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Abstract

Whereas location is considered the main driver for capital gains formation, we
assess how individuals shape their wealth accumulation. Using data on transactions
in France between 2012 and 2021, we estimate that group and individual price devi-
ations are orthogonal to housing characteristics, employing a repeat sales approach.
We use the Heckman procedure to account for potential selection bias. Then, we
regress realized capital gains on the individual purchase deviation and homeowners’
characteristics to assess how much of the capital gains is explained by individuals’
characteristics, controlling for housing location. Whereas experience and budget
constraints play a major role in explaining both purchase price and capital gains,
we estimate that an individual purchase price deviation of €1 is correlated with a
decrease of capital gains by €0.41. Drivers such as individual efficiency, inattention,

and financial literacy are likely to explain these differences.
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1 Introduction

Housing represents the main component of households’ wealth. The housing market plays
a key role in shaping wealth inequality, as housing locations determine both the cross-
sectional value (Kiel and Zabel, 2008) and appreciation (Eggum and Rged Larsen, 2024).
Factors such as land availability, residential and natural amenity, job attractiveness, or
place-based policies may affect local dynamics and subsequent wealth appreciation for
local homeowners. Hence, homeowners are mostly considered as winners and losers on
the housing market as they cannot control these factors, depending on the location of
the housing unit they acquire (Eggum and Rged Larsen, 2024), and how their local en-
vironment evolves. Implicitly, it assumes that homeowners cannot condition their wealth
accumulation, which depends mainly on their initial endowments following wealth spatial
sorting (Brunetti, Gaigné and Moizeau, 2024). Nonetheless, the wealthiest homeown-
ers better anticipate housing market downturns (Martinez-Toledano, 2022) and overpay
their housing (Aiello, Kotter and Schubert, 2022), which highlights that individuals may

condition their wealth accumulation, thus affecting housing wealth inequality.

Among alternative mechanisms to assets’ locations, the experience and the budget con-
straints faced by both purchasers and sellers are likely to shape the exchange value. The
least experienced individuals cannot adjust their bidding price based on previous pur-
chases, whereas the most experienced individuals may better value housing units and bid
accordingly. In addition, the budget constraints may affect bargaining intensity and po-
tentially exchange price accordingly, especially in highly volatile markets. Despite some
research on the tenure premium (Biagi et al., 2021), distant purchasers (Ling, Naranjo
and Scheick, 2021), or the role of specific purchasers in the housing market, such as Small
and Medium Real Estate Investors (SMREI) (Garriga, Gete and Tsouderou, 2023), the
role of experience and budget constraints in the housing market remains underinvested.
Besides the direct effect on own wealth accumulation through conditioning capital gains,
an individual’s price deviation may affect the future of local prices. The exchange value
for housing units conditions price beliefs for future purchasers and sellers (Szumilo, 2021),
which thus feeds into local housing dynamics. Individuals can shape their wealth accu-
mulation both directly, through conditioning purchase price and capital gains formation,

and indirectly through a spillover effect on the local housing market dynamic.

In this paper, we fill two gaps in the current housing literature. First, we extend pre-
vious papers dealing with the impact of individuals on the formation of housing prices
and capital gains. We adopt a new classification that accounts for experience and budget
constraints. It includes common categories such as small-scale investors, while it includes
new categories such as first-time owners or consumer-investors (for more detail, see Sec-

tion 2). We consider that the tenure-based classification commonly used in the literature



(see e.g. Biagi et al., 2021; Turnbull and Van Der Vlist, 2022) is not enough to highlight
how individuals can shape their wealth accumulation. Second, we isolate an individual
purchase price deviation being orthogonal to housing characteristics that we link to the
realization of capital gains. Whereas we cannot interpret these results causally, leading
us to be cautious about the underlying mechanism in place, we highlight that individuals

shape their purchase price and capital gains accordingly.

