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Abstract

Traditional macroprudential restrictions on household borrowing promote financial stabil-

ity and slow house price growth, but do so by excluding low-income borrowers from the hous-

ing market. We demonstrate how regulations mandating appraisal independence serve as sim-

ilarly effective stability tools while simultaneously promoting housing affordability. Our anal-

ysis exploits three categories of US state-level regulations enacted between 2010 and 2023 that

limit the ability of lenders and appraisal management companies (AMCs) to pressure apprais-

ers to inflate valuations through compensation, improper audits, and blacklisting. Following

regulatory changes, appraised values decline, reducing house prices by 6.5% over the follow-

ing five years, with larger effects in areas with low housing supply elasticity. Explaining these

results, we find that low appraisals lead to price renegotiation rather than contract termination.

In addition, as the effects are greatest among more affordable housing, we observe a shift to-

wards low-income and low credit score homeowners. Despite this shift, depressed house price

growth also decreases monthly mortgage payments, leading to a lower mortgage delinquency

rate in equilibrium.
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1 INTRODUCTION

Periods of fast growth in household leverage are followed by economic downturns and persistent

unemployment (Jordà et al., 2016; Mian et al., 2017). To limit such cycles, over eighty countries

since 1990 have imposed limits on household borrowing (such as restrictions on loan-to-value

(LTV) and debt-to-income (DTI) ratios) as a form of macroprudential policy. Underlying these

policies are theories that borrowers fail to internalize the negative consequences of their borrow-

ing on the macroeconomy (Caballero and Krishnamurthy, 2001; Dávila and Korinek, 2018; Jeanne

and Korinek, 2020; Lorenzoni, 2008) and significant empirical evidence that such policies have

reduced credit exposure (De Araujo et al., 2020; Peydró et al., 2024; Van Bekkum et al., 2024).

At first glance, these policies also appear to support access to the housing market by slowing

local house price growth (Crowe et al., 2013; Epure et al., 2024; Igan and Kang, 2011; Laufer and

Tzur-Ilan, 2021; Zhang and Zoli, 2016). However, the price decline is due to a reduction in housing

demand among low-income households who are no longer able to cover the larger downpayments

(Acharya et al., 2022; Fuster and Zafar, 2016, 2021; Peydró et al., 2024). As a result, a large litera-

ture documents how such constraints on household borrowing decrease transitions to home own-

ership, especially among low-income, younger, and first-time buyers, ultimately leading to greater

economic inequality (Frost and Van Stralen, 2018; Kinghan et al., 2022; Tzur-Ilan, 2023).1 Standard

macroprudential policies therefore have the considerable downside of exacerbating recent housing

affordability concerns.2

In this paper, we demonstrate how macroprudential policy aimed at restricting consumer bor-

rowing can be designed to improve, rather than reduce, housing access for financially-constrained

households. Rather than imposing explicit limits on borrowing, we instead focus on the benefits of

appraisal independence mandates as dual macroprudential and affordability policy. Past research

argues appraiser independence reduces appraiser incentives to inflate the denominator of the LTV-
1We refer readers to Peydró et al. (2025) for a complete overview of the literature.
2For instance, a December 2025 survey found 39% of Americans reported it was very difficult to find affordable

housing in their area with another 39% reporting it was somewhat difficult.
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ratio, reducing the amount of available credit for a given purchase (Agarwal et al., 2020; Ding and

Nakamura, 2016; Shi and Zhang, 2015). Similar to traditional macroprudential tools, this leads to

a reduction of credit supply and, potentially, lower local house price growth, mortgage payments,

and borrower delinquency. Motivated by these arguments, over 145 countries impose appraisal in-

dependence requirements (based on adoption of the International Valuation Standards) and over

100 mandate appraisal audits (based on registration with the Royal Institution of Chartered Sur-

veyors (RICS)).3 However, in contrast to these standard tools, mandating appraisal independence

also encourages a renegotiation between the buyer and seller to lower the purchase price (Fout and

Yao, 2016; Shi and Zhang, 2015), and these renegotiations are most successful when buyers face

binding constraints (Fout et al., 2022). Combined, appraisal independence mandates have the po-

tential to disproportionately lower the purchase price of starter homes, leading tomore low-income

homeowners without an increase in credit risk.

Our analysis exploits changes in appraisal regulation following the 2000s housing boomand the

ensuing Great Recession. Explaining these events, critics argued lenders pressured appraisers to

deliver valuations above fundamentals, especially as mortgages were rapidly sold to government-

sponsored enterprises (GSEs) or private investors, limiting originators’ credit exposure. Motivated

by these concerns over appraiser independence, the 2010 Dodd-FrankWall Street Reform and Con-

sumer Protection Act (Dodd-Frank) enacted new barriers between lenders and appraisers, ulti-

mately leading to the creation of a new industry, Appraisal Management Companies (AMCs), to

act as intermediaries between the two groups.

Under the Dodd-Frank Act, states were required to establish a regulatory framework for Ap-

praisal Management Companies by 2015 (and later extended to 2019). Between 2010 and 2019,

states independently developed, enacted, and amended their own frameworks regulating the re-

lationship between appraisers and lender/appraisal management companies. While the rise of
3Beyond these occupational requirements, at least 31 countries have explicit, national-level statutory regulations

specifically designed to promote or mandate appraiser independence including the US, China, India, United Kingdom,
and European Union nations.
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Appraisal Management Companies (AMCs) was meant to promote appraisal independence, ap-

praisers routinely report that AMCs increase, rather than decrease, pressure to approve overvalued

home purchases (Yun et al., 2022). In response to these concerns, a subsample of states attempted

to further enforce appraiser independence through a range of laws including:

1. Compensation (Primary Regulation): AMCs are required to post a surety bond to guaran-

tee appraiser compensation in the event of an adverse event and/or pay an appraiser within

a specified number of days following the completion of the assignment

2. Removal: AMCs must identify the exact misconduct of the appraiser and/or provide evi-

dence ofmisconduct before removing an appraiser from an appraiser panel (list of appraisers

for future appraisal opportunities)

3. Review: Any audit of a submitted appraisal must be completed by a state-licensed appraiser

employed by the AMC

Our analysis exploits the staggered adoption of appraiser independence regulation across states

as a shock to appraiser independence. We identify 44 states implementing appraisal compensation

reforms between 2010 and 2019, along with 47 appraiser panel removal reforms, and 37 appraisal

review requirements reforms. Our analysis therefore implicitly compares states before and after

the enactment of the regulation, as well as neighboring states that never required the disclosure

of appraiser compensation over the time period. In support of this identification strategy, we find

no evidence that control and treated states differ in either economic or demographic variables, in-

cluding recent house price growth. Last, the regulationmay be correlatedwith house price growth

due to a decline in local economic fundamentals. However, we validate the regulation had limited

impact on local rental rates, per capita income, or local housing supply.

Turning to our primary results, we evaluate the impact of appraisal independence reform on

house prices. We find home prices are seven percentage points lower five years after appraisal

compensation reform. Average-treatment effects are statistically-significant at the 1%-level, while
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we can reject pre-trends. Given the mean price during our sample period (roughly $240,000),

we estimate the regulations reduced prices by roughly $17,000. Similarly, we estimate panel re-

moval regulation depresses 5-year house price growth by six percentage points, with a similar

five percentage-point decline due to appraisal review legislation. The effects remain large and

statistically-significant when we combine laws into a single econometric framework.

For further identification, we estimate the comparative effect of appraiser compensation regu-

lations across MSAs that differ in their housing supply elasticity. Following a demand shock for

housing, we hypothesize prices to rise in areas with low housing elasticity as buyers compete for

the existing housing stock; introducing appraisal compensation regulations will mute the price

impact and lead to lower price growth in the aggregate. In contrast, high housing supply elasticity

areas build more housing in response to a demand shock, limiting price increases, and, as a result,

limiting the request that appraisals approve values above recent purchases. Distinguishing loca-

tions into high- and low-housing supply elasticity areas, we estimate average treatment effects are

over 50% larger in low-elastic areas compared to areas with housing supply elasticity above the

median.

Why does appraisal independence lead to lower house prices? We provide three pieces of evi-

dence that appraisal regulation leads to the renegotiation of lower prices. First, we directly verify

that appraisal regulations impact appraisal values. In line with the effect on transaction prices,

we find appraisal values decline by six percentage points five years after compensation regulation

reform, with similar effects from our other regulations. Second, we find indirect evidence of con-

tract renegotiation. Although we cannot observe renegotiation directly, we collect data on listed

homes that experience a price cut while on the market, and confirm regulations increase the size

of the mean price cut. Third, we evaluate the impact of reforms on mortgage rejections and with-

drawals. If sellers are unwilling to renegotiate a transaction after a low appraisal, we should find

an increase in the percent of mortgage withdrawals, especially for buyers without the resources to

cover a larger downpayment. In opposition to these arguments, we find appraisal compensation
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regulation increases mortgage denial due to low collateral by only 0.3 percentage points after five

years. While the result is statistically-significant, the magnitude suggests most contracts are not

terminated following treatment.

We next analyze the impact of appraisal regulation reform on affordability across two dimen-

sions. First, we evaluate the impact on affordable homeprices. We split zip-codes based onwhether

home prices are above or below the median in the MSA.We confirm regulation disproportionately

impacts lower-cost neighborhoods; these differences are further magnified when focusing on the

subsample of high-cost MSAs most relevant to affordability concerns. In addition, we evaluate the

characteristics of the homes themselves. We document appraiser compensation reform has twice

the impact on condominiums compared to single-family residences, as well as a similar magni-

tude effect when we compare 1 bedroom homes to 5+ bedroom homes. Second, the results above

suggest regulation disproportionately impacts more affordable housing; if true, we should find an

increase in the proportion of financially-constrained households. We estimate compensation regu-

lation decreases borrower income growth by 4 percentage points five years later, while the average

FICO score of a buyer declines by 1.5 points. Combined, the results provide further evidence of an

increase in housing affordability.

The results above show both (i) a decrease in house prices and (ii) an increase in financially-

constrained buyers; combined, the impact of appraisal regulations on credit risk is ambiguous. To

measure ex-ante credit risk, we evaluate the impact of regulations on borrower DTI-ratios. While

monthly income also declines by a similar extent (due to the increase in constrained buyers), we

find debt payment decreased (due to lower prices) by a similar extent. These effects largely offset

each other, limiting the impact of regulations on DTI and LTV ratios. Tomeasure ex-post credit, we

evaluate the impact of appraisal independence ondelinquency rates. Wefind the likelihood amort-

gage enters delinquency within the first five years after origination decreases by 1.3 percentage-

points, and the effect is highly statistically-significant. Combined with the limited impact on debt

ratios, we find no evidence of any increase in lender credit risk. The end result is further confirma-
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tion of the benefits of this approach for macroprudential policy.

Overall, our results document the benefits of appraisal independence policy for both housing

affordability and financial stability. While our analysis focuses on regulatory changes in response

to the 2010 Dodd-Frank act, these issues are just as relevant today. For instance, the Appraisal

Modernization Act, introduced to Congress in July 2025, focuses on ensuring a national fair and

unbiased appraisal process through (i) a newpublic database on appraisals, (ii) a standardizedRe-

consideration of Value (ROV) process that does not violate Appraiser Independence Requirements

(AIR), and (iii) new oversight practices that prevent the blacklisting of appraisers providing hon-

est appraisals. As of 2026, this legislation has been integrated into the broader ROAD (Renewing

Opportunity in the American Dream) to Housing Act, which also aims to simplify independence

standards across all federal agencies and address the appraiser shortage. Our results suggest these

changes will likely lead to increased appraiser independence across all states, improving both fi-

nancial stability and housing affordability.

Our research is closest to recent research evaluating the impact of appraisal independence (due

to the implementation of the Home Valuation Code of Conduct) on appraisal bias, mortgage orig-

ination characteristics, and ex-post defaults (Agarwal et al., 2020; Ding and Nakamura, 2016; Shi

and Zhang, 2015). However, this research suggests appraiser independence has only a minor ef-

fect on aggregate housing price growth.4 By exploiting recent state-level regulations on appraisal

management companies, we instead demonstrate substantially larger effects of appraiser indepen-

dence on the housing sector. Further, even if independence reduces house price growth, it is un-

clear whether this helps or hurts access to ownership. If sellers are unwilling to lower the asking

price following a low appraisal, we may expect a reduction in ownership among cash-constrained

households. Our results instead show appraisal independence policies increase access to the hous-

ing sector.
4For instance, Shi and Zhang (2015) estimate appraisal bias decreased by 0.6-1.2 percentage-points, while Agarwal

et al. (2020) estimate a similar 1 percentage point decline. In a related study, Ding and Nakamura (2016) estimate a 1.9
percentage point increase in the likelihood a home is appraised below the transaction price.
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More generally, we add to the literature documenting the impact of borrower-focused macro-

prudential policies including limits on LTV, DTI, and Debt Service-to-Income (DSTI) ratios. Sim-

ilar to our research, this literature has focused on the impact of these regulations on household

balance sheets, financial stability, and house price growth (Crowe et al., 2013; Epure et al., 2024;

Igan andKang, 2011; Laufer and Tzur-Ilan, 2021; Zhang andZoli, 2016). Novel to this literature, we

showhowpotential policies can be implementedwithout disproportionately impacting financially-

constrained households. In addition, past research focuses on macroprudential requirements set

either at the national level, or in direct response to rising house price growth (Chi et al., 2023), com-

plicating standard identification strategies. Instead, our analysis exploits policy changes across US

states that are unpredicted by economic and financial conditions. Our results therefore verify the

impact of macroprudential policy on the housing sector.

