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Abstract

The sensitivity of housing demand to mortgage rates and available leverage is key to under-

standing the effect of monetary and macroprudential policies on the housing market. However,

since there is generally no exogenous variation in these variables that is independent of con-

founding factors (such as economic conditions or household characteristics), it is difficult to

cleanly estimate these sensitivities empirically. We circumvent these issues by designing a sur-

vey in which respondents are asked for their maximum willingness to pay (WTP) for a home

comparable to their current one, under different financing scenarios. We vary down payment

constraints, mortgage rates, and non-housing wealth. We find that a relaxation of down pay-

ment constraints, or an exogenous increase in non-housing wealth, has large effects on WTP,

especially for relatively poorer and more credit-constrained borrowers. On the other hand,

changing the mortgage rate by two percentage points only changes WTP by about five percent

on average. These findings have implications for theoretical models of house price determina-

tion, as well as for policy.
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1 Introduction

Booms and busts in house prices are among the most important drivers of broader economic cy-

cles. Most recently, a house price boom in the US and many other countries preceded the Great

Recession, which was to an important extent caused by a rapid drop in house prices and associated

mortgage defaults. There is still substantial disagreement among policymakers and academics as

to what drove the housing boom in the first place. Many argue that the housing bubble was in-

flated by low interest rates due to loose monetary policy (e.g., Taylor, 2009) or a global savings glut

(Bernanke, 2005) while others emphasize a reduction in down payment requirements as a primary

driver of the boom (e.g., Favilukis, Ludvigson, and Van Nieuwerburgh, 2013). However, a third

view is that neither of these factors can realistically explain the extent of the boom, highlighting

the potential role of overly optimistic expectations about future price gains in driving rapid house

price appreciation (Glaeser, Gottlieb, and Gyourko, 2013). Understanding the relative importance

of these factors is important not only to understand the past, but also to shape monetary and

financial stability policies of the future.1

At the heart of the disagreement about the importance of financing conditions (interest rates;

down payment and other constraints) is the difficulty of estimating their effects empirically. The

most common approach employed in existing research (reviewed in more detail in Section 2) is

time-series analysis at the macro level. This approach, usually executed using vector autoregres-

sion or panel data techniques, has the advantage of capturing general equilibrium effects, but

requires identification assumptions that are difficult to test, and results will often be sensitive to

the set of explanatory variables that is employed. An appealing alternative is to use variation in

financing conditions in the cross-section, but only few studies have been able to exploit exogenous

variation in conditions to identify their effect. As a result, researchers and policymakers still pri-

marily rely on calibrated “user cost” models to gauge how strongly house prices should react to

changes in financing conditions (see Svensson, 2013, for a recent example).

The contribution of this paper is to employ an alternative survey-based approach to gauge the

sensitivity of housing demand to mortgage rates, down payment constraints, and an exogenous

shock in non-housing wealth. This strategy allows us to cleanly identify the average effects of

these variables, and also to investigate heterogeneity of the effects across households. As part

of the Federal Reserve Bank of New York’s Survey of Consumer Expectations, we ask (online)
1In a recent discussion of these issues, Yellen (2014) argues that macroprudential policies are generally better suited

than traditional monetary policy to prevent financial turmoil from excessive asset price movements.
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survey respondents to assume they were to move today to a town/city similar to their current

one, and ask how much they would be willing and able to pay for a home similar to the one they

currently live in.2 In the first scenario, all respondents are told they would have to make a 20%

down payment, but half the respondents face a mortgage rate of 4.5% while the others face a rate of

6.5%. This first scenario thus allows us to estimate the importance of mortgage rates by comparing

across respondents. We also use it to study the importance of many other observable variables on

respondents’ willingness to pay (WTP), such as income, savings/debt or credit scores, as well as

expectations about home price growth.

In a second scenario, we keep each respondent’s mortgage rate unchanged, but allow them

to freely choose their down payment, with the restriction that it needs to be at least 5% of the

price they are willing to pay. This allows us to examine the sensitivity of WTP to down payment

constraints. We also study heterogeneity in the down payment fraction chosen by our respondents.

In the third scenario, we switch respondents’ mortgage rates (from 6.5% to 4.5% or vice-versa),

providing us with a within-respondent estimate of the sensitivity of WTP and down payments to

rates. In the fourth and final scenario, our respondents are told that they just inherited $100,000 in

cash, allowing us to study the effect of a (large) non-housing wealth shock on WTP and financing.

Our main findings are the following: (1) our respondents’ WTP is not very sensitive to a change

in the mortgage rate at which they can finance their (hypothetical) home. Both between and within

respondents, we find that average WTP is about 5% lower when the mortgage rate is 6.5% instead

of 4.5%. (2) The decrease in the required down payment fraction from 20% to 5% has much larger

effects on WTP—on average, WTP increases by 15%, though the increase is much larger (around

40%) for current renters, who tend to choose low down payments. (3) The non-housing-wealth

shock similarly has large effects—it increases average WTP by about 10% and down payment

fractions by about 20 percentage points, again with larger effects for renters.

We compare our results to the predictions of a standard user cost model calibrated using our

survey parameters, as well as to existing empirical estimates of these sensitivities. Our estimated

interest rate sensitivity is roughly in line with existing empirical studies, but lower than what a

user cost model would predict, suggesting that this widely used model may overstate the sensi-

tivity of house prices to changes in rates. For the sensitivity of WTP to a reduction in the down

2About three-quarters of our respondents are current homeowners; they are asked to assume that they would first
sell their current home and pay off their current mortgage debt before buying their new home. Also, we provide
respondents with a calculator that shows effective monthly payments for different purchase prices and down payments,
taking into account other costs of homeownership (such as property taxes) and the tax deductibility of mortgage interest
payments.
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payment requirement, the model prediction is less sharp, since it strongly depends on a respon-

dent’s assumed effective discount rate. Reconciling the strong sensitivity of some of our respon-

dents with the theoretical prediction requires very high effective discount rates (of the order of

20% or higher). We show that it is primarily the less wealthy respondents (particularly renters)

that strongly increase their WTP in response to a lower required down payment, consistent with

many of them being severely liquidity-constrained.

Our finding that a lowering of down payment requirements has the largest effects on less

wealthy respondents’ WTP aligns well with the findings of Landvoigt et al. (2013), who study

capital gains in the San Diego area during the housing boom and find that these gains were sub-

stantially larger at the low end of the market; they then build a quantitative model that explains

this with increased availability of credit. An important takeaway from such analyses of hetero-

geneity is that the effect of a change in down payment requirements on housing demand strongly

depends on households’ financial situation. For instance, a loosening in down payment require-

ments will have little effect on the WTP for a new home of current owners with substantial equity,

or of renters with substantial liquid savings. The results also imply that macroprudential measures

such as an LTV cap may predominantly affect the lower end of the housing market, and that the

effect on house prices will depend on the state of the economy and other asset markets.

Our survey-based experimental evidence has several advantages over prevalent approaches.

In particular, it provides clean exogenous variation (both in the cross-section and within-individual)

that is otherwise not available in real-world observational data. However, there are some obvious

limitations to our stylized approach. Perhaps most importantly, our exercise is partial equilibrium

in nature: in our setting, mortgage rates are independent of individuals’ effective discount rates,

while in reality, changes in the term structure of interest rates presumably affect both (though the

precise extent is unclear). Similarly, in reality, changes in housing demand may be partly offset by

changes in supply. While this implies that our estimates do not directly correspond to predicted

effects of financing conditions on equilibrium house prices, they can inform and discipline general

equilibrium models in which different channels can be evaluated separately.3 Another concern is

that, while the majority of our respondents appear to put considerable thought in their answers

(for instance, 78% use the provided calculator in all questions), in the real world they would pre-

sumably deliberate more intensely and perhaps seek outside advice before making such impor-

3As discussed in the next section, this is for example the case for the simple user cost model in which we evaluate
the effect of a change in the mortgage rate while holding the discount rate fixed. Glaeser et al. (2013) extend that model
to allow for endogenous housing supply.

3



tant decisions; however, the main worry is that this adds noise, not that it necessarily biases our

analysis. In fact, work in other fields (such as marketing, transportation research or public good

valuation) has compared hypothetical choices elicited through surveys with actual decisions, and

found that the two produce similar outcome distributions and comparable utility parameters (e.g.,

Ben-Akiva and Morikawa, 1990; Hensher and Bradley, 1993). Furthermore, existing evidence in-

dicates that stated choice also relates strongly to subsequent actual choice (e.g., Delavande and

Manski, 2010).

2 Theoretical framework and related literature

In this section, we first review the basic user-cost framework that is commonly used to predict

how house prices react to financing conditions, and then review the related empirical literature.

The basic user cost model (Hendershott and Slemrod, 1983; Poterba, 1984) is built around the

simple no-arbitrage assumption that in equilibrium, the net present costs of renting and owning

should be equalized. Using the assumptions and notation of Glaeser et al. (2013), this leads to the

following equilibrium rent-to-price (R/P) ratio:

R
P

= θρ + (1− θ) (1− ϕ) r + τ − g + g (1− θ) (1− δ)
ρ− (1− ϕ) r

ρ + δ
. (2.1)

The right-hand side is referred to as the user cost of owning, and is determined by the following

parameters:

θ : down payment fraction

ρ : discount rate

(1− ϕ) r : mortgage rate (assumed constant) after tax deduction

τ : property taxes, maintenance, insurance (as fraction of P)

g : growth rate of R and τ

δ : mobility rate

The commonly used “asset market approach” (Poterba, 1984; Himmelberg et al., 2005) assumes

ρ = (1− ϕ) r, which simplifies the equilibrium rent-to-price ratio to:

R
P

= (1− ϕ) r + τ − g.

4



Thus, when the discount rate equals the (after-tax) mortgage rate, the model predicts that the

down payment fraction does not matter for house prices—the rent-to-price ratio is determined

only by after-tax mortgage rates, the non-interest cost of homeownership, and the growth rate of

rents. However, in the more general version (2.1), house prices will decrease in θ whenever the

discount rate exceeds the interest rate. As usual in asset pricing, the discount rate here should

be thought of as the “effective” discount rate with which a household values current and future

marginal consumption.4

We can use expression (2.1) along with parameter values to calculate the semi-elasticity of

house prices to changes in the mortgage rate or the down payment fraction: ∂ log(P)
∂x where x = r, θ.

In line with the parameters used in our survey (discussed in the next section) we assume ϕ = 0.34

and τ = 0.0335; we furthermore set δ = 0.06 (following Glaeser et al., 2013) and g = 0.02. We

evaluate the semi-elasticities at r = 0.055 (corresponding to the average mortgage rate in our

survey) and θ = 0.2 (the baseline down payment fraction), for different values of the discount rate

ρ:

ρ = 0.0363 ρ = 0.1 ρ = 0.2

− ∂ log(P)
∂r 8.53 6.80 5.32

− ∂ log(P)
∂θ 0 0.82 1.65

In the first column, we set ρ = (1− ϕ) r. At that value, the semi-elasticity with respect to interest

rates is predicted to equal 8.5, meaning a two percentage point change in the mortgage rate (as

implemented in our survey) is predicted to change P by about 17%. On the other hand, as dis-

cussed above, a change in the down payment requirement θ would not affect P. Moving to the

right, we see that as the effective discount rate increases, the predicted sensitivity to interest rates

decreases somewhat (this occurs because P in (2.1) is convex in the user cost).5 Furthermore, P

now decreases in the down payment fraction θ, and the quantitative effect can be large: a semi-

elasticity of 1.6 implies that a decrease in θ from 20% to 5% (as in our survey) would increase P by

about 24%.