We exploit a dataset about the universe of housing transactions in France that occurred
between 2012 and 2021. It comes from administrative sources with detailed character-
istics about housing units, such as floor area or location, with high spatial granularity.
An invariant housing ID allows us to track multiple sales over time and compute real-
ized capital gains. In addition, we make the best of Lei et al. (2024) improvement of
French administrative data about homeowners to link housing exchange to purchasers
and sellers. We characterize individuals according to their portfolio size (i.e., number of
properties), municipality of residence, or age. We leverage the longitudinal dimension of
these administrative data about homeowners to observe whether purchasers are simul-
taneously selling one of these properties to finance the purchase, which informs us about
their budget constraint. Individuals who sell part of their housing portfolios can reinvest
the proceeds of sales to finance their new purchase. On the opposite, individuals who
increase their housing portfolio through new sales face higher liquidity constraints. These
portfolio characteristics enable us to construct the new purchaser category that proxies

for experience and budget constraints, which is one of our contributions.

The main threat to the estimation of purchase price deviation, both at the individual
and group level, is sorting into unobservable housing characteristics (Halket, Nesheim
and Oswald, 2020). Despite the recent developments in the hedonic method of model-
ling non-linear relationships (see e.g. Wood, 2017; Khoshnoud, Sirmans and Zietz, 2023),
this approach still assumes that unobservable characteristics are randomly distributed
across purchaser groups. In practice, it implicitly states that thermal insulation, amenit-
ies views, or quality of construction are similar for first-time owners, real estate investors,
or secondary home purchases, which is unlikely to hold. First-time owners smooth their
consumption to access homeownership, considering the housing affordability crisis (Wax-
man et al., 2020), and might downgrade their housing quality on unobservables as well.

Hence, recovering group-specific price deviations from a hedonic method is not adequate.

We adopt a repeat sales approach that enables us to introduce housing fixed effects (for
application, see e.g. Dorsey et al., 2010). It relaxes the assumption that unobservable char-
acteristics are randomly distributed between purchasers’ categories and provides group
and individual deviations that are orthogonal to invariant housing characteristics. The
drawback of the introduction of housing fixed effects is the sample restriction to units

being sold at least twice between 2012 and 2022. We account for the potential selection



bias through a first-step selection. We correct for potential selection bias in the main
regression & la Heckman (Heckman, 1979). The selection model includes, in addition to
common observable housing characteristics, a spatial smoothing function using transaction
coordinates to account for spatial heterogeneity, including non-observable one (Dupont,
Marques and Kneib, 2023; Gilbert et al., 2024). Considering the error term from the
purchase price equation to be composed of an individual component, we regress realized
capital gains on the individual deviation, the purchasers’ category, and housing charac-
teristics, including tenure. It links the relative capital gains to the individual efficiency in

the housing market, experience, and budget constraints.

We estimate that a €1 individual purchase price deviation being orthogonal to hous-
ing characteristics translates on average to a lower capital gain by €0.41. Hence, local
housing market dynamics cannot be considered as the only driver for capital gains and
wealth accumulation. We expect drivers such as inattention (Bengali, 2022), financial lit-
eracy (Behrman et al., 2012), timing decision (Martinez-Toledano, 2022), and bargaining
intensity (Turnbull and Van Der Vlist, 2022) to drive these results, although we cannot
disentangle the magnitude of each channel. In addition, experience and budget constraints
proxied by our purchaser category significantly affect purchase price. The less experienced
purchasers (i.e., first-time owners) pay the highest price (+4.5% compared to homeowners
achieving a residential mobility). On the contrary, the most experienced and less finan-
cially constrained individuals pay the lowest price. We finally estimate a tenure discount
of 3.2% for a buy-to-rent purchase compared to an owner-occupied purchase. We expect
investors to bid more aggressively in the bargaining process as they seek profitability,
while their investment does not meet their own consumption needs. However, despite

the purchase discount, buy-to-rent housing units generate lower relative capital gains by
1.4pp.

