040**

(2.19) (2.48)

Low Liquid Assets (d)

High Hospital Bills (d)

High Medial Bills (d)

Divore (d)

High Unseured Debt (d)

State UR

LTV × State UR

Controls N Y

Observations 5,281 5,281

R-squared 0.043 0.082

Controls inlude demographi, mortgage, and state ontrols
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Baseline Linear Probability Model. Dependent variable is 60+ Days Late Indiator.

(1) (2) (3)

LTV 0.096*** 0.094*** 0.087***

(8.43) (6.75) (6.32)

Unemployed (d) 0.068*** 0.053*** 0.049***

(4.75) (3.73) (3.55)

LTV × Unemployed (d)

Spouse Unemployed (d) 0.036** 0.040** 0.034**

(2.19) (2.48) (2.14)

Low Liquid Assets (d) 0.054***

(6.52)

High Hospital Bills (d) 0.045

(1.41)

High Medial Bills (d) 0.005

(0.91)

Divore (d) 0.033

(1.20)

High Unseured Debt (d) 0.002

(0.18)

State UR

LTV × State UR

Controls N Y Y

Observations 5,281 5,281 5,281

R-squared 0.043 0.082 0.097

Controls inlude demographi, mortgage, and state ontrols
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Baseline Linear Probability Model. Dependent variable is 60+ Days Late Indiator.

(1) (2) (3) (4)

LTV 0.096*** 0.094*** 0.087*** 0.077***

(8.43) (6.75) (6.32) (5.48)

Unemployed (d) 0.068*** 0.053*** 0.049*** -0.022

(4.75) (3.73) (3.55) (-0.72)

LTV × Unemployed (d) 0.100**

(2.10)

Spouse Unemployed (d) 0.036** 0.040** 0.034** 0.035**

(2.19) (2.48) (2.14) (2.19)

Low Liquid Assets (d) 0.054*** 0.053***

(6.52) (6.46)

High Hospital Bills (d) 0.045 0.043

(1.41) (1.35)

High Medial Bills (d) 0.005 0.005

(0.91) (0.85)

Divore (d) 0.033 0.033

(1.20) (1.20)

High Unseured Debt (d) 0.002 0.003

(0.18) (0.22)

State UR

LTV × State UR

Controls N Y Y Y

Observations 5,281 5,281 5,281 5,281

R-squared 0.043 0.082 0.097 0.100

Controls inlude demographi, mortgage, and state ontrols
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Baseline Linear Probability Model. Dependent variable is 60+ Days Late Indiator.

(1) (2) (3) (4) (5)

LTV 0.096*** 0.094*** 0.087*** 0.077*** 0.099***

(8.43) (6.75) (6.32) (5.48) (7.01)

Unemployed (d) 0.068*** 0.053*** 0.049*** -0.022

(4.75) (3.73) (3.55) (-0.72)

LTV × Unemployed (d) 0.100**

(2.10)

Spouse Unemployed (d) 0.036** 0.040** 0.034** 0.035**

(2.19) (2.48) (2.14) (2.19)

Low Liquid Assets (d) 0.054*** 0.053***

(6.52) (6.46)

High Hospital Bills (d) 0.045 0.043

(1.41) (1.35)

High Medial Bills (d) 0.005 0.005

(0.91) (0.85)

Divore (d) 0.033 0.033

(1.20) (1.20)

High Unseured Debt (d) 0.002 0.003

(0.18) (0.22)

State UR -0.001

(0.48)

LTV × State UR

Controls N Y Y Y Y

Observations 5,281 5,281 5,281 5,281 5,281

R-squared 0.043 0.082 0.097 0.100 0.073

Controls inlude demographi, mortgage, and state ontrols
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Baseline Linear Probability Model. Dependent variable is 60+ Days Late Indiator.

(1) (2) (3) (4) (5) (6)

LTV 0.096*** 0.094*** 0.087*** 0.077*** 0.099*** 0.034

(8.43) (6.75) (6.32) (5.48) (7.01) (0.65)

Unemployed (d) 0.068*** 0.053*** 0.049*** -0.022

(4.75) (3.73) (3.55) (-0.72)

LTV × Unemployed (d) 0.100**

(2.10)

Spouse Unemployed (d) 0.036** 0.040** 0.034** 0.035**

(2.19) (2.48) (2.14) (2.19)

Low Liquid Assets (d) 0.054*** 0.053***

(6.52) (6.46)

High Hospital Bills (d) 0.045 0.043

(1.41) (1.35)

High Medial Bills (d) 0.005 0.005

(0.91) (0.85)

Divore (d) 0.033 0.033

(1.20) (1.20)

High Unseured Debt (d) 0.002 0.003

(0.18) (0.22)

State UR -0.001 -0.006

(0.48) (1.52)

LTV × State UR 0.007

(1.20)

Controls N Y Y Y Y Y

Observations 5,281 5,281 5,281 5,281 5,281 5,281

R-squared 0.043 0.082 0.097 0.100 0.073 0.073

Controls inlude demographi, mortgage, and state ontrols
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Baseline results:

- Job loss is equivalent to 45% redution in equity.