The predictions from the user cost model are quite sensitive to the chosen parameter values.

For instance, setting δ = 0 would lower the semi-elasticity with respect to r to between 4.7 and

4Formally, if ρ̃ reflects a households’ intrinsic preference for the present, and u(·) is its time-separable utility function
over consumption, then (abstracting from uncertainty) 1 + ρ = (1 + ρ̃) u′(ct)

u′(ct+1)
, meaning that if consumption today is

relatively low, the effective discount rate is high.
5Similarly, the semi-elasticity of prices to rates increases when rates are already low, a prediction emphasized by

Himmelberg et al. (2005).
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5.8 (while the sensitivity with respect to θ changes little). On the other hand, as θ decreases, both

semi-elasticities increase. Glaeser et al. (2013) discuss several extensions of the model that may

substantially affect the sensitivity of P to r and θ. In particular, allowing for stochastic interest

rates and refinancing (when it is in the borrower’s interest to do so) can substantially lower the

semi-elasticity with respect to rates.

It is furthermore important to note that these calculations treat ρ as fixed. If we allowed ρ to

move one-for-one with (1− ϕ)r, as in the asset market approach, the predicted impact of a rate

change on P would increase by about half using the parameters above, and may increase substan-

tially more using different parameter combinations. For instance, the calibrations in Himmelberg

et al. (2005) imply a semi-elasticity of prices with respect to r of about 20.

Outside the basic user cost model, which is most often used to gauge the sensitivity of house

prices to interest rates, a number of papers have studied the theoretical effects of down payment

restrictions. For instance, Stein (1995) emphasizes their importance for house prices and trans-

action volumes, while Ortalo-Magne and Rady (2006) discuss the interaction of income shocks

and credit constraints in determining housing market dynamics in a model with heterogeneous

households.6 Favilukis et al. (2013) study a rich general equilibrium model with heterogeneous

households and incomplete markets, and find that a decrease in housing transactions costs along

with a lowering of down payment requirements (from 25% to 1% in their computational experi-

ment) can generate a house price boom close to that experienced in the US over 2000–2006. This

happens in their model primarily because the improved risk-sharing opportunities from financial

liberalization lower equilibrium risk premia. On the other hand, Justiniano et al. (2013) study the

effects of an exogenous increase in mortgage LTV ratios in a standard DSGE model with two types

of agents (borrowers and lenders), and find that such credit liberalization does not increase house

prices by much within that model and also fails to match the debt-to-real-estate ratio observed

empirically during and after the boom.

2.1 Review of related empirical literature

A substantial empirical literature studies the effects of interest rates on the housing market. The

most common approach is to use either a single (national) house price series and model its evolu-

tion using vector autoregressions (VARs), or panel data on different countries or states. Two recent

6Davis and Van Nieuwerburgh (2014) provide a thorough overview of the literature studying housing choices over
the life cycle, as well as other work at the intersection of macroeconomics, finance, and housing.
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papers that contribute to and survey this literature are Dokko et al. (2011) and Kuttner (2014). Both

papers emphasize that the effects of interest rates on house prices empirically appear to be quite

modest, and too small to explain the run-up in house prices (in the US and other countries) in

the early 2000s. In particular, Kuttner (2014) reviews a number of recent time-series studies that

estimate the effects of 25 basis point monetary policy shocks (corresponding approximately to a 10

basis point decrease in long-term rates) on house prices to be between 0.3 and 0.9%. These effects

would correspond approximately to a semi-elasticity of between 3 and 9.

Only a few papers have tried to identify the effects of interest rates using cross-sectional data,

since there is typically little plausibly exogenous variation in the rates available to different bor-

rowers. An exception to this is provided by the “conforming loan limit” (CLL) in the US, which

limits the size of mortgages that Fannie Mae and Freddie Mac are allowed to purchase. A sub-

stantial literature has estimated that mortgage rates are about 10-25 basis points higher above the

CLL than below, and some recent work has used this local discontinuity to estimate the effect of

rates on home prices or mortgage demand. Adelino et al. (2012) exploit annual increases in the

CLL over 1998–2006, and find that homes more likely to be financed with a conforming loan sell at

significantly higher prices; their estimates imply a local semi-elasticity of house prices to mortgage

rates of between 1 and 9.7 DeFusco and Paciorek (2014) study the effect of the spread around the

CLL on mortgage demand, and estimate that a one percentage point increase in the mortgage rate

reduces mortgage debt by between 1.5 and 2 percent. As we will discuss below, our quantitative

estimates of average effects are roughly in line with Adelino et al. and DeFusco and Paciorek; one

advantage of our setting is that we can study heterogeneity of effects in the cross-section as well

as potential asymmetries between rate increases and decreases.

There has been comparatively less empirical study of the effects of down payment require-

ments (or equivalently, limits on the loan-to-value (LTV) ratio). Duca et al. (2011) find that includ-

ing the rising LTV of first-time homebuyers substantially improves the ability of an econometric

time-series model to fit aggregate US house price dynamics, especially during the boom of the

early- to mid-2000s. Their estimates imply that a one percentage point higher average LTV of first-

time homebuyers is associated with a one percentage point increase in house price growth. On

the other hand, Glaeser et al. (2013) use micro data from 89 metropolitan areas and find that the

7Kung (2014) uses the CLL increase implemented as part of the Economic Stimulus Act in 2008 and finds substantial
positive effects on the prices of homes in Los Angeles and San Francisco that were most likely to be financed through
a mortgage affected by this policy change. Using a separately estimated effect on rates of 18 basis points, his estimates
would imply semi-elasticities of 16 and 32 for the two cities.
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distribution on combined LTVs (using up to three liens per property) on newly purchased homes

did not change substantially over 1998-2008. Consequently, these authors argue it is unlikely that

increased leverage of homebuyers per se can explain much of the house price boom over this

period, though they caution that they cannot control for the interaction with changing borrower

characteristics.8

A recent literature has studied the effects of mortgage LTV caps, a macroprudential policy tool,

on house price dynamics.9 The International Monetary Fund (2013) notes that such caps are used

in (at least) 24 countries, and a variety of studies (e.g. Crowe et al. 2013) have used panel data or

single-country time-series models to investigate their effects. Most studies surveyed by the IMF

find that LTV caps reduce mortgage credit and house price growth.10 However, there has been

relatively little discussion of how LTV caps affect different types of borrowers and segments of the

housing market. One exception is Igan and Kang (2011), who use household survey data from

Korea to study the effects of different changes in macroprudential measures such as LTV caps on

different household types (young vs. old, first-time buyers vs. current owners).

Finally, our work adds to a growing literature that uses surveys with different hypothetical

scenarios to study questions for which it is difficult to estimate effects of interest directly from

naturally-occurring data. For example, Guiso et al. (2013) ask mortgage borrowers whether they

would walk away from their home at different levels of negative equity, Kimball and Shapiro

(2010) study the effects of wealth on labor supply, while Ameriks et al. (2011) and Beshears et al.

(2014) investigate the demand for annuitization. Sharpe and Suarez (2014) look at the interest rate

sensitivity of firms’ investment plans based on CFOs’ responses to a survey, and (similar in spirit

to our results) document surprisingly small effects of rate changes (especially decreases).

3 Survey setup and descriptive statistics

The survey responses we analyze in this paper are from a special online survey module on housing

and mortgages that is part of the Federal Reserve Bank of New York’s Survey of Consumer Expec-

tations (SCE).11 The SCE is a nationally representative, internet-based survey of a rotating panel of
8Favara and Imbs (2014) study expansions in mortgage credit (measured by loan volume and loan-to-income ratios)

due to banking deregulation, and establish a causal link to local house prices. Quantitatively, they argue that the increase
in credit caused by the deregulation is able to explain up to one half of the increase in house prices over 1994–2005.

9Other macroprudential tools applied to the real estate sector include debt-to-income restrictions or mortgage-
specific bank capital buffers.

10Additionally, lower LTVs should increase bank resilience to house price decreases, since they reduce the probability
of default (e.g. Foote et al. 2008, Corbae and Quintin 2014) as well as loss-given-default.

11See www.newyorkfed.org/microeconomics/sce.html for additional information.
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approximately 1,200 household heads, that elicits expectations about a variety of economic vari-

ables, such as inflation or labor market conditions. Respondents participate in the panel for up

to twelve months, with a roughly equal number rotating in and out of the panel each month.

In February 2014, repeat panelists (that is, those who had participated in the survey in the prior

eleven months) were invited to participate in the special module. Out of a total sample of 1,420

household heads invited to participate in the survey, 1,211 did so, implying a response rate of

85.3%. The survey was fielded during February 1-28, 2014. Respondents received $15 for complet-

ing the survey.

The housing and mortgage module contains multiple blocks of questions, some differing be-

tween owners and renters. The respondents are asked, among other things, about their expecta-

tions for home prices, their probability of moving over the next years, and the probability of buy-

ing a home. Respondents also provide information about their debt (mortgage and non-housing),

their liquid savings, and their credit score range; furthermore, we have information on their zip

code location, their household income as well as many demographic variables from the monthly

surveys. Screenshots of the survey questions analyzed in this paper are shown in the Appendix.

We now provide a detailed description of the questions and underlying assumptions.

After a screen that introduces the respondents to this block of questions12, they are confronted

with the baseline scenario, in which they are asked to assume that they were to move today to a

town/city similar to their current one, and that they want to buy a home, as they intend to stay for

the indefinite future. Current owners are furthermore asked to assume that they were to sell their

current primary residence and pay off their current mortgage. We tell them that they have found

a home they like and are planning on making an offer. We also provide them with an “anchor”

(which we will refer to as the “appraisal”): “Homes similar to the one that you are interested in

have been selling for $X,” where for X we use their assessment of the market price of their current

primary residence, coming from an earlier part of the survey, rounded to the nearest $10,000.13

Respondents are then asked to think about the maximum amount they would be willing to pay

for the home, taking into account how much of a down payment they would be able to make.

Q1. In the first scenario we do not let the respondents choose the relative size of their down

12The introduction was: “In the next set of questions, we are interested in how much you would be willing and able
to pay to purchase a home similar to your current primary residence. We are also interested in how you would choose
to finance the purchase. We will go through 4 scenarios. As before, there are no right or wrong answers.”

13Earlier in the survey, owners are asked “What do you think your home would sell for today?” while renters are
asked “If the home that you currently rent were to be sold today, approximately how much do you think it would sell
for?”
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payment; instead, we fix it to be 20%. The rest of the purchase is financed with a 30-year fixed-

rate mortgage with an interest rate of r%, where r for a given respondent is randomly chosen to

be either 4.5% or 6.5% (with equal probability). We then provide respondents with two examples

of what different purchase prices would imply for (i) their required down payment, and (ii) their

effective total monthly payment, including maintenance costs, property taxes and insurance, and

taking into account the tax deductibility of interest payments.14 To calculate the payment, we

assume that maintenance costs, property taxes and insurance add up to an annual τ = 3.35% of

the appraised home value, and that the relevant marginal tax rate is ϕ = 34%.15 Respondents are

also provided with a “calculator” where they can experiment with different purchase prices and

are shown corresponding down payments and monthly payments (see Appendix). At the bottom

of the page, they are then asked to enter the maximum amount they would be willing and able

to pay for this home today, reminding them that they must be able to come up with the required

down payment. We will refer to their answer as their willingness to pay (WTP).

