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Abstract

Foreclosure laws create incentives for borrowers to default on their mortgages which

imposes costs on lenders. We ask whether financial institutions respond to differences

in foreclosure laws by changing their screening and risk shifting behavior. Using a

regression discontinuity design to compare mortgage applications and banks within

a narrow neighborhood of the border between borrower- and lender- friendly US

states, we find that borrower-friendly laws cause lenders to screen applications more

intensively by declining applications more frequently and reducing loan size. Treated

lenders also shift their risk exposure to third parties at a higher frequency relative to

control lenders. Our results shed new light on how lenders respond to foreclosure laws.
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1 Introduction

The recent subprime crisis in the U.S. was characterized by a shockingly high mortgage

default rate. From a stable level of 1 to 3 percent between 2000 and 2005, the aggregate

default rate on mortgages skyrocketed to 10 percent in 2009. This annual figure translates

into more than 3,700 foreclosures every working day (Rao and Walsh, 2009). Observing

these adverse consequences, policy makers once again revisited the debate about foreclo-

sure laws in the hope to improve the legal system to better protect homeowners. In 2014,

Steven Antonakes, the Deputy Director of the Consumer Financial Protection Bureau re-

marked at a meeting with the Mortgage Bankers Association that “We worked to enact

legislative changes to improve the foreclosure process and protect homeowners.”

Foreclosure laws differ across U.S. states in terms of judicial review requirements and

lenders recourse rights, also called deficiency judgements. While the deficiency judgements

happen very rarely because of the hight costs associated with the process of seeking re-

course rights for lenders, the judicial review process is required in 21 out of 50 U.S. states.

In those 21 states, lenders have the burden of demonstrating to the court that they have

the right to foreclose on borrower’s rights. Without judicial review, the burden shifts to

the borrower to prove that the lender does not have the right to proceed with a foreclo-

sure sale. Those lender friendly states give the lenders the power-of-sale so that they can

automatically sell the delinquent property after a short notice to compensate the loss in

the event of default.

Previous evidence shows that such a “borrower-friendly” foreclosure process creates

incentives for borrowers to default on their mortgage at a higher frequency relative to

equivalent borrowers in “lender-friendly” jurisdictions. Why should this be the case?

Theoretically, the decision to default on a mortgage depends to some extent on strategic

motives and not just on shocks to the borrower’s ability to pay (Jones, 1993; Bhutta et al.,

2010; Ghent and Kudlyak, 2011; Guiso et al., 2013). Guiso et al. (2013) outline a model

in which default depends on both negative equity and strategic concerns. From a purely

financial perspective a borrower will not default providing their house is worth more than

the outstanding mortgage debt. Formulating a decision on whether to default strategically

depends on non-financial factors. By not defaulting a borrower enjoys benefits such as

the utility derived from living in a house adapted to their own needs while defaulting

incurs monetary costs (relocation expenses and higher future borrowing costs) and non-

monetary costs (the social stigma associated with defaulting). Extending this framework

to encompass foreclosure laws adds a potential benefit of default for borrowers. Specifically,

the borrower can remain in their house for a period of time during which their mortgage

repayments fall to zero. Borrower-friendly foreclosure laws can therefore induce strategic
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default, a result confirmed by previous evidence reported by Demiroglu et al. (2014).

Furthermore, debt overhang theory also predicts that foreclosure laws can make the

wealthy households to strategically default on the mortgage if the laws make it harder

for the lenders in foreclosing (Melzer, 2017). The reason behind this moral hazard be-

haviour is that in borrower friendly states, the cost of maintaining the house and paying

back the debt may be higher than the cost of default. Empirical study by Ghent and

Kudlyak (2011) consistently shows that state foreclosure laws would create incentives for

underwater borrowers to default more. Although the role of how different foreclosure laws

for borrower’s behaviour is well documented, the effects on lender’s behaviour are still

inconclusive.

In this paper, we provide the first empirical test of how state foreclosure laws influence

lender’s screening and risk shifting behaviour. Financial intermediation theory suggests

that where the cost of default is high lenders will engage in more intensive ex ante screening

of borrowers to mitigate future expected costs (Holmström and Tirole, 1997). Financial in-

stitutions located in states with borrower-friendly foreclosure laws should therefore screen

borrowers more intensively compared to institutions in lender-friendly jurisdictions be-

cause they face higher expected costs arising from default. Shedding light on this question

is important as it helps better understand the pros and cons of foreclosure laws, thus,

shedding light the policy trade off in each type of foreclosure regulatory framework.

We focus on the credit boom period in the U.S. between 2000 to 2007 to investi-

gate if lenders deliberately protect themselves from unexpected shocks when they operate

in a more regulated environment. Intuitively, when faced with a higher probability of

delinquency and a greater probability of losses, financial institutions should take ex ante

steps to prevent future losses. Our first set of tests therefore examines whether banks

in lender-friendly states screen mortgage applications more intensively by declining mort-

gage applications and reducing loan size relative to banks in borrower-friendly states. In

addition, financial institutions may reduce their exposure to foreclosure-related losses by

selling the mortgages they originate to Government Sponsored Enterprises (GSEs) such

as Fannie Mae and Freddie Mac. In essence, this shifts the financial burden of future

foreclosures onto GSEs.

Isolating the causal effects of foreclosure laws is challenging because of the regional

patterns in both mortgage markets and regulations (Pence, 2006). We overcome this con-

straint by employing a regression discontinuity design in which borders between borrower

friendly states and lender friendly states are used as the discontinuity threshold. Our

census tract level analysis around contiguous states shows a discontinuous jump in the

propensity of delinquency rates, mortgage acceptance rates, loan sizes, and the use of
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securitization when one moves from a non-judicial review to a judicial review state.

To understand the mechanism behind those findings, we start by investigating if the

difference in foreclosure laws correlates with different foreclosure cost. The data from

Realtytrac.com indicates that the average timeline required in judicial review states is 25

days longer than that in non-judicial review states. We advance this claim by investigating

the data on foreclosure cost from Fannie May and Freddie Mac. Consistent with a lengthy

foreclosure process, on average, the legal cost per foreclosing case in borrower friendly

states is twice as high compared to that in lender friendly states. The law of supply and

demand suggests that this higher cost may reduce loan supply in the market. But what

else should we expect? Financial intermediation theory predicts that lenders engage in

screening and monitoring only if there are sufficient incentives for them to do so (see, for

example, Holmström and Tirole (1997)). The main incentive here is the possibility of

higher cost that they face if borrowers default on their mortgages.

