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Abstract

Using population-wide Danish administrative registers on housing transactions, I docu-
ment an asymmetric, hockey-stick relationship between origin market prices and overpay-
ment for comparable homes. Quantitatively, the elasticity of overpayment with respect to
the origin-destination price difference is 3.9 percent (p < 0.01) when movers relocate from
more expensive to cheaper housing markets. In contrast, buyers moving to more expensive
locations exhibit little systematic overpayment, and their purchase prices are unrelated to
prices at origin. I interpret these patterns through a housing search model in which buyers
enter with price beliefs anchored in their origin market and update those beliefs gradually
during search. Despite homogeneous learning, endogenous stopping generates the observed
asymmetry at purchase: buyers predisposed to overpay transact quickly before fully learning
the local price level, while those predisposed to underpay search longer and converge toward
local prices. The model yields additional predictions that I test using administrative and sur-
vey data. The evidence supports origin-based price extrapolation with subsequent learning
rather than preference-based explanations such as reference dependence. A calibration illus-
trates that even a small inflow of misperceiving nonlocal buyers can raise equilibrium prices
in destination markets.
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Introduction

Individuals’ past environments and experiences influence their economic choices in a wide range
of settings. Early-life scarcity leaves a durable imprint on spending behavior (Mullainathan and
Shafir, 2013); lifetime exposure to inflation alters saving and portfolio decisions (Malmendier and
Nagel, 2016); and trading behavior of professional investors is too sensitive to recent changes
in market conditions (Greenwood and Shleifer, 2014). One explanation for such history depen-
dence is rooted in preferences: past experiences can shape current preferences through mech-
anisms such as habit formation (Charness and Gneezy, 2009) or the establishment of reference
points (Kahneman and Tversky, 1979). An alternative explanation emphasizes the role of beliefs:
experiences may affect expectations about the environment through channels such as experience-
based updating (Kuchler and Zafar, 2019) or systematic distortions in memory and recall (Bordalo
et al., 2022).

In this paper, I investigate how preferences and beliefs shape backward-looking behavior dur-
ing the search for a home, the largest financial transaction in most households’ lifetime (Gomes
et al., 2021). I examine how previously experienced house price levels influence the prices home-
buyers ultimately pay. To do so, I link Danish administrative registers covering the universe of
housing transactions with detailed population-wide household data. I measure overpayment by
comparing the prices paid by non-local movers with those paid by local buyers for comparable
properties sold in the same markets and periods. I then relate these overpayments to house price
levels in buyers’ origin markets. The data reveal a striking asymmetry: buyers arriving from more
expensive housing markets pay systematically higher prices than locals for similar homes, and
the extent of overpayment increases with the price gap between origin and destination markets.
By contrast, movers from cheaper origins pay only slightly more than locals, and their purchase
prices show no systematic relationship with prices at origin.

The linkage between house transactions, household-level demographic information, and de-
tailed tax records containing income, assets, and liabilities, is essential to identify the relationship
between previous house prices and current overpayment. The richness of the linked data allows
me to compare homebuyers arriving from different origins while holding constant their financial
circumstances at the time of purchase, making it possible to separate the influence of house price
levels at origin from other determinants of housing choices such as current wealth and home
equity gains (Aiello et al., 2024).1

1Studies leveraging U.S. data often use multiple-listing service (MLS) datasets. While these data provide rich
information on housing transactions, they are less well suited for addressing my research question. First, they include
limited information on buyer demographics and financial circumstances, making it difficult to disentangle the effect
of origin house price levels from other factors such as household wealth. Second, MLS data record an origin location
only when the buyer was previously a homeowner, sold that property, and both transactions occurred within the
same MLS system. As I discuss in Section 2, analyzing renters’ choices is important for credible identification.
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I interpret my findings through the lens of a housing search model in which buyers enter the
destination market with beliefs that are not fully adjusted to local conditions. Specifically, the
initial beliefs of homebuyers are modeled as a linear combination of prices in their origin and
destination markets, a phenomenon I refer to as geographic extrapolation. Extrapolating buyers
gradually update toward the true local price during the search process. This parsimonious search-
and-learning structure is sufficient to produce the asymmetric overpayment patterns observed
in the data. The asymmetry does not arise from heterogeneous learning rates or nonstandard
preferences, but from the endogenous acceptance of buyers’ offers by sellers. Buyers from more
expensive origins initially bid above local prices and are quickly matched with sellers before
they have time to learn. By contrast, buyers from cheaper origins tend to bid below local prices,
face rejection from sellers unwilling to transact, and remain in search longer. These repeated
rejections give them time to update their beliefs, so that they eventually converge toward correct
prices before transacting or exiting the search. As discussed below, alternative explanations based
on reference-dependent preferences are less parsimonious and less consistent with the empirical
evidence.

I begin the empirical analysis with a movers design that compares the overpayment of house-
holds who purchase a house in the same ZIP code at the same time but arrived from different
origins and thus observed different house prices. Across all specifications, moving from an expen-
sive location to a cheaper one tends to induce overpayment proportional to the origin–destination
price gap. In my preferred specification, the elasticity of overpayment with respect to the price
difference when moving down in the house price distribution is 3.9% (p < 0.01).2 In nominal
terms, the effect is sizable: moving to a less expensive ZIP code by one standard deviation in the
house price distribution leads to an overpayment of roughly USD 11,300 on the median Danish
house. In contrast, buyers moving to more expensive locations display little systematic overpay-
ment.3

There are, however, two reasons to be cautious about this design. First, overpayment is mea-
sured relative to locals who purchase an observably similar house. Therefore, estimates may be
biased upward if movers from expensive origins systematically buy homes of higher unobserved
quality as I would misattribute the discrepancy in value to overpayment. To address this concern,
I turn to a repeated-sales design that compares transactions of the same house by different buyers

2To highlight the importance of conditioning on household-level characteristics, I begin by estimating a speci-
fication that controls only for a vector of origin ZIP code characteristics, replicating the type of controls typically
available in U.S. data. Omitting buyer-level demographics and finances, the estimated effects are 30.1% larger than in
my preferred specification. Once I add precise measures of income and net wealth from tax records, the coefficients
stabilize, and the inclusion of additional wealth controls does not meaningfully alter the estimates.

3I directly assess the asymmetry in slopes by testing the null hypothesis that the slope of overpayment with
respect to origin-destination price discrepancies is the same for movers from cheap to expensive location and from
expensive to cheap location. The null hypothesis of equal slopes is strongly rejected in the data (p < 0.01).
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at different points in time. This approach controls for any time-invariant property characteristics
by design, while ZIP code-by-time fixed effects control for any changes in local housing values
and amenities. The only remaining concern is therefore time-varying unit-specific unobserved
housing quality. To gauge the importance of this channel, I add controls for all observable time-
varying unit characteristics; the stability of the coefficients between movers and repeated sales
design as well as between specifications suggests that unobserved housing quality is not driving
the results.

A second set of concerns stems from the absence of random assignment of origin markets
to homebuyers. Exogenous location shifters are notoriously scarce (see e.g. Finkelstein et al.,
2021), and residual confounders could influence both household migration decisions and how
much homebuyers are willing to pay for a given home. Still, the set of confounders that affect
overpayment is much more limited than those that affect the overall house choice.4 Moreover,
although selection may induce a correlation between origin prices and overpayment, it is difficult
to rationalize how selection alone could generate the hockey stick overpayment patterns observed
in the data. Nevertheless, to strengthen the credibility of my estimates, I adapt an instrumental
variable approach commonly used in the real estate literature (Guren, 2018; Aiello et al., 2024). As
originally noted by Stein (1995), down-payment constraints in the mortgage market imply that
sellers with low home equity face a high marginal utility of cash at hand for financing their next
purchase. Constrained sellers therefore set higher listing prices and wait longer in order to realize
larger sale proceeds that can be reinvested as the down payment on their subsequent home. In
practice, I exploit plausibly exogenous variation in seller composition by using the median ratio
of home equity to house value among sellers in the origin market as an instrument for origin
house price levels. Once again, my findings are robust to the change in the design.

To further examine the mechanisms and evaluate geographic extrapolation in a different de-
cision context, I use an inheritance design comparing only children who inherit similar homes in
the same location but currently reside in different ZIP codes. Children living in more expensive
areas tend to list comparable inherited homes at higher prices, are more likely to revise their
initial listings downward, and spend longer on the market, yet they do not achieve higher sale
premia. These patterns are consistent with initial overpricing driven by extrapolative beliefs that
is subsequently corrected during the selling process.

Motivated by this evidence, I develop a model of housing search to obtain clear and testable
predictions and to clarify how belief-driven extrapolative behavior affects buyer decisions. The
model begins with a rational baseline in which a non-local buyer searches for a home in a des-

4Many confounders–for example, heterogeneous tastes for housing and homeownership–may influence both the
type of unit purchased and the overall level of housing expenditure. They need not, however, affect the willingness
to pay above the market price for a given unit.

3



tination market characterized by frictional matching. Buyers face a trade-off between offering a
higher price and bearing the cost of continued search, while match-specific taste shocks capture
heterogeneous valuations of housing units. Sellers differ in their urgency to sell, represented by
heterogeneous waiting costs, and accept offers that exceed their outside option, defined by the
prevailing local market price net of waiting costs.

I then consider two extensions of this baseline model. In one, I allow buyers to extrapolate
from house price levels in their origin markets and gradually update toward local price levels ac-
cording to a tractable learning process in the spirit of Calvo (1983). In an alternative specification,
I enrich the model by introducing reference dependence and loss aversion into buyers’ prefer-
ences, in the spirit of Barberis and Xiong (2012). A buyer who is reference dependent derives
utility not only from the consumption value of the house net of price, but also from compar-
ing the purchase price to a reference point. When the transaction price lies below the reference
point, the buyer experiences a utility gain, while paying above the reference point generates a
utility loss. A loss-averse buyer places greater weight on losses than on equivalent gains, so
that the disutility from overpaying relative to the reference point exceeds the utility of gain from
underpaying.

Returning to the movers design, I show that the evidence supports this belief-based interpre-
tation. First, a reference-point mechanism would predict an S-shaped rather than a hockey-stick
relationship between overpayment and origin prices. Second, overpayment is more affected by
previous prices among renters than among homeowners, indicating that mental accounting or
reference points tied to the proceeds of a prior home sale cannot account for the findings. Third,
the heterogeneity analysis further reinforces this interpretation, as the hockey-stick pattern is
attenuated among more educated, wealthier, and older buyers—groups that are likely to be more
experienced and financially sophisticated. In a further heterogeneity exercise, I show that the
strength of the relationship between overpayment and the change in prices depends on the de-
gree of price dispersion: the relationship weakens when origin markets exhibit greater variation
in house prices, consistent with faster belief updating, and strengthens when destination markets
display higher price dispersion, consistent with slower learning.

To complement these observational designs, I am also fielding a new survey of prospective U.S.
homebuyers. The survey directly elicits respondents’ beliefs about price levels in their desired
destination markets and links those beliefs to stated willingness to pay. By capturing expectations
while households are actively engaged in the search process, the survey provides direct evidence
on the belief mechanism that drives the asymmetric overpayment patterns documented in the
administrative data.

In the final part of the paper, I develop the conceptual framework into a bilateral search model
of the housing market (Piazzesi and Schneider, 2009; Genesove and Han, 2012; Guren and Mc-
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Quade, 2020). I use the model to assess the equilibrium implications of a small inflow of over-
paying movers into a narrow geographic segment, such as a ZIP code. I show that even a modest
share of such buyers can substantially raise local prices when the supply of new housing is in-
elastic. The mechanism is straightforward: the presence of overpaying movers increases sellers’
outside options-even when bargaining with unbiased local buyers-thereby inducing higher prices
across all transactions.5

This paper relates to pioneering studies showing that the rental choices of U.S. movers are
predicted by rental prices in their origin cities (Simonsohn and Loewenstein, 2006; Bordalo et
al., 2019). These contributions provide valuable evidence of history dependence in housing deci-
sions, but they differ important ways. They analyze rental rather than purchase decisions, study
total rental expenditure rather than overpayment relative to comparable properties, and relate
outcomes to origin rent levels rather than to the gap between origin and destination prices. Both
papers rely on self-reported survey data from the Panel Survey of Income Dynamics, which lacks
measures of wealth and is limited in its ability to capture heterogeneity in movers. Further, due to
data limitations, the authors cannot fully partial out the effects of current market conditions on
house choice, which confounds identification.6 By contrast, my analysis leverages administrative
data with full population coverage, which allows me to control flexibly for neighborhood-by-time
effects and to uncover richer empirical features such as the asymmetric overpayment patterns.
Finally, whereas the earlier studies interpret correlations between origin prices and outcomes
without modeling the market, I embed movers in a search-and-bargaining framework, which
disciplines the mechanism behind the observed patterns and links them to their equilibrium im-
plications.