2 Macroprudential Policy

2.1 Household Borrowing Restrictions.

Between 2000 and 2006, US house prices doubled. At the center of this rise was expansion of the

mortgage-backed securities market, which allowed mortgage originators to quickly offload mort-

gages to outside investors. Between 2000 and 2003, MBS issuance tripled to $3.2 trillion, fueled by

the growth of the Government-Sponsored Enterprises (GSEs). As house prices continued to grow,

so did growth in the private-label securities market, increasing from 8% of all issuance in 2003

to a quarter of all issuance by 2006. However, the growth of the securitization market also fueled

agency concerns. When lenders retain loan originations on the balance sheet, they are incentivized

to limit the LTV ratio underlying collateral in the case of default; however, these incentives are lim-

ited when loans are instead sold or securitized to outside parties.

Economists and regulators blamed the rise in household leverage, and resulting house price

growth, for the subsequent Financial Crisis and Great Recession. For instance, Mian et al. (2013)
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show thatU.S. countieswith higher pre-crisis household leverage experienced sharper contractions

in consumption and employment during the 2007–2009 downturn; evenmore relevant, Dell’Ariccia

et al. (2012) document that rapid credit expansion accompanied bydeteriorating lending standards

(including effective LTV ratios that exceeded prudent thresholds) was a robust predictor of sub-

sequent banking sector stress across a broad cross-section of countries.

In response to these issues, over 130 nations to date have adopted some type of macropruden-

tial restriction on household borrowing according to estimates from the International Monetary

Fund (IMF) and the Bank for International Settlements (BIS). These regulations reflect a broad

consensus among regulators and academics that excessive mortgage leverage constitutes a pri-

mary transmission channel through which housing market imbalances generate systemic financial

risk.

Loan-to-value restrictions emerged as the most widely deployed instruments in the macropru-

dential policy toolkit. At their simplest, LTV restrictions, modeled here as ϕ limit a household’s

debt, d up to a fraction of owned housing, h:

di ≤ ϕhi, (1)

Studies of these interventions in Hong Kong, South Korea, the Netherlands, and Canada con-

firm that binding LTV restrictions reducemortgage origination volumes, slow house price appreci-

ation, and compress the distribution of borrower leverage at the point of origination, providing di-

rect evidence that the instrument achieves its proximate financial stability objectives (Crowe et al.,

2013; Epure et al., 2024; Igan and Kang, 2011; Laufer and Tzur-Ilan, 2021; Zhang and Zoli, 2016).

Despite their demonstrated effectiveness as a stabilization instrument, LTV restrictions succeed

by imposing a minimum downpayment requirement, effectively operating as a wealth screen on

home ownership. For instance, Tzur-Ilan (2023) exploits a series of LTV limit changes in Israel to

show that a tightening from a 90 to 75 percent maximum LTV reduces first-time homeownership

rates by approximately 30 percent among the affected cohort, with the largest effects concentrated

8



among younger and lower-income households for whom the required downpayment increment

represents a binding liquidity constraint.

While the US does not impose LTV restrictions at the national level, these effects remain just as

relevant. For illustration, we present two graphs in Figure 1. In Panel A, we aggregate 2024 data on

LTV ratios and borrower income at the three-digit level and plot the relationship; in Panel Bwe plot

the relationship between the LTV ratios and the proportion of first-time borrowers. In line with

the argument above, we find borrower income is negatively correlated with LTV ratios, while the

proportion of first-time buyers is associated with higher LTV ratios. Taken together, this evidence

establishes that LTV restrictions generate a fundamental tension between systemic risk reduction

and distributional equity. This fact motivates our search for alternative instruments that decouple

financial stability objectives from the rationing of credit to wealth-constrained households.

2.2 Appraisal Independence Restrictions

In addition to lowering lender incentives to limit borrowing, the growth of mortgage securitiza-

tion also reduced the benefits of accurately appraising the value of the underlying collateral in

the case of default. LTV restrictions promote financial stability by restraining household borrow-

ing: assuming a $500,000 value of the underlying housing collateral and an 80% LTV restriction,

households cannot borrow more than $400,000. Yet, this also implies that household borrowing

depends on the accuracy of the underlying property appraisal. While a true LTV-ratio should be

calculated as the loan amount over the fundamental value of the underlying collateral, in practice,

the denominator in estimated LTV ratios, valuation, is estimated as the minimum between (i) the

appraisal value of the underlying collateral and (ii) the transaction price. If the reported property

valuation and transaction price exceeds the fundamental value, the estimated loan-to-value (LTV)

ratio on the underlying mortgage is understated at origination.

In line with these arguments, a large literature documents the misaligned incentives of ap-

praisers in the run-up to the Global Financial Crisis. For instance, Griffin and Maturana (2016)
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found that 45% of homes backed by private-label mortgages have appraisals 5% higher than an

industry-leading appraisal value model (AVM), and find suggestive evidence appraisers are ex-

plicitly targeting appraisal values preferred by the lender. Similarly, Agarwal et al. (2015) estimate

a 5% average valuation bias, and this bias is larger when the transaction is mediated through a

broker and is highly levered. These results are extended in Kruger andMaturana (2021), who find

a subset of appraisers are disproportionately responsible for these high appraisals, and these same

appraisers are associated with more repeat business. Perhaps most convincingly, Eriksen et al.

(2020) find that valuations are 4-8% higher when appraisers are aware of contract prices.

At first glance, restrictions on appraisal independence should have similar impacts to LTV re-

quirements. For illustration, consider

di ≤ ϕ ĥi, (2)

where ĥi is the appraised value of household i’s property. We can further assume the appraised

value is a noisy, potentially biased estimate of the true hi:

ĥi = hi × (1 + εi + δ), (3)

where ε is appraisal noise and δ ≥ 0 is a fixed aggregate inflation bias. In this instance, reducing the

appraisal bias throughmacroprudential regulation implies δ → 0, and therefore has similar effects

as the LTV restriction above. Through the same channels as discussed earlier, theory suggests

effective mandates will therefore depress household debt and housing values.

Motivated by these arguments, over 145 countries impose appraisal independence require-

ments (based on adoption of the International Valuation Standards) and over 100 mandate ap-

praisal audits (based on registration with the Royal Institution of Chartered Surveyors (RICS)).

Beyond these occupational requirements, at least 31 countries have explicit, national-level statu-

tory regulations specifically designed to promote or mandate appraiser independence including
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the US, China, India, United Kingdom, and European Union nations.

For instance, following the Financial Crisis, US regulators enacted the Home Valuation Code of

Conduct (HVCC), which became effective in May 2009. Under the HVCC, all loans purchased by

either Fannie Mae or Freddie Mac must be independent from lender influence, which is imposed

through two channels.5 First, any person involved in the transaction is prohibited from attempting

to influence an appraisal through coercion/bribery, intimidation, or collusion. Second, lenders are

prohibited from having direct involvement with the appraiser, which includes (i) appraiser selec-

tion, ordering a report, or communicating with the appraiser regarding the valuation. The 2010

Dodd-FrankWall Street Reform andConsumer ProtectionAct later expanded these regulations the

following year by mandating these rules for all residential mortgages, not just loans sold to Fannie

Mae and Freddie Mac.

Despite the prevalence of these regulations, empirical evidence finds these appraisal indepen-

dence mandates are far less effective macroprudential tools when compared to LTV restrictions.

For instance, Shi and Zhang (2015) estimate that, following the introduction of the USHome Valu-

ation Code of Conduct, appraisal bias decreased by 0.6-1.2 percentage-points, while Agarwal et al.

(2020) estimate a similar 1 percentage point decline. In a related study, Ding andNakamura (2016)

estimate a 1.9 percentage point increase in the likelihood a home is appraised below the transaction

price. Beyond home prices, Agarwal et al. (2020) estimate the HVCC led to an increase, rather than

decrease, in the mortgage default rate.

3 METHODOLOGY

3.1 Hypothesis Development

The last section summarized the current state of macroprudential policy and research, focused on

both household borrowing limits and appraisal independence mandates. First, evidence suggests
5We refer readers to (Agarwal et al., 2020) for additional details.
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household borrowing constraints, such as LTV restrictions, can have significant impacts on house

prices and debt, but do so by excluding financially-constrained households from the housing mar-

ket. Second, appraisal independencemandates, such as that imposed by theHomeValuation Code

of Conduct, should have similar impacts as LTV restrictions according to standard theory; however,

empirical research to date has found limited effects on house prices and household borrowing. This

section instead outlines two alternate arguments:

1. Similar to household borrowing constraints, appraisal independence mandates can have sig-

nificant impacts on house prices and household borrowing

2. Unlike household borrowing constraints, independencemandates do not exclude financially-

constrained households from the housing market

We outline each argument in detail below.

Impact of Appraisal Independence on House Prices and Household Borrowing

Unlike LTV restrictions, we argue that in response to an appraisal gap (the difference between the

contracted price and the appraisal price) , sellers largely agree to renegotiate the final transaction

price. Unsurprisingly, buyers routinely attempt to negotiate following a low appraisal. As dis-

cussed earlier, the low appraisal will decrease the amount of financing available for the purchase,

disproportionately impacting more constrained borrowers. In addition, all buyers may update

their beliefs regarding the fundamental value of the home due to the new appraisal information.

More surprising, recent evidence suggests the majority of sellers will agree to renegotiate. Specif-

ically, appraisal gaps increase the likelihood of a downward renegotiation from four percent of

transactions to 56% of transactions, and the size of this renegotiation increases with the appraisal

gap (Fout et al., 2022). Further, the authors show that even among the least constrained buyers, an

appraisal 1% below the contracted price leads to renegotiation in nearly 50% of instances.

There are several arguments forwhy sellers arewilling to renegotiate following a low appraisal.
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First, according to theNational Realtors Confidence Index, roughly 80% of contracts explicitly state

that a low appraisal voids the contract. Second, the seller recognizes that a low appraisal will

affect not only the current transaction, but also future transactions due to both the financing and

information channel outlined above. Third, if a deal falls through, the house must be relisted,

which leads to a longer time on market and greater stigma. In line with this argument, the 2024

National Association of Realtors finds homes on the market for 9-16 weeks sell 4% below listing

price, while homes on the market for over 17 weeks sell at a 6% reduction.

Fourth, even if the seller eventually finds another buyer at a similar price, the carrying costs

potentially outweigh any benefits of finding a new buyer. Current estimates from the National

Association of Home Builders suggest monthly carrying costs between $3,000 and $4,000, driven

by mortgage payments, property taxes, utilities, insurance, and maintenance. Fifth, sellers are

simultaneously in the process of buying a house as they sell their last home, and require their

last home to be sold to afford the new downpayment. According to the National Association of

Realtors, over 75% of home buyers previously owned a home; within this subset of repeat buyers,

the majority finance their purchase using the proceeds from the sale of the previous home.

Combined, our first hypothesis is that lower appraisal value leads to a lower transaction price

and as a result reduced household borrowing. The lower transaction price will directly impact ag-

gregate local price indices. In addition, this reduction of property values at the property-level will

impact future appraisal values as nearby homes are used as comparables in the appraisal process.

The end result is a further decline in local house prices.

Impact of Appraisal Independence on Housing Affordability

Next, we consider the disparate impact of valuation regulations across buyer type. As argued

above, lenders have incentives to inflate the valuations of the underlying collateral to originate,

and then securitize the loan. This implies that incentives are largest for financially-constrained

borrowers that are unable to increase their downpayment in the event of a low appraisal. Under
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this setting, regulations reducing appraisal biaswill disproportionately impact constrained buyers,

leading to the same distributional consequences as LTV restrictions.

Despite this standard wisdom, there are reasons to hypothesize appraisal regulations may in-

stead disproportionately benefit constrained borrowers. Specifically, as further demonstrated in

(Fout et al., 2022), high LTV borrowers usually recapture the entire difference between contract

and appraised value, while borrowers with lower LTV split this difference. A potential explanation

for this finding is that constrained buyers, by definition, are less able to cover a larger downpay-

ment that may be required following a low appraisal value. This limits the negotiation position

of the seller. In addition, assuming buyers sort into housing based largely on their ability to cover

the downpayment, alternative potential buyers will face similar financial constraints. As a result,

sellers face limited benefits of relisting the home.

As a secondary argument, the National Association of Realtors found that in the years follow-

ing the Great Recession, the majority of first-time home buyers finance the purchase through a

VA or FHA loan. However, VA and FHA loans explicitly require that the buyer cannot be forced

to complete the purchase or forfeit their deposit if the appraisal is lower than the contract price.

This implies these buyers will not forfeit any earnest money if they walk away from a transaction

following a low appraisal. In addition, these appraisals are attached to the property for 180 days,

meaning that even alternative buyers are guaranteed to see the low appraisal.

Third, both AMCs and appraisers can infer the financial constraint of the buyer based on the

house and neighborhood characteristics, loan characteristics such as LTV, and loan type (whether

the loan is FHA or VA loan). As a result, the appraisal management company may apply more

pressure to the appraiser to inflate values for these constrained buyers, or internalize the likely

preferences of the AMC and lender.

Combined, these arguments lead us to our second hypotheses: low appraisals will dispropor-

tionately lead to lower transaction prices when the buyer is financially-constrained. The lower

transaction price will impact the appraisal value of similar homes, further decrease local house
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price growth. The end result is an increase in the proportion of constrained new homeowners.