We next turn to the main questions about lender screening and risk shifting by ex-

ploring Home Mortgage Disclosure Act (HMDA) loan level data from 2000 to 2006. We

find that the results support the view that foreclosure laws cause a significant increase in

mortgage screening. The local average treatment effects indicate that mortgage approval

rates are 4% lower and approved loan size is 6% lower in the treatment group. The mag-

nitude of the effects is considerably larger for subprime applications and those with lower

income. Second, comparing all loans that are eligible for Government Sponsored Enter-

prises (GSEs) within the neighbourhood of the state borders, we conclude that lenders

in judicial review states reduce their risk exposure by either selling or securitizing their

mortgage loans to GSEs more frequently. Importantly, the credit scores associated with

those sold or securitized loans are consistently lower in judicial review states compared

to the “power-of-sale” ones. To strengthen our analysis, we also conduct empirical tests

on borrower delinquency rates and lender loan supply. In line with previous studies, we

document that borrower-friendly states cause underwater borrowers to default more and

lenders to reduce their loan supply.

To confidently claim that our results are casual, the fundamental question we have

to answer is: what drives the difference in state foreclosure laws? One possible threat

is that differences in state foreclosure laws are spuriously correlated with state charac-

teristics that may determine lenders screening and risk shifting. Ghent (2014) provides

a comprehensive review of the history of the state foreclosure laws. She concludes that

there is no fundamental economic reasons that drives the differences in state foreclosure

laws suggesting the state foreclosure laws are exogenous.

One of the other concerns about this geographic discontinuity design is that borrowers
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and lenders may precisely manipulate the assignments by locating on either side of the

state borders (Imbens and Lemieux, 2008; Lee and Lemieux, 2010; Keele and Titiunik,

2015). Investigating the density of mortgage loans applications and lenders offices and

branches on either side of the neighbourhood of the state borders, we can confidently

reject the idea that there is such a manipulation.

We also take several steps to check the sensitivity of our results. First, we rule out plau-

sible competing explanations for the differences in lender screening and risk shifting. In

this regard, we take advantage of a comprehensive data set from HMDA with detailed in-

formation at the census tract level on borrower characteristics and demographic variables.

We show that all other observable and predetermined sources have identical distributions

on either side of the state borders indicating that the main effects are indeed driven by the

difference in foreclosure laws. Second, by using smaller bandwidth choices, we document

that our results are not because of over-smoothing the data. We next conduct a standard

falsification test showing that the results only hold at the known cut-off (i.e., the state

borders in this study). We also verify that the parametric approach also confirms the

robustness of our findings.

Our study is closely related to recent studies on foreclosure laws, loan supply and

mortgage default by Pence (2006), Dahger and Sun (2016), Ghent and Kudlyak (2011)

and Demiroglu et al. (2014). Employing a semi-parametric approach with the state borders

as discontinuity thresholds, Pence (2006) finds that judicial review states cause lenders to

reduce their loan size supply by 4 to 6 percent. She claims that borrower rights do not

protect borrower interests as lenders shift the costs back to borrowers by reducing credit

availability. More recently, Dahger and Sun (2016) exploit two sources of variations, the

difference in state foreclosure laws and the difference in loan eligibility for GSEs and argue

that the effect of the laws on loan supply only hold in the case of jumbo loans which are

ineligible for GSEs. Our paper also shares some similarity to the study of Keys et al.

(2008) which shows that securitization leads to lax screening as it reduces the incentives

for lenders by creating higher liquidity for the assets on the balance sheets. Earlier on, a

number of studies also shed light on this topic. They find consistent evidence that interest

rates of mortgages were generally higher in states where the law extended the length and

expense of the foreclosure process (Meador, 1982; Jaffee, 1985; Clauretie, 1987).

We advance the literature by providing a comprehensive overview of how these laws

affect both lenders and borrowers. The higher delinquency rates in borrower friendly en-

vironments suggest that moral hazard behaviour of borrowers exist. Under these tricky

conditions, lenders react by not only reducing loan supply but also by more carefully man-

aging their exposure via screening and risk shifting. To our best knowledge, our study
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is the first one examining lenders screening and risk shifting under different foreclosure

conditions. We argue that lenders better perform under more regulated foreclosure and

this better performance can contribute to the benefit of all parties in the economy. Un-

like previous studies which claim that borrower rights cannot protect borrower outcomes

by looking at a reduction in loan supply, we see the enhancement in lending and risk

management standards as beautiful effects of the foreclosure laws.

When analysing the risk shifting channel, we also notice that lenders shift their risk

exposure to GSEs more often in judicial review states, especially in the case of lower

quality loans. This risk shifting behavior, on the one hand, is a self protective tool for

lenders, but on the other hand, expresses a problem in the business activities of the GSEs.

While the lenders screen their loans better, the GSEs, under guarantees of the government,

seem to take more risk and underperform. This issue also relates to a bigger topic that

has been broadly discussed recently - the fault in the governance of the two biggest GSEs

in the U.S. prior to 2008, Fannie Mae and Freddie Mac. Prior to 2008, Fannie Mae,

Freddie Mac are government sponsored but still operated under control of share holders.

That means aside from executing the social obligations like providing liquidity to the

market and stabilizing the financial system, they have to operate under private interests

of shareholders. On the one hand, their government sponsored status gave them a credible

reputation. They of course exploit this advantage and expand their networks. At the end

of 2007, their market share in the secondary market reached over 75%. On the other

hand, the guarantee that the government granted to these two GSEs made them become

too-big-too-fail with a large share of bad loans they accumulated overtime. Frame and

White (2005) point out the conflict and ineffectiveness in the structure of these two GSEs,

suggesting that the first best option for policy makers would be to privatise the two GSEs

completely. However, after the subprime crisis, to minimize the adverse consequences to

the economy, the government had to intervene and take control of these two GSEs in 2008

with a bailout of 187 billion USD. In this respect, our findings contribute to the literature

pointing out the failure of the GSEs during the period of the credit boom.