Q2. After they have entered their WTP for the first scenario, the respondents move on to

the next screen, where they are asked to consider the same basic scenario (with the same home

they are planning to purchase, and the same mortgage rate as in Q1), but we now give them the

ability to freely choose their down payment, as long as it is at least 5% of their purchase price.

The respondents are then shown six example combinations of purchase prices and corresponding

down payments of either 5% or 20%, and the resulting monthly payments.16 Respondents are

also again provided with a calculator, where now they can enter both purchase price and down

payment (subject to the 5% minimum), and are shown corresponding monthly payments. At the

bottom of the page, they are asked to enter their WTP and down payment.

Q3. In the third scenario, respondents’ mortgage interest rate changes by 2 percentage points:

those respondents that had a 4.5% rate in Q1 and Q2 are now subject to a 6.5% rate, and vice-

versa. We inform them what this implies for their effective monthly payment if they leave their

WTP (reported in Q2) unchanged, again provide them with six examples and a calculator as in Q2,
14The two example prices are chosen to be 25% above and below the appraisal, rounded to the nearest $10,000.
15τ can be decomposed into assumed maintenance costs of 2% per year, an assumed property tax rate of 1% (close to

the national average), and homeowner insurance costs of 0.35% per year (which is a commonly cited rule-of-thumb).
Poterba and Sinai (2008) assume these costs to sum to 3.5% per year. The marginal tax rate we assume is slightly higher
than in the literature (e.g. Glaeser et al. (2013) set ϕ = 25%) to account for the fact that the median income of our
respondents is above the national average. We obtained 34% as the sum of the 2013 marginal tax rate for a single filer
earning between $87,850 and $183,250, which was 28%, and a 6% state tax rate. This likely overstates the value of the
tax deduction for at least some of our respondents with lower income; we discuss the effects on the interpretation of
our results below.

16The six combinations are the WTP from the first scenario, 25% above the WTP, and 25% below the WTP, each with
a down payment of either 5% or 20%.
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and ask them for their WTP and down payment choice.

Q4. In the final scenario, everything is as in Q3, except that respondents are told that they just

inherited $100,000 in cash, all or part of which they could use toward the down payment if they

want (but they do not have to).

Some of the considerations behind our design of these questions were the following: Q1, with

randomized mortgage rates across respondents, allows us to estimate the effect of rates on WTP

(∂ log (P) /∂r) for a fixed down payment fraction. It also provides evidence on how strongly re-

spondents’ willingness and ability to pay for a home correlate with a variety of control variables.

Comparing Q1 and Q2 allows us to estimate the sensitivity of WTP to the down payment require-

ment (∂ log (P) /∂θ) within respondents, while the comparison between Q2 and Q3 provides us

with a within-respondent estimate of (∂ log (P) /∂r). Finally, the wealth shock in Q4 can be seen as

a positive shock to non-housing fundamentals (and in particular households’ financial position).

3.1 Descriptive statistics

For the analysis, we drop respondents who do not answer all questions in this block (n = 28)

and those with self-appraised home values in the bottom and top 2.5% (corresponding to $20,000

and $900,000; n = 51).17 We also drop respondents younger than 21 or older than 70 (n = 70),

and those who in total spent less than 3 minutes or more than 30 minutes on this set of questions

(n = 59) since these respondents may not have exerted effort on thinking through the questions or

may have had comprehension problems. This leaves us with 962 respondents for the analysis, of

which 698 are current homeowners and 264 are renters.

Descriptive statistics are provided in Table 1. Some of the variables require additional expla-

nation. The numeracy test consists of a series of five questions, based on Lipkus et al. (2001). Our

measure of risk aversion is based on the answer to the question “In financial matters, are you gen-

erally a person who is fully prepared to take risks or do you try to avoid taking risks?” on a scale

from 1 to 10; for the regressions we classify respondents who answer 1-3 as “risk averse” and those

who answer 7-10 as “risk loving.” We measure respondents’ house price growth expectations over

the next year based on their perception of the price of an average home in their zip code today

and the price they expect this home to have a year from today (“E(HP growth, 1yr)”).18 Finally,

17There are also 44 respondents that quit the survey before reaching this block of questions.
18We drop values in the top/bottom 2.5th percentile. Expected growth is backed out from the following two questions

that are asked in an earlier part of the survey: “Consider a typical home (house/apartment) in your zip code. What is
your best guess of the value of such a home as of today?” and “You estimated the current value of a typical home in
your zip code to be [previous answer] dollars. Now, we would like you to think about the future value of such a home.
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we elicit respondents’ subjective probability (on a 0-100 scale) of moving over the next three years,

and their probability of buying if they moved (for those that answer Pr(move)≥5%). In the regres-

sions, we add dummy variables for the cases where respondents did not answer a question, so

that we do not lose observations.

The table shows that there is substantial heterogeneity in terms of financial resources (home eq-

uity, liquid savings, non-housing debt, income), and that the distributions tend to be right-skewed.

The bottom part shows that the average time spent on these questions was about 8 minutes; also,

almost all respondents used the provided calculators at least once, and more than three-quarters

used it in all four questions.

In presenting the results, we will rely on two strategies to reduce the importance of outliers,

which are present in our data as one would expect with any survey-based study. When study-

ing summary statistics (e.g. the average effects of changes in r and θ), we will present trimmed

means that eliminate the most extreme x% of observations, for x varying between 0 and 10. For

our regressions, we will focus on a particular subsample of 790 respondents whose responses lie

within the 2.5th and 97.5th percentile for all dependent variables of interest that represent changes

between two questions (since these are most severely affected by outliers). Furthermore, when

studying log(WTP), we set WTP values below $500 to $500 (using higher floors does not affect

results, but using lower values leads to large outliers in the distribution of log(WTP)).

4 Results

We begin our analysis by comparing the WTP in Q1 to the self-appraised value of the respondents’

home. We then discuss the effects of down payment requirements, interest rates, and a positive

non-housing-wealth shock on WTP and leverage. In this section, we will primarily focus on av-

erage effects, though we will highlight how the effects differ between owners and renters. In the

next section, we will further investigate the heterogeneity of the effects.

4.1 WTP with 20% down payment requirement

Figure 1 shows how respondents’ WTP in Q1 compares to the appraisal value of the home. The

first panel shows that there is a strong positive correlation, more so for owners (correlation(WTP,

appraisal)=0.84) than for renters (corr. = 0.56). Only 11% of respondents name a WTP that corre-

What do you think the value of such a home will be one year from today (in February 2015)?”
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sponds exactly to the appraisal amount provided to them in the question. The second and third

panels show that current owners tend to be in higher-appraised homes, and that their WTP distri-

bution is much closer to the appraisal distribution than for renters.

In Table 2 we study the effect of various explanatory variables on log(WTP), with a particu-

lar focus on the effect of being offered the low (4.5%) mortgage rate. The first column does not

control for the appraisal amount; the second column adds log(appraisal) as an explanatory vari-

able, while the third column directly uses the difference between log(WTP) and log(appraisal) as

dependent variable. In all three cases, the effect of the low-rate dummy goes in the predicted

direction—the point estimate is that WTP is increased by 5-6%—but is statistically insignificant.

Other variables have much stronger explanatory power. When not controlling for the appraisal

amount, almost all variables that we would expect to correlate with living in a more or less expen-

sive home come in significant, often with quantitatively large coefficients. The adjusted R2 is very

high for a cross-sectional regression, meaning that our control variables seem to capture much of

the relevant variation across respondents.

Many of the explanatory variables lose individual statistical significance in the second and

third columns, when we control for appraisal value; however, respondent wealth (especially liquid

savings) remains a strong positive predictor of WTP relative to the appraised home value. We also

note that except for non-housing debt, all financial variables we use as controls remain statistically

significant if we put them in the regressions one-by-one (see Table A-1 in the Appendix).

Finally, the expected growth in local home prices, elicited in an earlier part of the survey, enters

positively but not significantly (p = 0.16) in the first column (where the coefficient would imply

that a five percentage point higher expected house price growth rate over the next year is associ-

ated with approximately 4% higher WTP), but negatively in the other columns where we control

for the appraised amount. The question of whether house price expectations affect WTP in our

survey will be analyzed in more detail in Section 5.3.

4.2 Lowering the down payment requirement to 5%

We next study the chosen down payment fractions in Q2, as well as the effect of the lower down

payment requirement on WTP. Panel (a) of Figure 2 shows the cumulative distribution of down

payment fractions chosen in Q2. It illustrates that a majority of our respondents, 59% overall, pre-

fer to make down payments lower than the initially imposed 20%. However, we also note that

a substantial fraction of respondents prefer to make larger down payments—this is the case for
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about 28% of respondents. The two separate lines for owners and renters show that the latter

group tends to choose substantially lower down payments—the median down payment fractions

are 9.1% for renters and 18.4% for owners, and 78% of renters would put down less than 20%,

compared to only 52% of owners. The distributions of down payment fractions are strongly statis-

tically different between the two groups (p < 0.001, Mann-Whitney-Wilcoxon test).

Panel (b) shows the cumulative distribution of changes in log(WTP) between Q2 and Q1. Over-

all, about 11% of respondents lower their WTP, while 46% leave their WTP unchanged. The re-

maining 43% increase it, often dramatically.19 This is particularly true for renters; 58% of them

increase their WTP compared to Q1.

Panel (c) displays trimmed means of the difference in log(WTP) between Q2 and Q1. Moving

from left to right in the table, a larger fraction of extreme observations are dropped. We see that

after dropping outliers, the average increase in WTP is around 10-15%. However, the table also

shows that the effect is much larger for renters (who on average increase their WTP by around

40%) than owners (who on average increase their WTP by around 6%). This is consistent with

renters having substantially higher effective discount rates, likely because they are more finan-

cially constrained. The bottom three rows show the change in average WTP as a function of the

chosen down payment in Q2. We see that the respondents that choose down payment fractions

of less than 10% increase their WTP very substantially relative to Q1. For those respondents who

choose a down payment fraction of 20% or higher, the average WTP change is close to zero.20

4.3 Effects of changing the mortgage rate

4.3.1 Effect on WTP. Panel (a) of Figure 3 shows the distribution of the within-respondent dif-

ference in log(WTP) between the 6.5% mortgage rate scenario and the 4.5% scenario, separately

for those respondents who started with the 4.5% rate (in Q1 and Q2) and those who started with

the 6.5% rate. We see that about 40% of respondents have a lower WTP when the mortgage rate

is higher, as theory would predict. However, almost half of all respondents leave their WTP un-

changed between Q2 and Q3; about 10% change their WTP in the “wrong” direction. The fraction

of respondents that display a lower WTP with the 6.5% rate is somewhat higher for those who

19The “step” at 1.38 corresponds to 21 respondents who increase their WTP fourfold, in all but two cases making
the same down payment as in Q1 (i.e. they are in both questions choosing the highest possible WTP for a fixed down
payment).