This work also contributes to recent developments in the behavioral real estate literature
(Genesove and Mayer, 2001; Andersen et al., 2020b; Bracke and Tenreyro, 2021; Andersen et al.,
2022). The key differences are twofold. First, while most of this literature focuses on the behav-
ior of sellers, I study the decisions of homebuyers. Second, rather than emphasizing mechanisms
rooted in reference dependence and loss aversion, I highlight a belief-based explanation grounded
in buyers’ expectations about local prices. The fact that the evidence in my context favors ex-
trapolative beliefs is entirely consistent with reference dependence playing a key role in other
settings. Finally, the paper also connects to Badarinza et al. (2025), who show how behavioral
forces can shape the dynamics and equilibrium outcomes of housing markets.

5Guren and McQuade (2020) provide an analogous result on the sellers’ side, showing that even a small number
of distressed sellers can meaningfully depress equilibrium house prices.

6Because of limited sample sizes, these studies cannot saturate the data with fine-grained destination ZIP code-by-
time fixed effects that would absorb local market conditions. Instead, they rely on yearly fixed effects common across
all locations and control for local conditions only through the inclusion of current rental prices in the destination
market. Yet, as emphasized in the real estate literature, prices alone are not a sufficient statistic for contemporaneous
market conditions (Genesove, 2024) and housing markets are highly seasonal.
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This paper relates to the growing literature on the role of expectations in housing markets (for
a review, see Kuchler et al., 2023). My work is most closely related to recent research highlighting
the geographic component of extrapolative beliefs, especially Bailey et al. (2018). They show that
homebuyers update expectations based on housing returns experienced by geographically distant
friends. I complement this evidence by studying the opposite phenomenon: movers extrapolate
the house price levels they observe in their origin markets onto their destinations.

The rest of the paper is structured as follows. Section 1 describes the data. Section 2 details
the main empirical designs and presents the main empirical findings. Section 3 provides a frame-
work to discuss the alternative mechanisms and their predictions. Section 4 brings the model
predictions to the data. Section 5 concludes.

1 Data and Measurement

This section introduces the data sources, the restrictions I use to construct the main sample, and
my approach to measuring overpayment and exposure to real estate prices. Appendix Section B
contains additional details on data sources, construction, and cleaning.

1.1 Registry Data

My analysis draws on comprehensive Danish administrative registers that link house transactions
to the financial, geographic, and demographic characteristics of both buyers and sellers. In the
following paragraphs, I describe each data source in detail.

House Transactions and Characteristics of the Housing Stock I use records from the Dan-
ish Tax and Customs Administration (SKAT) to track the universe of house transactions between
1996 and 2017. Information on property ownership, physical and hedonic characteristics, and
biennially assessed property values is obtained from the official housing register (Bygnings- og
Boligregisteret) and the property ownership registry. Appendix Section B.2 documents the full
set of property characteristics included in the analysis.

Beginning in 2008, I complement these registers with housing listings data provided by Re-
alView. These data allow me to observe listing dates, asking prices, subsequent revisions, and
retractions for all properties offered for sale.

Household Financial and Demographic Information Annual income and balance sheet
information on all Danish residents come from administrative tax records maintained by SKAT.
These data are regarded as exceptionally reliable, as income and household financial accounts
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are subject to third-party reporting, and tax evasion is minimal in Denmark (Kleven et al., 2011).
Additional information on mortgage borrowing is incorporated from data compiled by Statistics
Denmark based on reports submitted by mortgage banks to Danmarks Nationalbank.

Demographic information is obtained from the Civil Registration System (CPR), which records
household composition and demographic characteristics on a quarterly basis. Educational attain-
ment is obtained from the Ministry of Education (Undervisningsministeriet), which records each
individual’s highest completed level of education and corresponding professional qualifications.

All data are recorded at the individual level using unique, anonymized CPR identifiers.7 Fol-
lowing Statistics Denmark’s definition of households, I aggregate individuals into households,
which constitute my unit of analysis. Appendix Section B.1 provides further details on the house-
hold definition and a full list of household-level characteristics used in the analysis.

Geography and Moves Drawing on the quarterly residential address history from the CPR, I
identify individuals who relocate across ZIP codes and purchase a housing property in the desti-
nation ZIP code within one year of their official move date. I define these individuals as movers,
while those who purchase a property within their original ZIP code are defined as locals.

Death Data and Inheritances To identify property owners who have passed away, I use the
Danish Cause-of-Death Register maintained by the National Board of Health (Sundhedsstyrelsen).
This register is based on official death certificates issued by physicians immediately after a death.
I merge these records with the property ownership registry to establish whether the deceased
owned real estate. Using family identifiers from the CPR registries, I then link deceased owners
to their descendants, which enables me to study subsequent selling decisions of the beneficiaries.

1.2 Measurement

My primary independent variable captures the discrepancy between house prices previously ob-
served by homebuyers in their origin housing market and the prevailing house prices in their
destination ZIP code. To measure house prices for a given ZIP code and calendar month, I use
the natural logarithm of the median price per square foot from realized sales in that ZIP code
over the preceding 12 months. This approach smooths transitory fluctuations while reflecting
the information environment most relevant to buyers at the time of their move. To compute the
percent difference between an origin and destination market, I simply take the difference in the
house price measures between the two locations at the time of the house transaction.8

7CPR identifiers are the Danish equivalent of U.S. Social Security numbers.
8For the remainder of the paper p̄z,t denotes such measure of house price level measured in ZIP code z at time t.
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My main dependent variable is a buyer’s quality-adjusted overpayment for a given house.
Following standard hedonic approaches in this literature (e.g. Genesove and Mayer, 2001; Bajari
et al., 2013; Guren, 2018; Andersen et al., 2022), I estimate

ph,t = f(Hh,t) + ξt,ZIP(h) + eh,t, (1)

where ph,t denotes the natural logarithm of the sale price of home h at time t. The function
f(Hh,t) flexibly controls for observable housing characteristics (e.g., square footage, lot size, age,
number of bedrooms, and tax assessed value) using a polynomial in attributes; the complete list of
hedonic attributes and the exact functional form of f(·) are provided in Appendix B.2. The fixed
effects ξt,ZIP(h) absorb ZIP-by-quarter variation in house prices. Let p̂h,t denote the predicted log
sale price for house h at time t. The regression residual êh,t ≡ ph,t − p̂h,t captures the buyer’s
quality-adjusted overpayment, measured on a log-points scale.

The hedonic model performs well, as reflected in its high explanatory power (R2 = 0.89). By
construction, hedonic predictions capture only the observed quality of a housing unit, which may
differ from its true quality. For example, a property may have undergone recent high-end reno-
vations that are not recorded in the available data. In such cases, unobserved quality-defined as
the difference between true and observed quality-is mechanically embedded in my overpayment
measure.

Formally, in the presence of unobserved housing quality, the measured overpayment can be
decomposed as

êh,t = eh,t + uh,t,

where eh,t represents the true overpayment relative to quality-adjusted value, and uh,t denotes the
contribution of unobserved quality characteristics not captured by f(Hh,t). If uh,t is unrelated to
my independent variable of interest, then this mismeasurement simply adds noise to the estimates
without introducing bias. However, if unobserved quality is systematically related to the origin
location of the buyer, this may bias my estimates. I return to this issue when I discuss robustness
of my results in Section 2.

1.3 Sample Construction

I begin my sample construction from the universe of house transactions in Denmark between
1996 and 2017. To ensure that the dataset reflects valid market transactions of owner-occupied
housing, I apply a series of restrictions. First, I exclude properties with missing or implausi-
ble characteristics (e.g., total square footage below 100 square feet). Second, I drop transactions
flagged as anomalous by Statistics Denmark, as well as those with extreme prices (below 15,000
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DKK or above 20 million DKK). Third, I omit intra-family transfers and transactions involving
government agencies, firms, or nonprofit organizations. Fourth, I exclude summer houses, coop-
erative housing, and other properties designated as vacation units. Finally, I restrict the sample to
transactions in which the buying household can be identified in the registry, contains no missing
information, and in which the oldest household member is at least 25 years old.

After applying these filters, I obtain 571,603 cleaned transactions. Of these, 257,222 involve
buyers I classify as movers, which form the analysis sample for the movers design. In addition,
190,123 transactions correspond to properties that are transacted at least twice in the data, irre-
spective of the moving status of the buyer; these constitute the repeated-sales sample. Appendix
Table A.1 reports summary statistics for both the movers sample and the repeated-sales sample.

2 Overpayment and House Prices at Origin

In this section, I present the main empirical finding: a “hockey-stick” relationship between buy-
ers’ quality-adjusted overpayment and the gap between house prices in their origin market and
those in the destination. The analysis begins with a movers design that compares the overpay-
ment of similar households who buy in the same ZIP code at the same time but arrive from
different origin markets, and thus faced different pre-move price environments. I then discuss
the main limitations of this design, present a series of robustness checks, and introduce two al-
ternative research strategies that directly address the two central concerns: unobserved housing
quality and selection correlated with origin-market house prices.

2.1 Movers Design

Movers Design: Specification To investigate the causal effect of origin house prices on buy-
ers’ overpayment, the ideal experiment would compare two otherwise identical households from
similar origin locations who, prior to being randomly assigned to the same destination, were
exposed to different house prices in their respective ZIP codes. While such an experiment is
infeasible, I approximate it with a movers design. This design compares the overpayment of
households who are similar across a rich set of demographic and financial characteristics. These
households move to the same destination ZIP code at the same time but come from origins that
differ in prevailing house prices at the time of the move.

In practice, I implement this intuition by fitting the following regression equation:

êi,t = β
[
p̄o(i),t − p̄d(i),t

]
+ δd(i),t + γOOi,t + γXXi,t + εi,t, (2)

where êi,t is the measured overpayment for the house purchased by household i in calendar
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quarter t, constructed as described in Section 1.2. The main regressor of interest, p̄o(i),t − p̄d(i),t

captures the discrepancy in house prices between the buyer’s origin ZIP code, o(i), and their
destination ZIP code, d(i). A positive (negative) value indicates that the buyer moved from a
more expensive (cheaper) origin to a cheaper (more expensive) destination.

The regression also includes fixed effects for destination ZIP code interacted with calendar
quarter of the purchase, δd(i),t. Oi,t is a rich set of controls for characteristics of the origin ZIP code,
including median income, median wealth, demographic composition of the ZIP code population,
and characteristics of the local housing stock. The vector Xi,t contains detailed household-level
covariates, such as household composition, income, and multiple measures of financial and real
estate wealth.

Standard errors are clustered two ways, by destination ZIP code and by calendar quarter, to
account for correlated shocks within local housing markets and across locations in a given period
(Cameron et al., 2011; Abadie et al., 2022; MacKinnon et al., 2023).

Motivated by theory and by the asymmetry in the relationship between p̄o(i),t − p̄d(i),t and
overpayment, I allow the effect of origin-destination house price discrepancies to differ by the
direction of the move. I distinguish between households moving from relatively cheaper to more
expensive markets (where p̄o(i),t − p̄d(i),t > 0) and those moving from more expensive to cheaper
markets (where p̄o(i),t − p̄d(i),t ≤ 0). Accordingly, equation 2 becomes

êi,t =β≤0

(
p̄o(i),t − p̄d(i),t

)
· 1{p̄o(i),t − p̄d(i),t ≤ 0}

β>0

(
p̄o(i),t − p̄d(i),t

)
· 1{p̄o(i),t − p̄d(i),t > 0}

+ δ1{p̄o(i),t−p̄d(i),t≤0} + δd(i),t + γOOi,t + γXXi,t + εi,t.

(3)

Movers Design: Results Table 1 and Figure 1 report results from the movers design.
Figure 1 provides a graphical illustration of the hockey-stick relationship between overpay-

ment and house prices at origin. The figure shows a binned scatterplot of measured overpayment
against the house price discrepancy between origin and destination ZIP codes for the movers sam-
ple.9 The plot overlays estimates from multiple specifications that sequentially add controls, for
visual assessment of the robustness of the relationship.

To the left of zero on the horizontal axis, Figure 1 shows overpayment for movers arriving
from cheaper origins into more expensive destinations. Their overpayment is small in levels and
changes little with the prices observed in their origin locations. By contrast, the right side of the
plot forms the handle of the hockey stick: for movers arriving from more expensive origins and

9The dependent and independent variables are residualized by partialling out fixed effects for calendar quarter of
transaction interacted with the destination ZIP code, ensuring that market conditions at the time of the transaction
are appropriately demeaned for ease of interpretation. Furthermore, for all binned scatterplot figures, I residualize
the variables of interest with respect to any controls following the procedures introduced in Cattaneo et al. (2024).
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trading down into cheaper destinations, overpayment rises sharply with the house prices they
faced prior to moving.

Table 1 reports ordinary least squares estimates of the regression specified in equation 3. The
first row reports coefficients for movers relocating from cheaper to more expensive markets (i.e.,
“up” in the price distribution), while the second row presents coefficients for movers relocating
from more expensive to cheaper markets (i.e., “down” in the distribution). The contrast between
these two rows mirrors the asymmetry in slopes documented in Figure 1. Consistent with the
graphical evidence, the estimates for up-movers are positive and sizable, whereas those for down-
movers are small and, with the exception of the first column, not statistically significant.