The rest of the paper is structured as follows. We outline and describe the data in

Section 2. Details of the institutional setting are provided in Section 3. Section 4 presents

our identification strategy. Section 5 reports empirical results and robustness checks. We

draw conclusions in Section 6.
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2 Data

The study uses data between 2000 and 2007 from a number of sources. The data to classify

states between judicial and nonjudicial is obtained from Realtytrac.com. Realtytrac.com

also provides information about the timeline of the foreclosure process in each state and

how many foreclosure cases happened at each zipcode per year.

We collect foreclosure cost and customer credit scores from the Single Family loan

level data set from Fannie Mae and Freddie Mac. In compliance with the Federal Housing

Enterprises Financial Safety and Soundness Act of 1992, Fannie Mae and Freddie Mac are

required to submit loan level data on loan performance and acquisitions to the Department

of Housing and Urban Development (HUD). The HUD is responsible for making this data

public. In September 2008, the Federal Housing Finance Agency (FHFA) FHFA assumed

the board authority over Fannie Mae and Freddie Mac. After that, under the direction

of the FHFA, Fannie Mae and Freddie Mac release their loan level data annually for

the purpose of information transparency. Although these data sources do not cover all

mortgages in the U.S., they represent the majority. The U.S. Congressional Budget Office

estimated that between 2000 and 2009, Fannie Mae and Freddie Mac got involved in 70

percent of the single-family residential mortgage through either securitization of portfolio

holdings (Lucas and Torregrosa, 2010). Aside from the foreclosure cost and credit scores,

these data sources also provide information on the residual maturity of the loans, loan to

value ratios and interest rates.

We take advantage of the annual mortgage dataset from HMDA which covers around

95% of all mortgages in urban areas at loan level. Regarding loan characteristics, the data

contains all information about whether an application is accepted or not, the reason of the

decline, loan size, and the location at census tract level. The rate spread information in

HMDA also helps identify subprime mortgages. Importantly, the HMDA also keeps track

of whether the loan is purchased by a third party and the type of purchase (i.e. if the

purchaser is a GSE or a private institution). Regarding applicant characteristics, HMDA

provides an excellent record of an applicant’s income, ethnicity, race, sex and whether he

or she has a co applicant or not. The demographic variables include median income of the

census tract where the property is located, urban indexes, crime rate and poverty rate.

In our geographical regression discontinuity design, one of the most essential steps is

calculating the distance from one observation in a judicial review state to the location of

nearest neighbour in a non-judicial review state. This is performed at census tract level.

In our dataset, the HMDA data set contains the census tract of the mortgaged houses.

Based on that, we match those locations with the longitude and latitude of the central

point of each census tract and calculate the distance from each house to the nearest house
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across the state borders.

To take into account possible confounding factors of regional patterns, we supplement

our dataset with the information about county per capital income and the number of

newly established firms from County Business Pattern.

The final dataset includes 1,077,037 observations at the loan-year level. A summary

of the variables used in the econometric analysis is reported in Table 1. In the summary

statistics, we report the binned dataset with 3,163 bin-year observations. The way of

getting the binned dataset is outlined later in Section 4.

3 Institutional Details

3.1 The history of the foreclosure laws

Foreclosure is a legal process through which a lender reclaims the collateralized properties

from a borrower who fails to pay the monthly mortgage obligations. In such a foreclosure

process, foreclosure laws govern the rights of borrowers and lenders. In the U.S, foreclosure

laws include judicial review requirements and lenders recourse rights (Demiroglu et al.,

2014). Through these tools, home foreclosure laws and procedures can vary from state-to-

state. In this study, we focus on the difference in the judicial review process only because

of the following reasons. First, we see that deficiency judgements are allowed in almost all

U.S. states which provides little variation for investigating the impact of the laws. Second,

Pence (2006) also mentions that the foreclosure costs more correlate with judicial review

requirements than deficiency judgements. 1

Figure 1 shows that 21 out of 50 U.S. states require a judicial review process. Most

of these states locate in the northeastern and midwestern regions. Ghent (2014) provides

an excellent review on the history of mortgage laws in the U.S. She argues that the most

enduring aspects of foreclosure laws were maintained from the case laws before the US civil

war. Her study suggests that the reasons of those changes are populist pressure rather

than economic conditions.

1In practice, the judicial review states normally coincide more frequently with no deficiency judgements.

Capone (1996) notes that deficiency judgements, or recourse rights are rarely used in practise. Although

deficiency judgements are not often pursued by lenders, the threat of it can be used to obtain concessions

from the borrower. As the recourse right allows the lender to go after future assets of the borrower, it

forces even deep underwater borrowers to choose making mortgage payments, especially if the borrower

has valuable assets or some earnings (Ghent and Kudlyak, 2011). In 2006, most of the states allow the

deficiency judgement except for nine states located in the western part of the U.S. do not allow the

recourse right for the certain type of home mortgage default case.
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Table 1: Summary statistics

Variable Mean Std. Dev. Min. Max. Observations

Acceptance rate 0.499 0.089 0 1 3163

Denial rate 0.096 0.295 0 1 3163

Loan amount (Ln) 5.103 0.337 2.303 7.125 3163

Delinquency rate 1.425 0.781 0.1 8.210 3163

Suprime mortgage amount (Ln) 7.644 1.082 2.079 14.176 3163

GSEs purchased ratio 0.399 0.135 0.069 1 3163

Judicial review 0.498 0.5 0 1 3163

Deficiency judgement 0.937 0.243 0 1 3163

Medium income (Ln) 10.814 0.226 10.18 11.582 3163

Unemployment Rate 0.047 0.013 0.014 0.146 3163

Per capita income 1.44 0.982 -5.5 9.800 3163

New establishment (Ln) 12.436 1.283 8.199 19.1 3163

House price index 13.23 1.202 6.866 15.987 3163

Poverty 0.11 0.043 0.017 0.367 3163

Urban index 0.935 0.108 0 1 3163

Population per square mile 2182 3513 15 35369 3163

Education 0.066 0.025 0.014 0.187 3163

Black Population 0.131 0.139 0 0.702 3163

Hispanic population 0.142 0.134 0.007 0.906 3163

Rape 0 0 0 0.001 3163

Murder 0 0 0 0 3163

Violence 0.005 0.004 0 0.027 3163

Average Assault 0.003 0.002 0 0.015 3163

Notes: The table presents summary statistics for the binned sample window 10 miles either side of the

border between judicial review and non judicial review states.
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Figure 1: Foreclosure Laws in the U.S.