20While it may at first glance be surprising that some respondents increase their WTP even though they are not
making a lower down payment than in Q1 (meaning that they were not constrained by not being able to borrow more
than 80% of the purchase price), an increase in their WTP can be due to their effective discount rate being lower than the
mortgage rate, such that allowing them to make a down payment of more than 20% increases their WTP for the home.
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started with the low rate, pointing toward a potentially asymmetric effect of rate changes on WTP:

increasing rates lowers WTPs more than lowering rates increases WTPs. The difference in distri-

butions depending on the initial rate is statistically significant (p = 0.03, Mann-Whitney-Wilcoxon

test).

Panel (b) of the figure displays trimmed means of the difference in log(WTP). We see that after

dropping the most extreme outliers (from X = 2.5 onwards), the average difference in WTPs is

between 4 and 5% for the full sample, as well as for the two subsamples of owners and renters.21

The fourth and fifth lines provide an estimated magnitude of the asymmetry discussed in the

previous paragraph: while a 2% increase in rates lowers average WTPs by between 5 and 7%, a

2% decrease in rates only increases WTPs by between 3 and 4%.

The estimated average within-respondent effect of the rate change aligns well with the between-

respondent effect estimated in Table 2 — in both cases, having access to a mortgage rate that is 2

percentage points lower on average increases WTP by around 4 to 6%. Nevertheless, one may

worry that the within-respondent estimate could be attenuated by respondent inertia or laziness;

this is investigated in Section 5.2.

4.3.2 Effect on Down Payment Fraction. We next turn to the effect of the rate change on the cho-

sen down payment fraction. Panel (a) of Figure 4 shows the distribution of the within-respondent

change in (down payment/WTP) between the 6.5% scenario and the 4.5% scenario, again distin-

guishing between respondents depending on starting rate. Intuitively, down payments should be

relatively higher when financing is more expensive, and that is indeed the case for slightly above

40% of respondents, while an equally large number leave their down payment fraction unchanged.

We again note an asymmetry: down payment fractions are more likely to increase when rates go

up than they are to decrease when rates drop (the distributions are strongly statistically different;

p < 0.001, Mann-Whitney-Wilcoxon test). This is largely explained by the fact that a substantial

fraction of our respondents was already making the lowest possible down payment in Q2, so that

they cannot decrease their down payment fraction further after the rate decreases. Panel (b) shows

that on average, the chosen down payment fraction is about 1.5 percentage points lower when the

mortgage rate is 4.5% rather than 6.5%, and that the size of the effect does not differ between

owners and renters.
21The distributions of changes are not significantly different between owners and renters (p = 0.39, Mann-Whitney-

Wilcoxon test).
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4.4 Effect of a non-housing wealth shock

Panel (a) of Figure 5 shows the distributions of changes in WTP and down payments after the

hypothetical $100,000 cash windfall in Q4. Roughly 45% of respondents increase their WTP, and

76% increase their down payment; 79% increase at least one of the two. For the vast majority of

respondents, these increases are less than $100,000, meaning that they would spend some but not

all of their inheritance on their house purchase.

Panel (b) displays trimmed means of the effects of the windfall, both in dollar terms and rela-

tive to Q3. On average, the cash windfall raises WTP by about $15,000 relative to Q3, which corre-

sponds to a relative increase of about 10%. Down payments on average increase by about $35,000

and therefore by more than WTP; the increase in the down payment fraction (that is, ∆(Down

Payment/WTP)) averages about 20 percentage points. Thus, our respondents would on average

spend about one-third of the cash windfall on the down payment, and their leverage would be

substantially smaller in that scenario.

The table shows that the average increase in WTP, both in dollar terms and relative to the WTP

in Q3, is larger for renters than for owners. Both groups increase their down payments by roughly

the same amount in dollar terms, but since renters have lower WTPs and previously chose lower

down payments on average, their leverage decreases by more than for owners.

4.5 Summary of average effects

The table below summarizes the average effects discussed in this section, in a way (roughly) cor-

responding to the semi-elasticities discussed in Section 2. For the first line, we use the average

within-respondent estimates of the effect of interest rates based on Q2 and Q3, while for the sec-

ond line we use the average changes in WTP from Q1 to Q2. The third line adds the effect of the

$100,000 shock to wealth (w) for which there is no direct model equivalent (though one could think

of it qualitatively as affecting the effective discount rate ρ). In all cases the range we report is the

range of semi-elasticities we get by trimming 2.5, 5, and 10% of outliers on each side.

Model measure Empirical measure Full sample Owners Renters

− ∂ log(P)
∂r − log(P|r=6.5%)−log(P|r=4.5%)

0.02 1.9-2.5 1.8-2.3 2.1-2.4

− ∂ log(P)
∂θ − log(P|DP=20%)−log(P|DP≥5%)

0.15 0.6-1.2 0.3-0.6 2.3-3.1

N/A 100(log (P|w + 100k)− log (P|w)) 7.4-13.5 5.0-8.5 20.4-26.7

16



5 Additional analyses

The previous section has already shown that many of the financing variables appear to have differ-

ent effects between owners and renters. In this section, we investigate the role of various character-

istics in explaining heterogeneity of effects across respondents. We also conduct robustness checks

on the within-respondent effect of the mortgage rate on WTP, and study how different measures

of respondents’ home price growth expectations may explain variation in WTP.

5.1 Heterogeneity of the effects

5.1.1 Down payment requirements. Table 3 studies the heterogeneity in chosen down payment

fractions in Q2. The first line shows that having a low interest rate lowers down payment fractions.

The magnitude of the effect is somewhat larger than the within-respondent finding (based on dif-

ferences between Q2 and Q3) from the previous section, but is quite close to DeFusco and Paciorek

(2014)’s estimate that mortgage debt decreases by 1.5-2 percent for a one percentage point increase

in the mortgage rate.22 The rest of the table shows that respondents with more home equity and

liquid savings, higher credit scores, and less non-housing debt choose to make larger down pay-

ments. Surprisingly, relatively higher income respondents choose lower down payments (once

we control for wealth). The owner dummy switches sign depending on whether or not equity is

included as an explanatory variable; this is because when we do include it, renters (who have zero

equity) and owners with zero or negative equity are both in the omitted category of the equity

variable, and thus the owner dummy should be interpreted as the difference between renters and

negative equity owners (with the latter choosing lower down payments on average). It is inter-

esting to note that respondent age and numeracy have statistically and economically significant

effects on chosen down payment fractions: the regression implies that a 50-year old respondent on

average makes a 5% larger down payment than a 30-year old, holding other observables constant

(based on the last column). The numeracy test results in a score of 0 to 5, meaning that the highest

scorers are predicted to make about a 12 percentage point larger down payment than those in the

lowest category.

Table 4 instead studies heterogeneity in the effect that the loosening of the down payment

requirement has on WTP (based on comparing Q2 and Q1). It shows that the increase in WTP is

22This interpretation of their findings takes house prices as fixed around the conforming loan limit. If in our data we
instead looked at the effect on respondents’ total amount of debt, we would get a larger sensitivity, since we find that
lower rates lead to lower down payment fractions and higher WTP.
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particularly large for respondents with negative or zero equity (which includes renters), low liquid

savings, low credit scores, and low income. The low-rate scenario is similarly associated with less

of a response of WTP. This is potentially due to WTP already being slightly higher for the low-rate

respondents in Q1.

5.1.2 Interest rate change. A regression analysis of the change in log(WTP) between Q2 and

Q3, shown in Table 5, reveals little evidence of systematic heterogeneity in the reaction to a rate

change—none of the balance sheet and income variables used in the previous regressions have

significant explanatory power. A variable that is significant in some specifications (when not sep-

arately controlling for equity) is the down payment fraction in Q2, which reduces the reaction to

the rate change. This is intuitive: the higher the down payment, the less the monthly payment is

affected by a change in rates.23

5.1.3 Wealth shock. Table 6 displays results from regressions similar to the previous ones, but

looking at the relative change in WTP in response to the $100,000 cash windfall in Q4. Again,

respondents in a relatively worse financial position (e.g., little liquid savings, low credit scores), as

well as renters, increase their WTP by more. Interestingly, married respondents (about two-thirds

of our sample) increase their WTP by less in relative terms in response to the wealth shock.

5.1.4 Owners vs. renters. Much of the heterogeneity in our sample comes from differences in

characteristics between owners and renters, with the former generally having higher wealth, bet-

ter credit scores, and higher incomes. To ensure that the detected effects of observable character-

istics discussed above are not just driven by differences between owners and renters, Tables A-2

to A-4 repeat the main regressions in which we detected heterogeneity using the owner sample

only. Results are generally very similar: the WTP of owners that are in a better financial position

(more equity, liquid savings; less debt; higher credit scores; higher income) tends to react less to a

relaxation in down payment requirements or a wealth shock; also (with the exception of income)

these characteristics are associated with higher down payment fractions in Q2.

23In this regression, the starting rate does not enter significantly, even though we had seen in the previous section that
there appears to be a significant asymmetry, based on non-parametric analysis. The lack of significance here is driven
by a small number of outliers (<5); once they are removed, the coefficient doubles in size and becomes statistically
significant.
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5.2 Non-response to interest rate changes

In Section 4.3, we documented that almost half of our respondents did not adjust their WTP in

response to a change in the mortgage rate (from 4.5% to 6.5% or vice-versa), which contributes to

the overall average effect of the change in rate on WTP being rather small. A potential concern

with this finding is that it may not capture how respondents would react to such a change in

reality; instead it may reflect respondent inertia, laziness, or the desire to complete the survey as

quickly as possible. Although it is difficult to entirely rule out that at least some responses were

affected by these factors, we now present some evidence suggesting that this was not the main

driver behind the muted average reaction to the rate change.

Table 7 shows trimmed means of the within-respondent difference in log(WTP) between the

high- and low-interest scenarios, for different subsamples for which we would think it is less

likely that respondents did not exert effort on the relevant questions. It also displays in each case

the fraction of respondents that leave their WTP unchanged when moving from Q2 to Q3. As

a benchmark, the first row shows the statistics for the full sample. Next, rows 2 and 3 focus on

respondents that used the calculator provided on the screen, either just in Q3 or in all questions.

As most respondents do so, the resulting averages, while slightly larger in magnitude than in the

full sample (as predicted if this restriction weeds out some “unmotivated” respondents), are not

materially different from the full sample. Row 4 instead looks at respondents that spent more time

than the median respondent on Q3, as that might proxy for them exerting effort to think through

the question. Again, this restriction has only a rather small impact on the trimmed mean change,

even though the fraction of respondents that leave their WTP unchanged is six percentage points

lower than in the full sample.

In the next row, we only include respondents that make a change to either WTP or down

payment in the subsequent question, Q4. The idea here is that if some respondents were just

trying to get through the survey as quickly as possible, and therefore do not react to the change

in the interest rate and their monthly payment in Q3, we would expect them to not change their

answer in Q4 either. However, as noted in Section 4.4, most respondents do react to the wealth

shock, and therefore this restriction does not have a large effect on the mean either. In row 6,

we exclude respondents whose WTP in Q2 is equal to their “appraisal,” since these respondents

might just stick to setting their WTP equal to the “fundamental” value of the home throughout,

irrespective of the financing terms. The final row implements the union of all the restrictions in
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rows 2 to 6, and shows that even then the resulting trimmed means are barely changed relative to

the full sample.