- Strong interation between unemployment and equity

◮
Unemployment more than doubles default rate for any given LTV

- Regional unemployment rate su�ers from severe attenuation bias

- This baseline spei�ation fores onstant interation between job loss and

equity, potentially biases interation oe�ient toward zero.
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Baseline results:

- Job loss is equivalent to 45% redution in equity.

- Strong interation between unemployment and equity

◮
Unemployment more than doubles default rate for any given LTV

- Regional unemployment rate su�ers from severe attenuation bias

- This baseline spei�ation fores onstant interation between job loss and

equity, potentially biases interation oe�ient toward zero.

Next:

- Allow for loan to value ratio to follow linear spline

- Along eah segment of the spline, unemployment an interat di�erently with

equity

- Use non-linear squares to optimally determine kinks of spline
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Figure : Non-linear relationship between LTV and default (Soure: 2007-2011 PSID)
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Estimating the spline kinks without ontrols

- Use non-linear squares to estimate optimal spline kinks 
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Table : Estimation of Spline Kinks, Non-Linear Least Squares. Dependent variable is

60+ Days Late Indiator.

NLS

LTV, Up to 1st Kink b

1

0.025

(1.94)

LTV Cuto� 1st Kink 

1

0.884***

(24.52)

LTV, Middle Segment b

2

0.237***

(5.23)

LTV*Unemployed, Middle Segment b

4

0.394*

(2.56)

LTV Cuto� 2 

2

1.250***

(11.65)

LTV, Past Last Kink b

3

0.176***

(5.01)

LTV * Unemployed, Past Last Kink b

5

-0.190

(-1.76)

Unemployed b

6

0.053***

(5.24)

N 5281

R-squared 0.0562
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Figure : Non-linear relationship between LTV and default (Soure: 2007-2011 PSID)
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Spline Results with Controls

- Fix LTV kinks at urrent values of 88 and 125

- Augment regression of default rate on the LTV spline with ontrols

- Estimate using regular OLS
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Spline Results with Controls

Table : Spline Linear Probability Model. Slopes of spline segment reported. Dependent

variable is 60+ Days Late Indiator.

(1)

LTV<88 Spline 0.014

(1.10)

88< LTV <125 Spline 0.166***

(2.80)

LTV >125 Spline 0.188**

(2.54)

Unemployed (d) 0.034**

(2.49)

88< LTV <125 Spline * Unemployed (d) 0.413*

(1.82)

LTV >125 Spline * Unemployed (d) -0.221

(0.95)

How does one interpret the oe�ients?:

- LTV of 1, and 20% prie drop.

- Employed default propensity inreases by 3.2% (.2*.16=.032)

- Unemployed default propensity inreases by 11.46% (.2*[.16+.413℄= .1146)

- The impat for the unemployed is roughly 3.5 times larger
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Figure : Non-linear relationship between LTV and default (Soure: 2007-2011 PSID)
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Figure : Risk ratios, LPM model, ovariates inluded (PSID 2007-2011)
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Shoks and the e�et of equity

- Pure double trigger says equity doesn't matter if borrower has su�ered shok.

- Evidene is mixed.

- Run regressions for only borrowers su�ering shoks

- For unemployed, some evidene that borrowers don't respond to equity.

- For ash �ow shoks, e�et of equity as strong at 150 as at 100.

(1) (2) (3) (4)

LPM Logit

Dependent variable Unemployment Cash Flow Unemployment Cash Flow

LTV < 88 Spline 0.044 0.070 1.543 1.770**

(0.60) (1.59) (1.13) (2.03)

88 < LTV < 125 Spline 0.430* 0.208 3.070 1.663

(1.77) (1.36) (1.42) (1.26)

LTV > 125 Spline -0.055 0.260* -0.696 1.676**

(-0.23) (1.75) (-0.25) (2.01)

Spouse Unemployment 0.084 0.045* 1.077* 0.570**

(1.55) (1.74) (1.83) (1.96)

Observations 435 919 416 903

R-squared 0.219 0.109

Robust t-statistis in parentheses. ∗ ∗ ∗, p-val< .01.
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Strategi Default

Table : What Fration of Households in Default with Negative Equity Can Make 1 or 2

Months' Worth of Mortgage Payments

Defaulters with LTV>1, 2009-2011

Unwtd. Wtd.