Across columns, the first three specifications gradually incorporate additional controls. Col-
umn (1) reports a baseline specification that already includes ZIP-code-of-origin characteristics
but excludes household-level controls, similar to what would typically be used with U.S. listings
data. Adding household-level controls in Column (2) substantially attenuates the coefficients,
indicating that part of the raw relationship reflects compositional differences across households
rather than pure origin price effects. By contrast, moving from Column (2) to Column (3), which
introduces origin ZIP code fixed effects, leaves point estimates unaffected, suggesting that unob-
served heterogeneity at the origin ZIP level contributes little beyond the observable controls.

Columns (4) and (5) report estimates from the preferred specification, restricting the sample
to buyers who were renters and prior homeowners, respectively. The persistence of the pattern
among renters is particularly informative. First, it rules out explanations based on reference-point
or mental accounting mechanisms (Hastings and Shapiro, 2013), whereby homebuyers simply
reinvest the proceeds from their previous home in the new location. Second, the renter subsample
offers a cleaner measure of household wealth, since it is not affected by variation in housing
equity—the main source of wealth that closely covaries with home prices at origin.

Because both the dependent and independent variables are measured in log units, the es-
timated coefficients can be interpreted as elasticities of overpayment with respect to the price
discrepancy between origin and destination. For example, the coefficient of 0.037 in the second
row of Column (3) implies that a mover arriving from an origin where housing is twice as ex-
pensive as the destination pays, on average, 3.7% more than a comparable local household for the
same housing unit.

To contextualize the magnitude of the estimates, I translate the elasticity into an implied nom-
inal overpayment.10 A buyer moving down by one standard deviation in the Danish house price
distribution would overpay for the median home by roughly 11,300 USD relative to a comparable
local buyer. For reference, consider a homebuyer relocating from San Francisco to Austin in June

10For comparability, all amounts are expressed in U.S. dollars using the prevailing exchange rate in the year of
each transaction.
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2020, where average house prices per square foot were about three times higher in the origin
than in the destination. Applying my estimates implies an overpayment of approximately 15,300
USD for the median Austin home relative to otherwise similar local buyers.11

Movers Design: Robustness The richness of the Danish administrative data enables me to
rule out several potential confounding explanations.

First, households from different origins might systematically select into different destinations
or time their moves differently, for example due to seasonal migration patterns. However, because
the specification includes destination-by-time fixed effects, all comparisons are made within the
same housing market and quarter, eliminating such confounding by construction.

Second, wealthier households may simply be more willing to pay more for a given housing
unit to shorten search time, as suggested by Aiello et al. (2024). This concern is mitigated by
detailed controls for financial and real estate wealth, as well as for mortgage and non-mortgage
liabilities. The vector of wealth controls includes prior homeownership status and, where applica-
ble, for the proceeds from concurrent sales of previous properties.12 The stability of the estimates
after including these controls indicates that residual unobserved wealth is unlikely to explain the
results. Consistent with this, the “hockey-stick” overpayment pattern is even more pronounced
for the renter subsample.

Appendix C also shows that, conditional on the rich vector of household level controls in
my preferred specification, movers facing different origin–destination house price differentials
follow similar income trajectories in the years around the move. Appendix Figure A.1 Panel (a)
presents the income trajectories without partialling out the controls. Panel (b) demonstrates that
these differences disappear once controls are included.

I also note that it is difficult to generate the pronounced asymmetry observed in the data
through selection alone. If unobserved buyer characteristics correlated with origin prices were
driving the results, we would expect similar effects for movers arriving from slightly more expen-
sive and slightly cheaper origins. The asymmetry in overpayment therefore provides an implicit
robustness check against such concerns.

Nevertheless, as discussed in Section 1, measuring overpayment using a hedonic residual may
introduce bias if, even after conditioning on all observables, households from more expensive ori-
gins systematically purchase homes of unobservably higher quality. Since observed home quality
is positively correlated with origin prices in the raw data, addressing this concern is essential for
validating the main result. I therefore turn next to a repeated-sales design.

11The San Francisco–to–Austin migration is a salient example, as many tech workers relocated during the pan-
demic in response to widespread work-from-home policies. U.S. home price data are obtained from redfin.com.

12I also note that components of household net wealth are subject to third-party reporting by financial institutions
for tax purposes, and tax evasion is exceedingly rare in my setting (Kleven et al., 2011).
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2.2 Repeated Sales Design

Repeated Sales: Specification and Estimation The repeated-sales design compares multiple
transactions of the same housing unit conducted by different buyers at different points in time.
By holding the unit fixed, all unit characteristics that remain constant over time—including the
time-invariant component of unobserved quality—are differenced out by design and therefore
cannot confound the results.

To estimate housing-unit fixed effects while retaining sufficient statistical power, I implement
this specification using the repeated-sales sample, which includes transactions conducted by both
movers and non-movers. Because the sample is not limited to movers, I include an indicator
for mover status to allow movers and non-movers to have different transaction outcomes, for
example due to systematic differences in search costs (Lambson et al., 2004).13

To bring this intuition to the data, I adapt the specification in Equation 2 as follows:

ph(i),t = β
[
p̄o(i),t − p̄d(i),t

]
+ αh(i) + γHh(i),t + Controls + εi,t. (4)

Here, ph(i),t denotes the log sale price of housing unit h(i) purchased by household i at time t.
The term αh(i) is a housing-unit fixed effect that absorbs all time-invariant characteristics of the
property. The vector Hh(i),t captures time-varying housing attributes.14 As additional controls, I
include the same origin-ZIP code characteristics and demographic and financial household vari-
ables as in the movers design, augmented with an indicator for mover status. Finally, to allow
for potential asymmetries between moves up and down the price distribution, I also estimate a
version of this specification that mirrors the asymmetric formulation in Equation 3.

Compared to the movers design, this specification is estimated in a single step rather than
relying on the hedonic residual as a separate measure of overpayment. Importantly, the main
coefficient of interest retains the same interpretation: it captures how the buyer’s quality-adjusted
overpayment—measured as the price paid after partialling out all price-relevant characteristics
of the unit—responds to the price discrepancy between the origin and destination markets.

Repeated Sales: Results and Discussion Table 2 reports the results from the repeated-sales
design. Column (1) includes only housing-unit fixed effects, while Column (2) additionally incor-
porates time-varying property characteristics. As discussed above, the main coefficient of interest
retains the same interpretation as in the movers design and can therefore be directly compared

13Interacting the price discrepancy with an indicator for movers is neither necessary nor feasible. By construction,
origin and destination coincide for non-movers, so p̄o(i),t − p̄d(i),t = 0 for all such households.

14The time-varying housing characteristics I include are: (i) the log of the most recent tax-assessed market value
of the property, interacted with calendar-year-of-assessment fixed effects and updated biennially by the Danish tax
authority; (ii) fixed effects for building age, grouped in five-year intervals; and (iii) an indicator for whether the
property was unoccupied in the year prior to sale.
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to the estimates in Table 1. Column (3) further adds fixed effects for the ZIP code of origin among
movers. As shown by comparing the first two sets of coefficients in Figure 2, the results are very
similar to those from the baseline design: once again, I find the same asymmetric relationship
between overpayment and the price discrepancy experienced by buyers between their origin and
destination locations. For ease of comparison across designs, Figure 2 also plots the preferred
coefficients side by side.

Notably, when comparing the second rows of Tables 1 and 2, the estimated elasticities of
overpayment with respect to the origin–destination price discrepancy are slightly larger in the
repeated-sales specification. This suggests that, if anything, buyers from more expensive origins
tend to purchase homes of lower unobserved quality after conditioning on buyer characteristics.
Such a pattern is consistent with interpreting these buyers as less informed and making subopti-
mal purchases, whereas bias arising from a positive correlation between unobserved quality and
origin prices would instead attenuate the estimates when comparing the baseline movers design
with the repeated-sales specification.

The repeated-sales approach controls for all time-invariant property characteristics by design,
while ZIP code-by-time fixed effects absorb changes in local housing values and amenities that af-
fect all properties within a ZIP code. This leaves only one potential source of concern: unobserved
quality that is both unit-specific and time-varying. To assess the importance of this confound,
I compare the estimates in Column (1) and Column (2). The addition of time-varying housing
characteristics substantially increases explanatory power—as reflected in the near-doubling of
the within-R2—while the main coefficients remain stable in both magnitude and significance.
Following the logic of Oster (2019) and Finkelstein et al. (2021), I conclude that any remaining
bias is likely small.

As an additional robustness check, I exploit a tax deduction for home renovations that was
in place between 2011 and 2022.15 I estimate regressions where the dependent variable is an
indicator for whether the housing unit was renovated either shortly before or shortly after the
transaction. Specifically, I construct two measures of renovation activity: renovations undertaken
by the seller in the years immediately preceding the sale and renovations undertaken by the buyer
shortly thereafter. The results, reported in Appendix Table A.3, show no systematic tendency for
movers from more expensive origins either to purchase recently renovated units, as shown in
Panel a, or to renovate their homes shortly after purchase, as shown in Panel b.

15Details on the deduction scheme and the construction of renovation variables are provided in Appendix Sec-
tion C.2.
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2.3 Instrumental Variable Approach

To address any remaining concerns about selection, I adapt the seller’s home equity instrumen-
tal variables strategy originally developed in Guren (2018). In practice, the instrument exploits
changes in the composition of sellers in the origin ZIP codes of households migrating to the same
destination at the same time. Put differently, I compare households that are observably similar
and originate from observably similar ZIP codes, but who observe different origin house prices
due to variation in the financial positions of sellers active in their origin market at the time of
their move.

As emphasized in prior work (Genesove and Han, 2012; Andersen et al., 2022), search frictions
in housing markets generate a fundamental trade-off: sellers can set higher list prices and remain
on the market longer in pursuit of higher sale prices, or set lower prices to secure faster transac-
tions. The optimal sale price thus depends on the marginal value of liquidity at the time of sale.
Down payment constraints are central to this trade-off.16 Sellers with low home equity are more
likely to face binding constraints and therefore have stronger incentives to hold out for higher
prices, which can be used to finance the down payment on their next purchase. By contrast,
households with ample equity are less constrained and can sell more quickly, since financing the
next purchase does not hinge on extracting maximum value from the current sale.17

Instrumental Variable: Specification and Estimation I begin by constructing a ZIP code–quarter
measure of predicted home equity at sale. I include all sellers who completed a transaction within
the previous twelve months. For each seller, I compute home equity at sale as the ratio of the
property’s tax-assessed market value to the outstanding mortgage balance at the time of sale.
Because this measure is defined at the seller level, I then aggregate it to the ZIP code level by
taking the median value across all sellers in that ZIP code during the relevant time horizon. For
brevity, I refer to this quantity as the home equity among sellers in a given ZIP code throughout
the remainder of the paper.

Letting Z̄o(i),t denote my measure of home equity among sellers in household i’s origin ZIP
code o(i) at time t, the first-stage equation is given by

[
p̄o(i),t − p̄d(i),t

]
= δ̃d(i),t + h(Z̄o(i),t) + γ̃XXi,t + γ̃OOi,t + ui,t, (5)

16For a model of the seller’s house sale with down payment constraints, see Stein (1995). Among Danish house-
holds these constraints are salient, as the maximum loan-to-value ratio has remained fixed at 80 percent throughout
the period of analysis. For a comprehensive description of the Danish mortgage market, and a comparison with the
U.S., see Andersen et al. (2020b).

17Two edge cases are worth noting. First, if equity is so low that it triggers default, households may sell in
distressed “fire sales” (Andersen and Nielsen, 2017; Guren and McQuade, 2020). Second, in particularly hot markets
sellers may deliberately set low list prices to induce bidding wars (Han and Strange, 2014). These mechanisms could
weaken the first stage of my instrument but need not introduce bias in the estimates.
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where h(·) is some function of the instrument. The second-stage equation is entirely analogous
to Equation 2.18 The controls included in the household characteristics, Xi,t, and ZIP code of
origin characteristics, Oi,t, are defined analogously to those in the movers design.19

As with all instrumental variable approaches, identification requires that the instrument satis-
fies both relevance and exclusion. Figure 3 illustrates the relevance of my instrument. Consistent
with theoretical predictions, the relationship between the instrument—home equity among sell-
ers in the origin ZIP code—and house prices in the ZIP code is negative. Similarly, the first-stage
F-statistic of 45.07 is above conventional thresholds in the literature Stock and Yogo (2005).

The exclusion restriction merits further discussion, as two additional considerations arise.
The first relates to potential spillover effects that may influence the wealth of movers. If movers
sell their own home in the origin ZIP code prior to purchasing a new one, then the listing and
sale prices of other homes in that ZIP code could mechanically affect the sale price of the mover’s
own property. This, in turn, may influence the household’s available wealth at the time of pur-
chase and thereby affect overpayment through channels unrelated to the mechanism of inter-
est.20 To account for this, the baseline specification includes controls for whether the mover sells
a home and, if so, the corresponding transaction price. Furthermore, the analysis is replicated on
a subsample of buyers who were renters prior to the move, for whom such spillover effects are
mechanically ruled out.