3.2 Identification

Before outlining our empirical specification, we first overview the regulatory landscape at the cen-

ter of our identification. As discussed earlier, in response to the 2008 Financial Crisis, regulators

enacted the Home Valuation Code of Conduct (HVCC), which became effective in May 2009; the

2010 Dodd-Frank Wall Street Reform and Consumer Protection Act later expanded these regula-

tions the following year. By enacting new barriers between lenders and appraisers, the HVCC and

Dodd-FrankAct led to the creation of a new industry, AppraisalManagement Companies (AMCs),

to act as intermediaries between the two groups. Yet, in spite of the arguments for a firewall be-

tween lenders and appraisers, evidence suggests AMC-led appraisals are actually more likely to

confirm the contract price and more likely to be significantly overvalued (overvalued more than

6% above fundamentals) (Shui andMurthy, 2018). In addition, the majority of appraisers identify

AMCs as their greatest challenge in the last year (Yun et al., 2022); when this question is further

broken down appraisers explicitly mention AMCs requests for revisions (28% of respondents) and

general pressure from AMCs (16%) as the primary challenge. Not surprisingly then, 47% of ap-

praisers report the appraisal process is worse since the implementation of the 2010 Dodd-Frank

Act.

In response to these concerns, some states attempted to expand appraisal independence beyond

the level required from the 2010 Dodd-Frank Act. As the power to regulate professions and issue

licenses is generally reserved for the states, real estate appraisers and AMCs are registered and su-

pervised at the state-level. Recognizing this state-level authority, the Dodd-Frank Act established

a minimum set of standards and requirements that must be imposed and enforced by each state;

states were given until 2015 (extended to 2019) to enact laws governing the registration, require-

ments, and enforcement mechanisms surrounding AMCs. Below are three regulatory categories

enacted by a subset of states to encourage greater appraisal independence from AMCs.
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1. Guaranteed Compensation for Appraisals. Our primary regulation focused on guaranteeing

compensation for appraisals. While the 2010 Dodd-Frank does recognize concerns over appraiser

compensation, the act abstains from placing explicit regulations on AMCs. Instead, the act states:

“withholding or threatening to withhold timely payment for an appraisal report or for

appraisal services rendered when the appraisal report or services are provided for in

accordance with the contract between the parties.” ....

”lenders and their agents shall compensate fee appraisers at a rate that is customary and

reasonable for appraisal services performed in the market area of the property being

appraised”

Yet, in the absence of more explicit compensation mandates, an AMC can strategically delay

appraiser payment, creating implicit pressure on appraisers to revise valuations upward in antici-

pation of future assignments and timely remuneration.

States have responded to these concerns using two approaches. First, some states expanded this

language by requiring AMCs to pay appraisers within a strict window (usually between 30 and

60 days), regardless of whether the loan closes. By imposing a binding deadline on fee disburse-

ment, payment window statutes reduce the credibility of implicit threats to withhold compensa-

tion, thereby strengthening the appraiser’s ability to issue an independent, unbiased valuation.

Alternately, a selection of states mandate AMCs to post surety bonds (generally between

$20,000-$100,000), or hold a line of credit explicitly for appraiser fees. Surety bond requirements

operate through a complementary but distinct channel, providing a structural guarantee of ap-

praiser compensation that does not depend on the continued solvency or cooperative behavior of

the AMC. Under a surety bondmandate, an AMCmust secure a bond from a licensed surety com-

pany in an amount sufficient to cover outstanding appraiser fees, giving appraisers a direct claim

against the bond in the event of nonpayment. The reduction in default risk is particularly conse-

quential for appraisers who depend on a concentrated set of AMC relationships for a substantial
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share of their income, as concentration amplifies the costs of nonpayment and correspondingly

amplifies the appraiser’s incentive to accommodate AMC preferences on valuation outcomes.

2. Panel Removal Requirements. Following an appraisal request from a local lender, an AMC

must find an available appraiser. There are two such methods; in the first method, the AMCs

will send out a communication to all appraisers in their contact list (called the appraiser panel)

detailing the property and appraiser compensation, and the first appraiser that agrees to the job

is chosen for the project. Second, the AMC will rotate through their contact list, providing each

appraiser the chance to accept the job until someone accepts the contract. This hiring structure

allows AMCs the opportunity to blacklist a given appraisal if the AMCwas not satisfied with prior

work. In response to these concerns, Dodd-Frank mandates that an appraiser is considered to

remain on a panel until given a written notice of removal.

Yet, a subset of states have enacted new requirements beyond the floor required byDodd-Frank,

requiring (i) the AMC to submit a written notice of the exclusion before the removal takes effect

to provide an opportunity to respond and repeal, or (ii) providing documenting evidence of the

misconduct. In the absence of a documentation mandate, an AMC can attribute a removal to os-

tensibly legitimate grounds, such as substandard work quality, missed deadlines, or procedural

noncompliance, while the true motivation is the appraiser’s unwillingness to accommodate up-

ward valuation pressure. By requiring contemporaneous, written documentation of the specific

grounds for exclusion, documentation mandates introduce an evidentiary record that constrains

the AMC’s ex post ability to recharacterize retaliatory removals as performance-based.

3. Restrictions on Reconsiderations of Value. AMCs can pressure appraisers to inflate estimates

by submitting a Reconsideration of Value (ROV) that identifies deficiencies in the appraisal process

that led to a low valuation. These deficiencies include excluding high-valued comparables, or dis-

regarding valuable characteristics of the property. According to federal law, any Reconsideration

of Value (ROV) must arise from the AMC’s Appraisal Review or Compliance Department as there
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must be a firewall between the review request of the loan production side of the AMC. Despite

this firewall, 28% of appraisers explicitly mention an AMC’s requests for revisions as their pri-

mary challenge in the profession. In the absence of licensure requirements for appraisal reviewers,

AMCs may assign the evaluation of completed appraisals to non-appraiser personnel-including

loan officers, underwriters, or in-house analysts whose compensation is tied to transaction volume.

The problem is compounded by the informational advantages that licensed appraisers hold over

non-appraiser reviewers with respect to local market conditions, comparable selection methodol-

ogy, and the professional judgment calls that inevitably attend complex valuations.

Many states, therefore, now require that any reviewer providing an opinion of quality or value

of an appraisal must also be an appraiser and licensed in the state where the property is located.

First, by restricting the reviewer population to credentialed professionals subject to the same Uni-

form Standards of Professional Appraisal Practice (USPAP) obligations as the original appraiser,

licensure requirements impose symmetric professional accountability on both the appraisal and

its review. Second, the geographic licensure requirement-mandating that the reviewer hold a li-

cense specifically in the state where the property is located, ensuring that quality assessments are

rendered by professionals with demonstrated familiarity with local market conditions.

Combined, the three frameworks listed above aim to ensure appraisal independence beyond

the minimum requirements of the Dodd-Frank Act. Despite the implementation of each frame-

work, empirical evidence regarding the benefit of each approach is limited. In the next section, we

develop a framework to evaluate the impact of each state policy on housing market outcomes.

3.3 Econometric Framework

To evaluate our hypotheses, outlined above, we exploit the staggered adoption of three categories

of state laws regarding AMCs:

1. GuaranteedCompensation: AMCs are required to post a surety bond to guarantee appraiser

compensation and pay an appraiser within a specified number of days following the ap-
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praiser

2. Panel Removal: AMCs must identify the exact misconduct of the appraiser and provide

evidence of misconduct before removing an appraiser from an appraiser panel

3. Review Requirements: Any audit of a submitted appraisal must be completed by a state-

licensed appraiser employed by the AMC

To estimate the causal effect of each regulatory category on local housing market outcomes, we

implement the heterogeneity-robust difference-in-differences estimator of De Chaisemartin and

d’Haultfoeuille (2024). This estimator is designed for staggered adoption settings in which treat-

ment effects may vary across cohorts and over time, and it is consistent even under arbitrary het-

erogeneity in treatment effects, a property that standard two-way fixed effects (TWFE) regressions

do not sharewhen treatment timing differs across units (Callaway and Sant’Anna, 2021; Goodman-

Bacon, 2021; Sun and Abraham, 2021).

Each binary treatment indicator equals one if the relevant law was in effect in state s during

year t (if the law’s effective year is less than or equal to t) and zero otherwise. States that had

not enacted the regulation by the end of the sample period are coded as never-treated for that

regulatory category. In addition to the three individual regulatory indicators, we construct an

aggregate treatment intensity variable, which ranges from 0 to three. We cluster standard errors at

the state level to account for within-state correlation as policy adoption occurs at the state level.

Our primary outcome variable is the log of the zip code-level Zillow Home Value Index, ob-

served annually. The unit of observation is the zip code z, and the panel spans the years 2010 to

2023. For each treatment variableDzt, the estimator identifies the dynamic average treatment effect

on the treated at horizon ℓ as

δ̂ℓ = E
[
∆Yt+ℓ

∣∣∣ switcher at t
]
− E

[
∆Yt+ℓ

∣∣∣ control group at t
]
, ℓ = 1, . . . , 6, (4)

where “switchers” are zip codes whose treatment status changes between t − 1 and t, and the
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control group consists of zip codes whose treatment status has not yet changed as of period t. We

estimate six post-treatment dynamic effects and two pre-treatment placebo periods. The two pre-

treatment periods—corresponding to ℓ = −2 and ℓ = −1—serve as our primary test of the parallel

trends assumption: under correct identification, pre-treatment trends in log house prices should

be statistically indistinguishable across treated and control zip codes.

From the vector {δ̂ℓ}6ℓ=1 we compute an aggregate average total effect,

δ =
6∑

ℓ=1

ωℓ δ̂ℓ, (5)

where the weights ωℓ are proportional to the number of switcher-observations contributing to each

horizon estimate. This scalar summary, reported as Av. tot. eff. in our tables, is the focus of our

inference regarding the average impact of each regulation on house prices. We report the p-value

for the joint test of nullity across all six post-treatment periods (H0 : δ1 = · · · = δ6 = 0) and the

p-value for the joint test of the two pre-treatment placebo coefficients (H0 : δ−2 = δ−1 = 0).

Before concluding this section, we note a limitation of our empirical strategy is that states may

adopt other categories of AMC regulation contemporaneously as part of a coordinated legislative

package. If the timing of adoption of one regulatory category is correlated with the adoption of

other laws, then ourmodelmay not isolate the causal effect of the regulation of interest, but instead

partially reflect the concurrent introduction of related laws. This contamination problem arises be-

cause the parallel trends assumption requires that, absent the treatment of interest, the treated and

control cohorts would have followed the same outcome path. If control states are simultaneously

adopting other AMC regulations that themselves affect house prices, this assumption is violated

even if the specific law under study was not yet adopted. Given this limitation, we interpret our

estimates as capturing the effect of each regulatory category on average, recognizing that in states

where multiple laws were adopted in close succession, the estimates may reflect a combination of

regulatory changes rather than the isolated effect of any single provision.
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4 DATA

4.1 Data Sources

Legal Sources.

Our primary source of policy variation is the staggered adoption of state-level legislation governing

Appraisal Management Companies (AMCs). As this legislation is in response to the 2010 Dodd-

Frank Act, we focus on all law introductions between 2010 and 2023. We manually collect data on

three categories of AMC regulations from the primary legal documents, including state statutes,

administrative codes, and regulatory amendments, for each state.

For each state and each regulatory category, we record the calendar year in which the relevant

legislation became effective, which serves as the treatment date in our staggered difference-in-

differences framework. States that had not enacted a given regulation by the end of our sample

period are coded as never-treated for that regulatory category.

House and Rental Price Data.

Our primary measure of local house prices is the ZillowHome Value Index (ZHVI), a monthly zip

code-level index of residential property values published by Zillow Research. The ZHVI is avail-

able at multiple levels of geographic aggregation, including neighborhood, zip code, city, county,

metropolitan statistical area, state, and nation, and covers the period fromApril 1996 to the present.

We employ the zip code-level series for all single-family residences and condominiums, which pro-

vides the geographic resolution required by our empirical strategy.

The ZHVI is constructed using a two-stage procedure. In the first stage, Zillow generates an

individual property-level estimated market value for more than 100 million residential properties

in the United States. Since January 2023, Zestimates are produced using a neural network model

that incorporates sales transaction records, tax assessment data, public property records, physical

home attributes such as square footage and number of bedrooms, and geographic location. In
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the second stage, the ZHVI aggregates property-level Zestimates into a geographic index using a

repeat-Zestimate methodology that is conceptually analogous to a repeat-sales index.

Similarly, the Zillow Observed Rent Index (ZORI), constitutes a monthly, repeat-rent index

measuring changes in asking rents over timewhile controlling for compositional shifts in the avail-

able rental stock - a methodological advance over simple median or mean price measures that con-

flate genuine price appreciation with changes in the quality distribution of listed units. The index

is dollar-denominated, capturing the mean of listed rents in the 35th-to-65th percentile range for

a given geography, and is available at the national, metropolitan statistical area, county, city, and

five-digit zip code levels for regions.

We also collect data on listing price reductions from Zillow. Specifically, we use the share of

active listings in a given zip code–month that experience a price cut, defined as a seller-initiated

reduction in the list price prior to sale. This measure captures the frequency with which sellers

revise asking prices downward in response to market conditions, providing a direct indicator of

the degree to which initial listing prices exceed what the market will bear.

Appraisal Data.