Notes: Judicial review states are presented as the dark shaded areas. Nonjudicial review states are pre-

sented as the bright grey areas

3.1.1 Evolution of state foreclosure laws

Prior to the 19th century:

When mortgages first came to America, foreclosure was an exclusively judicial process.

Jones (1904) documents that, in the early days, foreclosure by sale of the properties was

not permitted in the U.S and any equity the borrower had in the property would be lost in

the foreclosure. Until the 17th century, when English equity courts introduced the “equity

of redemption”, this term was spread and used widely in the U.S. At first, there seems to

have been no limitation on the time frame during which the borrower could redeem his

property. The unlimited time for borrowers to repurchase after the event of default leads

to the fact that the lenders in these old days cannot obtain the clean title of the property

from the borrowers in the event of default. This also means that the property never can

function as collateral for the mortgage. This issue later on is solved when the courts allow

the lenders to petition them to foreclosure borrowers’ rights attached to the property and

obtain a clean title of the property. This petition of rights lays the root for the main idea

of the judicial foreclosure that we see nowadays.

19th century:

The foreclosure process in which the lender goes to the courts and petitions the courts
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for foreclosing all borrower’s rights attached to the property then also show some problems.

Hanna and Osborne (1951) document that after obtaining a clean title over the property,

all the value including what exceeds the original mortgage belongs to the lender. The

courts realize that this is unfair for borrowers and change this process by introducing a

“sale-in-lieu” foreclosure.

A sale-in-lieu of foreclosure ensured that the borrower would receive any value of the

properties in excess of that required to pay off the original mortgage debt. The imple-

mentation of the “sale-in-lieu” can be either judicial or nonjudicial. In a judicial sale, the

lender has to go to the court and the court will be the one who arrange the auction of the

property. Alternatively, in nonjudicial sale which is known as power of sale, the borrower

has to agree on the mortgage contract that the lender can execute the auction in the

event of default. As the power of sale can be a reason for lenders to increase loan supply,

during the 19th century, 9 states changed from judicial to power of sale foreclosure (Bauer,

1985). The application of power-of-sale clauses led to the situation that in some cases, the

lenders cannot recover the loan they provided to the borrowers as market values of those

collaterals decrease, the deficiency judgement clauses were invented because of that and

with those conditions, lenders are allowed to get deficiency judgement and claim other

assets and even future wages to compensate the loss from the borrowers. As of 1879, in

most states, the lender was free to pursue “all his remedies concurrently or successively”

(Jones, 1904).

From the 20th century until now:

The farm and home mortgage distress of the Great Depression led to the populist

pressure on how the regulatory system can protect the poor from such an unexpected

shock. The power of sale granted to lenders received a lot of criticism from policy makers

and many states changed their foreclosure laws during this time back to judicial review

process (Poteat, 1938). Also, during this time, the application of the recourse rights were

removed in some states where the economy depends largely on farming.

3.2 The exogeneity of state foreclosure laws

The study of Ghent (2014) provides evidence that the underlying reasons of the distinction

of foreclosure laws across U.S. states is because of the difference between case law and

statute in the U.S. mortgage market prior to the Civil War. She also claims that:

[...Given the extremely early date at which I find that foreclosure procedures were

established, it is safe to treat differences in some state mortgage laws, at least at present,
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as exogenous, which may provide economists with a useful instrument for studying the

effect of differences in creditor rights. Furthermore, the extent to which a creditor’s right

to nonjudicial foreclosure is determined in case law, and the relative lack of case law’s

response to populist pressures, suggests that it is uncorrelated with economic

fundamentals more than a century later...]

Ghent (2014)

Consistent with her argument, we later document that state foreclosure laws are or-

thogonal to a wide range of state-specific economic and demographic attributes. In the

spirit of Ghent (2014), some researchers have also employed the state foreclosure laws as

an exogenous source for their studies such as the study of Mian et al. (2015) on foreclosure

timelines and residential investment and the studies of Pence (2006) and Dahger and Sun

(2016) on loan supply.

3.3 The real effects of the state foreclosure laws

3.3.1 Costs of foreclosing

Pence (2006) documents that twenty-one over fifty-one states require a judicial foreclosure

process in which the lender must proceed through the courts to foreclose on a property.

The process starts with the lender filing and recording a notice which includes the amount

of outstanding debt and reasons for foreclosure. In all other states, lenders have the option

to use a quicker, simpler and cheaper non-judicial procedure called power of sale, in which

a trustee can oversee or monitor the sale of the property.

Although processing foreclosures through the courts can help protect the interests of

borrowers, it can also lengthen the foreclosure process. Wood (1997) reports that judicial

foreclosures, on average, take 148 days longer than non-judicial foreclosures. In the Freddie

Mac guidelines for mortgage services, the data indicates that foreclosures in the most time-

consuming state, for example, Maine (a judicial review state), takes almost 300 days longer

than in the quickest state, Texas (a power of sale state).

Using data from Realtytrac.com, we find that, from 2000 to 2006, on average, a judicial

review state requires a forclosure timeline that is 25 days longer compared to a nonjudicial

one as presented in Figure 2a. We next look at the legal cost associated with each foreclo-

sure case from the dataset provided by Fannie Mae and Freddie Mac. In this dataset, we

are able to identify the zip code of the foreclosured property and the legal cost in such a

foreclosure case. Running a regression discontinuity, we see that there is a sharp jump in

the foreclosure cost when one moves from a nonjudicial review to a judicial review state.

Figure 2b shows that while the local average foreclosure cost in a nonjudicial state is only
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(a) Timelines of the foreclosure processes (b) Foreclosure cost

Figure 2: Manipulation of borrowers and Lenders

around 500-600 USD per case, that in a judicial one is twice as high at around 1200 USD

per case.

Previous studies suggest that borrower friendly states create an environment for under-

water borrowers to default more. Using data from the recent foreclosure crisis, Mian et al.