A second consideration is that shifts in the composition of house sellers within a ZIP code
could coincide with local shocks that also influence movers’ purchasing decisions. For instance,
a negative labor market shock may lead homeowners to sell despite low home equity and relo-
cate while simultaneously affecting other movers’ income trajectories. These factors are largely
absorbed in the baseline specification through the inclusion of time-varying ZIP code charac-
teristics. In addition, I refine the specification by making comparisons within municipalities, so
that common local shocks are fully absorbed and the instrument captures plausibly idiosyncratic
variation in seller composition across ZIP codes within the same municipality. In practice, this is
implemented by including municipality-of-origin fixed effects in the regression specification.

Instrumental Variable: Results and Discussion Table 3 reports results from two-stage least
squares (2SLS) estimations of the instrumental variables design, where I split the sample by the

18When applying the instrumental variable strategy to the asymmetric specification (Equation 3), two separate
first-stage equations are defined, corresponding to the instrumented variables: prices interacted with the positive
price-change dummy and prices interacted with the negative discrepancy dummy. I omit them here for brevity.

19Note that the inclusion of destination-time fixed effects, δ̃d(i),t, in the first stage fully absorbs variation in p̄d(i),t.
This implies that the specification is essentially equivalent to instrumenting origin prices directly, rather than the
price differential.

20In related work, Aiello et al. (2024) show that households with higher home equity are more willing to overpay
in order to shorten search duration.
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sign of the price discrepancy. Odd-numbered columns report estimates for movers relocating
to more expensive destinations, while even-numbered columns report estimates for movers re-
locating to cheaper markets. Columns (3) and (4) restrict the sample to buyers who were not
homeowners prior to the move. As expected, the coefficients remain stable in magnitude and sig-
nificance, confirming that the results are not driven by potential spillover effects from concurrent
housing sales in the origin ZIP code. Columns (5) and (6) add municipality-of-origin fixed effects
to account for common local shocks that could simultaneously influence seller composition and
movers’ purchasing decisions. The estimates are again robust, indicating that my vector of time
varying zipcode of origin is largely sufficient to absorb such local shocks.

As expected, the use of 2SLS reduces statistical power, but the findings broadly replicate those
from the baseline analysis reported in Table 1. Figure 2 compares estimates across the three main
designs. The estimated elasticities remain asymmetric and point estimates are similar across spec-
ification, reinforcing the interpretation that buyers from more expensive origins tend to overpay
relative to comparable locals.

2.4 Inheritance Design

To shed additional light on the underlying mechanism explaining the observed hockey-stick pat-
tern of overpayment, I exploit a unique feature of the Danish data: the ability to construct family
links. This feature allows me to examine how households anchor their price norms to local hous-
ing markets by analyzing the behavior of children who inherit a house after their parent passes
away.21

My empirical design compares the listing decisions of observably similar children living in the
same location and inheriting comparable properties within the same parental ZIP codes. Iden-
tification is obtained from time-series variation in the discrepancy between house prices in the
parental ZIP code and those in the beneficiary’s own ZIP code.

This setting offers several key advantages that make it highly complementary to the main
movers analysis. First, the parental house is fixed at the time of inheritance: beneficiaries only
decide whether to list the property and at what price, while all other margins of the housing
choice—such as location, size, and quality—are predetermined. Second, the timing of parental
death is plausibly exogenous, conditional on parental age and income. Third, I observe a richer set
of seller-side outcomes—such as time on the market and revisions to the initial listing price—that
provide additional insights into behavioral mechanisms.

Details of data construction are provided in Appendix Section B.3, and summary statistics for
this sample are reported in Appendix Table A.2.

21Following Andersen et al. (2021), I restrict the analysis to single children to avoid complications arising from
intra-sibling bargaining over listing decisions.
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Inheritance Design: Specification In practice, I estimate a regression specification similar
to the one introduced in Equation 2, with two key differences. The first difference lies in the
measurement of geographic house-price discrepancy. Specifically, I define the price discrepancy
as the difference between the log median house price per square foot in the ZIP code of the
beneficiary’s current residence and the corresponding measure in the ZIP code of the inherited
property. The interpretation is analogous to the definition used in the movers design: a positive
value indicates that beneficiaries are exposed to higher prevailing prices in their own residential
market relative to the inherited property’s market, and a negative value indicates the opposite.

The second difference concerns the set of outcomes used in the analysis. Linking the inheri-
tance sample with listing data allows me to examine a richer set of outcomes. The first is the log
listing premium, defined as the difference between the initial listing price and the predicted house
value based on the hedonic model described in Section B. The second outcome is the probability
that the initial listing price is revised downward. Finally, for the subset of inherited properties
that eventually sell, I examine time on the market and the realized sale premium, measured as the
sale price minus the predicted hedonic value of the property.

Formally, I regress a listing outcome yi,t for beneficiary i at time t on the price discrepancy
between the beneficiary’s ZIP code and the inherited property’s ZIP code, controlling for the
same vector of covariates as in the baseline specification (Equation 2).

Inheritance Design: Results Table 4 reports the main results. Although the sample is smaller
than in the main movers analysis, the estimates display a clear and internally consistent pattern:
beneficiaries living in more expensive areas initially list inherited properties at systematically
higher premia relative to predicted quality (Column 1). These sellers are also more likely to revise
listing prices downward (Column 2). When sales occur, properties tend to remain on the market
longer before sale (Column 3), yet the realized sale prices do not yield a significant premium
relative to predicted value (Column 4).22

Taken together, the results point to a mechanism of initial extrapolation from local price
norms, followed by gradual correction through learning while on the market. This interpretation
contrasts with a purely preference-driven explanation, which would imply that sellers remain
firm on their initial listing prices rather than systematically revising them downward.

22Due to the more limited number of inheritance cases, I do not explore heterogeneity by the sign of the price
difference for this subsection.
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3 A Conceptual Framework for Housing Search

To make progress in identifying the source of overpayment, I develop a partial-equilibrium model
of housing search in which a homebuyer arriving from some origin location o searches over prop-
erties in some destination location d. I assume that the decision to move to a particular location
and the type of house being searched for have already been determined in a prior optimization
stage.23 Finally, I assume that homebuyers are homogeneous in all respects except for their origin
location and the induced effects this heterogeneity has on subsequent choices.24

3.1 Rational Benchmark

I begin by describing a rational benchmark to serve as a reference for the behavioral extensions
introduced in the following subsections. Specifically, I consider a discrete-time infinite-horizon
search environment in which a buyer seeks to purchase an indivisible unit of housing in some
location d. The buyer discounts future payoffs at the exponential rate β ∈ (0, 1). Each period
begins with the buyer incurring a search cost cb > 0. Then, with probability m ∈ (0, 1), the
buyer is randomly matched with a seller in d; if the buyer is unmatched, the search continues
into the next period. The parameter m can be interpreted as the equilibrium match probability
arising from the equilibrium market tightness of a bilateral search model with random matching
between buyers and sellers (Genesove, 2024).

When a match occurs, the buyer encounters a seller whose outside option reflects the payoff
from waiting for another buyer. Sellers are risk-neutral and face a heterogeneous cost of waiting,
cs, drawn from a distribution F known to buyers, but with realizations unobserved by them.
This heterogeneity captures, in reduced form, differences in sellers’ urgency to sell.25 Because
sellers can always wait for another local buyer willing to pay the prevailing market price in d,
denoted p̄d, the seller’s outside option isOs = p̄d− cs. Intuitively, a seller facing a higher waiting
cost has a stronger incentive to sell quickly and is therefore more willing to accept a discount
relative to the market price. The prevailing price in d, the distribution of active sellers, and the
buyer–seller matching probability are all endogenous equilibrium objects. In the remainder of
this section, however, I treat p̄d, F , and m as given, thereby focusing on the buyer’s problem in
partial equilibrium.

23This assumption is consistent with recent empirical evidence showing that most households search within rel-
atively narrow segments of the housing market (Piazzesi et al., 2020).

24This assumption mirrors the empirical analysis, which examines overpayment after partialling out a rich set of
controls.

25For example, some sellers might need to relocate quickly because they experienced a liquidity shock (Guren and
McQuade, 2020), or a recent change in household composition (Tscharaktschiew and Hirte, 2010). Throughout, it is
assumed that cumulative distribution function F exhibits non-decreasing hazard rate.
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Upon meeting a seller, the buyer observes the house’s permanent quality v, which is common
across all buyers and homes in the market segment. The buyer also draws a match-specific valu-
ation for the current house, ε, distributed according to cumulative distribution function G. After
observing the realization of the shock, the buyer makes a take-it-or-leave-it offer p. If the seller
accepts, the buyer purchases the house at price p, obtaining utility and thus receives continuation
utility v − p + ε. If the seller rejects the offer, the buyer continues to search in the next period,
while the seller receives the outside option Os.

It is immediate to see that, in partial equilibrium, the seller’s problem reduces to a simple
acceptance rule: accept any offer that yields a price above the outside option. From the buyer’s
perspective, the probability that an offer p is accepted is therefore

ψ(p) := Pr(Seller accepts offer p) = 1− F (p̄d − p).

Given this acceptance probability, the matched buyer’s problem can be expressed through the
following recursive Bellman equation, conditional on the realization of the taste shock ε:

V m
b (ε) = max

p

{
−cb + ψ(p)

[
v + ε− p

]
+
[
1− ψ(p)

]
βE[V ω

b ]
}
. (6)

Here,E[V ω
b ] denotes the expected continuation value from search, which integrates over the prob-

ability of being matched again in the next period and the distribution of match-specific valuations
for other available houses.26

The buyer’s policy function maps realizations of the match-specific shock into optimal offers
for the current house. On the one hand, the buyer prefers to offer a higher price to increase
the probability of acceptance, especially when the realized shock is high. On the other hand,
conditional on acceptance, lowering the price raises the surplus from the transaction. This trade-
off is captured by the first-order condition for interior solutions:

p∗(ε) : ψ′(p∗)
(
v + ε− p∗ − βE[V ω

b ]
)
= ψ(p∗), (7)

where the left-hand side is the marginal increase in the acceptance probability, ψ′(p), weighted
by the surplus from closing the current transaction rather than continuing the search,

(
v + ε −

p−βE[V ω
b ]
)
. The right-hand side is the marginal utility of money (normalized to one) multiplied

26Formally, we have
E[V ω

b ] = mEε[V
m
b (ε)] + (1−m)V u

b ,

where Eε[V
m
b (ε)] denotes the expectation of the matched buyer’s (ω = b) value function with respect to the real-

ization of the match-specific shock, and
V u
b = −cb + βE[V ω

b ]

is the continuation value for an unmatched buyer (ω = u).
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by the probability of acceptance, ψ(p).27

Finally, it is straightforward to show that the expected search duration at the optimal offer
policy is just:

D∗ =
1

mE[ψ(p∗(ε))]
. (8)

The comparative statics of the rational buyer’s policy function are straightforward. The op-
timal offer is increasing in the realization of the match-specific shock ε: a higher valuation of
the current match raises the buyer’s surplus from purchasing this particular house relative to
continuing the search, leading the buyer to submit a higher offer to increase the probability of
acceptance. The optimal offer is also increasing in the buyer’s search cost cb, since higher search
costs make waiting for future matches more expensive and tilt the balance toward closing the
current transaction more quickly. Finally, the optimal offer is increasing in the prevailing market
price p̄d, because a higher p̄d raises the seller’s outside option and thus requires the buyer to bid
more aggressively to secure acceptance.28

Crucially, in the rational search benchmark the buyer’s place of origin plays no role in deter-
mining search behavior. Accordingly, as illustrated by the blue lines in Figure 4, both overpay-
ment (shown in Panel (a)) and expected search duration (shown in Panel (b)) remain flat across
the price discrepancy between origin and destination.

3.2 Housing Search with Extrapolation and Learning

To capture how prior price experiences shape buyer behavior, I extend the rational benchmark
by introducing extrapolative beliefs about destination prices. This modification not only relaxes
the assumption of full information but also provides a behavioral mechanism that links past mar-
ket exposure to current decision-making. Consider a buyer arriving from location o, where the
prevailing price level is denoted by p̄o. This buyer’s belief about the price level in the destination
market d is given by a convex combination of the origin and destination prices:

p̃d := θp̄o + (1− θ)p̄d, (9)

where θ ∈ (0, 1) captures the degree of extrapolation from the origin. When θ = 1, the buyer
fully projects local price conditions onto the destination and perceives prices in d as identical to
those in o. Conversely, as θ approaches zero, the buyer’s beliefs converge to the true destination
price p̄d, in which case the model reverts to the full-information rational benchmark.

27As I formally show in Appendix D, the solution to the search problem exists unique and the policy function is
differentiable at interior solutions under mild regularity conditions.