This analysis suggests that respondent inertia or laziness had only a minor attenuating impact

on the effect of the change in mortgage rate. Also, recall that the within-respondent effect is very

similar in magnitude to the between-respondent effect of changes in the mortgage rate estimated

from Q1.

5.3 The role of expectations

A number of recent contributions have explored the role of (heterogeneous) beliefs about future

price growth in generating observed house price cycles (e.g., Burnside et al., 2011; Case et al.,

2012; Piazzesi and Schneider, 2009). Since we have direct measures of expectations of future house

price changes in our data, it is interesting to check whether differences in these expectations across

respondents affect their WTP, with and without controlling for other factors.

In addition to the measure of expected house price growth in the respondent’s zip code that we

have included in our regressions throughout (E(HP growth, 1yr), described in Section 3.1), we also

use an alternative binary measure, based on whether respondents think that buying property in

their zip code is a good financial investment.24 We note that both of these measures were elicited

for the zip code in which a respondent currently lives, not the hypothetical town/city we ask our

respondents to think about, but since we specify that it is similar to their current town/city, it

seems plausible that their house price expectations would be similar as well.

In Table 2, we found a positive but insignificant effect of E(HP growth, 1yr) on WTP in Q1

when not controlling for the appraisal value of the home; this effect switched signs (though re-

mained statistically insignificant) once log(appraisal) was added to the regression. This finding is

reproduced in columns (1) to (3) of panel A of Table 8. Columns (4) and (5) of the same table show

that the binary measure of whether a respondent believes buying property is a good investment is

more strongly correlated with log(WTP) in Q1 as long as we do not control for appraisal value of

the home, suggesting that it is less noisy than the continuous measure. However, the last column

shows that once we do control for appraisal the belief variable is no longer significant.

Panel B of the table shows that the pattern observed in panel A is explained by both measures

24The exact question from an earlier part of the survey is: “If someone had a large sum of money that they wanted to
invest, would you say that relative to other possible financial investments, buying property in your zip code today is (1)
A very good investment; (2) A somewhat good investment; (3) Neither good nor bad as an investment; (4) A somewhat
bad investment; (5) A very bad investment.” The dummy in our regression equals 1 for the 60.2% of respondents that
picked (1) or (2).
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of beliefs being significantly correlated with a respondent’s self-assessed home value. Thus, even

after controlling for other observable (financial) characteristics of the respondents, those who are

more optimistic about future house prices report living in more expensive homes. This could be

due either to them being overly optimistic about the price of their current home, or to them already

living in a relatively larger home (due to past optimism about house prices). Either way, it suggests

that heterogeneity in house price expectations may lead to differences in WTP across respondents,

but that in the regressions this is mostly picked up by the appraisal measure.

6 Discussion

The main findings from the previous sections can be summarized as follows: first, our survey re-

spondents’ WTP for a home is not very sensitive to a relatively substantial change in the mortgage

rate. Both between and within respondents, we estimate the effect of a 2 percentage point change

in the mortgage rate on WTP to be around 5 percent on average. Second, a decrease in the required

down payment fraction has much larger effects on WTP, though there is significant heterogeneity

in the cross-section: for instance, the renters in our sample (who choose lower down payments)

increase their WTP on average by more than 40%, while for owners the average increase is only

around 6%. Third, a positive non-housing wealth shock has large effects on our respondents’ WTP

as well: a $100,000 cash inheritance on average leads to a 10% increase in WTP, with the effect

being almost four times larger for renters than for owners. Interestingly, with the additional cash

available, our respondents choose to make substantially larger down payments, suggesting that

for many of them the earlier choice of high leverage is due to liquidity constraints.

The estimated effect of the mortgage rate on WTP corresponds to a semi-elasticity of about 2.5,

which is within (though toward the lower end of) the range of recent estimates in the literature.

In particular, as discussed in Section 2, based on micro data Adelino et al. (2012) estimate a local

semi-elasticity of house prices to rates in the range of 1 to 9, while at the macro level, the studies re-

viewed in Kuttner (2014) find effects approximately corresponding to a semi-elasticity of between

3 and 9. Importantly, one might expect the macro semi-elasticities to be larger than those found

in micro data or in our survey, since a decrease in the entire term structure of interest rates, not

just the mortgage rate as in our case, is likely to lower effective discount rates ρ and therefore have

larger effects on house prices.25 Furthermore, in reality lower rates may allow some borrowers

25Low interest rates could also affect house prices indirectly, if they induce banks to make riskier loans (for instance,
with lower down payments) in a “search for yield.”
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to qualify for a larger loan because they loosen payment-to-income constraints, which are absent

from our setting. On the other hand, housing supply (at least in some regions) would respond to

a change in demand, which in turn would dampen the effect of lower rates on house prices.

The semi-elasticity we find is well below the prediction of the calibrated user cost model in

Section 2, which generated semi-elasticities between 5 and 8. In that sense, our results can be seen

as reinforcing the “puzzle [of] why house prices are less sensitive to interest rates than theory says

they should be” (Kuttner, 2014). Our survey does not give strong hints as to why our respon-

dents react little to rates. One possibility is that the change in the effective monthly payment in

response to the interest rate change, although non-negligible on its own, appears small relative to

the required down payment, and therefore respondents do not feel compelled to adjust their WTP.

One limitation of our setup is that we do not explicitly specify whether respondents have the

ability to refinance their mortgage. While this does not affect the validity of our results, it may

affect the prediction of the user cost model: as emphasized by Glaeser et al. (2013), allowing for

refinancing can substantially lower the sensitivity of prices to changes in rates, and may realign the

model predictions with our results. That said, it is questionable whether our respondents thought

about the possibility of refinancing their hypothetical mortgage into a lower rate.

Another potential concern is that we show after-tax monthly payments, assuming a constant

marginal tax rate for all respondents. However, in reality some of our respondents would face a

lower marginal tax rate, or they might not deduct interest payments at all (so that effectively ϕ =

0). This would imply that the (relative) change in effective monthly payments that we show to our

respondents would arise from smaller changes in interest rates, and therefore we might understate

the sensitivity of WTP to rate changes. To bound the possible size of this understatement, make the

extreme assumption ϕ = 0 (meaning no tax deductions of interest payments). In this case, the rate

change that would produce the same relative change in effective monthly payments is about 1.35

percentage points (rather than 2 percentage points). Correspondingly, the semi-elasticity to rates

implied by the survey responses would increase to almost 4. Of course the predicted sensitivity

from the user cost model would similarly increase; thus, the qualitative conclusion that WTP seems

less responsive than predicted by the model remains valid.

While the sensitivity of WTP to the mortgage rate is quite small, changes in down payment

requirements have large effects on WTP in our survey. This suggests that changing availability of

credit, as well as macroprudential measures such as LTV caps, can have a large influence on house

prices. Furthermore, we have seen that these effects are substantially stronger for relatively less
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wealthy respondents, meaning that the effect of credit availability may vary substantially in the

cross-section of households, as emphasized by Landvoigt et al. (2013). Similarly, to the extent that

households overall are richer when economic conditions are good, a loosening of credit may have

less of an effect during those times than a tightening of credit would during bad times.

The importance of non-housing fundamentals for housing demand is also illustrated, though

admittedly in a stylized way, by the effects of the cash windfall. Making our respondents wealth-

ier substantially increases the amount they would spend on their home purchase, and reduces the

chosen leverage. Of course, this again should be seen as a partial equilibrium effect, since ap-

praisal values would generally respond to overall economic conditions as well. It would be very

interesting to see how the results found here would change with economic conditions, or if the

same survey questions were fielded in another country.

The approach used in this paper of eliciting stated willingness to pay under different coun-

terfactual scenarios (regarding housing and non-housing fundamentals) illustrates the potential

of using “direct” albeit stylized methods to identify important policy parameters of interest, with

minimal assumptions. Furthermore, we show how this method can be a powerful tool to un-

derstand underlying heterogeneity in consumer behavior, which otherwise is very difficult to in-

vestigate with real-word observational data due to confounds and lack of exogenous variation in

fundamentals. The meaningful variation that we document in the data—both across scenarios

and across different groups of respondents—suggests that consumers have the ability and will-

ingness to answer such (relatively complicated) questions. In future work, our approach could be

adapted to understand the importance of other mortgage contract characteristics (such as the term

of the mortgage, or whether it has a fixed or adjustable rate) for housing demand and financing

choices. Furthermore, since there is little consensus on the role of home price expectations in hous-

ing demand, one could extend our current framework by exogenously manipulating home price

expectations at the individual level, in order to analyze how that affects housing demand.
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Figure 1. Willingness to pay in Q1 and appraisal amounts.
In panel (a), WTP is winsorized at $900,000; in panels (b) and (c), WTP and appraisal amounts are win-
sorized at $600,000.

(a) WTP in Q1 vs. appraisal for all respondents
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(b) Cumulative distributions for owners
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(c) Cumulative distributions for renters
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Figure 2. Effects of lowering the down payment requirement.
Panel (a) displays the distribution of down payment fractions in Q2. Panel (b) displays the distribution of
within-respondent changes in log(WTP) between Q2 and Q1 (winsorized at -0.2 and 1.5 in chart), and panel
(c) shows trimmed means of the same variable. DP stands for down payment.

(a) Distribution of down payment fraction in Q2
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(b) Distribution of effect of lower down payment requirement on WTP
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(c) Average difference between log(WTP with DP≥ 5%) and log(WTP with DP = 20%)

Sample N Trimmed mean without top/bottom X%:

X=0 X=2.5 X=5 X=10

Full 962 0.256 0.185 0.152 0.097
Owners 698 0.159 0.093 0.064 0.048
Renters 264 0.513 0.462 0.395 0.351
DPQ2 < 10% 356 0.565 0.462 0.405 0.333
DPQ2 ∈ [10%, 20%) 212 0.134 0.100 0.081 0.069
DPQ2 ≥ 20% 394 0.043 0.025 0.020 0.016
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Figure 3. Effect of mortgage rate changes on WTP. Panel (a) displays the within-respondent
difference in log(WTP) between the scenario with the 6.5% mortgage rate and the scenario with
the 4.5% mortgage rate, based on Q2 and Q3 (winsorized at -0.3 and 0.1 in chart). Distributions
are shown separately for those respondents who started with 4.5% (in Q1 and Q2) and those who
started with 6.5%. Panel (b) shows trimmed means of the same variable.

(a) Distribution of effect of higher rate on log(WTP)
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(b) Average difference between log(WTP with r = 6.5%) and log(WTP with r = 4.5%)

Sample N Trimmed mean without top/bottom X%:

X=0 X=2.5 X=5 X=10

Full 962 -0.089 -0.049 -0.044 -0.038
Owners 698 -0.103 -0.046 -0.042 -0.035
Renters 264 -0.052 -0.048 -0.046 -0.042
Start with 4.5% 466 -0.119 -0.066 -0.053 -0.044
Start with 6.5% 496 -0.061 -0.039 -0.035 -0.031
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Figure 4. Effect of mortgage rate changes on down payment fraction. Panel (a) displays the
within-respondent changes in down payment fractions between the scenario with the 6.5% mort-
gage rate and the scenario with the 4.5% mortgage rate, based on Q2 and Q3 (winsorized at -5
and 15 in chart). Distributions are shown separately for those respondents who started with 4.5%
(in Q1 and Q2) and those who started with 6.5%. Panel (b) shows trimmed means of the same
variable.