Our contribution to the existing literature is threefold. First, we speak to the literature
focusing on housing wealth inequality through the formation of capital gains. Whereas
measurement errors in self-assessed value are widely studied with impact on inequal-
ity measures (Tur-Sinai, Fleishman and Romanov, 2020), we highlight that it shapes
wealth accumulation as well. The wealthiest homeowners better anticipate housing in
turn (Martinez-Toledano, 2022) and benefit from both the largest price increase after
their purchase (Aiello, Kotter and Schubert, 2022) and capital returns (Jorda et al., 2019;
Bach, Calvet and Sodini, 2020; Fagereng et al., 2020). We uncover that all purchasers
affect their capital gains through their behaviour. While we do not estimate spillover
effects resulting from potential disturbance in the housing market through changing price
beliefs of future purchasers, our results are consistent with Szumilo (2021) ones. Con-
sidering the impact of capital gains on self-employment (Harding and Rosenthal, 2017),

wealth transmission (Daysal, Lovenheim and Wasser, 2023), consumption (Ben-Shahar,



Gabriel and Golan, 2019), or even income inequality (Roine and Waldenstrom, 2012),
these individual deviations are likely to condition life-cycle outcomes as well. Second,
we contribute to the literature focusing on the determinants of purchase price being or-
thogonal to housing characteristics. Whereas previous papers have focused on the role of
tenure status (Turnbull and Van Der Vlist, 2022), information asymmetries (Li and Chau,
2023) based on distance (Biagi et al., 2021; Cvijanovi¢ and Spaenjers, 2021; Favilukis and
Van Nieuwerburgh, 2021), or specific purchasers such as the small real estate investors
(Wong, Deng and Chau, 2022; Garriga, Gete and Tsouderou, 2023), we provide new
estimation that accounts for experience and bargaining power for a broader population
of homeowners. Our classification is the first to include the less experienced purchasers
(namely the first-time owners), known to be a relevant category to understand the hous-
ing wealth inequality (Turner and Luea, 2009; Wainer and Zabel, 2020). We highlight
that the least experienced and financially constrained purchasers are more likely to pay a
higher price, which is consistent with the bargaining intensity, financial literacy, and in-
attention mechanisms. Third, we contribute to the literature focusing on homeownership
development. Considering the consequences of the affordability crisis (see e.g. Favilukis,
Mabille and Van Nieuwerburgh, 2021), renters have increasing difficulty transitioning into
homeownership, despite trading off consumption for savings (Waxman et al., 2020). Our
results provide two new insights. Potential first-time owners are likely to bargain less in-
tensively, which affects the financial burden in the long term due to the leveraging effect of
interest. In addition, they smooth housing quality to achieve their transition to homeown-
ership. Whereas demand-side policies supporting homeownership are mostly inefficient
(Béckman and Lutz, 2020; Braakmann and McDonald, 2020; Kunovac and Zilic, 2022),
further investigations are needed to determine mechanisms to mitigate these differences

from a policymaker’s perspective.

The paper proceeds as follows. We first detail the transaction dataset we exploit in
Section 2. We then detail our identification strategy to recover group and individual
purchase price deviations and link them to capital gains realization in Section 3. Then,
we present our results in Section 4, including robustness checks, and discuss potential

underlying mechanisms and related consequences in Section 5. We conclude in Section 6.

2 Data

We take advantage of two distinct raw datasets to recover price differences and their
impact on capital gains formation. These data sources improve the qualification of pur-
chasers, extending the traditional categories that distinguish owner-occupiers, buy-to-rent,

and buy-to-let investments.



2.1 Transaction Dataset

Our main dataset to study the formation of capital gains is derived from the DV3F data-
base, which has registered housing transactions for France since 2010 in a comprehensive
manner. For each housing transaction, we observe structural characteristics such as floor
area, housing type, location with high granularity, or the presence of certain facilities
(basement, parking space, etc.). We can track housing units over time using the invariant
ID and identify multiple sales over time (see in Appendix A.1). In addition, characterist-
ics of the transaction are provided, such as the agreement date and the exchange price.
This joint presence of invariant ID and purchase price enables us to compute the universe

of realized capital gains between 2012 and 2023.