The Federal Housing Finance Agency’s Uniform Appraisal Dataset (UAD) Aggregate Statistics

Data File constitutes a publicly accessible, longitudinal panel of summary statistics derived from

appraisal reports submitted to FannieMae and FreddieMac in connectionwith single-familymort-

gage originations, covering the period from 2013 to the present at quarterly and annual frequencies.

Constructed from the universe of Enterprise-backed appraisals, the file aggregates appraisal-level

microdata across multiple geographic resolutions, including national, state, core-based statistical

area (CBSA), county, and census tract.
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Home Mortgage Disclosure Data.

Ourmortgage application data are drawn from theHomeMortgage Disclosure Act (HMDA) Loan

Application Register (LAR). For each covered application, the LAR records a rich set of borrower

and loan characteristics, including the loan amount, loan purpose (home purchase, refinance, or

home improvement), loan type (conventional, FHA, VA, or USDA), property type, lien status,

borrower race, ethnicity, sex, and self-reported gross income, as well as the geographic location of

the property at the census tract, county, and metropolitan statistical area level.

Our central outcome variable in the HMDA LAR is the action taken field, which records the

final disposition of each mortgage application into one of six mutually exclusive categories: (i)

loan originated, (ii) application approved but not accepted, (iii) application denied, (iv) applica-

tion withdrawn by applicant, (v) file closed for incompleteness, and (vi) loan purchased. When

an application is denied, lenders are required to report up to four reasons for the denial from a

standardized list of categories defined in Regulation C: (i) Debt-to-Income Ratio, (ii) Employment

History, (iii) Credit History, (iv) Collateral, (v) Insufficient Cash, (vi) Unverifiable Information,

(vii) Application Incomplete, (viii) Mortgage Insurance Denied, (ix) other.

Mortgage Loan Origination and Performance Data.

Mortgage data is drawn from the Single-Family Loan-Level Dataset published by Fannie Mae,

which provides origination and performance characteristics for a large sample of conventional

conforming mortgages acquired by Fannie Mae. The dataset contains loan-level information on

borrower credit scores, debt-to-income ratios, loan-to-value ratios, interest rates, loan amounts,

property location, and loan purpose, among other characteristics. In addition to information on

the loan at the time of origination, the data follows the performance of the loan as measured by

delinquency and default measures.

We place three restrictions on the data. First, we restrict the sample to purchase mortgages,

excluding refinance transactions, cash-out refinances, and no-cash-out refinances. This ensures
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that our sample reflects the financing conditions faced by home buyers rather than the refinancing

decisions of existing homeowners, which are driven by a distinct set of incentives. Second, we

retain only single-unit properties, excluding multi-family dwellings where pricing dynamics and

underwriting standards differ materially from the owner-occupied single-family market. Third,

we restrict attention to long-termmortgages with a contractual term exceeding 345 months, which

effectively isolates new 30-yearmortgages and excludes shorter-term loan products. The loan-level

data is then collapsed to the three digit zip code-year level.

House Supply Elasticity.

We measure housing supply elasticity to assess the extent to which local housing markets can

accommodate changes in demand through new construction. Our primary measure is the zip

code-level housing supply elasticity of Baum-Snow and Han (2024), which estimates the respon-

siveness of local housing supply to price signals at the neighborhood level. Baum-Snow and Han

(2024) construct elasticity estimates at the zip code level by combining granular land availability

data—measuring the share of developable land within each zip code not yet converted to residen-

tial use—with local regulatory stringency and the existing density of development. This approach

allows for substantialwithin-MSAheterogeneity in supply constraints, which is particularly impor-

tant in large metropolitan areas where inner-city zip codes facing severe land scarcity may coexist

with suburban zip codes that retain significant developable land. Because our empirical strategy

exploits zip code-level variation in house prices, this is our preferred proxy for local supply con-

straints.

4.2 Regulations

Figure 4 maps the timing of guaranteed appraiser compensation mandates across U.S. states,

grouping adopters into four cohorts: states that enacted legislation by 2010, between 2011 and 2012,

between 2013 and 2015, and between 2016 and 2019, with the remaining states classified as non-
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adopters. The map reveals substantial geographic dispersion in adoption timing—early adopters

are not concentrated in a single region—which mitigates concerns that our estimates are driven by

region-specific economic shocks coincidingwith regulatory adoption. Figure 5 extends this picture

by displaying the full staggered rollout of all three regulatory categories—compensationmandates,

panel removal requirements, and licensed appraiser review requirements—across states and over

time. The heatplot illustrates two key features of the data. First, adoption is genuinely staggered:

states accumulate regulatory categories at different rates, with some enacting all three provisions

in quick succession and others adopting only one or two over the sample period. Second, there is

meaningful variation in treatment intensity, as the number of active regulatory categories ranges

from zero to three within any given year. This variation in both the timing and breadth of regu-

lation is central to our identification strategy, which exploits differences in the count of regulatory

categories across states and over time.

4.3 Data Summary

Table 1 presents summary statistics for the variables used in our analysis. Panel A reports zip

code-level housing prices. The mean house price is $241,227 with a standard deviation of $222,974,

reflecting substantial cross-sectional dispersion in local housing markets. Appraised values are

slightly higher on average ($282,248), consistentwith thewell-documented tendency for appraisals

to confirm or exceed contract prices. Rental prices, available for a smaller subset of zip codes,

average $1,436 per month. Panel B summarizes borrower and loan characteristics from the Fannie

Mae loan-level data, collapsed to the three-digit zip code–year level. Average borrower income is

$39,185 and the mean loan amount is $191,035. The typical borrower has a FICO score of 743, a

debt-to-income ratio of 0.35, and a loan-to-value ratio of 0.81. Approximately 32% of borrowers are

first-time homebuyers, and the average 30+ day delinquency rate is 11%.

Panel C reports county-level control variables. Mean per capita income is $22,927, while the

average number of owner-occupied housing units is 76,280 per county. Panel D summarizes mort-
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gage application outcomes from the HMDA data at the census tract–year level. The average denial

rate is 13.73%, with a standard deviation of 10.49 percentage points, indicating considerable vari-

ation across tracts in lender screening intensity. The mean withdrawal rate is 9.02%, capturing

applicants who exit the mortgage process prior to a final lender decision. Together, these data

sources provide comprehensive coverage of the housing and mortgage markets needed to evalu-

ate the effects of appraisal independence regulation on house prices, borrower composition, and

credit risk.

4.4 Placebo Analysis

Predictive Analysis

We conduct two versions of placebo analysis in our setting. First, we confirm the validity of the

control group. Aswe are using not-yet-treated states as our control group, we are implicitly assum-

ing that states who will eventually be treated are valid counterfactuals for earlier-treated cohorts.

To provide evidence for this assumption, we verify appraisal regulations are not predictable by

state-level characteristics in the prior year. Our regression specification is therefore:

Adoptionst = α+ βXs,t−1 + γs + δt + εst (6)

where Adoptionst is an indicator variable equal to one if state s adopts appraisal regulation in

year t;Xs,t−1 is a state-level characteristic measured in the prior year; γs denotes state fixed effects;

δt denotes year fixed effects; and εst is an error term clustered at the state level. The coefficient of

interest is β, which captures the predictive relationship between lagged state characteristics and

the timing of regulatory adoption.

We consider a variety of state-level characteristics related to population, education, political

views, income, and housing. Figure 6 presents the estimated coefficients from separate bivariate

regressions of the adoption indicator on each lagged state characteristic, controlling for year fixed
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effects. All covariates are standardized to have mean zero and unit standard deviation. The results

show that none of the nine characteristics—log population, log income for college-educated and

non-college-educated workers, log house prices, house price growth, the crime index, election re-

sults, the homeownership rate, and the poverty rate—significantly predict the timing of regulatory

adoption, as the 95% confidence intervals span zero in every case. The absence of any systematic

relationship between observable state characteristics and adoption timing supports the validity of

our identification strategy and reinforces the assumption that not-yet-treated states serve as cred-

ible counterfactuals for earlier-treated cohorts.

Impact of Appraisal Regulation on Rents, Income, and Housing Supply

Our second placebo test evaluates whether appraisal compensation regulation affects local eco-

nomic outcomes that should not be directly influenced by the appraisal process. If our estimates

were confounded by unobserved state-level shocks coincidingwith regulatory adoption, wewould

expect to find effects on broader measures of local economic activity. Table 2 reports dynamic

difference-in-differences estimates of the effect of the aggregate treatment intensity index on three

such outcomes: the log of rental rates at the zip code–year level (Column 1), the log of county-level

household income per capita (Column 2), and the log of county-level owner-occupied housing

units (Column 3).

Across all three specifications, the average total effects are small and statistically insignificant:

0.0118 for rental rates, −0.00294 for income, and −0.00105 for owner-occupied housing. The joint

tests of nullity fail to reject the null of zero post-treatment effects at conventional levels, with p-

values of 0.369, 0.020, and 0.648, respectively. Although the income specification yields a border-

line joint nullity p-value, the average total effect remains economically negligible and the horizon-

level estimates do not exhibit a consistent directional pattern until the final horizon. The joint

placebo p-values (0.111, 0.621, and 0.288) provide no evidence of differential pre-trends. These

null results are consistent with the mechanism underlying our main findings: appraisal indepen-
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dence regulation operates through the mortgage valuation channel rather than through broader

shifts in local labor markets, rental demand, or housing supply, reinforcing the interpretation that

our estimated price effects reflect changes in appraisal practices rather than coincident economic

shocks.

5 RESULTS

5.1 Prices

Turning to our main results, Table 3 estimates Equation 4 and reports dynamic difference-in-

differences estimates of the effect of state-level AMC regulations on log house prices. Column (1)

examines guaranteed compensation mandates and reveals a statistically significant andmonotoni-

cally increasing decline in house prices following regulatory adoption. The average treatment effect

on the treated begins at −0.0102 (significant at the 1% level) one year after enactment and grows

to −0.0800 by the sixth post-treatment year, yielding a weighted average total effect of −0.0427

(significant at the 1% level). In addition, we can reject the null that all six post-treatment effects

are jointly zero (p = 0.008)

Columns (2) and (3) report qualitatively similar patterns for panel removal documentation

requirements and licensed appraiser review requirements, with average total effects of−0.0319 and

−0.0327, respectively. In both cases, the point estimates are negative and grow in magnitude over

time, though they are estimated with less precision than the compensation mandate. Column (4)

combines all three categories into an aggregate treatment intensity index and estimates an average

total effect of −0.0183 (significant at the 5% level), confirming that the cumulative adoption of

appraisal independence regulations leads to lower local house prices. The dynamic pattern across

all four specifications is consistent with the hypothesis that appraisal independence regulations

gradually reduce house prices through an accumulation of lower transaction prices over time, as

renegotiated sale prices feed into the comparable sales used in subsequent appraisals.
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Given themean house price during our sample period of approximately $240,000, the impact of

a compensationmandate (Column 1) corresponds to a reduction of roughly $17,000 five years later,

while the aggregate index (Column 4) implies a decline of approximately $4,400 per additional

regulatory category adopted.

Importantly, the joint placebo p-values across all columns fail to reject the null of zero pre-

treatment effects, with p-values ranging from 0.146 to 0.453, providing no evidence that treated zip

codes were on differential price trends prior to the adoption of appraisal regulations. This pattern

of insignificant pre-trends followed by gradually increasing post-treatment declines is consistent

with the event-study evidence presented in Figure 8 and supports a causal interpretation of the

estimated price effects.

Housing Supply Elasticity

The framework above estimates the average treatment effects on the treated across all geographies.

For further identification, we estimate treatment separately across geographic areas that differ in

housing supply elasticity. In a frictionless housing market, an upward shift in effective demand,

whether driven by an income shock, a reduction in borrowing costs, or an improvement in credit

access, will be met by a supply response, with new construction absorbing the incremental de-

mand and leaving equilibrium prices largely unchanged. Conversely, in markets where the supply

of developable land is physically or regulatorily constrained, the same demand shock cannot be

accommodated through new construction, and the full burden of adjustment falls on prices. The

intuition is that supply inelasticity transforms what would otherwise be a quantity response into

a price response, amplifying the capitalization of any demand-side shift (Glaeser et al., 2005).

To assess relative treatment effects, we estimate equation (4) separately across subsamples

stratified by housing supply elasticity. Our measure is the zip code-level elasticity of Baum-Snow

and Han (2024), constructed from granular measures of undeveloped land availability, local zon-

ing stringency, and existing development density. We classify zip codes as low-elasticity if their
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estimated elasticity falls below the sample median and high-elasticity otherwise.

Table 4 reports the results of estimating equation (4) separately for zip codes with below-

median (Panel A) and above-median (Panel B) housing supply elasticity, as measured by Baum-

Snow andHan (2024). Consistent with the demand-capitalizationmechanism, the estimated price

effects are systematically larger in supply-inelastic markets. In Panel A, the average total effect of

compensation mandates is −0.0519 (significant at the 5% level), compared to −0.0393 in Panel B.

The same pattern holds for panel removal requirements (−0.0446 versus −0.0241) and review re-

quirements (−0.0574 versus−0.0153), with the latter falling short of conventional significance lev-

els in the high-elasticity subsample. Using the aggregate treatment intensity index in Column (4),

the average total effect in low-elasticity areas is−0.0219 (significant at the 5% level, p-value for joint

nullity = 0.004), roughly 56% larger than the corresponding high-elasticity estimate of −0.0140.

Importantly, the joint placebo tests provide no evidence of differential pre-trends in either subsam-

ple, with p-values well above conventional thresholds across all specifications.