28Formal statements and derivations are provided in Appendix D.
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I remain agnostic about the precise psychological microfoundations underlying extrapolation.
Some explanations require only minimal departures from full rationality. A leading example is the
difficulty of learning the joint distributions of multiple stochastic processes (Farmer et al., 2024).
In this interpretation, extrapolation arises as a near-rational response to limited information:
buyers rely on their prior experience to form beliefs before acquiring new information. As a
result, initial beliefs continue to assign weight to priors centered at p̄o. Other explanations for
extrapolative beliefs may stem from more serious violation of Bayesian belief formation. For
example, irrelevant prices encountered previously may intrude into memory-based recall due to
associative reasoning (Bordalo et al., 2022).29

Misperceiving destination prices distorts two key model quantities. First, buyers from more
expensive (cheaper) origins misperceive the seller’s outside option, leading them to raise (lower)
their current offer. Second, they misperceive their own continuation value E[V ω

b ], since they
underestimate (overestimate) their expected search duration. This pessimism (optimism) induces
them to further reduce (increase) their current offer.

As shown in Panel (a) of Figure 4, introducing extrapolation generates a positive relation-
ship between overpayment and the gap between p̄o and p̄d.30 However, Panel (b) highlights a
counterfactual implication: under realistic calibration of the variance in sellers’ outside options,
search times diverge rapidly for movers from substantially cheaper origins. These buyers consis-
tently make offers well below market prices, face repeated rejections from sellers, and—despite
receiving this feedback through prolonged and unsuccessful search—fail to adjust their beliefs.

To address this limitation, I introduce a simple learning process. At the beginning of each
period, a misperceiving buyer receives a binary signal. With probability α, the signal fully cor-
rects their bias and reveals the true price distribution in d; with probability 1 − α, the signal is
uninformative and buyer’s beliefs remain unchanged.31

Although the probability of learning is the same for all buyers, its effects are markedly asym-
metric, depending on the direction of the initial misperceptions. As illustrated in Panels (a) and (b)
of Figure 4, outcomes for buyers arriving from more expensive origins show only minor adjust-
ments when learning is introduced: their acceptance probabilities are already high, leaving little
scope for updating. By contrast, buyers from cheaper origins—depicted to the left of the origin
in the figure—face longer search durations due to their higher likelihood of early rejection. This
extended search process provides greater opportunity to learn and ultimately converge toward

29While it is realistic to assume that buyers extrapolate multiple features of the origin market, I adopt the simpli-
fying assumption that extrapolation occurs only through the price level. In practice, extrapolation matters primarily
insofar as it distorts perceptions buyers own outside option and that of the seller. Allowing a richer set of extrapo-
lations would generate similar qualitative predictions.

30A formal derivation is provided in Appendix D.
31This structure parallels the staggered price adjustment technology first introduced in Calvo (1983).
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the true price distribution. Consequently, even a simple learning rule is sufficient to generate the
characteristic “hockey stick” pattern observed in the empirical analysis.

While the process I introduce is tractable and parsimonious, it is not meant as a literal de-
scription of buyer behavior. However, the key insights are robust to changes in the specification
of the learning technology: virtually any learning process in which longer search yields addi-
tional information and gradual convergence of beliefs delivers qualitatively similar predictions.
This includes a Bayesian learning process where buyers draw a new signal of destination prices
in each period, or a search model with constant-gain learning in the spirit of Evans et al. (2021).

3.3 Housing Search with Reference Points

To derive formal predictions of a loss-averse model, I extend the rational framework introduced
in Section 3.1 by incorporating reference-dependent preferences. Following prior work in the
behavioral real estate literature (e.g Genesove and Mayer, 2001; Andersen et al., 2022), I adopt the
realization utility framework originally developed by Barberis and Xiong (2012). In this setting,
buyers form a reference price as a weighted average of origin and destination prices,

p̂ = γp̄o + (1− γ)p̄d, (10)

where γ determines the relative weight placed on origin prices.
Consistent with the realization utility framework, the reference-dependent component of

preferences is triggered upon the execution of a transaction, when the buyer experiences a burst
of gain–loss utility. Specifically, after purchasing at price p, the buyer’s utility flow is

uLA(p) = v − p−

η(p− p̂), if p < p̂,

ηλ(p− p̂), if p ≥ p̂.
(11)

While the term v − p corresponds to the same quasi-linear net utility component as in the
rational benchmark, the second term highlights the role of gain-loss considerations. Specifically,
η > 0 captures the degree of reference dependence, scaling the impact of deviations from the
reference point, while λ > 1 governs the extent of loss aversion by amplifying the disutility from
losses relative to equivalent gains. This formulation introduces a kink in utility at the reference
price, consistent with standard models of reference-dependent preferences.

Reference points can generate a positive relationship between origin prices and overpayment,
but the shape of this relationship differs from the “hockey-stick” pattern predicted by extrapola-
tive beliefs. Instead, it follows an S-shaped curve. Overpayment increases with origin prices only
for intermediate values, flattening at both extremes where buyers are either always in the loss
domain or always in the gain domain.
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At the lower extreme, consider buyers originating from locations where housing is so inex-
pensive that it is virtually impossible to find a property at the destination that is cheaper than
their reference point. Because the marginal utility of money is high in the loss region, these
buyers are willing to wait longer to secure a favorable price. However, for buyers from suffi-
ciently inexpensive origins—such that the probability of being in the gain domain approaches
zero—the marginal rate of substitution between search time and money remains constant. As a
result, overpayment is negative but flat with respect to origin prices at this lower end.

At the upper extreme, the argument is symmetric. Buyers from very expensive origins are al-
most always in the gain domain, where the marginal utility of money is relatively low. These buy-
ers search less intensively than locals, but once origin prices are sufficiently high, their marginal
rate of substitution also stabilizes, producing another flat (but positive) segment of the overpay-
ment curve at the upper tail.

To summarize, loss aversion shapes behavior most strongly for households originating from
intermediate price levels, while its influence vanishes at the extremes. This generates an S-shaped
relationship between overpayment and origin prices, and a reverse S-shaped relationship between
origin prices and search duration.

Finally, note that enriching the loss-averse model with adaptive reference points in the spirit
of DellaVigna et al. (2017) and Thakral and Tô (2021) could help flatten the overpayment curve
to the left of the origin, much as learning does in the extrapolative-beliefs framework. However,
such modifications would do nothing to eliminate the flattening of overpayment for movers ar-
riving from sufficiently expensive origins and thus the overall shape of the relationship would
remain S-shaped.

4 The Cause of Overpayment: Preferences or Beliefs?

The empirical evidence gathered so far is more consistent with an explanation rooted in beliefs
and learning. First, the effects are, if anything, larger among renters—who are predominantly
first-time homebuyers—than among previous homeowners. This pattern is difficult to reconcile
with explanations based on reference-dependent preferences, as the purchase price of a previous
home should be more salient for homeowners, and instead suggests that experience in the housing
market reduces the likelihood of overpayment. Second, the inheritance design points to a process
of initial mispricing followed by subsequent adjustment, again consistent with agents updating
their beliefs about local market conditions over time. Finally, the overall shape of the relationship
between overpayment and origin prices—characterized by a pronounced hockey-stick pattern
rather than the S-shape predicted by reference dependence—further supports an interpretation
based on extrapolative beliefs rather than stable reference points. In the remainder of this section,
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I return to the movers design to provide additional evidence on the underlying mechanism.

4.1 Movers Design: Additional Empirical Evidence

Panel (a) of Table 5 provides additional support for the hypothesis that the hockey-stick pattern
is attenuated among more experienced buyers. The first two columns split the sample by edu-
cational attainment and show that the effect is weaker for households in which the household
head holds a postgraduate degree. Similarly, comparing columns (3) and (4), the effect is stronger
among younger buyers, who are likely to have less experience in the housing market. Finally, the
last two columns group households into terciles of the national wealth distribution as a proxy
for financial sophistication and show that the hockey-stick pattern is more pronounced among
those in the lower net wealth terciles.32

Panel (b) instead splits the sample by the degree of house price heterogeneity in the origin ZIP
code (Columns 1–3) and in the destination ZIP code (Columns 4–6). To measure heterogeneity
within a ZIP code, I compute the coefficient of variation of house prices and divide ZIP codes into
terciles of this measure. If beliefs drive the results, greater heterogeneity in origin prices should
weaken movers’ priors about destination prices, leading to faster updating upon arrival. Consis-
tent with this prediction, the first three columns show that the hockey-stick pattern is attenuated
as price dispersion at origin increases. A test of the null hypothesis that the three second-row
coefficients in these columns are equal is rejected in the data (p = 0.006).33 Conversely, higher
dispersion in destination prices should be associated with a stronger degree of extrapolation, as
learning the true price distribution becomes more difficult. While the differences across destina-
tion terciles are not statistically significant in this second exercise, the point estimates still move
in the direction predicted by the theory.

5 Conclusion

This paper shows that geographic price extrapolation meaningfully distorts housing search and
bargaining. Using administrative data that link the universe of Danish house transactions to
buyers’ prior addresses, I document a pronounced “hockey-stick” relationship between quality-

32Lusardi and Mitchell (2014) documents how financial sophistication increases with age and education, while
wealthier households generally exhibit higher levels of financial literacy. Moreover, Fagereng et al. (2020) show that
wealthier households also earn higher returns on their financial investments, supporting the use of household net
wealth as a proxy for financial sophistication.

33Formally, using the notation introduced in Equation 3, let βDispersion Tercile
>0 denote the estimated elasticity of over-

payment for movers relocating from more expensive to cheaper markets (i.e., moving down in prices). I test the joint
null hypothesis βBottom

>0 = βMiddle
>0 = β

Top
>0 , corresponding to the null hypothesis that the magnitude of the elasticity

does not change with price dispersion.
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adjusted overpayment and the price gap between a mover’s origin and destination markets.
Movers arriving from more expensive origins systematically overpay relative to comparable lo-
cals for the same houses, whereas movers from cheaper origins relocating to more expensive
destinations do not. These patterns are robust to the inclusion of a rich set of controls, hold un-
der alternative measures of both local prices and overpayment, and apply to renters as well as
homeowners.

To distinguish preferences from beliefs, I combine these reduced-form facts with a search-
and-bargaining framework that allows for learning about local prices. The model rationalizes
the asymmetric overpayment as the consequence of extrapolative beliefs that converge only
gradually with market experience. Consistent with this mechanism, evidence from an inher-
itance setting—where beneficiaries price and sell inherited parental homes outside their own
neighborhoods—shows that inherited properties are listed high, remain longer on the market,
and do not realize sale premia. Together, the movers and inheritance designs point to belief-
driven misperception rather than stable reference-dependent preferences.

The implications of belief extrapolation extend to market equilibrium. When some buyers
overpay, they raise sellers’ outside options, allowing even a small share of transactions to shift
bargaining outcomes. In markets where supply is not perfectly elastic, these stronger outside op-
tions translate into higher equilibrium prices that affect both movers and locals. By contrast, the
arrival of movers whose belief imply underpayment cannot drive prices down, since sellers can
simply ignore low offers until these buyers either learn or exit the market. As a result, extrap-
olation can only push local prices upward, amplifying gentrification dynamics across housing
markets.

Some limitations remain. First, the Danish context may not translate directly to the U.S.,
where institutions, financing, and mobility patterns differ. Second, the distinction between belief-
driven learning and loss aversion becomes less clear once adaptive reference points are intro-
duced. I aim to address these issues with survey evidence on U.S. home buyers, where data
collection is still ongoing.

Finally, I note that future work could deploy randomized information interventions for movers
and non-movers to explore implications for geographic mobility and gentrification dynamics.
Additionally, studying how intermediaries—and especially online listing platforms—shape belief
formation would be of first-order importance.
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Tables and Figures

Table 1: Movers Design, Overpayment and House Prices at Origin

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

1(O≤D) × (Log Price Origin 0.010∗∗∗ 0.004∗ 0.002 0.004 0.000
− Log Price Dest.) (0.002) (0.002) (0.006) (0.005) (0.003)
1(O>D) × (Log Price Origin 0.051∗∗∗ 0.039∗∗∗ 0.037∗∗∗ 0.050∗∗∗ 0.037∗∗∗
− Log Price Dest.) (0.003) (0.003) (0.005) (0.004) (0.004)
ZIP House × Quarter FE Yes Yes Yes Yes Yes
Zip Origin Controls Yes Yes Yes Yes Yes
Household Controls No Yes Yes Yes Yes
Zip Origin FE No No Yes No No
Observations 257,222 257,222 257,222 93,762 154,535
Sample Movers Movers Movers Movers Movers
Reestriction Renters Owners

Notes: This table reports regressions of buyers’ quality-adjusted Overpayment on the difference in house price
indices between the buyers’ origin and destination ZIP codes. The dependent variable Overpayment is the residual
from the hedonic regression in Equation 1 and is measured in log-points. The main regressor, Log Price Origin− Log
Price Destination, captures the level difference in house prices between the buyers’ origin and destination ZIP code
and is interacted with indicators for the sign of the origin–destination price gap to allow for asymmetric effects. The
first row reports estimates for moves from cheaper to more expensive markets (O ≤ D); the second row reports
estimates for moves from more expensive to cheaper markets (O > D). Figure 1 provides a graphical illustration of
the result.
All specifications include destination ZIP code–by–calendar quarter fixed effects. ZIP Origin Controls denotes a vec-
tor of characteristics of the origin ZIP code at the time of the move. Household Controls denotes demographic and
financial characteristics of the buyer. ZIP Origin FE denotes fixed effects for the origin ZIP code. The regression spec-
ifications is given in Equations 3; a complete list of all control variables and their definitions appear in Appendix B.1.
The Movers sample comprises all housing transactions from 1996–2017 in which the buyer moved across ZIP codes
prior to the transaction. Columns (4) and (5) restrict the sample to buyers who were renters and homeowners,
respectively, before the move.
Standard errors are two-way clustered by destination ZIP code and calendar quarter.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 2: Repeated Sales, Overpayment and House Prices at Origin