(2015) document that between 2007 and 2009, the nonjudicial requirement correlates with

a higher number of foreclosures. They then use the foreclosure laws as an instrument to

estimate the effect of foreclosure on house prices. They find that foreclosures reduce house

prices and residential investment but this nexus is inconsistent over time. Especially, when

they limit their study to zip codes within 10 miles across the border between judicial and

power of sale states, they see no economically meaningful differences in house prices.

In Hayre and Saraf (2008), using data across the Citbank’s network, they document

that the average time from delinquency to liquidation of judicial review states branches

is 20 months compared to 15.7 months of non-judicial review states branches. Leveraging

an exogenous shocks in foreclosure regulation named the “right to cure” law that was

passed in Massachusetts in 2008, Gerardi et al. (2013) compare mortgage outcomes in

Massachusetts after the law’s implementation with other neighbouring states and find

that the time from default to liquidation is longer in judicial review states. They then

claim that borrower protection laws only delay foreclosure rather than prevent it.

3.3.2 Do foreclosure laws create incentives for borrowers to default?

Guiso et al. (2013) outline a model in which default depends on both negative equity

and strategic concerns. From a purely financial perspective a borrower will not default

providing their house is worth more than the outstanding mortgage debt. Formulating
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a decision on whether to default strategically depends on non-financial factors. By not

defaulting a borrower enjoys benefits such as the utility derived from living in a house

adapted to their own needs while defaulting incurs monetary costs (relocation expenses

and higher future borrowing costs) and non-monetary costs (the social stigma associated

with defaulting). Extending this framework to encompass foreclosure laws adds a potential

benefit of default for borrowers. Specifically, the borrower can remain in their house for

a period of time during which their mortgage repayments fall to zero. Borrower-friendly

foreclosure laws can therefore induce strategic default.

Debt overhang theory also predicts that foreclosure laws can make the wealthy house-

holds to strategically default on the mortgage if the laws are in favour of borrowers in

foreclosing (Melzer, 2017). The reason behind such moral hazard behaviour is the consid-

eration between the cost and benefits of default. In borrower friendly states, the cost of

maintaining the house and paying back the debt may exceed the cost of default.

We collect the mortgage delinquency rates and visualize the patterns in Figure 3. Over

time, the aggregate delinquency rate of a judicial review state is consistently higher than

that of a nonjudicial one. This evidence is also in line with previous studies. When

Demiroglu et al. (2014) examine the effect of both judicial review process and deficiency

judgement on the incidence of mortgage default, they document that borrowers with neg-

ative home equity are more likely to default in borrower friendly states. Their results also

indicate that the effect of judicial foreclosure are less pronounced during the post crisis

period. Using both theoretical and empirical analysis, Ghent and Kudlyak (2011) find

that the recourse right decreases the probability of default even in the case of borrowers

with negative home equity. They document that in states that allow deficiency judgement,

defaults are more likely to occur through a lender-friendly procedure, such as a deed in

lieu of foreclosure. In their study, the effect of recourse is significant only for properties

appraised at relatively high values (i.e., around between $500,000 to $750,000. When Am-

brose et al. (1997) build up a model to capture how the cost of post foreclosure can affect

probability of exercising foreclosure put option, they also document that the probability

of default is a decreasing function of the probability of obtaining a deficiency judgement.

3.3.3 Lender’s Responses

The current literature provides mixed findings on the nexus between foreclosure laws and

lender responses. Pence (2006) and Dahger and Sun (2016) are two of the few papers

documenting a reduction of loan supply in judicial review states compared to that in

power-of-sales states. However, while Pence (2006) argues that there is a big reduction
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Figure 3: Evolution off the mortgage delinquency rate

in loan size for all mortgage, Dahger and Sun (2016) claims that the effect only holds

for jumbo loans that are ineligible for Government Sponsor Enterprises (GSEs). Jones

(1993) documents that lenders in Alberta, Canada increased downpayment requirements

after suffering large default rates linked to foreclosure laws. Researchers in the eighteen

century also seem not to in agreement on how lenders responded to the foreclosure laws.

The studies by Meador (1982) and Jaffee (1985) show that mortgage interest rates were

generally higher in states where the law extended the length and expense of the foreclosure

process. In contrast, when Clauretie (1987) uses a simple linear regression model, he finds

no statistically significant nexus between deficiency judgement and mortgage contract rate.

We hypothesize that the higher costs associated with a strict foreclosure process not

only cause the lenders to reduce their loan supply but also create motivation for them to

better perform in screening and risk shifting. Theory supports our hypotheses in twofold.

First, the financial intermediation theory (Holmström and Tirole, 1997) suggests that

higher cost arises from judicial foreclosure creates incentive for lenders to put more efforts

on screening and risk controlling. Second, in the spirit of the debt overhang theory, one

would expect that because of the debt overhang problem, a delay in foreclosing may result

in the property being in worse condition by the time the lender recovers its collateral. As

a result, the lenders have even greater incentives to screen their mortgage applications and

shift their risk exposure to the third parties more intensively.
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4 Research Design

4.1 Identification Strategy

Our economic strategy exploits the borders between judicial and nonjudicial review states

as sharp discontinuity thresholds. Within a narrow neighbourhood of the threshold,

whether a mortgage application lies just to the left or the right of the state border is

as good as randomly assigned (Lee and Lemieux, 2010) and (Keele and Titiunik, 2015).2

We first use a non-parametric method to estimate the influence of the foreclosure laws

on the outcome variables. Our graphical plots of the relationship in the non-parametric

approach are based upon the binned data of the neighbourhood of 10 miles on either side

of the state borders. We then choose the optimal bandwidth by conducting the standard

F-test as suggested by Lee and Lemieux (2010). We document that grouping the individual

data into 0.05 mile bandwidth would be an optimal choice. These F-tests are reported in

the Appendix.

The discontinuity function in the non-parametric approach is given in the model below:

Y = α+ β.Treatment+ γ.f(X) + ε, (1)

where Y includes the measurement of either screening or risk shifting; Treatment is

a dummy variable equal to 1 if the property located in the judicial state and 0 otherwise;

f(X) includes polynomial expressions of the assignment variable the distance to the

nearest neighbour, ranged from -10 to 10 miles; ε is the error term.