Liquid Assets< 1 Month's Mortgage Payment 67.5% 65.9%

Liquid Assets< 2 Months' Mortgage Payment 83.8% 85.1%

Liquid+Illiquid Assets- Unseured Debt < 1 Month's Mortgage Payment 38.8% 40.8%

Liquid+Illiquid Assets- Unseured Debt < 2 Months' Mortgage Payment 45.0% 49.4%

N=78

Non-Defaulters, 2009-2011

Unwtd. Wtd.

Liquid Assets< 1 Month's Mortgage Payment 22.5% 19.5%

Liquid Assets< 2 Months' Mortgage Payment 31.6% 28.0%

Liquid+Illiquid Assets- Unseured Debt < 1 Month's Mortgage Payment 21.2% 18.7%

Liquid+Illiquid Assets- Unseured Debt < 2 Months' Mortgage Payment 22.5% 19.8%

N=4919
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Conlusion

Question: What drove mortgage defaults during the risis?

3 Contributions:

(1) Quantify importane of individual unemployment & non-equity shoks for

default

- Job loss by head has equivalent impat on default rates as 45% redution in

equity

(2) Demonstrate interation between job loss and equity

- 20% prie drop for LTV between 88 and 125 inreases the default rate by 3.5×
for unemployed HH

(3) Provide diret measures �strategi default� using wealth data

-

2

3

of underwater defaulters have liquid wealth < 1 mortgage payment
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Parameters

- Period is 1 year. Households disount the future at a rate of 4% (β = .9615).

- Utility funtion is CRRA,

u() =


1−σ

1− σ

- The household has a standard risk aversion parameter of σ = 2.

- Initial endowment y

0

= 1.

- House prie is given by P

0

= 4.3 · y
0

to math the annual inome to house

prie ratio.

- We hoose m suh that

m

y

0

= .21 to math the median bak-end DTI in the

2009 Panel Study of Inome Dynamis (PSID).

- We evaluate the model at various values of remaining prinipal, x

0

, and we set

next years' prinipal balane to re�et the mortgage payment x

1

= x

0

−m.

- Savings rate is 4%, and we set the borrowing rate to 12% to math the real

histori redit ard borrowing rate.
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Parameters

- From the 2007 Survey of Consumer Finanes (SCF) we set the redit limit to

annual inome to 40% whih implies φ = .4 · y
0

.

- Wealth is set to math the 2007 SCF median liquid wealth to annual inome

ratio of w = 0.04.

- We assume that the distribution of households aross beliefs over the state of

the world at date 1 is uniform, p

L

∼ U [0, 1].

- House pries in eah state of the world are given by P

1

(H) = 1.2 and

P

1

(L) = .8.

- Labor inome be given by y

1

(L) = .54 and y

1

(H) = 1.

◮
In low state, households are `unemployed,' and the inome replaement rate is

54% as in the OECD Bene�ts Database for the US.
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Table : Summary of Shoks and Default Rates

A. Default Rates Among Subgroups of Households

Unemployed? Negative Equity? Low Liquid Assets? Inome Drop of 50% or More?

Yes No Yes No Yes No Yes No

Default Rate 10.1% 3.0% 11.3% 2.4% 10.1% 1.6% 10.7% 3.3%

# of HHs in Subgroup 435 4846 708 4573 1256 4025 233 5048

Reently Divored? Cash Flow Shok? Any Non-Equity Shok? High Hospital Bills?

Yes No Yes No Yes No Yes No

Default Rate 9.7% 3.5% 8.9% 2.5% 5.4% 1.2% 7.0% 3.6%

# of HHs in Subgroup 113 5168 919 4362 3031 2250 57 5224

B. Among Defaulters/Non-Defaulters, How Many Had Shoks?

Unemployed? Negative Equity? Low Liquid Assets? Inome Drop of 50% or More?

Defaulters Non-Defaulters Defaulters Non-Defaulters Defaulters Non-Defaulters Defaulters Non-Defaulters

Fration HHs w/ shok 23.2% 7.7% 42.1% 12.3% 66.8% 22.2% 13.2% 4.1%

# of HHs in Subgroup 190 5091 190 5091 190 5091 190 5091

Reently Divored? Cash Flow Shok? Any Non-Equity Shok? High Hospital Bills?