(a) Distribution of effect of higher rate on down payment fraction
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(b) Average difference between (DP fraction with r = 6.5%) and (DP fraction with r = 4.5%)

Sample N Trimmed mean without top/bottom X%:

X=0 X=2.5 X=5 X=10

Full 954 2.1 1.6 1.4 1.1
Owners 692 2.2 1.7 1.4 1.1
Renters 262 1.8 1.6 1.2 0.9
Start with 4.5% 458 3.1 2.5 2.1 1.6
Start with 6.5% 496 1.1 0.9 0.8 0.7
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Figure 5. Effects of $100,000 non-housing wealth shock. Panel (a) displays the within-respondent
difference in WTP and down payment (both in dollars) between Q4 and Q3 (winsorized at -10,000
and 110,000 in chart). Panel (b) shows trimmed means of the same variables, and also of the
corresponding effects on log(WTP) and the down payment as fraction of WTP.

(a) Distribution of effect of wealth shock on WTP and down payment

0

.2

.4

.6

.8

1

C
um

ul
at

iv
e 

P
ro

ba
bi

lit
y

0 25000 50000 75000 100000
USD

Change in WTP Change in Down Payment

(b) Average effects on WTP and down payment

Sample N Trimmed mean without top/bottom X%:

X=0 X=2.5 X=5 X=10

Change in WTP, in $:
Full 962 11554 17890 17048 12596
Owners 698 15113 14925 12584 9420
Renters 264 2142 27808 25260 23134

Change in log(WTP):
Full 962 0.173 0.135 0.109 0.074
Owners 698 0.142 0.085 0.070 0.050
Renters 264 0.257 0.267 0.249 0.204

Change in down payment, in $:
Full 962 35559 36547 33094 31367
Owners 698 35026 36033 31505 30370
Renters 264 36966 37433 35695 34076

Change in down payment fraction (percentage points):
Full 955 20.6 20.3 19.1 16.3
Owners 693 18.0 17.5 16.2 13.7
Renters 262 27.4 26.5 27.1 24.7
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Table 1: Descriptive Statistics

Mean Std. Dev. p25 p50 p75 Obs.
Owner 0.73 0.45 0 1 1 962
Appraisal value (thousands) 233.57 174.33 110 180 300 962

Age 47.71 13.25 36 49 59 962
College degree or higher 0.57 0.50 0 1 1 962
Number correct on numeracy test 4.03 1.07 3 4 5 960
Married 0.66 0.47 0 1 1 962
Male 0.50 0.50 0 1 1 962
Midwest 0.23 0.42 0 0 0 962
Northeast 0.20 0.40 0 0 0 962
South 0.33 0.47 0 0 1 962
West 0.23 0.42 0 0 0 962
Willingness to take risks (1-10) 4.29 2.16 3 4 6 961

E(HP growth, 1yr) 4.07 5.20 0 3.13 6 919
Pr(move over next 3 yrs) 35.20 35.60 1 20 68 959
Pr(buy |move) 65.39 32.93 49 75 95 688

Equity (thousands, owners only) 134.19 154.43 30 84 185 695
Liquid savings (thousands) 368.36 1497.24 1.5 25 175 962
Non-housing debt (thousands) 54.38 557.32 1.5 7.5 40 962
Household income (thousands) 181.69 1008.07 45 67.5 125 962
Credit score below 680 0.20 0.40 0 0 0 851
Credit score 680-719 0.14 0.35 0 0 0 851
Credit score 720-760 0.30 0.46 0 0 1 851
Credit score above 760 0.35 0.48 0 0 1 851

Time spent on these questions (minutes) 8.49 4.44 5.4 7.25 10.4 962
Used calculator at least once 0.96 0.21 1 1 1 962
Used calculator in all questions 0.78 0.41 1 1 1 962

Note: Liquid savings, non-housing debt, and household income are elicited in ranges. To
compute summary statistics, we use midpoints of these ranges, and for the top category,
the lower bound.
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Table 2: Explaining WTP in Q1. Coefficient estimates from OLS regression of log(WTP) or
log(WTP)-log(appraisal) on a dummy for low mortgage rate (4.5% rather than 6.5%), which was
randomized across respondents, and various explanatory variables. Omitted categories: equity:
≤ 0; liquid savings: [0,5K); non-housing debt: [0,1000); credit score: <680; household income:
[0,40K). Significance (based on robust standard errors): ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Log(WTP) Log(WTP) Log(WTP)-Log(Appr.)

Interest Rate Low 0.061 0.057 0.055
(0.047) (0.040) (0.041)

Log(Appr.) 0.716***
Owner 0.384** 0.354*** 0.342***
Age -0.001 -0.001 -0.000
Number correct on numeracy test 0.065** 0.026 0.011
Education: College Degree or higher 0.188*** 0.072 0.025
Married 0.053 -0.020 -0.048
Male 0.021 0.017 0.016
Northeast 0.178** -0.067 -0.163***
South 0.041 -0.051 -0.088
West 0.257*** -0.033 -0.148***
Risk Averse -0.010 0.020 0.032
Risk Loving -0.006 0.053 0.077
E(HP growth, 1 yr) 0.008 -0.001 -0.004
Pr(move over next 3 yrs) 0.001 0.001 0.000
Pr(buy |move) 0.000 0.001 0.001
Equity in (0, 50K] -0.013 0.055 0.082
Equity in (50, 125K] 0.351** 0.241** 0.198*
Equity in (125K, 200K] 0.444*** 0.215* 0.125
Equity of more than 200K 0.815*** 0.261** 0.041
Liquid Savings of [5K, 30K) 0.158* 0.038 -0.010
Liquid Savings of [30K, 100K) 0.351*** 0.206*** 0.148**
Liquid Savings of [100K, 500K) 0.319*** 0.215*** 0.173**
Liquid Savings of 500K or more 0.392*** 0.285*** 0.243***
Non-Housing Debt of [1000, 5000) 0.069 0.090 0.099
Non-Housing Debt of [5K, 30K) 0.097 0.048 0.028
Non-Housing Debt of 30K or more -0.056 -0.010 0.008
Credit Score 680-719 0.234** 0.065 -0.002
Credit Score 720-760 0.227** 0.158* 0.131
Credit Score Above 760 0.119 0.087 0.075
Income in (40K, 75K] 0.204** 0.044 -0.020
Income in (75K, 150K] 0.427*** 0.112 -0.013
Income greater than 150K 0.701*** 0.233*** 0.048
Constant 10.103*** 2.276*** -0.827***

Adj. R2 0.53 0.65 0.15
Obs. 790 790 790
Mean(dep. var.) 11.847 11.847 -0.305
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Table 3: Heterogeneity in down payment fractions in Q2. Coefficient estimates from OLS regres-
sions; dependent variable: down payment as fraction of WTP in Q2. Significance (based on robust
standard errors): ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Interest Rate Low -3.57∗∗ -3.06∗∗ -3.33∗∗ -3.17∗∗ -3.06∗ -3.64∗∗∗

Owner -6.37∗∗∗ 4.50∗∗ 6.37∗∗∗ 4.68∗∗ 6.18∗∗∗ -4.36∗∗

Age 0.36∗∗∗ 0.47∗∗∗ 0.59∗∗∗ 0.63∗∗∗ 0.66∗∗∗ 0.27∗∗∗

Number correct on numeracy test 2.29∗∗∗ 2.91∗∗∗ 3.41∗∗∗ 2.90∗∗∗ 3.60∗∗∗ 2.16∗∗∗

Education: College Degree or higher -1.53 -0.92 1.04 0.65 2.18 -2.04
Married 0.09 0.98 3.22∗∗ 1.81 3.48∗ 1.85
Male -0.23 -0.24 -0.51 -0.44 0.04 -0.65
Northeast -4.20∗ -0.11 1.88 1.06 1.28 -3.33
South -1.83 -0.54 0.71 0.20 -0.04 -1.40
West -2.62 1.68 3.14 2.65 2.80 -2.45
Risk Averse -0.48 2.11 -0.07 0.16 0.15 -0.09
Risk Loving 1.76 3.30 4.07 4.73∗ 3.50 2.66
E(HP growth, 1 yr) -0.07 -0.01 -0.06 -0.04 -0.08 -0.00
Pr(move over next 3 yrs) 0.03 0.02 0.02 0.01 0.02 0.03
Pr(buy |move) 0.07∗∗∗ 0.09∗∗∗ 0.09∗∗∗ 0.08∗∗∗ 0.11∗∗∗ 0.06∗∗

Equity in (0, 50K] 3.86∗∗ 2.97∗

Equity in (50, 125K] 12.11∗∗∗ 10.02∗∗∗

Equity in (125K, 200K] 26.75∗∗∗ 23.29∗∗∗

Equity of more than 200K 34.22∗∗∗ 29.87∗∗∗

Liquid Savings of [5K, 30K) -0.99 -3.38∗

Liquid Savings of [30K, 100K) 2.19 -2.07
Liquid Savings of [100K, 500K) 13.83∗∗∗ 5.09∗

Liquid Savings of 500K or more 18.08∗∗∗ 5.15
Non-Housing Debt of [1000, 5000) -6.88∗∗ -3.27
Non-Housing Debt of [5K, 30K) -11.62∗∗∗ -6.11∗∗∗

Non-Housing Debt of 30K or more -10.53∗∗∗ -4.23∗

Credit Score 680-719 0.17 -0.63
Credit Score 720-760 4.79∗∗ 3.14
Credit Score Above 760 10.01∗∗∗ 5.33∗∗

Income in (40K, 75K] -2.98 -3.09
Income in (75K, 150K] -4.07 -5.63∗∗

Income greater than 150K -0.11 -9.75∗∗∗

Constant -12.14∗∗ -26.29∗∗∗ -25.99∗∗∗ -35.84∗∗∗ -37.20∗∗∗ -3.19

Adj. R2 0.34 0.24 0.22 0.21 0.19 0.36
Obs. 790 790 790 790 790 790
Mean(dep. var.) 22.96 22.96 22.96 22.96 22.96 22.96
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Table 4: Heterogeneity in the effect of the lower down payment requirement on WTP. Coeffi-
cient estimates from OLS regressions; dependent variable: log(WTPQ2)−log(WTPQ1). Significance
(based on robust standard errors): ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Interest Rate Low -0.058∗∗ -0.056∗∗ -0.054∗ -0.053∗ -0.053∗ -0.059∗∗

Owner -0.135∗ -0.273∗∗∗ -0.285∗∗∗ -0.261∗∗∗ -0.273∗∗∗ -0.143∗

Age -0.002∗∗ -0.002∗ -0.003∗∗ -0.003∗∗∗ -0.003∗∗∗ -0.002
Number correct on numeracy test -0.022 -0.016 -0.020 -0.014 -0.019 -0.017
Education: College Degree or higher -0.043 -0.029 -0.045 -0.033 -0.032 -0.021
Married 0.093∗∗∗ 0.092∗∗∗ 0.079∗∗ 0.090∗∗∗ 0.100∗∗∗ 0.105∗∗∗