Log Sale Price
(1) (2) (3)

1(O ≤ D) × -0.001 -0.002 0.003
Log Price Origin - Log Price Dest (0.003) (0.003) (0.005)
1(O> D) × 0.052∗∗∗ 0.048∗∗∗ 0.050∗∗∗
Log Price Origin - Log Price Dest (0.004) (0.004) (0.005)
Property FE Yes Yes Yes
ZIP House × Quarter FE Yes Yes Yes
Origin and Household Controls Yes Yes Yes
Time Varying Hedonics No Yes Yes
Zip Origin FE No No Yes
R-sq. 0.953 0.956 0.956
Within R-sq. 0.064 0.116 -
Observations 190,264 190,264 190,264
Sample Repeated Sales Repeated Sales Repeated Sales

Notes: This table reports the main result for the Repeated Sales design introduced in Section 2.2. The table reports
regressions of total Log Sale Price paid by a buyer on the difference in house price indices between the buyers’
origin and destination ZIP codes. The dependent variable, Log Sale Price, is the logarithm of the final sale price paid
by the buyer. The main regressor, Log Price Origin − Log Price Destination, captures the level difference in house
prices between buyer origin and destination ZIP codes and is interacted with indicators for the direction of the price
difference to allow for asymmetric effects (Equation 3). The first row reports estimates for moves from cheaper to
more expensive markets (O ≤ D), and the second row reports estimates for moves from more expensive to cheaper
markets (O > D).
All specifications include Property FE, ensuring within-property comparisons the main feature of the repeated sales
design. I also always include destination ZIP code–by–calendar quarter fixed effects. The same control vectors as in
the Movers specification are included in all columns. ZIP Origin Controls denotes a vector of characteristics of the
origin ZIP code at the time of the move. Household Controls denotes demographic and financial characteristics of the
buyer. Variable definitions are provided in Appendix B.1. Time-Varying Property Controls denotes the inclusion of
time-varying property characteristics measured at the time of the move. I include fixed effects for the building age,
the property’s occupancy status, and the most recent tax-assessed market value interacted with the assessment year.
The Repeated-Sale sample comprises all housing transactions from 1996–2017 for which at least two transactions are
observed for the same housing unit. Standard errors are two-way clustered by destination ZIP code and calendar
quarter.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 3: Home Equity Instrument, Overpayment and House Prices at Origin

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

1(O ≤ D) × (Log Price Origin -0.005 0.020 -0.047
- Log Price Dest) (0.012) (0.022) (0.053)
1(O > D) × (Log Price Origin 0.039∗∗∗ 0.052∗∗∗ 0.055∗∗
- Log Price Dest) (0.007) (0.010) (0.023)
ZIP House × Quarter FE Yes Yes Yes Yes Yes Yes
Origin and Household Controls Yes Yes Yes Yes Yes Yes
Municipality of Origin FE No No No No Yes Yes
Observations 100,933 156,333 27,670 71,550 100,933 156,333
Sample Movers Movers Renters Movers Movers Movers
Restriction Renters Renters

Notes: This table presents results two-stage least squares regressions of overpayment on the difference in house price
indexes between a buyer’s origin and destination ZIP codes. The dependent variable, Overpayment, is measured as
the residual from the hedonic regression in Equation 1 and is measured in log-points. In odd numbered columns I
report estimates for the subsample of households moving from cheaper to more expensive housing markets (O ≤ D),
while in even numbered columns I report estimates for households moving from more expensive to cheaper housing
markets (O > D).
Log Price Origin − Log Price Destination is instrumented with a fifth order polynomial in the median home equity
among sellers in the origin location at the time of the sale. Details on the construction of the instrument and the
first stage specification in Section 2.3. Figure 3 provides a graphical illustration of the first stage relationship.
All specifications include destination ZIP code of destination–by–calendar quarter fixed effects. ZIP Origin Controls
denotes a vector of time-varying characteristics of the origin ZIP code. Household Controls denote demographic and
financial characteristics of the buyer. Municipality Origin FE denotes fixed effect for the municipality of origin. All
detailed variable definitions are provided in Appendix B.1. In parentheses, I report standard errors clustered two
way by ZIP code of destination and quarter of move.
The Movers sample which consists of all house transactions between 1996 and 2017 where the buyer moved across
ZIP codes before the transaction.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 4: Inheritance Design, Main Results

Log
Listing

Premium

Revise
Listing
Down

Log
Time on
Market

Log
Realized Sale

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

Log Price Child - 0.026∗∗∗ 0.032∗ 0.037∗ -0.003
Log Price Home (0.008) (0.018) (0.021) (0.005)

ZIP House × Quarter FE Yes Yes Yes Yes
Household Controls Yes Yes Yes Yes

Observations 10231 10231 8656 8656
Sample Inheritance Inheritance Inheritance Inheritance
Restriction Listed Listed Sold Sold

Notes: This table presents main results for the inheritance design presented in Section 2.4. The dependent variables are defined as follows. Log Listing Premium
is the log difference between the property’s initial list price and its predicted hedonic quality as resulting from the hedonic specification in Equation 1. Revise
Listing Down is an indicator equal to one if the list price was revised downward during the listing period. Log Time on Market is the log of the number of days
between the initial listing and the sale. Log Realized Sale Premium is the log difference between the final sale price and the predicted hedonic quality. The main
regressor, Log Price Child − Log Price Home, denotes the current difference in house price indexes between the current ZIP code of residence of the child and the
house price index.
All specifications include house ZIP code–by–calendar quarter fixed effects. Household Controls denote demographic and financial characteristics of the seller
(i.e. the child inheriting the property). Variable definitions are provided in Appendix B.1.
The Inheritance sample consists of all house transactions between 2008 and 2017 where the seller is a single child who inherited the parental property. The Listed
subsamples denotes all cases where we see the house appear for listing. The Sold subsample denotes transactions where we observe a subsequent sale. Robust
standard errors are clustered by destination ZIP code and by calendar quarter.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 5: Mechanisms: Heterogeneity of Overpayment Elasticity

(a) Heterogeneity by Buyer Sophistication

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

1(O≤D) × (Log Price Origin 0.004 -0.001 0.008∗ 0.001 0.009∗ -0.001
− Log Price Dest.) (0.005) (0.003) (0.004) (0.003) (0.005) (0.003)
1(O>D) × (Log Price Origin 0.036∗∗∗ 0.022∗∗∗ 0.049∗∗∗ 0.028∗∗∗ 0.042∗∗∗ 0.032∗∗∗
− Log Price Dest.) (0.004) (0.004) (0.003) (0.005) (0.004) (0.006)
Observations 198,797 51,657 131,359 111,672 79,004 79,205
Heterogeneity Master’s Degree Age of HH Head Wealth Tercile

No Yes Age ≤ 40 Age > 40 Bottom Top

(b) House Price Dispersion and Overpayment

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

1(O≤D) × (Log Price Origin -0.001 -0.000 -0.001 0.004 -0.009∗ 0.008∗∗
- Log Price Dest) (0.006) (0.005) (0.006) (0.006) (0.005) (0.003)
1(O>D) × (Log Price Origin 0.039∗∗∗ 0.035∗∗∗ 0.030∗∗∗ 0.039∗∗∗ 0.040∗∗∗ 0.043∗∗∗
- Log Price Dest) (0.007) (0.006) (0.006) (0.005) (0.004) (0.006)
Observations 80,063 85,342 74,225 86,201 85,317 85,748

Heterogeneity
House Price Dispersion

at Origin
House Price Dispersion

at Destination
Tercile Bottom Middle Top Bottom Middle Top

Notes: This table examines heterogeneity in buyers’ quality-adjusted Overpayment responses to the house price gap
between origin and destination ZIP codes. Panel (a) explores heterogeneity by buyer sophistication, while Panel (b)
investigates heterogeneity by local house price dispersion in the buyers’ origin and destination ZIP codes.
In Panel (a), the sample is split by three proxies for buyer financial sophistication at the time of purchase: education
(Master’s degree), age of the household head (age ≤ 40 vs. age > 40), and net-wealth terciles (bottom vs. top). In
Panel (b), Columns (1)–(3) report separate estimates by terciles of house price dispersion at the origin ZIP code, while
Columns (4)–(6) re-estimate the specification by dispersion at the destination ZIP code. Price dispersion is measured
as the coefficient of variation of log sale prices within a ZIP code.
All estimates correspond to the preferred specification from the baseline Movers Design (Equation 3; Column (2) of
Table 1). The analysis sample is the baseline Movers sample covering years 1996–2017. Standard errors, reported in
parentheses, are two-way clustered by destination ZIP code and calendar quarter.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Figure 1: Movers Design, Overpayment and House Prices at Origin
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Notes: This figure presents a binned scatterplot of of buyers’ quality-adjusted Overpayment on the difference in
house price indices between the buyers’ origin and destination ZIP codes. The dependent variable Overpayment
is the residual from the hedonic regression in Equation 1 and is measured in log-points. The main regressor, Log
Price Origin − Log Price Destination, captures the level difference in house prices between the buyers’ origin and
destination ZIP codes.
All specifications partial out destination ZIP code by calendar quarter fixed effects. The ZIP Origin Controls speci-
fication (in blue) also partials out a vector of characteristics of the origin ZIP code, corresponding to Column (1) of
Table 1. The Household Controls specification (in green) further partials out demographic and financial characteris-
tics of the buyer, corresponding to Column (2) of Table 1. The All Controls specification (in yellow) also partials out
ZIP code of origin fixed effects and thus corresponds to Column (3) of Table 1. Variable definitions are provided in
Appendix B.1.
The figure is constructed using the Movers sample which consists of all house transactions between 1996 and 2017
where the buyer moved across ZIP codes before the transaction.
To partial out controls I use command and procedures as described in Cattaneo et al. (2024).
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Figure 2: Elasticity of Overpayment: Comparison of Designs
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Notes: This Figure reports estimates of the elasticity of quality-adjusted overpayment with respect to the ori-
gin–destination house price discrepancy from the preferred specification of each design.
Blue bars correspond to moves up the house price distribution (origin ZIP cheaper than destination ZIP); orange
bars correspond to moves down (origin ZIP more expensive than destination ZIP). Baseline estimates correspond
to the Movers Design discussed in Section 2.1. Repeated Sales estimates refer to the design discussed in section 2.2.
Instrument reports estimates from the design outlined in section 2.3.
Dots denote point estimates while the bars denote 95 percent confidence intervals constructed with standard errors
two-way clustered by destination ZIP and calendar quarter.
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Figure 3: First Stage, House Prices and Sellers’ Home Equity
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Notes: This figure presents the graphical relationship behind the first stage for the results presented in Table 3.
I show a binned scatterplot of the instrumented variable, the difference in house price indexes between a buyer’s
origin and destination ZIP codes, against the instrument.
The dependent variable, Log Price Origin − Log Price Destination, is defined as the change in house price indexes
between origin and destination for a mover. The instrument, on the x-axis, is a measure of home equity among
sellers in the movers’ origin ZIP code. The instrument is constructed as described in Section 2.3.
The figure partials out destination ZIP code by calendar quarter fixed effects, effectively plotting the relationship
between house price at origin and the instrument.
I construct the figure using the Movers sample which consists of all house transactions between 1996 and 2017 where
the buyer moved across ZIP codes before the transaction.
To partial out controls I use command and procedures as described in Cattaneo et al. (2024).
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Figure 4: Model Predictions, Extrapolative Beliefs and Learning
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Notes: Predictions from the buyer housing search model with extrapolation and learning (Section 3).
Panel (a) plots expected overpayment for movers arriving in market d against the origin-destination house price difference, for comparison with the empirical
counterpart in Figure 1. Panel (b) plots search duration against the same variable, unobserved in the empirical data.
The blue line shows the full-information rational benchmark (θ = 0). The green line allows for geographic extrapolation without learning (θ > 0, α = 0). The
yellow line introduces both extrapolation and learning (θ > 0, α > 0).
Details on parameters and procedures used to produce the figure are discussed in Appendix D.3
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Figure 5: Model Predictions, Loss Aversion
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Notes: Predictions from the buyer housing search model with Loss Aversion (Section 3).
Panel (a) plots expected overpayment for movers arriving in market d against the origin-destination house price difference, for comparison with the empirical
counterpart in Figure 1. Panel (b) plots search duration against the same variable, unobserved in the empirical data.
The blue line shows the model prediction for a loss averse buyer.
Details on parameters and procedures used to produce the figure are discussed in Appendix D.3
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A Summary Statistics

Table A.1: Summary Statistics, Movers Sample and Repeated Sales Sample

Movers Sample Repeated Sales Sample
Mean Std. Dev. Mean Std. Dev.