Defaulters Non-Defaulters Defaulters Non-Defaulters Defaulters Non-Defaulters Defaulters Non-Defaulters

Fration HHs w/ shok 5.8% 2.0% 43.2% 16.4% 86.3% 56.3% 2.1% 1.0%

# of HHs in Subgroup 190 5091 190 5091 190 5091 190 5091
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Table : Summary Statistis for All PSID Households Heads in Sample, 2009-2011

(A) Demographis

All Households Delinquent Households

Mean p10 p50 p90 mean p10 p50 p90

Age 44.08 30 44 58 43.19 31 42.5 57

Male (d) 0.85 0 1 1 0.68 0 1 1

Married (d) 0.74 0 1 1 0.55 0 1 1

Less than High Shool (d) 0.08 0 0 0 0.14 0 0 1

High Shool Eduation (d) 0.26 0 0 1 0.33 0 0 1

Some College Eduation (d) 0.27 0 0 1 0.29 0 0 1

College Grad+ Eduation (d) 0.33 0 0 1 0.17 0 0 1

Number of Children 1.01 0.0 1.0 3.0 1.23 0.00 1.00 3.00

Inome 110,000 38,000 87,000 180,000 64,000 21,000 55,000 120,000

(B) Mortgage Charateristis

All Households Delinquent Households

Mean p10 p50 p90 mean p10 p50 p90

Home value 240,000 80,000 180,000 450,000 190,000 50,000 140,000 350,000

Prinipal Remaining 150,000 35,000 120,000 290,000 180,000 31,000 130,000 350,000

Monthly Mortgage Payment 1253 500 1100 2200 1349 459 1100 2528

Seond Mortgage (d) 0.18 0 0 1 0.21 0 0 1

Re�naned Mortgage (d) 0.46 0 0 1 0.40 0 0 1

ARM (d) 0.09 0 0 0 0.22 0 0 1

Mortgage Interest Rate 5.15 4 5 7 5.81 0 6 9

Mortgage Term Remaining 20.56 7 24 29 23.10 10 25 30

Reourse (d) 0.24 0 0 1 0.26 0 0 1

Judiial (d) 0.39 0 0 1 0.38 0 0 1

Default (60+ Days Late) (d) 0.04 0 0 0

Months Delinquent 0.20 0 0 0 4.95 2 3 11.5

Loan to Value Ratio 0.71 0.28 0.71 1.04 1.01 0.52 0.94 1.66
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Table : Summary Statistis for All PSID Households Heads in Sample, 2009-2011

(C ) Employment

All Households Delinquent Households

Mean p10 p50 p90 mean p10 p50 p90

Unemployed Head Last Year (d) 0.08 0 0 0 0.23 0 0 1

Unemployed Spouse Last Year (d) 0.05 0 0 0 0.12 0 0 1

Unemployed Head or Spouse Last Year (d) 0.13 0 0 1 0.31 0 0 1

Head Unemployed as of Survey Date (d) 0.06 0 0 0 0.21 0 0 1

Spouse Unemployed as of Survey Date (d) 0.04 0 0 0 0.10 0 0 1

Unemployment Duration 0.26 0 0 0 0.97 0 0 3

Unemployment Duration, Spouse 0.20 0 0 0 0.52 0 0 0

(D) Wealth

All Households Delinquent Households

Mean p10 p50 p90 mean p10 p50 p90

Value of Stoks 21,000 0 0 25,000 2,655 0 0 0

Value of Liquid Assets 20,000 0 5,000 45,000 3,238 0 250 5,000

Unseured Debt 16,000 0 4,354 40,000 18,000 0 6,750 40,000

Value of Vehiles 19,000 2,000 12,000 40,000 11,000 0 8,000 27,000

Value of Bonds 13,000 0 0 6,800 14,000 0 0 0

Business Inome 41,000 0 0 0 4,973 0 0 0

Value of IRA 33,000 0 0 90,000 1,870 0 0 0

Value of Other Housing 29,000 0 0 30,000 3,794 0 0 0

N 5281 N 190
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De�nitions

- `Unemployment' Shok � positive duration unemployment spell over the 12

months prior to the survey date.

- `Low Liquid Assets' � is de�ned as insu�ient liquid assets to over 1

month's mortgage payment (23.8% of the sample falls into this ategory).