Male 0.017 0.021 0.018 0.024 0.017 0.030
Northeast 0.027 0.021 0.017 0.018 0.024 0.021
South -0.007 -0.010 -0.012 -0.018 -0.007 -0.020
West -0.012 -0.016 -0.017 -0.020 -0.016 -0.020
Risk Averse 0.024 0.011 0.021 0.022 0.016 0.019
Risk Loving 0.012 0.001 0.002 -0.008 0.009 0.003
E(HP growth, 1 yr) -0.001 -0.001 -0.001 -0.001 -0.000 -0.001
Pr(move over next 3 yrs) 0.000 0.000 0.001 0.001 0.001 0.000
Pr(buy |move) 0.001 0.001 0.001 0.001 0.001 0.001
Equity in (0, 50K] -0.117∗ -0.100
Equity in (50, 125K] -0.236∗∗∗ -0.195∗∗∗

Equity in (125K, 200K] -0.189∗∗∗ -0.130∗

Equity of more than 200K -0.193∗∗∗ -0.145∗

Liquid Savings of [5K, 30K) 0.019 0.055
Liquid Savings of [30K, 100K) -0.093∗∗ -0.044
Liquid Savings of [100K, 500K) -0.094∗∗ -0.028
Liquid Savings of 500K or more -0.079∗ -0.013
Non-Housing Debt of [1000, 5000) -0.001 -0.006
Non-Housing Debt of [5K, 30K) 0.032 0.013
Non-Housing Debt of 30K or more 0.046 0.026
Credit Score 680-719 -0.080 -0.083
Credit Score 720-760 -0.136∗∗ -0.112∗

Credit Score Above 760 -0.124∗∗ -0.079
Income in (40K, 75K] -0.017 -0.001
Income in (75K, 150K] -0.041 -0.019
Income greater than 150K -0.095∗ -0.054
Constant 0.490∗∗∗ 0.465∗∗∗ 0.482∗∗∗ 0.539∗∗∗ 0.509∗∗∗ 0.484∗∗∗

Adj. R2 0.12 0.11 0.10 0.11 0.10 0.11
Obs. 790 790 790 790 790 790
Mean(dep. var.) 0.161 0.161 0.161 0.161 0.161 0.161
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Table 5: Heterogeneity in the effect of the change in rates on WTP. Coefficient estimates from
OLS regressions; dependent variable: log(WTP|6.5%)−log(WTP|4.5%). Significance (based on ro-
bust standard errors): ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Starting Interest Rate Low -0.009 -0.008 -0.008 -0.007 -0.008 -0.008
DP Frac. in Q2 (0-1) 0.017 0.027∗∗ 0.028∗∗ 0.030∗∗ 0.025∗∗ 0.018
Owner 0.018 0.025∗ 0.025∗ 0.027∗ 0.026∗ 0.020
Age 0.000 0.000 0.000 0.000 0.000 0.000
Number correct on numeracy test -0.004 -0.004 -0.003 -0.003 -0.003 -0.003
Education: College Degree or higher -0.013∗ -0.012 -0.011 -0.009 -0.010 -0.011
Married -0.001 -0.001 -0.000 0.001 0.002 0.003
Male 0.018∗∗ 0.017∗∗ 0.018∗∗ 0.018∗∗ 0.018∗∗ 0.018∗∗

Northeast 0.007 0.010 0.010 0.010 0.010 0.008
South 0.024∗∗ 0.024∗∗ 0.025∗∗ 0.024∗∗ 0.024∗∗ 0.023∗∗

West 0.008 0.011 0.013 0.012 0.011 0.010
Risk Averse -0.006 -0.005 -0.004 -0.006 -0.006 -0.006
Risk Loving 0.009 0.009 0.011 0.009 0.008 0.008
E(HP growth, 1 yr) -0.001 -0.002 -0.002∗ -0.001 -0.001 -0.002
Pr(move over next 3 yrs) 0.000 0.000 0.000 0.000 0.000 0.000
Pr(buy |move) -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
Equity in (0, 50K] 0.010 0.010
Equity in (50, 125K] -0.007 -0.007
Equity in (125K, 200K] 0.018 0.022
Equity of more than 200K 0.020 0.018
Liquid Savings of [5K, 30K) 0.002 0.005
Liquid Savings of [30K, 100K) 0.000 0.005
Liquid Savings of [100K, 500K) -0.004 0.000
Liquid Savings of 500K or more 0.012 0.012
Non-Housing Debt of [1000, 5000) 0.016 0.017
Non-Housing Debt of [5K, 30K) -0.003 -0.001
Non-Housing Debt of 30K or more 0.010 0.012
Credit Score 680-719 -0.014 -0.015
Credit Score 720-760 -0.004 -0.005
Credit Score Above 760 -0.017 -0.016
Income in (40K, 75K] -0.007 -0.007
Income in (75K, 150K] -0.012 -0.012
Income greater than 150K -0.002 -0.004
Constant -0.055∗ -0.064∗∗ -0.075∗∗ -0.068∗∗ -0.065∗∗ -0.059∗

Adj. R2 0.03 0.02 0.03 0.03 0.03 0.03
Obs. 790 790 790 790 790 790
Mean(dep. var.) -0.051 -0.051 -0.051 -0.051 -0.051 -0.051
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Table 6: Heterogeneity in the effect of $100,000 wealth shock on WTP. Coefficient estimates from
OLS regressions; dependent variable: log(WTPQ4)−log(WTPQ3). Significance (based on robust
standard errors): ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Interest Rate Low 0.010 0.013 0.012 0.011 0.011 0.012
Owner -0.098∗ -0.104∗∗∗ -0.117∗∗∗ -0.103∗∗∗ -0.103∗∗∗ -0.108∗

Age -0.001 -0.001 -0.001 -0.001 -0.001∗ -0.000
Number correct on numeracy test 0.001 0.003 -0.000 0.002 -0.001 0.007
Education: College Degree or higher 0.002 0.009 -0.007 0.003 0.007 0.018
Married -0.070∗∗∗ -0.067∗∗∗ -0.078∗∗∗ -0.072∗∗∗ -0.060∗∗ -0.055∗∗

Male 0.016 0.019 0.018 0.018 0.017 0.022
Northeast 0.011 0.003 -0.004 -0.001 0.004 0.010
South 0.014 0.010 0.006 0.005 0.011 0.008
West 0.026 0.017 0.016 0.013 0.016 0.023
Risk Averse -0.016 -0.024 -0.014 -0.013 -0.019 -0.019
Risk Loving -0.012 -0.017 -0.016 -0.023 -0.012 -0.016
E(HP growth, 1 yr) 0.004∗ 0.004∗ 0.004∗ 0.004∗ 0.004∗∗ 0.004
Pr(move over next 3 yrs) -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
Pr(buy |move) -0.001 -0.001 -0.001 -0.000 -0.001 -0.000
Equity in (0, 50K] 0.012 0.026
Equity in (50, 125K] -0.022 0.011
Equity in (125K, 200K] -0.052 -0.007
Equity of more than 200K -0.061 -0.012
Liquid Savings of [5K, 30K) -0.005 0.005
Liquid Savings of [30K, 100K) -0.064∗∗ -0.044
Liquid Savings of [100K, 500K) -0.082∗∗∗ -0.051∗

Liquid Savings of 500K or more -0.078∗∗∗ -0.046
Non-Housing Debt of [1000, 5000) 0.033 0.019
Non-Housing Debt of [5K, 30K) 0.015 -0.005
Non-Housing Debt of 30K or more 0.055∗∗ 0.034
Credit Score 680-719 -0.052 -0.053
Credit Score 720-760 -0.060 -0.045
Credit Score Above 760 -0.074∗∗ -0.042
Income in (40K, 75K] -0.020 -0.017
Income in (75K, 150K] -0.040 -0.032
Income greater than 150K -0.079∗∗ -0.053
Constant 0.302∗∗∗ 0.309∗∗∗ 0.314∗∗∗ 0.364∗∗∗ 0.352∗∗∗ 0.284∗∗∗

Adj. R2 0.09 0.10 0.09 0.09 0.09 0.09
Obs. 790 790 790 790 790 790
Mean(dep. var.) 0.120 0.120 0.120 0.120 0.120 0.120
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Table 7: Effect of mortgage rate changes on WTP — subsamples. Table shows average difference
between log(WTP with r = 6.5%) and log(WTP with r = 4.5%) for different subsamples, trimming
2.5% or 5% of extreme observations, as in panel (b) of Figure 3. Final column shows proportion of
respondents in sample that do not adjust WTP between Q2 and Q3.

Sample N Trimmed means % with no change
X=2.5 X=5

Full 962 -0.049 -0.044 47.4
Used calculator in Q3 831 -0.055 -0.049 43.6
Used calculator in all questions 754 -0.053 -0.045 44.2
Time spent on Q3 > median 476 -0.058 -0.050 41.4
Change WTP or DP in Q4 800 -0.053 -0.049 43.1
WTP in Q2 6= appraisal 828 -0.053 -0.047 45.2
All of the above 317 -0.053 -0.047 36.9
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Table 8: Effect of house price expectations Table shows effects on two measures of expected
house price growth on log(WTP) in Q1 (panel A) and the self-reported estimated value of the
respondents’ home (panel B). “Other controls” include all the controls from Table 2. Significance
(based on robust standard errors): ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

A. Dependent variable: log(WTPQ1)

(1) (2) (3) (4) (5) (6)
E(HP growth, 1 yr) 0.001 0.008 -0.001

(0.008) (0.006) (0.005)
Property in zip is 0.222∗∗∗ 0.098∗ 0.027
good investment (0.069) (0.050) (0.044)

Controls for log(appraisal) No No Yes No No Yes
Other controls No Yes Yes No Yes Yes
Obs. 790 790 790 790 790 790
Mean(dep. var.) 11.847 11.847 11.847 11.847 11.847 11.847

B. Dependent variable: log(appraisal)

(1) (2) (3) (4)
E(HP growth, 1 yr) 0.013∗∗ 0.013∗∗∗

(0.006) (0.004)
Property in zip is 0.237∗∗∗ 0.099∗∗∗

good investment (0.053) (0.035)

Other controls No Yes No Yes
Obs. 790 790 790 790
Mean(dep. var.) 12.152 12.152 12.152 12.152
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Appendix

A Screenshots from survey (Q1-Q4)
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B Additional tables

Table A-1: WTP in Q1 — robustness. Table shows alternative specifications for columns 2 and 3
of Table 2. Significance (based on robust standard errors): ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

A. Log(WTP)

Interest Rate Low 0.057 0.047 0.051 0.045 0.043 0.043
Log(Appr.) 0.716∗∗∗ 0.800∗∗∗ 0.791∗∗∗ 0.858∗∗∗ 0.841∗∗∗ 0.804∗∗∗

Equity in (0, 50K] 0.055 0.108
Equity in (50, 125K] 0.241∗∗ 0.332∗∗∗

Equity in (125K, 200K] 0.215∗ 0.335∗∗∗

Equity of more than 200K 0.261∗∗ 0.351∗∗∗

Liquid Savings of [5K, 30K) 0.038 0.077
Liquid Savings of [30K, 100K) 0.206∗∗∗ 0.282∗∗∗

Liquid Savings of [100K, 500K) 0.215∗∗∗ 0.322∗∗∗

Liquid Savings of 500K or more 0.285∗∗∗ 0.426∗∗∗

Non-Housing Debt of [1000, 5000) 0.090 0.069
Non-Housing Debt of [5K, 30K) 0.048 -0.030
Non-Housing Debt of 30K or more -0.010 -0.056
Credit Score 680-719 0.065 0.044
Credit Score 720-760 0.158∗ 0.236∗∗∗