The non-parametric approach fits local polynomial regression functions either side

of the state border and estimates the local average treatment effect as the jump in the

measurements of lender’s screening and risk shifting. In the Equation 1, β captures this

discrete jump, heavily dependent on the functional form f(X) and observations used to

fit the local polynomial regression (Hahn et al., 2001).

Later on, we further use a parametric method to confirm that our main findings are

robust. The parametric approach involves estimating the equation:

Yit = αi + β.Treatmentit + γ.f(Xi) + σ.(Xi) ∗ Treatmentit + Zit + εit, (2)

where all variables are the same as stated in the equation 1, excepts for Zit which is a vector

of characteristics that may affect the propensity of lender screening and risk shifting. The

equation 2 also includes interactions between the assignment variable - the distance to the

nearest neighbour and the treatment dummy to capture possible differences in the slope

of the regression.

2In our study, unless stated otherwise, the state border needs to be understood as the border between

judicial and nonjudicial states rather than the real border between two random states.
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4.2 Validation of the Regression discontinuity design

The validity of our identification strategy rests upon two important assumptions. First,

all other factors that may affect lender screening and risk shifting must be continuous with

respect to the state borders. If the treatment and control group systematically differ in

terms of observable and unobservable characteristics, the control group will not represent

the valid counterfactual and it will be impossible to disentangle whether the treatment

effect is due to the state foreclosure laws or the discontinuities in other covariates.

Table 2 presents diagnostic tests that inspect how similar are the treatment and control

groups. We find no evidence of significant difference in term of borrower income, education

background, race and ethnicity. The insignificant difference in borrower income in either

side of the state border also confirms that our results are not driven by differences in

financial constraints of the borrowers.

When analysing the census level data on median income, GDP growth, unemployment

rate, crime rate and urban indexes, we also verify that the economic and demographic

characteristics of two types of states are symmetrically similar in the neighbourhood of

the state borders. Importantly, Pence (2006) acknowledges that the effect that she found

in loan supply due to the difference in the state foreclosure laws may capture the house

price differences. We rule out this is the case. In our analysis, we use the valuation of new

private housing units authorized by building permits in the HMDA dataset as a proxy

for house price and report that around the neighbourhood of the cut off point, the house

prices between treatment and control group behave similarly.

A second important question is, are individuals able to precisely manipulate the as-

signment variable, and if so, what is the nature of this control? Some borrowers who are

aware of the foreclosure laws may locate their property in the borrower-friendly states. In

contrast, lenders may strategically open their branches in the lender-friendly states only.

Those treatment manipulation could lead to spurious results. Following McCrary (2008),

we conduct a test for the density of the mortgage applications and the density of the

lender’s branches around the state borders. If the forcing variables were manipulated, we

would expect to see a discontinuity in the density of the loan applications and the lender’s

location.

We begin by grouping the individual data into 0.05 mile-wide bin and calculating

the number of observations within each bin and plot a kernel density function of the

frequency distriution around the state borders in Figure 4a and Figure 4b. The absence

of the discrete jump in the density of both loan applications and lender’s offices around

the threshold indicates that there is no such a manipulation in our study.

In addition to the simple graphical inspection, we also conduct a formal tests for the
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Table 2: Testing for Continities in Other Covariates

Variable Treatment Control Difference t-statistic

Mortgage Debt 20,613 23,300 2,678 0.98

Unemployment rate 0.0570 0.0612 0.0042 1.11

Median Income 10.6462 10.6128 -0.0334 -0.72

Auto delinquency rate 0.0280 0.0279 0.0001 0.04

Auto debt 2,698 2,789 90 0.71

Bank deposits 6.9421 6.5739 -0.3682 -1.53

Urban indexes 0.5730 0.5271 -0.0459 -1.05

Building permits 5.0108 5.0345 -0.0237 -0.06

Degree 0.2080 0.2121 0.4108 0.25

Motor vehicle theft 0.0017 0.0019 0.000 0.83

Larceny 0.0166 0.0180 0.0014 1.02

Burglaries 0.0053 0.0057 0.0004 0.70

Property crimes 0.0236 0.0256 0.0020 1.00

Aggravated assault 0.0022 0.0020 -0.0003 -0.66

Rape 0.0002 0.0003 0.0000 1.04

Murders 0.0000 0.0000 0.0000 1.04

Violent crimes 0.0030 0.0027 -0.0004 -0.75

Renter-occupied housing units 0.1073 0.1124 0.0051 1.25

High school graduates 0.8276 0.8242 -0.0000 -0.23

Black 0.0757 0.0567 -0.0189 -0.75

Hispanic 0.0714 0.0778 0.0064 0.25

Poverty 0.1236 0.1329 0.0093 0.88

House price index 13.0200 13.5201 0.4001 1.25

Notes: TMortgage debt and auto debt are measured in real dollars. Median income is the natural logarithm

of real income in thousand dollars
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(a) Density of loan applications (b) Density of lenders

Figure 4: Manipulation of borrowers and Lenders

continuity of the assignment variable. To do so, we employ both parametric model with

the frequency of the loan applications and lender’s offices as follow:

Frequencyb = αi +β1.T reatmentb +β2.Assignment+β3.Assignment∗Treatmentb +εb,

(3)

where Frequencyb is the number of observations in each 0.05 mile-wide bin; Treatmentb

is a dummy variable equal to 1 if the bin is to the right of the threshold and 0 otherwise.

Assignment is the mid-point of each bin that assigns bin to treatment and control status;

and εb is a stochastic error term. The result of this test is reported in Table 3. Reassur-

ingly, we do not find a statistically significant effect of the treatment on the frequency of

observations. This test once again supports the view that treatment status is as good as

randomly assigned in this study.

Table 3: Testing for the manipulation of treatment status

Frequency of mortgage applications Frequency of lender’ offices

Treatment 0.869 -0.894

(1.482) (-0.672)

Assignment 0.121∗ -0.004∗∗∗

(-1.98) (-4.672)

Treatment*Assignment 0.119 0.020

(-1.212) (0.830)

Notes: The corresponding t-statistics are reported in parentheses. *, **, and *** indicate statistical

significance at the 10%, 5%, and 1% levels respectively.
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5 Empirical Results

In this section, we present estimates of how state foreclosure laws affect lender’s screening

and risk shifting using non-parametric methods. We also run a host of robustness checks

to confirm our findings along several dimensions.