Buyer Demographics
Age of Household Head 41.1 12.7 41.4 12.8
Female Household Head (%) 45.0 49.7 45.5 49.8
Has Partner (%) 77.3 41.9 74.5 43.6
Bachelor Degree (%) 43.6 49.6 38.4 48.6
Number of Children 0.8 0.9 0.8 1.0
Home Ownership (%) 61.8 48.6 65.1 47.6
Movers Zip (%) 52.6 50.0

Buyer Financial Situation
Household Income (2015-USD) 105,122 59,470 102,261 58,959
Household Financial Assets (2015-USD) 55,789 111,416 51,581 100,956
Household Liabilities (2015-USD) 274,724 376,412 287,912 375,577
Tax Assessed House Value (2015-USD) 191,432 258,224 195,360 251,103

Property Characteristics
Living Area (Sq. feet) 1,227 476 1,144 447
Real Sale Price (2015-USD) 258,917 147,300 232,652 131,327
Number of Rooms 4.0 1.5 3.7 1.4

Observations 257,222 190,123

Notes: This table presents summary statistics for the main analysis samples. An observation is a house purchase
matched with the household characteristics of the buyer. The Movers Sample refers to housing transactions where
the buyer moved across zipcode before purchasing the house. The Repeated Sales sample refers to all transactions
where we observe at least two different transactions for the same house, irrespective of the buyer type. For details
on the definition of household and the construction of each variable refer to Appendix B.1. All nominal quantities
in local currency (Danish Kroner) are deflated using the Consumer Price Index (base year 2015) reported by
Statistics Denmark and converted to US dollars using the average exchange rate in 2015. The data covers the years
1996 to 2017.
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Table A.2: Summary Statistics, Inheritance Design Sample

Inheritance Sample
Mean Std. Dev.

Seller Demographics
Age of Household Head 51.3 9.5
Female Household Head (%) 46.8 49.9
Bachelor Degree (%) 43.5 49.6
Has Partner (%) 66.1 47.3
Nr. Children 0.7 1.2

Seller Financial Situation
Household Income (2015-USD) 102,993 62,854
Household Liquid Assets (2015-USD) 92,394 140,891
Homeowner (%) 75.1 43.3
Tax Assessed House Value (2015-USD) 360,032 302,261

Property Characteristics
Sale Price (2015-USD) 242,785 191,558
Nr. Rooms 4.0 1.3
Living Area (Sq. Ft) 1,223 398

Observations 10,231

Notes: This table presents summary statistics for the Inheritance Design sample. An observation is a house
purchase matched with the household characteristics of the seller. The Inheritance Design refers to the analysis
where I study house sales by single children who inherit parental properties and subsequently list them for sale.
For details on the definition of household and the construction of each variable refer to Appendix B.1. All nominal
quantities in local currency (Danish Kroner) are deflated using the Consumer Price Index (base year 2015) reported
by Statistics Denmark and converted to US dollars using the average exchange rate in 2015. The inheritance design
data covers the years 2008 to 2017.
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B Data Appendix

B.1 Household Data Details

Definition of Household I follow Statistics Denmark and define a household as either a single
person or a couple (married, in a registered partnership, or cohabiting under CPR-based criteria)
together with their cohabiting children. Children are included in the parental family if they live at
the same address, are under 25, unmarried, without children, and not part of a cohabiting couple.
Cohabiting couples are identified either (i) if they have a child together registered in the CPR, or
(ii) if they do not have children together, they are of opposite sex, not closely related, have an age
difference of less than 15 years, and constitute the only two adults in the household.

Aggregation of Individual Administrative Records at the Household Level Financial and
income data are reported at the individual level in personal tax records and must therefore be
aggregated to the household level for analysis. When aggregating financial data, I simply sum
each source of income and each financial account balance across all household members.

Consistent with previous studies, I define the household head as the oldest member of the
household (Andersen and Nielsen, 2017; Andersen et al., 2020a).

Household Characteristics I measure all household characteristics of buyers at the end of
the calendar year preceding the housing transaction. Below I describe each variable and its con-
struction:

• Age of household head: age of the oldest member of the household.

• Marital status: indicator equal to one if the household head lives with a partner. This
includes all partnerships recognized by Statistics Denmark: cohabiting couples, registered
partnerships, and formal marriages.

• Female household head: indicator equal to one if the household head is female.

• Educational attainment: highest educational attainment among all household members,
measured using single-digit ISCED codes (2011 revision).

• Number of children: number of children below age 25 living in the same housing unit as
the household head.

• Average past household income: total household income is measured before taxes and
labor market contributions, and includes labor income, public transfers, property income,
and other taxable income attributable to household members. Labor income encompasses
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taxable wage income, benefits, bonuses, severance pay, and stock option values. I compute
average household income as the mean of total household income over the three calendar
years preceding the housing transaction.

• Homeownership status: indicator equal to one if any household member is flagged as a
homeowner by tax authorities.

• Liquid financial assets: constructed following Andersen et al. (2022). I include the total
value of bank deposits, stocks, and bonds as reported by Danish financial institutions to
SKAT. Physical cash and foreign assets are not included, as they are unobserved by Danish
tax authorities.

• Value of household real estate: market value as assessed every other year by tax author-
ities of all Danish properties owned by household members, including houses, commercial
real estate, farmland, and undeveloped land.

• Outstanding mortgage balances: obtained from Danmarks Nationalbank, which collects
information from mortgage banks via Finance Denmark. For households with multiple
mortgaged properties or properties with multiple mortgages, I sum all mortgage balances.

• Outstanding non-mortgage household debts: following Andersen et al. (2022), I include
all non-mortgage liabilities such as student loans, unsecured consumer credit, tax arrears,
and other debts.

• Concurrent real estate transactions: For households identified as homeowners, I record
whether the household sells any real estate property within a one-year window around the
move. I include an indicator equal to one if such a sale is observed, as well as the logarithm
of the proceeds from the transaction interacted with this indicator.

Zipcode Characteristics In some analyses I also control for a vector of demographic, financial
characteristics of the household’s origin zipcode. I also add controls for the characteristics of the
housing stock at origin. All variables measured with yearly frequency. I describe each variable
below:

• Median number of children per household: median across households in the zipcode
of the number of children below age 25 living with their parents.

• Median age of residents: median age of all residents in the zipcode.

• Fraction married: share of residents in the zipcode who are married.
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• Log of median household income: log of the median household income among residents,
measured consistently with the household-level definition.

• Asinh of median household net wealth: median of the inverse hyperbolic sine trans-
formation of household net wealth, where net wealth is defined as assets minus liabilities,
as defined in the household level definitions.

• Homeownership rate: share of households in the zipcode that own their residence.

• Fraction apartments: share of dwellings in the zipcode that are apartments.

• Fraction unoccupied dwellings: share of dwellings in the zipcode that are unoccupied
at the end of the calendar year.

• Log of median living area size: log of the median dwelling size in square meters.

• Urban/rural indicator: indicator equal to one if the zipcode is classified as rural by Statis-
tics Denmark.

B.2 Hedonic Specification and Property Characteristics

In the hedonic specification, I estimate unit quality by fitting

f(Hh,t) =
∑

Type∈{House,Apt}

[
Ψ

Type
tax (τh,t) + Ψ

Type
Living area(ah) + Ψ

Type
Lot size(lh) + βTypeH̃h,t

]
,

where:

• All variables are interacted with the unit type (apartment or detached house).

• Ψ
Type
tax (τh,t) is a third-order polynomial in the log of the most recent tax-assessed value,

interacted with the calendar year of assessment.

• Ψ
Type
Living area(ah) is a third-order polynomial in the log of the unit’s living area.

• Ψ
Type
Lot size(lh) is a third-order polynomial in the log of the lot size.

• H̃h,t is a vector of additional unit characteristics, including:

1. fixed effects for building age in five-year bins,

2. indicators for whether the unit is unoccupied at the time of sale, designated as historic,
or located in a rural area,
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3. fixed effects for number of rooms and number of bathrooms,

4. fixed effects for the floor of the unit (if apartment) and number of floors in the building
(if detached house)

B.3 Inheritance Design: Sample Construction

To identify decedents and their beneficiaries I largely follow the procedures outlined in Andersen
et al. (2021). I begin by identifying recently deceased individuals using administrative data from
the Danish cause-of-death registry (Dodsaag). These data are collected by the National Board of
Health from death certificates that record the time, place, and cause of death. From detailed tax
records, I then identify decedents who owned a house at the time of passing. I restrict the sample
to decedents who are either widowed or single and have one living single child.

Through a data agreement with RealView Denmark, I have access to the universe of housing
listings from 2007 through 2020. Statistics Denmark anonymized the identifiers in these data,
which makes it possible to merge them with the registry data.

For beneficiaries, I impose the following restrictions: they must be above 25 years of age,
own fewer than three properties (excluding the inherited one), have complete demographic and
financial information, and sell the inherited house within two calendar years of the decedent’s
death.

B.4 A Note on Empirical Cumulative Distribution of Continuous Vari-
ables

Our data agreement with Statistics Denmark allows us to only export statistics computed in sam-
ples of at least five individuals. This restriction is only binding when we plot empirical cumulative
distribution functions (CDF) of continuous functions where each pixel represents information of
a single individual. To comply with the data provider, we adopt the following procedure when-
ever we plot a CDF. First we order the data in increasing order with respect to the variable we are
studying. Then, we collapse the data in ordered bins of ten observations and substitute individual
values with bin averages. We then plot the empirical CDF of this collapsed data.

B.5 Data Citations

• Statistics Denmark, Befolkningen (BEF; Population Register)

• Statistics Denmark, Indkomst (IND; Income from tax returns)

• Statistics Denmark, Uddannelser (UDDA; Education)
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• Statistics Denmark, Boligtællingen (BOL; Housing census)

• Statistics Denmark, Ejendomme salgsoplysninger (EJSA; Property sales information)

• Statistics Denmark, Ejendomsskatter (EJSK; Property taxes)

• Statistics Denmark, Ejere af ejendomme (EJER; Property owners)

• Statistics Denmark, Detaljeret lønmodtagerdata fra e-Indkomst (BFL; Detailed employee
data from e-Income)

• Statistics Denmark, Landspatientregistret (LPR; National Patient Register)

• Statistics Denmark, Døde i Danmark (DOD; Deaths in Denmark)

• Statistics Denmark, Boligfinansiering (REAL; Housing finance)
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C Robustness and Additional Empirical Results

C.1 Are Movers Comparable?

In this section, I assess whether movers from different who experience different house prices
differences follow comparable income trajectories. Leveraging a staggered event-study design
around the time of the move, I show that, once my preferred set of controls is included, income
evolves similarly across movers, regardless of the house price discrepancy they experienced be-
tween origin and destination.

Income Trajectory Around the Move: Estimation Let t denote calendar time measured in
years and τi indicate the move year for household i. Further define ri,t := t − τi as the relative
event time. Our main outcome of interested is the evolution of total log household income yi,t
around the move.

To assess whether movers are comparable, I estimate the event study separately for each quin-
tile q ∈ {1, 2, 3, 4, 5} of the origin-destination price discrepancy, p̄o(i),t − p̄d(i),t and compare the
resulting estimates of dynamic effects at each relative time across the five quintiles. If the movers
are on similar income trajectories we should observe that at any relative time r the estimate of
the dynamic effect is similar for all quintiles q.

I note that estimating the true causal effect of moving on income is not necessary for the
validity of this exercise, as the objective is simply to assess heterogeneity in income dynamics
across movers. For a more thorough discussion of the identification of the treatment effect het-
erogeneity using a staggered event study, I refer to (Jayachandran et al., 2024), who employ a
similar specification to study heterogeneity in the effects of moving on income by gender.

To estimate dynamic effects I estimate the following regression specification:

yqit =
∑

r∈R, r ̸=−1

αq
r 1{rit = r} + δqt + γqg(i) + γqage(i,t) + X ′

i,r−1β
q + εqit, (A.1)

where the coefficients {αq
r}r∈R trace the dynamic path of household income around the move.