Figures 9 and 10 present the corresponding event-study plots for the compensation mandate

in low- and high-elasticity areas, respectively. In low-elasticity markets (Figure 9), the point es-

timates are centered around zero in the pre-treatment period before declining monotonically to

approximately −0.18 by the sixth post-treatment year. In high-elasticity markets (Figure 10), the

pre-treatment estimates are similarly flat, but the post-treatment decline is more modest, reaching

roughly −0.08 by the end of the event window. The differential response across the elasticity dis-

tribution provides additional evidence that the estimated price effects are driven by demand-side

credit market improvements rather than confounding supply-side shocks that happen to coincide

with the staggered adoption of AMC regulations. In supply-elastic markets, reduced demand is

partially accommodated through lower construction rather than price declines, attenuating the

estimated treatment effect on house prices.
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5.2 Mechanism

Lower Appraisals

Why do transaction prices decline following appraisal regulation? We theorize that increased ap-

praiser independence leads to more accurate appraiser values, increasing the likelihood of an ap-

praisal value below the agreed purchase price and leading to an appraisal gap; in response, the

buyer and seller can renegotiate a new contract with a lower purchase price. We test this argument

in three ways.

First, we directly estimate the effect of AMC regulations on the appraised values of completed

transactions. Table 5 reports dynamic difference-in-differences estimates where the outcome vari-

able is the log of zip code–level appraisal values among sold homes. For compensation mandates

(Column 1), the treatment effect is small and insignificant in the first two post-treatment years

(−0.00618 and −0.00133) but grows steadily, reaching −0.0500 (significant at the 5% level) by

horizon 4 and−0.0810 (significant at the 5% level) by horizon 6. The average total effect is−0.0352

(significant at the 5% level), with a p-value for joint nullity of 0.003. Columns (2) and (3) report

similar patterns for panel removal and review requirements, with average total effects of −0.0351

and −0.0381, respectively, both significant at the 10% level. The aggregate treatment intensity in-

dex in Column (4) estimates an average total effect of −0.0236 (significant at the 5% level). Given

the mean appraised price during our sample period of approximately $282,000, the compensation

mandate estimate implies a reduction in appraised values of roughly $9,900, closely mirroring the

$10,000 decline in house prices estimated in Table 3.

Figure 11 presents the corresponding event study for the compensationmandate and illustrates

the gradual nature of the appraisal response. The point estimates are near zero through the first

two post-treatment years before declining steadily, consistent with the hypothesis that appraisal in-

dependence effects accumulate over time as lower transaction prices from renegotiated sales enter

the pool of comparable transactions used in subsequent appraisals. The close alignment between

themagnitude of the appraisal decline (Table 5) and the house price decline (Table 3) reinforces the
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interpretation that the primary mechanism through which appraisal independence lowers house

prices is downward price renegotiation following a low appraisal.

Mortgage Renegotiation

As further evidence of the renegotiation channel, we examine the effect of AMC regulations on

listed house price cuts—an observable market-level indicator that sellers are revising asking prices

downward. Table 6 reports estimates where the outcome variable is the mean price cut among

listed homes in a zip code–year. Across all three regulatory categories, we find a positive and

growing effect on price cuts following treatment. For compensation mandates (Column 1), the

average total effect is 0.243 (significant at the 10% level), with horizon-level estimates that increase

from 0.0580 in the first year to 0.369 by the sixth post-treatment year. Panel removal requirements

(Column 2) yield the most precisely estimated effect, with an average total effect of 0.254 (sig-

nificant at the 5% level) and individual horizon estimates that reach statistical significance from

horizon 2 onward. Review requirements (Column 3) show a similar pattern, with an average total

effect of 0.219 (significant at the 10% level) and a p-value for joint nullity of 0.003. Importantly,

the joint placebo p-values are well above conventional thresholds across all specifications (ranging

from 0.167 to 0.794), providing no evidence of differential pre-trends in listing behavior.

Figure 12 presents the event study for the compensation mandate and confirms the dynamic

pattern. The point estimates are centered near zero in the pre-treatment period before rising

steadily, reaching approximately 0.35 by the fifth and sixth post-treatment years. The monotonic

increase in price cuts mirrors the monotonic decline in appraised values (Figure 11) and house

prices (Figure 8), and is consistent with a market in which sellers increasingly adjust their asking

prices downward in response to the more conservative appraisals generated by independent ap-

praisers. Combined with the evidence on lower appraised values, the price cuts results provide

further evidence that the dominant mechanism through which appraisal independence reduces

house prices is seller willingness to renegotiate.
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Contract Termination

An appraisal value below the purchase price does not necessarily lead to renegotiation; instead,

the low appraisal may lead the buyer to terminate the contract if the seller is unwilling to lower

the price. We evaluate the validity of this channel using mortgage application data from HMDA

at the census tract–year level.

Table 7 estimates the effect of AMC regulations on the percent of mortgage denials attributed

to low collateral values. If appraisal independence primarily leads to contract termination, we ex-

pect a greater frequency of denials citing insufficient collateral. While we find evidence of this

channel, the magnitudes are relatively small. As shown in Column (1), following the adoption of

compensation mandates, the share of mortgage denials due to low collateral increases monoton-

ically from 0.109 percentage points at horizon 1 to 0.428 percentage points by horizon 6, with an

average total effect of 0.231 percentage points (significant at the 1% level). The joint test of nullity

strongly rejects the hypothesis of zero post-treatment effects (p < 0.001). Figure 13 presents the

corresponding event study for the compensation mandate, illustrating the significant, but small

increase in collateral-related denials immediately following treatment that continues to grow over

the six-year post-treatment window.

Columns (2) and (3) show directionally consistent results for panel removal and review re-

quirements, with average total effects of 0.102 and 0.0959, respectively, though the former is im-

precisely estimated. The aggregate index in Column (4) yields an average total effect of 0.0505

(significant at the 10% level), with a p-value for joint nullity below 0.001. Overall, while we find

evidence of contract termination, the effects are quite small, suggesting the contract termination

does not significantly increase following regulatory reform.

One concern with the analysis above is that lenders may deny mortgages without explicitly

identifying low collateral as the reason; alternatively, potential borrowers may withdraw their

mortgage application to prevent a denial . To overcome both concerns, Table 6 reports estimates

of the effect of AMC regulations on the combined rate of mortgage denials and withdrawals at the
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census tract–year level. For compensation mandates (Column 1), the average total effect is 0.472

percentage points but statistically indistinguishable from zero (p-value for joint nullity = 0.638).

Columns (2) through (4) show a similar pattern: while some individual horizon estimates for

panel removal requirements reach statistical significance (e.g., Effect 2 = −0.577, significant at the

5% level), the average total effects are small and insignificant across all specifications. The event-

study evidence in Figure 14 corroborates these findings, showing post-treatment point estimates

that fluctuate around 0.3–0.5 but are accompanied by wide confidence intervals that consistently

include zero. Taken together, these results provide little evidence that regulatory reform is signif-

icantly driving contract termination. Instead, the decrease in house price growth is likely a result

of contract renegotiation, leading to a price reduction.

5.3 Housing Affordability

Transaction Prices by Housing Cost

The results above establish that appraisal independence regulations reduce aggregate house prices

through price renegotiation following low appraisals. We next examine whether these price effects

are uniform across the housing cost distribution or disproportionately concentrated among more

affordable segments of the market. As discussed in Section 3.1, lenders and AMCs have stronger

incentives to inflate appraisals for financially-constrained borrowers who are less able to increase

their downpayment in the event of a low appraisal, implying that regulations curbing this pressure

should have the largest impact on the types of housingmost commonly purchased by these buyers.

In addition, Fout and Yao (2016) find low appraisals disproportionately lower the final contract

price among constrained household that are unable to significantly increase the downpayment.

Table 9 tests this prediction by estimating the effect of compensation mandates on house prices

across several affordability dimensions. Panel A splits zip codes by price relative to their MSA.

Among all MSAs (Columns 1–2), the average total effect is−0.0473 (significant at the 1% level) for

below-median price zip codes, compared to−0.0390 (significant at the 1% level) for above-median
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price zip codes. This gap widens when we restrict the sample to the high-cost MSAs most exposed

to affordability concerns (Columns 3–4); the effect in low-price zip codes is−0.0578 versus−0.0482

in high-price zip codes, both significant at the 1% level.

Panel B examines heterogeneity across housing types. The effect on condominiums (−0.0786,

significant at the 1% level) is roughly twice the magnitude of the effect on single-family residences

(−0.0385, significant at the 1% level). Similarly, one-bedroom homes experience a larger price

decline (−0.0857, significant at the 1% level) than homes with five or more bedrooms (−0.0479,

significant at the 1% level). The joint placebo p-values are above conventional thresholds in all

but one specification, supporting the parallel trends assumption across housing segments. The

consistent pattern across both panels—larger effects among lower-cost zip codes, condominiums,

and smaller homes—is consistent with the hypothesis that appraisal independence disproportion-

ately corrects valuation bias in the segments of the housing market most frequently purchased by

financially-constrained buyers, thereby improving affordability precisely where it is most needed.

Buyer Characteristics

The disproportionate decline in prices among more affordable housing segments suggests that

appraisal independence may also shift the composition of homebuyers toward more financially-

constrained households. As lower-priced homes become relatively cheaper following the regula-

tion, buyers whowere previously priced out of the market—particularly low-income, lower-credit,

and first-time purchasers—may find it easier to enter. We test this prediction in Table 10, which ex-

amines the effect of compensationmandates on three borrower characteristics at the three-digit zip

code–year level: log borrower income (Column 1), FICO credit score (Column 2), and the share of

first-time homebuyers (Column 3). Because borrower income is not directly reported in the Fannie

Mae dataset, we first compute the implied monthly mortgage payment using a standard annuity

formula and then recover implied annual gross income as 12×Mi
DTIi .

Column (1) shows that average borrower income declines following the adoption of compen-
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sation mandates, with the effect growing from −0.00332 at horizon 1 to −0.0493 (significant at

the 5% level) by horizon 6. The average total effect is −0.0243 (significant at the 10% level), with

the joint test of nullity yielding a p-value of 0.102. Figure 15 presents the corresponding event

study and confirms the gradual nature of this shift: point estimates are centered near zero in the

pre-treatment period (p-value for joint placebo= 0.344) before declining steadily over the six post-

treatment years. Column (2) reveals a parallel decline in borrower credit quality. Average FICO

scores fall by 0.790 points (significant at the 10% level), with individual horizon effects that grow

from −0.289 at horizon 1 to −1.507 (significant at the 5% level) by horizon 5. Column (3) exam-

ines the proportion of first-time homebuyers and finds no statistically significant change, with an

average total effect of −0.411 percentage points and a p-value for joint nullity of 0.084. The joint

placebo p-values for all three outcomes are above conventional thresholds (0.344, 0.561, and 0.073,

respectively), providing no evidence of differential pre-trends.

Taken together, these results demonstrate that appraisal independence not only reduces house

prices but also shifts the composition of homebuyers toward more financially-constrained house-

holds. The decline in borrower income and credit scores indicates that the price reductions doc-

umented in Table 9 are attracting a more financially-constrained pool of entrants into the housing

market. This stands in contrast to the distributional consequences of traditional macroprudential

tools such as LTV restrictions, which reduce house prices by excluding precisely these borrowers

from the market.

5.4 Credit Exposure

Ex-Ante Credit Exposure

The findings above have opposing effects on lender credit risk. On the one hand, lower house

prices should reduce the monthly mortgage payments of new homes, lowering the likelihood of

mortgage delinquencies and defaults. On the other hand, any increase in the proportion of lower-

income buyers can potentially increase credit risk as buyers have less income to cover these same
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monthly payments. Which effect dominates is likely dependent on the debt-to-income (DTI) ratio,

which compares the monthly mortgage payment to the monthly income of the buyer.

We evaluate these competing forces in Table 11, which reports the effect of compensation man-

dates on three measures of ex-ante credit exposure: log mortgage credit growth (Column 1), the

debt-to-income ratio (Column 2), and the loan-to-value ratio (Column 3). Column (1) reveals a

decline in mortgage credit following the adoption of compensation mandates. The average total

effect is −0.0231 (significant at the 10% level), with the joint test of nullity yielding a p-value of

0.139. Figure 16 presents the corresponding event study and confirms a pattern consistent with

parallel pre-trends (p-value for joint placebo= 0.578): point estimates are centered near zero prior

to treatment before declining steadily, reaching approximately −0.05 log points by the sixth post-

treatment year. This reduction in mortgage debt is consistent with lower house prices translating

directly into smaller loan balances for new originations.

Despite the entry of lower-income and lower-credit-score borrowers documented above, the net

effect on leverage ratios is economically negligible. Column (2) shows that the average total effect

on DTI is 0.000733—less than one-tenth of a percentage point—and statistically indistinguishable

from zero. Column (3) finds a similarly muted response for LTV ratios: the average total effect is

0.00192 and statistically insignificant, with the joint nullity test failing to reject the null (p = 0.602).

Both outcomes exhibit pre-trends consistentwith the parallel trends assumption, with joint placebo

p-values of 0.069 and 0.298, respectively. Taken together, these results indicate that the reduction

in house prices—and therefore in mortgage debt—roughly offsets the compositional shift toward

riskier borrowers, leaving standard measures of ex-ante credit exposure essentially unchanged.