- `High Unseured Debt' � as having unseured debt greater than 5 years'

worth of mortgage payments (5.1% of the sample falls into this ategory).

- `High Medial Bills' � is de�ned as annual medial bills greater than 1 year's

worth of mortgage payments (21.3% of our sample falls into this ategory).

- `High Hospital Bills' � is de�ned as annual hospital bills greater than 1 year's

worth of mortgage payments (1.08% of the sample falls into this ategory).

- `Cash Flow' shoks � divore, unemployment of head or spouse, or a 50%

redution of inome

- `Generi Non-Equity' � reent divore, unemployment of head or spouse, a

50% redution of inome, low liquid assets, high hospital bills, or high

medial bills

- Approximately 17% of the sample su�ered a ash �ow shok, and 57.4% of

the sample su�ered a generi non-equity shok
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Figure : Option Theoreti Assumptions: Default Poliy Funtion for one household with

belief p

L

=.4 in 2-Period Model Eonomy.
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Figure : Option Theoreti Assumptions: Default Rates for 2-Period Model Eonomy.
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Figure : Portfolio Constraints Assumptions: Default Poliy Funtion for one household

with belief p

L

=.4 in 2-Period Model Eonomy.
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Figure : Portfolio Constraints Assumptions: Default Rates for 2-Period Model Eonomy.
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Figure : Empirial Default Rates by Inome Loss and Loan to Value (Soure: 2007-2011

PSID)
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Table : Spline Linear Probability Model. Slopes of spline segment reported. Dependent

variable is 60+ Days Late Indiator.

(3) (4)

LTV<88 Spline 0.019 0.023**

(1.54) (2.41)

88< LTV <125 Spline 0.231*** 0.281***

(3.89) (4.67)

LTV >125 Spline 0.153** 0.148**

(2.16) (2.05)

Unemployed (d) 0.053*** 0.066***

(3.74) (4.63)

88< LTV <125 Spline * Unemployed (d)

LTV >125 Spline * Unemployed (d)

Spouse Unemployed (d) 0.040** 0.034**

(2.46) (2.08)

Low Liquid Assets (d)

Controls Y N

Observations 5,281 5,281

R-squared 0.091 0.055

Controls inlude demographi, mortgage, and state ontrols
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Table : Spline Linear Probability Model. Slopes of spline segment reported. Dependent

variable is 60+ Days Late Indiator.

(2) (3) (4)

LTV<88 Spline 0.013 0.019 0.023**

(1.04) (1.54) (2.41)

88< LTV <125 Spline 0.208*** 0.231*** 0.281***

(3.53) (3.89) (4.67)

LTV >125 Spline 0.164** 0.153** 0.148**

(2.33) (2.16) (2.05)

Unemployed (d) 0.049*** 0.053*** 0.066***

(3.55) (3.74) (4.63)

88< LTV <125 Spline * Unemployed (d)

LTV >125 Spline * Unemployed (d)

Spouse Unemployed (d) 0.034** 0.040** 0.034**

(2.11) (2.46) (2.08)

Low Liquid Assets (d) 0.054***

(6.63)

Controls Y Y N

Observations 5,281 5,281 5,281

R-squared 0.105 0.091 0.055

Controls inlude demographi, mortgage, and state ontrols
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Table : Spline Linear Probability Model. Slopes of spline segment reported. Dependent

variable is 60+ Days Late Indiator.

(1) (2) (3) (4)

LTV<88 Spline 0.014 0.013 0.019 0.023**

(1.10) (1.04) (1.54) (2.41)

88< LTV <125 Spline 0.166*** 0.208*** 0.231*** 0.281***

(2.80) (3.53) (3.89) (4.67)

LTV >125 Spline 0.188** 0.164** 0.153** 0.148**

(2.54) (2.33) (2.16) (2.05)

Unemployed (d) 0.034** 0.049*** 0.053*** 0.066***

(2.49) (3.55) (3.74) (4.63)

88< LTV <125 Spline * Unemployed (d) 0.413*

(1.82)

LTV >125 Spline * Unemployed (d) -0.221

(0.95)

Spouse Unemployed (d) 0.034** 0.034** 0.040** 0.034**

(2.14) (2.11) (2.46) (2.08)

Low Liquid Assets (d) 0.054*** 0.054***

(6.61) (6.63)

Controls Y Y Y N

Observations 5,281 5,281 5,281 5,281

R-squared 0.108 0.105 0.091 0.055

Controls inlude demographi, mortgage, and state ontrols
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