Credit Score Above 760 0.087 0.213∗∗

Income in (40K, 75K] 0.044 0.092
Income in (75K, 150K] 0.112 0.174∗∗

Income greater than 150K 0.233∗∗∗ 0.349∗∗∗

Demographic controls X X X X X X
Expectation controls X X X X X X

Adj. R2 0.65 0.64 0.65 0.63 0.64 0.64
Obs. 790 790 790 790 790 790
Mean(dep. var.) 11.847 11.847 11.847 11.847 11.847 11.847

B. Log(WTP)-Log(Appr.)

Interest Rate Low 0.055 0.047 0.046 0.043 0.042 0.040
Equity in (0, 50K] 0.082 0.120
Equity in (50, 125K] 0.198∗ 0.286∗∗∗

Equity in (125K, 200K] 0.125 0.243∗∗

Equity of more than 200K 0.041 0.176
Liquid Savings of [5K, 30K) -0.010 0.020
Liquid Savings of [30K, 100K) 0.148∗∗ 0.197∗∗∗

Liquid Savings of [100K, 500K) 0.173∗∗ 0.223∗∗∗

Liquid Savings of 500K or more 0.243∗∗∗ 0.286∗∗∗

Non-Housing Debt of [1000, 5000) 0.099 0.084
Non-Housing Debt of [5K, 30K) 0.028 -0.022
Non-Housing Debt of 30K or more 0.008 -0.034
Credit Score 680-719 -0.002 0.000
Credit Score 720-760 0.131 0.194∗∗

Credit Score Above 760 0.075 0.164∗

Income in (40K, 75K] -0.020 0.036
Income in (75K, 150K] -0.013 0.072
Income greater than 150K 0.048 0.184∗∗

Demographic controls X X X X X X
Expectation controls X X X X X X

Adj. R2 0.15 0.14 0.15 0.14 0.15 0.14
Obs. 790 790 790 790 790 790
Mean(dep. var.) -0.305 -0.305 -0.305 -0.305 -0.305 -0.305
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Table A-2: Heterogeneity in down payment fractions in Q2 among current owners. Coefficient
estimates from OLS regressions; dependent variable: down payment as fraction of WTP in Q2.
Significance (based on robust standard errors): ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Interest Rate Low -4.13∗∗ -3.50∗ -3.54∗ -3.58∗ -3.33∗ -4.07∗∗

Age 0.45∗∗∗ 0.65∗∗∗ 0.76∗∗∗ 0.80∗∗∗ 0.83∗∗∗ 0.37∗∗∗

Number correct on numeracy test 2.87∗∗∗ 3.59∗∗∗ 4.03∗∗∗ 3.58∗∗∗ 4.28∗∗∗ 3.15∗∗∗

Education: College Degree or higher -2.26 -0.51 1.54 1.07 2.58 -1.85
Married 0.63 2.27 4.59∗∗ 2.90 5.20∗∗ 3.49
Male -0.59 -0.56 -1.19 -0.91 -0.58 -1.19
Northeast -5.03∗ 0.36 2.70 1.86 2.19 -4.12
South -1.13 0.62 2.79 1.43 1.64 -0.61
West -2.57 3.01 5.00∗ 4.56 4.77∗ -3.11
Risk Averse -0.62 2.48 0.48 0.50 0.31 -0.48
Risk Loving 2.88 5.30∗ 6.10∗ 6.54∗∗ 5.59∗ 3.68
E(HP growth, 1 yr) -0.09 -0.04 -0.04 -0.09 -0.10 0.00
Pr(move over next 3 yrs) 0.03 0.02 0.01 0.01 0.00 0.04
Pr(buy |move) 0.11∗∗∗ 0.14∗∗∗ 0.14∗∗∗ 0.14∗∗∗ 0.16∗∗∗ 0.10∗∗

Equity in (0, 50K] 3.38∗ 3.25
Equity in (50, 125K] 11.20∗∗∗ 10.49∗∗∗

Equity in (125K, 200K] 25.29∗∗∗ 23.63∗∗∗

Equity of more than 200K 32.72∗∗∗ 30.56∗∗∗

Liquid Savings of [5K, 30K) -2.50 -5.99∗∗

Liquid Savings of [30K, 100K) 0.81 -5.01∗

Liquid Savings of [100K, 500K) 11.85∗∗∗ 2.30
Liquid Savings of 500K or more 14.85∗∗∗ 1.05
Non-Housing Debt of [1000, 5000) -6.44∗ -2.85
Non-Housing Debt of [5K, 30K) -12.44∗∗∗ -6.64∗∗

Non-Housing Debt of 30K or more -12.31∗∗∗ -5.76∗∗

Credit Score 680-719 0.73 -2.72
Credit Score 720-760 5.57∗ 2.36
Credit Score Above 760 10.33∗∗∗ 3.58
Income in (40K, 75K] -3.94 -4.15
Income in (75K, 150K] -5.64 -7.51∗∗

Income greater than 150K -2.13 -11.80∗∗∗

Constant -27.30∗∗∗ -38.42∗∗∗ -36.23∗∗∗ -48.73∗∗∗ -47.68∗∗∗ -14.82∗

Adj. R2 0.32 0.22 0.21 0.20 0.18 0.35
Obs. 599 599 599 599 599 599
Mean(dep. var.) 26.37 26.37 26.37 26.37 26.37 26.37
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Table A-3: Heterogeneity in the effect of the lower down payment requirement on WTP
among current owners. Coefficient estimates from OLS regressions; dependent variable:
log(WTPQ2)−log(WTPQ1). Significance (based on robust standard errors): ∗ p < 0.1, ∗∗ p < 0.05,
∗∗∗ p < 0.01.

Interest Rate Low -0.021 -0.016 -0.017 -0.013 -0.016 -0.017
Age -0.001 -0.002 -0.002∗∗ -0.002∗∗ -0.002∗∗∗ -0.001
Number correct on numeracy test -0.036∗∗ -0.030∗ -0.033∗∗ -0.030∗∗ -0.032∗∗ -0.033∗∗

Education: College Degree or higher -0.029 -0.021 -0.032 -0.023 -0.021 -0.017
Married 0.042 0.032 0.026 0.032 0.039 0.053
Male 0.021 0.022 0.021 0.027 0.023 0.028
Northeast 0.015 0.009 0.002 0.005 0.005 0.016
South 0.002 0.002 -0.003 -0.008 0.001 -0.003
West -0.042 -0.043 -0.048 -0.052∗ -0.047 -0.047
Risk Averse 0.007 -0.007 -0.000 0.006 -0.003 0.005
Risk Loving -0.010 -0.023 -0.024 -0.027 -0.019 -0.012
E(HP growth, 1 yr) -0.003 -0.003 -0.002 -0.003 -0.002 -0.003
Pr(move over next 3 yrs) -0.000 0.000 0.000 -0.000 0.000 -0.000
Pr(buy |move) 0.000 -0.000 -0.000 0.000 -0.000 0.000
Equity in (0, 50K] -0.104 -0.072
Equity in (50, 125K] -0.224∗∗∗ -0.182∗∗∗

Equity in (125K, 200K] -0.175∗∗ -0.125
Equity of more than 200K -0.171∗∗ -0.125
Liquid Savings of [5K, 30K) -0.004 0.023
Liquid Savings of [30K, 100K) -0.033 0.005
Liquid Savings of [100K, 500K) -0.065∗ -0.013
Liquid Savings of 500K or more -0.052 -0.009
Non-Housing Debt of [1000, 5000) -0.008 -0.007
Non-Housing Debt of [5K, 30K) -0.002 -0.015
Non-Housing Debt of 30K or more 0.010 0.002
Credit Score 680-719 -0.128∗ -0.123∗

Credit Score 720-760 -0.166∗∗∗ -0.140∗∗

Credit Score Above 760 -0.120∗ -0.082
Income in (40K, 75K] -0.022 -0.012
Income in (75K, 150K] -0.025 -0.012
Income greater than 150K -0.074∗ -0.053
Constant 0.464∗∗∗ 0.331∗∗∗ 0.365∗∗∗ 0.443∗∗∗ 0.368∗∗∗ 0.504∗∗∗

Adj. R2 0.04 0.00 -0.00 0.02 0.00 0.03
Obs. 599 599 599 599 599 599
Mean(dep. var.) 0.092 0.092 0.092 0.092 0.092 0.092
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Table A-4: Heterogeneity in the effect of $100,000 wealth shock on WTP among current own-
ers. Coefficient estimates from OLS regressions; dependent variable: log(WTPQ4)−log(WTPQ3).
Significance (based on robust standard errors): ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

Interest Rate Low -0.005 -0.002 -0.002 -0.004 -0.003 -0.004
Age -0.001 -0.001∗ -0.002∗∗ -0.001∗∗ -0.002∗∗∗ -0.001
Number correct on numeracy test 0.002 0.004 0.000 0.002 0.002 0.009
Education: College Degree or higher -0.024 -0.024 -0.034∗∗ -0.027 -0.020 -0.013
Married -0.076∗∗∗ -0.077∗∗∗ -0.084∗∗∗ -0.079∗∗∗ -0.062∗∗ -0.056∗∗

Male 0.022 0.023 0.024 0.025 0.023 0.024
Northeast 0.012 0.003 -0.003 -0.001 0.003 0.019
South 0.012 0.008 0.003 0.003 0.009 0.012
West 0.012 -0.001 -0.003 -0.004 -0.002 0.009
Risk Averse 0.001 -0.005 -0.000 0.004 -0.004 -0.002
Risk Loving 0.026 0.021 0.020 0.018 0.025 0.026
E(HP growth, 1 yr) 0.004∗ 0.004 0.004∗ 0.004 0.004∗ 0.004∗

Pr(move over next 3 yrs) -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
Pr(buy |move) -0.001∗ -0.001∗∗ -0.001∗∗ -0.001∗ -0.001∗∗ -0.000
Equity in (0, 50K] 0.010 0.035
Equity in (50, 125K] -0.021 0.015
Equity in (125K, 200K] -0.051 -0.015
Equity of more than 200K -0.054 -0.011
Liquid Savings of [5K, 30K) -0.036 -0.030
Liquid Savings of [30K, 100K) -0.039 -0.019
Liquid Savings of [100K, 500K) -0.063∗∗ -0.036
Liquid Savings of 500K or more -0.055∗∗ -0.024
Non-Housing Debt of [1000, 5000) -0.003 -0.017
Non-Housing Debt of [5K, 30K) -0.006 -0.026
Non-Housing Debt of 30K or more 0.025 0.009
Credit Score 680-719 -0.054 -0.053
Credit Score 720-760 -0.062 -0.048
Credit Score Above 760 -0.067∗ -0.046
Income in (40K, 75K] -0.042 -0.042
Income in (75K, 150K] -0.057∗ -0.056
Income greater than 150K -0.082∗∗ -0.071∗

Constant 0.212∗∗∗ 0.242∗∗∗ 0.252∗∗∗ 0.288∗∗∗ 0.282∗∗∗ 0.241∗∗∗

Adj. R2 0.06 0.06 0.05 0.06 0.06 0.07
Obs. 599 599 599 599 599 599
Mean(dep. var.) 0.084 0.084 0.084 0.084 0.084 0.084
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