Given the evidence that DTI ratios remain stable, we may similarly expect appraisal compensation

reforms to have limited adverse effects on mortgage delinquency rates.
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Ex-Post Credit Exposure

We next ask whether the stability in ex-ante leverage ratios translates into improved ex-post credit

performance. Table 12 reports dynamic difference-in-differences estimates of the effect of compen-

sation mandates on 30+ day mortgage delinquency rates, measured at the three-digit zip code–

year level. Each column corresponds to a different measurement window: delinquency within the

first year of origination (Column 1), within two years (Column 2), within three years (Column 3),

within four years (Column 4), and within five years (Column 5). In all five specifications, the

average total effect is negative, and the joint test of nullity rejects at conventional levels (p-values

ranging from 0.000 to 0.037). The magnitude of the effect grows with the measurement horizon:

from −0.00204 for delinquency within one year to −0.00744 (significant at the 1% level) for delin-

quency within five years, relative to outcome means of 0.040 and 0.111, respectively. This pattern

is consistent with sustained improvements in loan performance rather than a transitory reduction

in early payment defaults.

Figure 17 presents the event study for delinquency rates and reinforces the parallel trends as-

sumption: pre-treatment point estimates are centered near zero, and the decline in delinquency

emerges gradually over the post-treatment period, reaching approximately−0.02 by horizon 6. The

horizon-level estimates in Table 12 reveal that the decline is concentrated at longer post-treatment

horizons. For instance, in the five-year delinquency specification (Column5), the effect is small and

insignificant at horizon 1 (−0.000225) but grows to −0.0175 (significant at the 1% level) by hori-

zon 6. The joint placebo p-values vary across columns—0.267 for the one-year window and 0.751

for the five-year window—but in no case do they indicate a violation of parallel trends. These re-

sults suggest that appraisal compensation regulation not only preserves ex-ante credit quality but

actively improves ex-post loan performance, consistent with the hypothesis that reduced appraisal

bias leads to more accurately priced collateral and, consequently, lower rates of mortgage distress.
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6 CONCLUDING REMARKS

Standard macroprudential policies impose restrictions on household borrowing by imposing lim-

its on LTV, DTI, or DSTI ratios. A large recent literature has shown that, by constraining credit

supply, housing demand decreases, leading to a fall in house prices. While this may sound benefi-

cial for potential buyers, the effect is driven by excluding a significant segment of the market that

is no longer able to cover the downpayment. We document that an alternative macroprudential

policy, appraisal independence mandates, also reduce house prices, household borrowing, and

delinquency rates; however, by encouraging price renegotiations following low appraisals, these

policies also benefit low-income and low credit-score buyers. The end result is a framework that

supports both financial stability and housing affordability.

While our analysis focuses on regulatory changes in response to the 2010 Dodd-Frank act, these

issues are just as relevant today. For instance, the Appraisal Modernization Act, introduced to

Congress in July 2025, focuses on ensuring a national fair and unbiased appraisal process through

(i) a new public database on appraisals, (ii) a standardized Reconsideration of Value (ROV) pro-

cess that does not violate Appraiser Independence Requirements (AIR), and (iii) new oversight

practices that prevent the blacklisting of appraisers providing honest appraisals. As of 2026, this

legislation has been integrated into the broader ROAD (Renewing Opportunity in the American

Dream) to Housing Act, which also aims to simplify independence standards across all federal

agencies and address the appraiser shortage. Our results suggest these changes will likely lead to

increased appraiser independence across all states, improving both financial stability and housing

affordability.
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TABLES AND FIGURES

Figure 1: The Relationship between Local LTV Ratios and Borrower Income
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This figure plots the relationship between mean borrower income and Loan-to-Value (LTV) across 3-digit
zip-codes in 2024.

Figure 2: The Relationship between Local LTV Ratios and Proportion of First-Time Buyers
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This figure plots the relationship between the proportion of first-time buyers and Loan-to-Value (LTV)
across 3-digit zip-codes in 2024.
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Figure 3: Average House Price: High vs Low Elastic Metros
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This figure plots average house prices acrossMSAswith above- and below-median housing supply elasticity.

Figure 4: Appraisal Compensation Regulation Timing across U.S. States
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This figure plots the timing of appraisal compensation regulation reform across U.S. states.
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Figure 5: Appraisal Regulations across U.S. States
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This figure plots the timing of appraisal regulation reform (compensation, panel removal, and review re-
quirements) across U.S. states.

Figure 6: What characteristics predict the state-wide introduction of appraisal regulation?
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This figure displays the OLS coefficient from a separate bivariate regression of an indicator for appraisal
regulation adoption on the labeled state characteristic, controlling for year fixed effects. The dependent
variable equals one if a state had enacted at least one appraisal regulation (compensation, panel removal,
or review requirements) by year t. All covariates are standardized to have mean zero and unit standard
deviation and are measured with a one-year lag. Horizontal lines denote 95% confidence intervals. The
dashed vertical line is drawn at zero. Standard errors are clustered at the state level
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Figure 7: Does Appraisal Regulation impact Rental Rates?
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This figure plots dynamic difference-in-differences estimates of the effect of appraiser regulation on log zip

code-level rental rates, using the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille

(2024). The treatment indicator equals one if a state has enacted a regulation to guarantee appraiser com-

pensation, and zero otherwise. The horizontal axis denotes event time relative to the last period before

treatment (t = 0), with negative values corresponding to pre-treatment placebo periods. Point estimates re-

flect the average treatment effect on the treated at each horizon, and the vertical bars report 95% confidence

intervals based on standard errors clustered at the state level.
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Figure 8: Does Appraisal Compensation Regulation impact House Prices?

-.15

-.1

-.05

0

.05

-2 -1 0 1 2 3 4 5 6
Relative time to last period before treatment changes (t=0)

DID, from last period before treatment changes (t=0) to t

This figure plots dynamic difference-in-differences estimates of the effect of guaranteed appraiser compen-
sation mandates on log zip code-level house prices, using the heterogeneity-robust estimator of De Chaise-
martin and d’Haultfoeuille (2024). The treatment indicator equals one if a state has enacted a regulation
to guarantee appraiser compensation, and zero otherwise. The horizontal axis denotes event time relative
to the last period before treatment (t = 0), with negative values corresponding to pre-treatment placebo
periods. Point estimates reflect the average treatment effect on the treated at each horizon, and the vertical
bars report 95% confidence intervals based on standard errors clustered at the state level.
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Figure 9: Does Appraisal Compensation Regulation impact House Prices in Low Housing Sup-
ply Areas?

-.2

-.15

-.1

-.05

0

.05

-2 -1 0 1 2 3 4 5 6
Relative time to last period before treatment changes (t=0)

DID, from last period before treatment changes (t=0) to t

This figure plots dynamic difference-in-differences estimates of the effect of guaranteed appraiser compen-
sation mandates on log zip code-level house prices in areas with below median housing supply elasticities,
using the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille (2024). The treatment
indicator equals one if a state has enacted a regulation to guarantee appraiser compensation, and zero oth-
erwise. The horizontal axis denotes event time relative to the last period before treatment (t = 0), with
negative values corresponding to pre-treatment placebo periods. Point estimates reflect the average treat-
ment effect on the treated at each horizon, and the vertical bars report 95% confidence intervals based on
standard errors clustered at the state level.
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Figure 10: Does Appraisal Compensation Regulation impact House Prices in High Housing
Supply Areas?
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This figure plots dynamic difference-in-differences estimates of the effect of guaranteed appraiser compen-
sation mandates on log zip code-level house prices in areas with above median housing supply elasticities,
using the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille (2024). The treatment
indicator equals one if a state has enacted a regulation to guarantee appraiser compensation, and zero oth-
erwise. The horizontal axis denotes event time relative to the last period before treatment (t = 0), with
negative values corresponding to pre-treatment placebo periods. Point estimates reflect the average treat-
ment effect on the treated at each horizon, and the vertical bars report 95% confidence intervals based on
standard errors clustered at the state level.
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Figure 11: Does Appraisal Compensation Regulation impact Appraisal Values among Sold
Homes?
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This figure plots dynamic difference-in-differences estimates of the effect of appraiser regulation on log zip
code-level appraisal values of sold homes, using the heterogeneity-robust estimator of De Chaisemartin and
d’Haultfoeuille (2024). The treatment indicator equals one if a state has enacted a regulation to guarantee
appraiser compensation, and zero otherwise. The horizontal axis denotes event time relative to the last
period before treatment (t = 0), with negative values corresponding to pre-treatment placebo periods. Point
estimates reflect the average treatment effect on the treated at each horizon, and the vertical bars report 95%
confidence intervals based on standard errors clustered at the state level.
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Figure 12: Does Appraisal Compensation Regulation impact House Price Cuts?

-.2

0

.2

.4

.6

.8

-2 -1 0 1 2 3 4 5 6
Relative time to last period before treatment changes (t=0)

DID, from last period before treatment changes (t=0) to t

This figure plots dynamic difference-in-differences estimates of the effect of appraiser regulation on zip
code-levelmean price cuts of listed homes, using the heterogeneity-robust estimator of De Chaisemartin and
d’Haultfoeuille (2024). The treatment indicator equals one if a state has enacted a regulation to guarantee
appraiser compensation, and zero otherwise. The horizontal axis denotes event time relative to the last
period before treatment (t = 0), with negative values corresponding to pre-treatment placebo periods. Point
estimates reflect the average treatment effect on the treated at each horizon, and the vertical bars report 95%
confidence intervals based on standard errors clustered at the state level.
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Figure 13: Does Appraisal Compensation Regulation impact Mortgage Denials due to Low Col-
lateral Value?
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This figure plots dynamic difference-in-differences estimates of the effect of guaranteed appraiser compen-
sationmandates on the percent ofmortgages denied due to low collateral within the census tract-level, using
the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille (2024). The treatment indicator
equals one if a state has enacted a regulation to guarantee appraiser compensation, and zero otherwise. The
horizontal axis denotes event time relative to the last period before treatment (t = 0), with negative val-
ues corresponding to pre-treatment placebo periods. Point estimates reflect the average treatment effect on
the treated at each horizon, and the vertical bars report 95% confidence intervals based on standard errors
clustered at the state level.
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Figure 14: Does Appraisal Compensation Regulation impact Mortgage Denials/ Withdrawals?
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This figure plots dynamic difference-in-differences estimates of the effect of guaranteed appraiser compen-
sation mandates on the percent of mortgages denied/withdrawn within the census tract-level, using the
heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille (2024). The treatment indicator
equals one if a state has enacted a regulation to guarantee appraiser compensation, and zero otherwise. The
horizontal axis denotes event time relative to the last period before treatment (t = 0), with negative val-
ues corresponding to pre-treatment placebo periods. Point estimates reflect the average treatment effect on
the treated at each horizon, and the vertical bars report 95% confidence intervals based on standard errors
clustered at the state level.
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Figure 15: Does Appraisal Compensation Regulation impact Average Borrower Income?
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This figure plots dynamic difference-in-differences estimates of the effect of appraiser regulation on log 3-
digit zip code-level mean borrower income, using the heterogeneity-robust estimator of De Chaisemartin
and d’Haultfoeuille (2024). The treatment indicator equals one if a state has enacted a regulation to guar-
antee appraiser compensation, and zero otherwise. The horizontal axis denotes event time relative to the
last period before treatment (t = 0), with negative values corresponding to pre-treatment placebo periods.
Point estimates reflect the average treatment effect on the treated at each horizon, and the vertical bars report
95% confidence intervals based on standard errors clustered at the state level.
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Figure 16: Does Appraisal Compensation Regulation impact Average Household Debt?
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This figure plots dynamic difference-in-differences estimates of the effect of appraiser regulation on log 3-
digit zip code-level mean mortgage debt, using the heterogeneity-robust estimator of De Chaisemartin and
d’Haultfoeuille (2024). The treatment indicator equals one if a state has enacted a regulation to guarantee
appraiser compensation, and zero otherwise. The horizontal axis denotes event time relative to the last
period before treatment (t = 0), with negative values corresponding to pre-treatment placebo periods. Point
estimates reflect the average treatment effect on the treated at each horizon, and the vertical bars report 95%
confidence intervals based on standard errors clustered at the state level.
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Figure 17: Does Appraisal Compensation Regulation impact Mortgage Delinquency?
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This figure plots dynamic difference-in-differences estimates of the effect of appraiser regulation on 3-digit

zip code-level of mean 30+ delinquency rates, using the heterogeneity-robust estimator of De Chaisemartin

and d’Haultfoeuille (2024). The treatment indicator equals one if a state has enacted a regulation to guar-

antee appraiser compensation, and zero otherwise. The horizontal axis denotes event time relative to the

last period before treatment (t = 0), with negative values corresponding to pre-treatment placebo periods.

Point estimates reflect the average treatment effect on the treated at each horizon, and the vertical bars report

95% confidence intervals based on standard errors clustered at the state level.
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Table 1: Summary Statistics.

count mean sd p50 min max

Panel A: Zipcode

House Price ($) 374611 241227 222974 177670 5471 7413220
Appraised Price ($) 446192 282248 278662 207967 8000 9230000
Rental Price ($) 25031 1436 741 1282 523 32932

Panel B: Three-digit Zipcode

Borrower Income ($) 21943 39185 16406 35610 652 331429
Loan Amount ($) 21943 191035 90744 170148 14000 1150000
First-Time Home Buyer 21943 0.32 0.17 0.31 0.00 1.00
LTV 21943 0.81 0.05 0.81 0.23 1.00
DTI 21942 0.35 0.03 0.35 0.05 0.57
FICO 21943 743 20 747 590 816
Delinquency 22047 0.11 0.09 0.10 0.00 1.00

Panel C: County

County Income Per Capita ($) 171033 22927 16790 19387 1166 471751
Owner Occupied Units 12017 76280 109530 40692 8696 1568009

Panel D: Tract

Denial Rate (%) 1212956 14 10 12 0 100
Withdrawal Rate (%) 1399396 9 6 8 0 100
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Table 2: Does Appraisal Compensation Regulation Impact the Local Economy?