5.1 Foreclosure laws and mortgage screening

The HMDA data provide a record of all mortgage applications and the decision for each

application. From that, we construct our first measure of screening as the approval rate

calculated for each bin at either side of the cut off. Figure 5a provides graphical evidence

that lenders in judicial review states reduce their acceptance rates by around 3%. This

evidence is not only in line with the finding of Pence (2006) about the reduction in loan

supply in judicial review states but also yields evidence about screening behaviour.

We then investigate this screening channel more formally using the denial rates clas-

sified by reasons. Across all applications that are declined, HMDA has information to

distinguish if the decline was because of applicant’s bad credit history, applicant’s income,

the issue related to the collateral, the lack of mortgage insurance or just the incomplete-

ness of the applications. We then constrain the data on the declined applications with

the reasons relating to either the credit history or the wealth of the applicants. Figure

5b shows clear evidence of the discontinuity in the local polynomial regression functions

plotted on either side of the state borders. The local average treatment effect implies

that lenders in borrower friendly states enhanced their lending standards by reducing loan

issuance for bad credit history or less wealthy borrowers by around 4%.

One could argue that in order to claim that lenders do more screening, one would expect

to see the difference in applicant’s profile of the accepted mortgage between judicial and

power of sale states. For this reason, we run our tests for a subsample of the low-income

applicants. We define low income applicants as applicants with income below the median

income of all applicants within each state. We illustrate the discrete jump in the loan

amount that issued for low-income borrowers in Figure 6a. One could ask how big the

effect is. The effect of 6% difference translates into around 9,000 USD increased loan size

once one moves from a judicial state to a power-of-sale state.

We next look at the difference in subprime mortgage issuance around the cutoff. This

measurement would be considered as both screening and risk taking. We expect to see

that judicial foreclosure correlates with lower subprime mortgage as those mortgages are

considered to be riskier. If we observe this effect, we would confidently claim that more

regulated foreclosure process makes lenders to be more careful. This is indeed what we
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(a) Acceptance Rate (b) Denial Rate

Figure 5: Mortgage Screening

(a) Loan Issued for Low Income Borrowers (b) Subprime Mortgage

Figure 6: Lender’s Screening

document in Figure 6b.

5.2 Foreclosure laws and lender risk shifting

We measure lender risk shifting propensity as the share of mortgages that the lender sells

to the three GSEs - Fannie Mae, Freddie Mac and Ginne Mae over the total eligible GSE

loans. The reason is that if all predetermined covariates between judicial and power of

sale states are similar implying the risk profiles of customers are similar, we would expect

to see a similar amount of loans that lenders sell to or securitize through GSEs. Any

difference that is observable in this measurement would be an indication for the difference

in risk shifting behaviour of the lenders. Figure 7 plots the aggregate loan proportion that

21



the lenders in each state sold to GSEs. In the pool of all loans that are eligible for GSEs,

on average, while the lenders in power-of-sales states only sold or securitized less than

40%, the lenders in judicial review states sold or securitized more than 50%. Why do we

claim that this shows obvious evidence of risk shifting channel? A review on how these

GSEs operate in the secondary market can explain this mechanism better.

GSEs are government sponsored enterprises that are not allowed to issue loans in the

primary market. Those GSEs operate within the secondary market only with the mis-

sion of providing liquidity to the financial market and help stabilize the financial system.

According to Lucas (2011), the loans that are eligible for those GSEs are from lower or

mid income borrowers who have debt to income ratio ideally higher than 28%, the loan

to value ratio less than 97% and the loan amount is less than the conforming limit which

is 417 million USD in 2007. The GSEs are likely to buy the loans from lenders as long as

the loans are eligible to have higher profit. At the same time, they do not worry too much

about the risk as they are sponsored by the government.

In this study, we argue that when the lenders have the option of selling their loans to

Fannie and Freddie, they need to consider cost and benefit: benefit would be increased

liquidity, cost would be the discount that Fannie and Freddie applied when they buy the

mortgages. In borrower friendly states, the benefit of selling loans to GSEs would also be

shifting the risk of foreclosure to the GSEs, thus avoiding the higher cost of foreclosure

in the event of default. In contrast, in lender friendly states, they would consider to hold

more mortgages in their portfolio even if those mortgages are eligible for GSEs.

We take further steps to see if the lenders prefer to sell and securitize the lower quality

loans in their portfolio to the GSEs by looking at the aggregate FICO credit score of

the borrowers between judicial review and power-of-sales states. Figure 7b confirms our

hypothesis and shows that overall, loans that were purchased by GSEs in a judicial review

state are associated with 17 points lower in borrower’s FICO score compared to that in

a power-of-sales state. This risk shifting behavior, on the one hand, is a self protective

tool for the lenders, but on the other hand, shows an issue in the business activities of the

GSEs during the research period.

Demyanyk and Van Hemert (2011) documents that the secutizers, including GSEs,

to some extent, were aware of the fall in credit quality of the mortgages prior to the

subprime crisis. However, due to the housing goals of the Community Reinvestment Act

and the government sponsored status of the GSEs, Fannie Mae and Freddie Mac were

overexpanding and have become the two guaranteed-to-fail corporations. As a result, they

have created a negative by-product that is associated with higher mortgage delinquencies.
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(a) Proportion of GSE purchased mortgages (b) Credit Score of the GSE’s purchases

Figure 7: Mortgage for Lower Income Borrowers and Subprime Mortgage

5.3 Robustness Checks

Our results on the effect of foreclosure laws on lender’s screening and risk shifting so far are

based on using the data within the 10 miles of the neighbourhood of the state border and

a 0.05-mile bandwidth. Above we discuss a number of results that support the legitimacy

of this regression discontinuity design. First, despite stark differences in foreclosure laws,

the comparison of state-level variables yields evidence that judicial and nonjudicial states

are remarkably similar otherwise, providing support for the fact that our results are not

driven by other predetermined covariates. Second, we find that individuals are not able to

precisely sort around the border between a judicial review state and a power-of-sale state

in our analysis. Provided that strategic behaviour is absent from the data, our regression

discontinuity design provides casual inference as treatment status is randomly assigned

and therefore uncorrelated with potential confounding omitted variables. In this part, we

discuss further sensitivity checks regarding the validity of our empirical strategy.