Showing comparability amounts to showing that for a given r the estimate does not vary with
q; δqt are calendar-year fixed effects; and γqg(i) are cohort of treatment fixed effects defined as
destination ZIP code interacted with the calendar quarter of the move for comparability with
the main specification. γqage(i,t) are calendar age fixed effects to absorb life-cycle income changes.
Finally, the vector Xi,r−1 contains the same pre-move controls as in the cross-sectional specifica-
tion, measured at the end of year r−1 for comparability with Section 2. Event-time dummies are
binned for leads preceding r = −3 and I omit r = −1 as the reference period. Standard errors
are clustered at the household level.
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Income Trajectory Around the Move: Results Figure A.1 presents the estimated income
trajectories from the staggered event-study design. Panel (a) reports estimates from a specifica-
tion of Equation A.1 that excludes the main controls introduced in the movers design. In this
specification, income trajectories differ systematically across movers who experienced different
discrepancies in origin-destination house price levels. Consistent with prior findings in the la-
bor literature, movers relocating to more expensive destinations (the first and second quintiles)
tend to experience increases in income around the move, reflecting migration toward areas with
greater economic opportunity. By contrast, households moving to cheaper destinations exhibit
modest declines in income. When the full set of controls is introduced in Panel (b), however, the
estimated trajectories align closely across all quintiles, indicating that these controls effectively
capture compositional differences in movers’ characteristics.
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Figure A.1: Movers Income Trajectories by Quintile of Price Origin - Price Destination: Event Study
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Notes: This figure plots dynamic effects estimates of household income around the time of the move, separately by quintile of the origin-destination house price
discrepancy. The event study specification is introduced in EquationA.1. Panel (a) reports estimates from a specification excluding additional household level
control variables, while Panel (b) includes the preferred vector of household and origin ZIP code characteristics corresponding to Column (2) of Table 1, measured
at the end of the year prior to the move.
The outcome variable is total log household income, as reported in annual tax filings. Relative event time equal to minus one is omitted as the reference period.
Dots denote point estimates, and vertical bars indicate 95 percent confidence intervals with standard errors clustered at the household level.
The sample is a panel extension of the Movers Sample described in Section 1.

52



C.2 Renovations around Transaction

Home Renovations Reform The Danish Boligjobordningen (“Home Job Scheme”) was intro-
duced in 2011 as a temporary stimulus measure to boost consumption following the 2008–2009
recession. The reform allowed households to deduct labour expenses for approved home ser-
vices—such as maintenance, renovations, and cleaning—performed by external service providers
on primary residences or summer houses, excluding material costs. Between 2011 and 2015, the
maximum deductible amount was DKK 15,000 per adult household member. From 2016 to 2018,
the deduction was divided into two categories: up to DKK 12,000 for maintenance and renova-
tion work, and up to DKK 6,000 for other household services. Administrative tax data record
all claims under this scheme, providing a high-quality proxy for household-level renovation and
maintenance spending. 34

Construction of Renovation Data To construct a consistent measure of household renova-
tion activity, I use individual-level tax records capturing annual claims under the Boligjobordnin-
gen scheme. For each household, I aggregate the claimed deductions across all adult members
within a calendar year to obtain a household-level measure of renovation expenditure. Using
these data, I define two groups of variables. For sellers, I measure renovation activity in the
year preceding the property transaction and two years before the sale. For buyers, I analogously
compute indicators for whether the household undertook renovations in the year following the
purchase and in the subsequent year. Each variable is constructed in two versions: (i) an indica-
tor variable equal to one if total deductions exceed USD 1,000 in the relevant year(s), and (ii) a
continuous variable reflecting the total nominal value of the claimed household renovations.35

Analysis and Results To examine whether households from different origins are more likely
to purchase recently renovated properties—or, conversely, whether they are more likely to un-
dertake renovations after moving—I regress the renovation variables on a specification analogous
to my preferred model (see Equation 3 and Column (2) of Table 1).

Table A.3 reports the results of this analysis, with Panel (a) referring to sellers’ renovations
and Panel (b) to buyers’ renovations. Because the analysis covers a different set of years than
the baseline sample, Column (1) in each panel replicates the main result to ensure comparability.
Columns (2) and (3) show that there is no evidence that sellers are more likely to renovate im-
mediately before the sale when the buyer originates from a more expensive area. These columns
use the indicator variables for renovation activity in t−1 only and in t−1 and t−2, respectively.

34For further official detail, see the Danish Tax Agency guidance. Danish Tax Agency – Home Improvements
Deduction.

35All nominal amounts are converted into U.S. dollars using the prevailing average exchange rate for the corre-
sponding calendar year.

53

https://skat.dk/en-us/individuals/deductions-and-allowances/home-improvement-and-household-services/home-improvement-services
https://skat.dk/en-us/individuals/deductions-and-allowances/home-improvement-and-household-services/home-improvement-services


Columns (4) and (5) present analogous results using the total dollar amount of seller renovations
in years t−1 and t−2. The estimated coefficients are not only statistically insignificant but also
economically small: the upper bounds of their confidence intervals are on the order of a few hun-
dred U.S. dollars. Similar patterns are observed in Panel (b) for buyers, indicating no systematic
relationship between origin prices and post-purchase renovation behavior.
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Table A.3: Renovations Around Purchase Date

(a) Seller’s Renovations Before Purchase

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

Overpayment
1(Seller renovations)

in t− 1
1(Seller renovations)

in t− 1 and t− 2

Seller renovations
USD value

in t− 1

Seller renovations
USD value

in t− 1 and t− 2

1(O≤D) × 0.002 -0.000 -0.003 -22.815 -26.951
Log Price Origin - Log Price Dest (0.004) (0.010) (0.012) (32.693) (46.373)
1(O>D) × 0.041∗∗∗ 0.010 0.009 38.548 76.482
Log Price Origin - Log Price Dest (0.005) (0.012) (0.013) (40.232) (50.546)
ZIP House × Quarter FE Yes Yes Yes Yes Yes
Origin Controls Yes Yes Yes Yes Yes
Household Controls Yes Yes Yes Yes Yes
Observations 56,601 53,921 45,858 53,921 45,858
Sample Movers Movers Movers Movers Movers
Years 2013-2017 2013-2017 2014-2017 2013-2017 2014-2017

(b) Buyer’s Renovations After Purchase

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

Overpayment
1(Buyer renovations)

in t+ 1
1(Buyer renovations)

in t+ 1 and t+ 2
Buyer renovations
USD value in t+ 1

Buyer renovations
USD value in t+ 1 and t+ 2

1(O≤D) × 0.000 0.013 0.009 22.386 -24.822
Log Price Origin - Log Price Dest (0.004) (0.009) (0.010) (34.431) (50.824)
1(O>D) × 0.039∗∗∗ 0.004 0.015 -8.260 -16.599
Log Price Origin - Log Price Dest (0.005) (0.009) (0.010) (31.510) (46.750)
ZIP House × Quarter FE Yes Yes Yes Yes Yes
Origin Controls Yes Yes Yes Yes Yes
Household Controls Yes Yes Yes Yes Yes
Observations 73,292 73,257 73,128 73,257 73,128
Sample Movers Movers Movers Movers Movers
Years 2011-2017 2011-2017 2011-2017 2011-2017 2011-2017

Notes: This table reports regressions of renovation activity around the property transactions on the difference in
house price indices between the buyers’ origin and destination ZIP codes. The analysis follows the specification in
Equation 3, using the same control vectors as in the movers regressions (Table 1).
Panel (a) reports results for sellers’ renovations prior to the transaction, while Panel (b) reports results for buyers’
renovations following the purchase. Variables are defined both as (i) an indicator equal to one if total deductions
exceed USD 1,000 in the relevant year(s), and (ii) the total nominal value of claimed renovations. Column (1) in each
panel re-estimates the main specification within the relevant subsample to verify that subsequent null results are not
driven by changes in sample composition. Columns (2) and (3) in Panel (a) use the indicator version of the renovation
variable, equal to one if the selling household’s renovation activity exceeds USD 1,000 in the year before the sale or
in the two years before the sale, respectively. Columns (4) and (5) report corresponding regressions using the total
nominal value of renovations over the same periods. Results for buyers in Panel (b) are constructed analogously for
renovations undertaken in the year and two years after purchase.
Each specification includes destination ZIP code–by–calendar quarter fixed effects and controls for origin ZIP code
characteristics (ZIP Origin Controls) and buyer demographics and finances (Household Controls). The estimation
sample covers 2011–2018, corresponding to the years when the home renovation deduction scheme was in place.
Standard errors are two-way clustered by destination ZIP code and calendar quarter.
∗p < 0.10, ∗∗p < 0.05, ∗∗∗p < 0.01.
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D Model Derivations

D.1 Regularity Conditions, Existence and Uniqueness of Solutions

We impose the following regularity conditions throughout:

R1 The distribution of seller’s waiting costs F has a non-decreasing hazard rate.

R2 Time discounting satisfies β < 1.

R3 F is continuously differentiable.

R4 G satisfies the conditions of Fubini–Tonelli. That is, when differentiating E[V m
b (ε)] with

respect to the model parameters, expectations and differentiation can be interchanged.

While assumptions R2–R3 are relatively straightforward, R1 merits further discussion. The
requirement that the seller’s cost distribution has a non-decreasing hazard rate guarantees that
the distribution is thin-tailed enough to behave well at the extremes. In particular, it ensures
that the probability of acceptance converges to 1 as the buyer’s offer price diverges to +∞, and
conversely converges to 0 as the offer price tends to −∞. Intuitively, this rules out situations
where the buyer might find it optimal to make extreme offers—either arbitrarily high or arbi-
trarily low—in the hope of matching with a seller of some “extreme” type. In other words, this
assumption guarantees that the buyer’s value is single peaked in the current offer. In practice,
this assumption is mild: most standard continuous distributions employed in economics satisfy
it.36

If the distribution of seller waiting costs exhibits a non-decreasing hazard rate, then the
buyer’s search problem is log-concave. Consequently, the Bellman operator implied by equation
6 is a contraction, and by Banach’s Contraction Theorem we obtain existence and uniqueness of
the buyer’s value function.

Moreover, under assumptions R1–R4, we can apply the results of Benveniste and Scheinkman
(1979) to the seller’s search problem. This ensures that the seller’s value function is at least
once differentiable in all parameters at interior solutions, and that the dynamic analogue of the
Envelope Theorem holds. In particular, when differentiating the value function with respect to
the parameter vector, one may ignore indirect effects through the optimal policy function and
simply take the partial derivative with respect to the parameters.

36Specifically, the Uniform (and more generally the Beta distribution family for appropriate scale parameters),
Normal, Logistic and Gumbel distribution satisfy this property.
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D.2 Comparative Statics in the Rational Problem

Proposition 1. The policy function p∗ for the rational search problem is increasing in ε and the
derivative is bounded from above by one.

Proof. Recall that the optimal price p∗(ε) satisfies the f.o.c. in Equation 7.
Rearrange and define

G(p, ε) := p− v − ε+ βEV ∗ +
ψ(p)

ψ′(p)
,

so that p∗(ε) solves G(p∗(ε), ε) = 0.
Compute the partial derivatives to apply the implicit function theorem:

Gε(p, ε) = −1, Gp(p, ε) = 1 +
(ψ′(p))2 − ψ(p)ψ′′(p)

(ψ′(p))2
.

where it should be noted that continuation value EV ∗ is invariant of current ε since the draws
are iid over the search periods. Further, by the implicit function theorem,

dp∗(ε)

dε
= −Gε

Gp

=
1

Gp(p∗(ε), ε)
.

Finally, by log concavity of ψ, Gp(p, ε) ≥ 1 > 0 so that

0 <
dp∗(ε)

dε
≤ 1.

Proposition 2. The policy function p∗ is increasing in the local price level p̄d.

Proof. Recall that by definition ψ(p) = 1− F (pd − p).
Applying Benveniste and Scheinkman (1979), Since ∂ψ/∂pd = −f(pd−p), the envelope gives

dVm(ε)

dpd
= −ψ

(
p∗(ε)

)
+ β (1− ψ

(
p∗(ε)

)
)Hd, Hd ≡

∂EV

∂pd
.

Differentiating EV and noting ∂Vn/∂pd = βHd,

Hd = α
(
− ψ̄ + β(1− ψ̄)Hd

)
+ (1− α)βHd = −αψ̄ + β(1− αψ̄)Hd,

whence
Hd =

−α ψ̄
D

.
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Thus the pointwise derivative is

dVm(ε)

dpd
= −ψ

(
p∗(ε)

)
− β (1− ψ

(
p∗(ε)

)
)
α ψ̄

D
.

Rearrange the FOC to make dependence on pd explicit

G(p, pd) := p− v − ε+ βEV ∗ +
ψ(p|pd)
ψ′(p|pd)

,

D.3 Figure details

D.3.1 Solving for the Value Function

Throughout, I solve for the value function numerically with a value function iteration algorithm.

Step 0 Set the initial conditions as follows:

• Assume F and G are logistic with mean zero and scale parameters sF and sG respectively.

• Set initial guess V F0 as the solution to the rational search problem with F as defined above,
β = 1 and no iid match specific shocks.

• Set vector of primitives (m,β, cb, v, p̄d, sF , sG)

• Draw a large vector of match specific shocks (εi)Ii=1 from G

Step k + 1 Suppose you know EV k+1. Then:

1. Compute by solving optimal prices at current step by numerically solving the FOC give the
realization of εi and guess EV k

pk+1
i = v + εi − βEV k −

ψ
(
pk+1
i

)
ψ′
(
pk+1
i

)
2. Compute V k+1

m,i = −cb + ψ(pk+1
i )[v + εi − pk+1

i ] + (1− ψ(pk+1
i ))βV F k

3. Compute EV k+1
m = 1

I

∑I
i=1 V

k+1
m,i

4. Compute V k+1
n = −cb + EV k

5. V F k+1 = αV F k+1
n + (1− α)EV k+1

m
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Stopping Repeat until |V F k+1 − V F k| ≤ δ or the maximum number of iteration is reached.
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