This table reports dynamic difference-in-differences estimates of the effect of state-level AMC regula-
tions on the growth rate of rental rates, local household income, and owner-occupied housing, using the
heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille (2024). In the Column 1, the out-
come variable is the log of rental rates at the zip code–year level over the period 2000–2023. In column 2, the
outcome variable is the log of county-level household income per capita. In column 3, the outcome variable
is the log of owner-occupied housing units at the county level. All columns report estimates for an aggregate
treatment intensity index equal to the count of the three regulatory categories in effect in a given state-year
(ranging from 0 to 3). Effects 1–6 report the average treatment effect on the treated at each post-treatment
horizon; Avg. Total Effect is the weighted average across all six horizons, with weights proportional to the
number of switcher-observations at each horizon. The p-value for Joint Nullity tests the null that all six
post-treatment effects are jointly zero; the p-value for Joint Placebo tests the null that the two pre-treatment
placebo coefficients (at horizons ℓ = −2 and ℓ = −1) are jointly zero. Standard errors are clustered at the
state level. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

(1) (2) (3)

Rental Rates Income Owner-Occupied Housing

Effect 1 0.0146 0.00262 0.00215

(0.0143) (0.00678) (0.00207)

Effect 2 0.0257 -0.00566 -0.00421

(0.0383) (0.0102) (0.00533)

Effect 3 0.0180 -0.00303 -0.00680

(0.0146) (0.0122) (0.00948)

Effect 4 0.0267 -0.00684 -0.00870

(0.0530) (0.0122) (0.0100)

Effect 5 0.0291∗∗ -0.0143 -0.000220

(0.0143) (0.00986) (0.00871)

Effect 6 0.0380 -0.0249∗∗∗ -0.00201

(0.0614) (0.00894) (0.0132)

Avg. Total Effect 0.0118 -0.00294 -0.00105

(0.0115) (0.00307) (0.00220)

p-value Joint Nullity 0.369 0.020 0.648

p-value Joint Placebo 0.111 0.621 0.288

Switchers 474 18,161 3,969

States 50 50 50

Observations 25,031 74,697 11,882

Standard errors in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Table 3: Does Appraisal Regulation impact House Prices?
This table reports dynamic difference-in-differences estimates of the effect of state-level AMC regulations
on house price growth, using the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille
(2024). The outcome variable is the log of house prices at the zip code–year level over the period 2000–2023.
Columns (1)–(3) examine three individual regulatory categories in turn: guaranteed compensation man-
dates, panel removal documentation requirements, and licensed appraiser review requirements. Column
(4) reports estimates for an aggregate treatment intensity index equal to the count of the three regulatory
categories in effect in a given state-year (ranging from 0 to 3). Effects 1–6 report the average treatment ef-
fect on the treated at each post-treatment horizon; Avg. Total Effect is the weighted average across all six
horizons, with weights proportional to the number of switcher-observations at each horizon. The p-value
for Joint Nullity tests the null that all six post-treatment effects are jointly zero; the p-value for Joint Placebo
tests the null that the two pre-treatment placebo coefficients (at horizons ℓ = −2 and ℓ = −1) are jointly
zero. Standard errors are clustered at the state level. *, **, and *** denote significance at the 10%, 5%, and
1% levels, respectively.

(1) (2) (3) (4)
Compensation Removal Review All

Effect 1 -0.0102∗∗∗ 0.00136 -0.00216 0.000227
(0.00353) (0.00378) (0.00556) (0.00608)

Effect 2 -0.0220∗∗∗ -0.00397 -0.0104 -0.00818
(0.00751) (0.00684) (0.0105) (0.00761)

Effect 3 -0.0348∗∗∗ -0.0210∗ -0.0280∗ -0.0312∗∗
(0.0123) (0.0108) (0.0162) (0.0137)

Effect 4 -0.0507∗∗∗ -0.0430∗∗ -0.0438∗ -0.0549∗∗
(0.0178) (0.0177) (0.0246) (0.0266)

Effect 5 -0.0650∗∗∗ -0.0604∗∗ -0.0511 -0.0755∗
(0.0236) (0.0247) (0.0314) (0.0411)

Effect 6 -0.0800∗∗ -0.0755∗∗ -0.0649 -0.0943∗
(0.0312) (0.0339) (0.0400) (0.0556)

Avg. Total Effect -0.0427∗∗∗ -0.0319∗∗ -0.0327∗ -0.0183∗∗
(0.0144) (0.0136) (0.0194) (0.00900)

p-value Joint Nullity 0.008 0.186 0.334 0.309
p-value Joint Placebo 0.380 0.453 0.146 0.443
Switchers 79,994 86,019 69,024 87,785
States 50 50 50 50
Observations 382,871 382,871 382,871 382,871
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 4: Does the impact of Appraisal Regulation on House Prices depend vary by Housing
Supply Elasticity?

This table reports dynamic difference-in-differences estimates of the effect of state-level appraisal regulations
on house price growth, using the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille
(2024). The outcome variable is the log of house prices at the zip code–year level over the period 2000–
2023. Panel A focuses on zip-codes with below-median house supply elasticity based on Baum-Snow and
Han (2024), while Panel B focuses on above-median housing supply elasticity zip codes. (1)–(3) examine
three individual regulatory categories in turn: guaranteed compensation mandates, panel removal docu-
mentation requirements, and licensed appraiser review requirements. Column (4) reports estimates for
an aggregate treatment intensity index equal to the count of the three regulatory categories in effect in a
given state-year (ranging from 0 to 3). Avg. Total Effect is the weighted average across all six horizons, with
weights proportional to the number of switcher-observations at each horizon. The p-value for Joint Nullity
tests the null that all six post-treatment effects are jointly zero; the p-value for Joint Placebo tests the null that
the two pre-treatment placebo coefficients (at horizons ℓ = −2 and ℓ = −1) are jointly zero. Standard errors
are clustered at the state level. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Low Elasticity

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

Compensation Removal Review All

Avg. Total Effect -0.0519∗∗ -0.0446∗∗ -0.0574∗∗ -0.0219∗∗

(0.0227) (0.0201) (0.0228) (0.00956)

p-value Joint Nullity 0.006 0.275 0.030 0.004

p-value Joint Placebo 0.383 0.914 0.121 0.884

Switchers 31,806 36,729 27,621 36,956

States 50 50 50 50

Observations 160,161 160,161 160,161 160,161

Panel B: High Elasticity

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

Compensation Removal Review All

Avg. Total Effect -0.0393∗∗∗ -0.0241∗∗ -0.0153 -0.0140∗∗

(0.0112) (0.0111) (0.0202) (0.00576)

p-value Joint Nullity 0.015 0.048 0.129 0.090

p-value Joint Placebo 0.293 0.124 0.096 0.235

Switchers 46,351 47,602 39,484 48,913

States 50 50 50 50

Observations 214,450 214,450 214,450 214,450

Standard errors in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Table 5: Does Appraisal Regulation impact Appraisal Prices of Sold Homes?

This table reports dynamic difference-in-differences estimates of the effect of state-level AMC regulations on
appraisal value growth, using the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille
(2024). The outcome variable is the log of appraisal values at the zip code–year level over the period 2000–
2023. Columns (1)–(3) examine three individual regulatory categories in turn: guaranteed compensation
mandates, panel removal documentation requirements, and licensed appraiser review requirements. Col-
umn (4) reports estimates for an aggregate treatment intensity index equal to the count of the three regula-
tory categories in effect in a given state-year (ranging from 0 to 3). Effects 1–6 report the average treatment
effect on the treated at each post-treatment horizon; Avg. Total Effect is the weighted average across all six
horizons, with weights proportional to the number of switcher-observations at each horizon. The p-value
for Joint Nullity tests the null that all six post-treatment effects are jointly zero; the p-value for Joint Placebo
tests the null that the two pre-treatment placebo coefficients (at horizons ℓ = −2 and ℓ = −1) are jointly
zero. Standard errors are clustered at the state level. *, **, and *** denote significance at the 10%, 5%, and
1% levels, respectively.

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

Compensation Removal Review All

Effect 1 -0.00618 -0.00555 -0.00535 -0.00469

(0.00446) (0.00543) (0.00647) (0.00474)

Effect 2 -0.00133 -0.00811 -0.00272 -0.0103

(0.00758) (0.0108) (0.0112) (0.0100)

Effect 3 -0.0177 -0.0252 -0.0243 -0.0411∗

(0.0125) (0.0172) (0.0175) (0.0212)

Effect 4 -0.0500∗∗ -0.0523∗ -0.0551∗∗ -0.0744∗∗

(0.0195) (0.0289) (0.0259) (0.0349)

Effect 5 -0.0626∗∗ -0.0581∗ -0.0627∗ -0.0909∗

(0.0258) (0.0344) (0.0346) (0.0468)

Effect 6 -0.0810∗∗ -0.0700 -0.0845∗ -0.118∗

(0.0374) (0.0445) (0.0473) (0.0608)

Avg. Total Effect -0.0352∗∗ -0.0351∗ -0.0381∗ -0.0236∗∗

(0.0161) (0.0203) (0.0217) (0.0116)

p-value Joint Nullity 0.003 0.255 0.196 0.155

p-value Joint Placebo 0.001 0.056 0.015 0.021

Switchers 89,547 95,786 78,295 99,676

States 50 50 50 50

Observations 457,324 457,324 457,324 457,324

Standard errors in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Table 6: Does Appraisal Regulation impact House Price Cuts?

This table reports dynamic difference-in-differences estimates of the effect of state-level AMC regulations
on listed house price cuts, using the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille
(2024). The outcome variable is the mean price cuts among listed homes in a zip–code–year over the period
2000–2023. Columns (1)–(3) examine three individual regulatory categories in turn: guaranteed compen-
sation mandates, panel removal documentation requirements, and licensed appraiser review requirements.
Column (4) reports estimates for an aggregate treatment intensity index equal to the count of the three regu-
latory categories in effect in a given state-year (ranging from 0 to 3). Effects 1–6 report the average treatment
effect on the treated at each post-treatment horizon; Avg. Total Effect is the weighted average across all six
horizons, with weights proportional to the number of switcher-observations at each horizon. The p-value
for Joint Nullity tests the null that all six post-treatment effects are jointly zero; the p-value for Joint Placebo
tests the null that the two pre-treatment placebo coefficients (at horizons ℓ = −2 and ℓ = −1) are jointly
zero. Standard errors are clustered at the state level. *, **, and *** denote significance at the 10%, 5%, and
1% levels, respectively.

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

Compensation Removal Review All

Effect 1 0.0580 0.0505 0.0312 0.0163

(0.0395) (0.0354) (0.0452) (0.0354)

Effect 2 0.178∗∗ 0.152∗∗ 0.191∗∗∗ 0.139∗

(0.0798) (0.0616) (0.0685) (0.0783)

Effect 3 0.256∗ 0.248∗∗ 0.222∗ 0.221

(0.131) (0.116) (0.130) (0.138)

Effect 4 0.301∗ 0.303∗∗ 0.226 0.284

(0.169) (0.143) (0.176) (0.188)

Effect 5 0.316 0.368∗∗ 0.311 0.289

(0.193) (0.154) (0.191) (0.219)

Effect 6 0.369 0.409∗∗ 0.352 0.351

(0.235) (0.162) (0.217) (0.298)

Avg. Total Effect 0.243∗ 0.254∗∗ 0.219∗ 0.0921

(0.134) (0.106) (0.129) (0.0652)

p-value Joint Nullity 0.352 0.122 0.003 0.522

p-value Joint Placebo 0.794 0.647 0.167 0.493

Switchers 29,189 31,986 27,795 35,946

States 50 50 50 50

Observations 100,488 100,488 100,488 100,488

Standard errors in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Table 7: Does Appraisal Regulation impact Mortgage Denials due to Local Collateral Values?

This table reports dynamic difference-in-differences estimates of the effect of state-level AMC regulations
on mortgage outcomes, using the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille
(2024). The outcome variable is the percent of mortgage denials due to low collateral values at the census
tract–year level over the period 2000–2023. Columns (1)–(3) examine three individual regulatory categories
in turn: guaranteed compensation mandates, panel removal documentation requirements, and licensed
appraiser review requirements. Column (4) reports estimates for an aggregate treatment intensity index
equal to the count of the three regulatory categories in effect in a given state-year (ranging from 0 to 3).
Effects 1–6 report the average treatment effect on the treated at each post-treatment horizon; Avg. Total
Effect is the weighted average across all six horizons, with weights proportional to the number of switcher-
observations at each horizon. The p-value for Joint Nullity tests the null that all six post-treatment effects
are jointly zero; the p-value for Joint Placebo tests the null that the two pre-treatment placebo coefficients
(at horizons ℓ = −2 and ℓ = −1) are jointly zero. Standard errors are clustered at the state level. *, **, and
*** denote significance at the 10%, 5%, and 1% levels, respectively.