5.3.1 Data Smoothing

Perhaps one of the biggest concern in our results is that the possibility of over-smoothing

data by using too wide a bandwidth. We follow Lee and Lemieux (2010) and repeat

the analysis employing a 0.025-mile and a 0.0125-mile bandwidth. As reported in Table

4, all coefficients on acceptance rate, subprime mortgage, loans issued for lower income

borrowers and loan proportion sold to GSEs are significant with the similar magnitudes

estimated in the main tests. This means, using smaller bandwidth, our findings remain

unchanged.
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Table 4: Data Smoothing

Variable Acceptance Rate Denial Rate Low-income Loans Subprime Loans GSE purchased

0.025-miles -0.0266∗∗∗ 0.0332∗∗∗ -0.466∗∗∗ -0.606∗∗∗ 0.116∗∗∗

(-2.741) (5.866) (-18.12) (-4.795) (4.898)

0.0125-miles -0.0418∗∗ 0.0392∗∗∗ -0.571∗∗∗ -0.551∗∗∗ 0.111∗∗∗

(-2.509) (3.863) (-13.91) (-5.212) (5.010)

Notes: The corresponding t-statistics are reported in parentheses. *, **, and *** indicate statistical

significance at the 10%, 5%, and 1% levels respectively.

5.3.2 Parametric Approach

According to McCrary (2008), the true functional forms to fit the data are often unknown

and the choice between parametric and non-parametric approached are just “nominal” in

nature. To ensure that our findings are not simply due to the non-parametric approach, we

parametrically estimate the Equation 2. The corresponding coefficients imply that more

regulated foreclosure process indeed enhances lending standards and improves lender risk

shifting behaviour. The results of these tests are reported in Table 5.

5.3.3 Falsification Tests

As a final excercise, we employ a regression discontinuity design around the “fake” cutoff

point. Bayer et al. (2007) and Keele and Titiunik (2015) address the concern of using

geographic regression discontinuity regarding compound treatment effects. To address this

issue, we “move” the real border another 5 miles toward the judicial review states. If our

results are driven by other compound treatment effects or other state-wide characteristics,

we would observe the same effects using the “fake” borders. It turns out this is not the

case. In particular, we do not observe any discrete jump in acceptance rate, denial rate,

deliquency rate, subprime mortgage issuance, loans issued for lower income borrowers and

loans sold or securitized via GSEs. This result again confirms the validity of our sharp

regression discontinuity design.

6 Conclusion

Comparing mortgage applications within a narrow neighborhood of the border between

borrower-friendly states and lender-friendly states, we find that foreclosure laws cause a

significant enhancement in lenders screening and risk shifting. The local average treatment

effects indicate that mortgage approval rates are 3%-4% lower within the treatment group.
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Table 5: Parametric Approach

accept400 denial400 loan amount400 spa400 gse aratio400

Treatment -0.0024∗∗∗ 0.0023∗∗∗ -0.0285∗∗∗ -0.1275∗∗∗ 0.0031∗∗∗

(-4.08) (7.04) (-15.69) (-12.71) (3.36)

Unemployment Rate 0.0015 -0.0003 0.0253∗∗∗ 0.0278 -0.0077

(1.13) (-0.36) (6.07) (1.38) (-1.52)

Per Capita Income 0.0306∗∗∗ -0.0089∗∗ 0.2559∗∗∗ -0.1017 -0.0665∗

(3.42) (-2.17) (10.11) (-0.82) (-1.80)

Deficiency Judgement -0.0043 0.0060∗∗ -0.0043 -0.1541∗ -0.0065

(-1.01) (2.16) (-0.25) (-1.67) (-0.39)

Foreclosure Timelines 0.0010 0.0013 -0.0220∗∗ -0.0461 0.0073

(0.31) (0.66) (-2.12) (-0.90) (0.51)

New Establishment Firms 0.0000 -0.0020∗∗∗ 0.0112∗∗∗ 0.0000 -0.0039

(0.02) (-3.03) (2.93) (.) (-1.03)

House Prices -0.0009 -0.0026∗∗∗ 0.0161∗∗∗ 0.0392∗ 0.0041

(-0.67) (-2.85) (3.43) (1.77) (0.60)

N 3163 3163 3163 3163 3163

R2 0.33 0.17 0.49 0.37 0.36

t statistics in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Notes: The corresponding t-statistics are reported in parentheses. *, **, and *** indicate statistical

significance at the 10%, 5%, and 1% levels respectively.
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(a) Acceptance Rate (b) Denial Rates

(c) Delinquency Rates (d) Low-income Loan Amount

(e) Subprime Mortgage (f) GSE purchased loans

Figure 8: Falsification Tests
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The magnitude of the effects is considerably larger for sub-prime applications and those

with lower income. Our results also indicate that lenders in judicial review states reduce

their risk exposure by either selling or securitizing their mortgage loans to Government

Sponsor Enterprises.

A host of placebo tests confirm that such behavior occurs only at the border of states

with asymmetric foreclosure laws, and a set of robustness checks demonstrate that the

treatment effects are not due to strategic selection by either banks or borrowers. Our

findings not only inform the debate about whether borrowers rights increase borrowers

interest but also about the concern regarding the effects of foreclosure laws on lenders.

Unlike previous studies which claim that borrower rights cannot protect borrower

outcomes by looking at a reduction in loan supply, we see the enhancement in lending and

risk management standards as beautiful effects of the foreclosure laws. Our results also

shed light on the debate around the fault in the business model of the GSEs prior to 2008.

While lenders successfully shift their risk exposure to the GSEs, the GSEs seem to absorb

all the low quality loans that the market has to offer.
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Appendix

Figure 9: F-test for optimal bandwidth choice

28



References

Ambrose, B. W., Buttimer Jr, R. J., and Capone, C. A. (1997). Pricing mortgage default

and foreclosure delay. Journal of Money, Credit, and Banking, pages 314–325.

Bauer, P. B. (1985). Judicial foreclosure and statutory redemption: The soundness of
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