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

Compensation Removal Review All

Effect 1 0.109∗ -0.116∗∗∗ -0.0235 -0.109∗

(0.0600) (0.0415) (0.0425) (0.0611)

Effect 2 0.220∗∗∗ 0.0308 0.0342 0.0427

(0.0800) (0.106) (0.0778) (0.0699)

Effect 3 0.165∗∗∗ 0.162∗∗ 0.0601 0.120

(0.0590) (0.0787) (0.0694) (0.0801)

Effect 4 0.248∗∗∗ 0.234∗∗∗ 0.167∗∗ 0.183∗∗

(0.0584) (0.0781) (0.0766) (0.0714)

Effect 5 0.319∗∗∗ 0.227∗∗ 0.171∗ 0.281∗∗∗

(0.0836) (0.0982) (0.0914) (0.0802)

Effect 6 0.428∗∗∗ 0.323∗∗ 0.237∗∗ 0.331∗∗∗

(0.0937) (0.144) (0.107) (0.0886)

Avg. Total Effect 0.231∗∗∗ 0.102 0.0959 0.0505∗

(0.0569) (0.0742) (0.0649) (0.0266)

p-value Joint Nullity 0.000 0.000 0.046 0.000

p-value Joint Placebo 0.009 0.182 0.249 0.004

Switchers 209,375 215,462 195,047 259,543

States 50 50 50 50

Observations 822,829 822,829 822,829 822,829

Standard errors in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Table 8: Does Appraisal Regulation impact Mortgage Denials and Withdrawals?

This table reports dynamic difference-in-differences estimates of the effect of state-level AMC regulations
on mortgage outcomes, using the heterogeneity-robust estimator of De Chaisemartin and d’Haultfoeuille
(2024). The outcome variable is the percent of mortgage denials/withdrawals at the census tract-year level
over the period 2000–2023. Columns (1)–(3) examine three individual regulatory categories in turn: guar-
anteed compensationmandates, panel removal documentation requirements, and licensed appraiser review
requirements. Column (4) reports estimates for an aggregate treatment intensity index equal to the count
of the three regulatory categories in effect in a given state-year (ranging from 0 to 3). Effects 1–6 report
the average treatment effect on the treated at each post-treatment horizon; Avg. Total Effect is the weighted
average across all six horizons, with weights proportional to the number of switcher-observations at each
horizon. The p-value for Joint Nullity tests the null that all six post-treatment effects are jointly zero; the
p-value for Joint Placebo tests the null that the two pre-treatment placebo coefficients (at horizons ℓ = −2
and ℓ = −1) are jointly zero. Standard errors are clustered at the state level. *, **, and *** denote significance
at the 10%, 5%, and 1% levels, respectively.

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

Compensation Removal Review All

Effect 1 0.351 -0.114 0.0715 -0.0848

(0.280) (0.279) (0.326) (0.214)

Effect 2 0.349 -0.577∗∗ -0.0837 -0.577

(0.321) (0.229) (0.348) (0.437)

Effect 3 0.358 -0.511∗∗ -0.0757 -0.658

(0.384) (0.251) (0.323) (0.808)

Effect 4 0.524 -0.300 -0.103 -0.504

(0.406) (0.355) (0.344) (0.912)

Effect 5 0.594 0.128 -0.114 -0.161

(0.453) (0.486) (0.505) (0.730)

Effect 6 0.698 0.537 0.0780 0.268

(0.558) (0.541) (0.610) (0.698)

Avg. Total Effect 0.472 -0.169 -0.0400 -0.131

(0.359) (0.297) (0.377) (0.248)

p-value Joint Nullity 0.638 0.000 0.531 0.001

p-value Joint Placebo 0.319 0.175 0.241 0.329

Switchers 240,547 266,816 211,752 280,042

States 50 50 50 50

Observations 1,165,912 1,165,912 1,165,912 1,165,912

Standard errors in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Table 9: Does the impact of Appraisal Regulation on House Prices vary by Housing Affordabil-
ity?

This table reports dynamic difference-in-differences estimates of the effect of state-level appraisal compen-
sation regulations on house price growth, using the heterogeneity-robust estimator of De Chaisemartin and
d’Haultfoeuille (2024). The outcome variable is the log of house prices at the zip code–year level over the
period 2000–2023. All Columns examine guaranteed compensation mandates. Panel A focuses on zip-
codes based on price relative to the MSA. Columns 1 and 2 split zip-codes below and above the median
MSA price; Columns 3 and 4 focus only on MSAs with prices above the median. Panel B focuses on prices
by house characteristic. Column 1 focuses on Condo prices, Column 2 focuses on single-family residences
(SFRs), Column 3 focuses on 1 bedroom homes, and Column 4 focuses on 5+ bedroom homes. Avg. Total
Effect is the weighted average across all six horizons, with weights proportional to the number of switcher-
observations at each horizon. The p-value for Joint Nullity tests the null that all six post-treatment effects
are jointly zero; the p-value for Joint Placebo tests the null that the two pre-treatment placebo coefficients
(at horizons ℓ = −2 and ℓ = −1) are jointly zero. Standard errors are clustered at the state level. *, **, and
*** denote significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Local Cost

All MSAs High MSAs

Low Price High Price Low Price High Price

Avg. Total Effect -0.0473∗∗∗ -0.0390∗∗∗ -0.0578∗∗∗ -0.0482∗∗∗

(0.0159) (0.0117) (0.0201) (0.0151)

p-value Joint Nullity 0.005 0.000 0.050 0.004

p-value Joint Placebo 0.351 0.092 0.372 0.041

Switchers 35,219 33,980 24,262 23,871

States 50 50 50 50

Observations 174,355 168,339 130,108 127,356

Panel B: House Type

Condo SFR 1 Bed 5 Bed

Avg. Total Effect -0.0786∗∗∗ -0.0385∗∗∗ -0.0857∗∗∗ -0.0479∗∗∗

(0.0198) (0.0129) (0.0187) (0.0139)

p-value Joint Nullity 0.000 0.004 0.000 0.000

p-value Joint Placebo 0.320 0.421 0.008 0.258

Switchers 21,533 103,034 11,163 33,411

States 50 50 50 50

Observations 129,693 512,478 74,874 179,256

Standard errors in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Table 10: Does Appraisal Regulation impact Borrower Characteristics?

This table reports dynamic difference-in-differences estimates of the effect of state-level appraisal compen-
sation regulations on borrower characteristics, using the heterogeneity-robust estimator of De Chaisemartin
and d’Haultfoeuille (2024). All Columns examine guaranteed compensation mandates. In column 1, the
outcome variable is the log of borrower income at the 3-digit zip code–year level over the period 2000–2023.
In column 2, the outcome variable is FICO score. In column 3, the outcome variable is the percent of first-time
homeowners.Effects 1–6 report the average treatment effect on the treated at each post-treatment horizon;
Avg. Total Effect is the weighted average across all six horizons, with weights proportional to the number of
switcher-observations at each horizon. The p-value for Joint Nullity tests the null that all six post-treatment
effects are jointly zero; the p-value for Joint Placebo tests the null that the two pre-treatment placebo coeffi-
cients (at horizons ℓ = −2 and ℓ = −1) are jointly zero. Standard errors are clustered at the state level. *, **,
and *** denote significance at the 10%, 5%, and 1% levels, respectively.

(1) (2) (3)

Borrower Income Growth FICO Score First-Time Buyer

Effect 1 -0.00332 -0.289 -0.00283

(0.00571) (0.384) (0.00520)

Effect 2 -0.00850 -0.337 0.00237

(0.00978) (0.386) (0.00743)

Effect 3 -0.0146 -0.594 -0.00152

(0.0123) (0.454) (0.00667)

Effect 4 -0.0299∗∗ -0.820 -0.000285

(0.0150) (0.551) (0.00780)

Effect 5 -0.0401∗∗ -1.507∗∗ -0.0108

(0.0176) (0.717) (0.00768)

Effect 6 -0.0493∗∗ -1.192 -0.0116

(0.0217) (0.863) (0.00798)

Avg. Total Effect -0.0243∗ -0.790∗ -0.00411

(0.0128) (0.469) (0.00612)

p-value Joint Nullity 0.102 0.321 0.084

p-value Joint Placebo 0.344 0.561 0.073

Switchers 18,265 18,265 18,264

States 50 50 50

Observations 87,557 87,556 87,556

Standard errors in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Table 11: Does Appraisal Regulation impact Household Debt?

This table reports dynamic difference-in-differences estimates of the effect of state-level appraisal compen-
sation regulations on household debt, using the heterogeneity-robust estimator of De Chaisemartin and
d’Haultfoeuille (2024). All Columns examine guaranteed compensation mandates. In column 1, the out-
come variable is the mean log of mortgage debt at the 3-digit zip code–year level over the period 2000–2023.
In column 2, the outcome variable is Debt-to-Income (DTI). In column 3, the outcome variable is Loan-to-
Value (LTV).Effects 1–6 report the average treatment effect on the treated at each post-treatment horizon;
Avg. Total Effect is the weighted average across all six horizons, with weights proportional to the number of
switcher-observations at each horizon. The p-value for Joint Nullity tests the null that all six post-treatment
effects are jointly zero; the p-value for Joint Placebo tests the null that the two pre-treatment placebo coeffi-
cients (at horizons ℓ = −2 and ℓ = −1) are jointly zero. Standard errors are clustered at the state level. *, **,
and *** denote significance at the 10%, 5%, and 1% levels, respectively.

(1) (2) (3)

Mortgage Credit Growth DTI LTV

Effect 1 -0.00189 -0.0000467 -0.000428

(0.00496) (0.000718) (0.00110)

Effect 2 -0.00797 0.000572 0.000865

(0.00855) (0.000953) (0.00135)

Effect 3 -0.0160 0.000379 0.00132

(0.0115) (0.00106) (0.00127)

Effect 4 -0.0265∗ 0.00116 0.00272∗

(0.0154) (0.00102) (0.00158)

Effect 5 -0.0361∗ 0.00138 0.00312∗

(0.0187) (0.00115) (0.00162)

Effect 6 -0.0500∗∗ 0.000948 0.00391∗

(0.0222) (0.00142) (0.00217)

Avg. Total Effect -0.0231∗ 0.000733 0.00192

(0.0128) (0.000905) (0.00117)

p-value Joint Nullity 0.139 0.819 0.602

p-value Joint Placebo 0.578 0.069 0.298

Switchers 18,265 18,265 18,265

States 50 50 50

Observations 87,557 87,551 87,557

Standard errors in parentheses

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01



Table 12: Does Appraisal Regulation impact Household Debt Delinquency?
This table reports dynamic difference-in-differences estimates of the effect of state-level appraisal com-

pensation regulations on household mortgage delinquency, using the heterogeneity-robust estimator of
De Chaisemartin and d’Haultfoeuille (2024). All Columns examine guaranteed compensation mandates.
In column 1, the outcome variable is the percent of mortgage 30+ days delinquency within the first year of
origination at the 3-digit zip code–year level over the period 2000–2023. In column 2, the outcome variable is
the percent of mortgage 30+ days delinquency within the second year of origination, etc. Effects 1–6 report
the average treatment effect on the treated at each post-treatment horizon; Avg. Total Effect is the weighted
average across all six horizons, with weights proportional to the number of switcher-observations at each
horizon. The p-value for Joint Nullity tests the null that all six post-treatment effects are jointly zero; the
p-value for Joint Placebo tests the null that the two pre-treatment placebo coefficients (at horizons ℓ = −2
and ℓ = −1) are jointly zero. Standard errors are clustered at the state level. *, **, and *** denote significance
at the 10%, 5%, and 1% levels, respectively.

(1) (2) (3) (4) (5)
Within 1 Year 2 Years 3 Years 4 Years 5 Year

Effect 1 0.00171 0.000423 -0.000609 0.0000620 -0.000225
(0.00129) (0.00152) (0.00198) (0.00185) (0.00199)

Effect 2 -0.00270∗ -0.00343 -0.00308 -0.000856 -0.000906
(0.00147) (0.00222) (0.00261) (0.00248) (0.00257)

Effect 3 -0.00273 -0.00433∗ -0.00593∗∗ -0.00602∗∗∗ -0.00644∗∗∗
(0.00168) (0.00235) (0.00240) (0.00205) (0.00217)

Effect 4 -0.00380∗∗∗ -0.00487∗∗∗ -0.00681∗∗∗ -0.00743∗∗∗ -0.00969∗∗∗
(0.00126) (0.00181) (0.00211) (0.00250) (0.00318)

Effect 5 -0.00200 -0.00510∗∗∗ -0.00741∗∗∗ -0.00939∗∗∗ -0.0134∗∗∗
(0.00147) (0.00186) (0.00238) (0.00282) (0.00378)

Effect 6 -0.00345∗∗ -0.00610∗∗∗ -0.0124∗∗∗ -0.0163∗∗∗ -0.0175∗∗∗
(0.00151) (0.00231) (0.00303) (0.00410) (0.00488)

Avg. Total Effect -0.00204∗ -0.00371∗∗ -0.00571∗∗∗ -0.00616∗∗∗ -0.00744∗∗∗
(0.00111) (0.00145) (0.00191) (0.00206) (0.00249)

p-value Joint Nullity 0.001 0.037 0.000 0.000 0.000
p-value Joint Placebo 0.267 0.474 0.946 0.772 0.751
Switchers 15,841 15,841 15,841 15,841 15,841
States 50 50 50 50 50
Observations 75,235 75,235 75,235 75,235 75,235
Mean of Outcome Variable 0.040 0.067 0.087 0.101 0.111
Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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