However, the dataset lacks information about purchaser and seller characteristics. The
current transaction dataset allows disentangling the purchaser based on whether it is a
natural or a legal person. This information is not sufficient to control for experience
and budget constraints, two variables that are likely to affect purchase price through

bargaining power.

2.2 Property Tax Files

To address the lack of information about purchasers in the transaction dataset, we exploit
the French property tax files. These data link housing units to their current owners
annually since 2011. Using the recent development that turns these data into panel data
(Lei et al., 2024), we identify the purchasers (homeowners the year following the purchase)
and the sellers (homeowners the year preceding the purchase) at the transaction level. We

merge this dataset with the transaction dataset using the common housing ID.

The information about purchasers is available at the individual level, while multiple in-
dividuals can purchase similar housing units at the same time (for instance, a household
that purchases a home). As wealth becomes more individualized over time (Frémeaux and
Leturcq, 2020), the number of held properties before the purchase is not always homogen-
eous within the purchasers’ group. Rather than aggregating purchasers’ characteristics
at the transaction level, we choose to keep the full raw data and weight transactions ac-
cording to the number of purchasers and sellers. This is particularly convenient for the
purchaser definition, as it is not always consistent among purchasers at the transaction

level.



2.3 Portfolios-Based Categories

Our purchaser definition aims to proxy for experience and budget constraints faced at the
time of the purchase. We leverage the set of information about the size of the housing
portfolio and the joint sale of the current housing portfolio to finance the new purchase
as key information to classify individuals. The number of housing units held before the
purchase is a good proxy for experience, as it indicates the knowledge of the purchasing
process for an individual. The underlying assumption is that individuals with many
housing units are more experienced, whereas individuals that never gone through this
process are the less experienced ones. In addition, the simultaneous sale of a housing unit
held in the portfolio is a good proxy for budget constraint. We consider that if individuals
do not sell any of their housing assets simultaneously or in the previous year, they are
more likely to finance their purchase through debt. On the contrary, if individuals sell a
housing unit or multiple housing units, they are more likely to reuse the gain from the
sale to finance their new purchase. Consequently, we consider this variable as a proxy for

budget constraints.

Based on these two variables, we construct a six-level classification: first-time owners,
single purchaser-sellers, multiple purchaser-sellers, small investors, big investors, and
consumer-investors. Single purchaser-sellers are the ones who correspond to homeown-
ers achieving residential mobility. Small investors and big investors are purchasers with
respectively fewer than five and more than five housing units, and they increased their
portfolio size. Consumer-investors are purchaser who sells more properties than they
purchase. Our classification does not overlap strictly with previous classifications in the
literature, which focus specifically on purchasers’ location and tenure status. Yet, we
introduce the post-purchase tenure status of the housing unit in the main regression to

control for differences in behaviour attributable to the purchase objective.

2.4 Descriptive Statistics

Our final dataset is composed of 2,251,773 observations from 2012 to 2021. We remove
from our sample observations-related legal persons as they are out of scope. Most housing
transactions are carried out by first-time owners (nearly 45% of the sample, for more
details, see Figure 1), followed by small investors and simple buyer—seller (i.e., mostly
residential mobility of homeowners). However, their choices differ significantly according

to purchase price and unit size.

First-time owners and investors purchase at a lower price than those who benefit jointly
from housing sales. These differences in purchase price are likely to result from lar-

ger budget constraints that affect their housing choice, including unit size and location.
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Figure 1: Quarterly number of individuals and median price for each purchaser category

Notes: This figure shows the number of housing units (left panel) and the median housing price (right panel) for our
purchaser category. We aggregate data to the quarter. For both metrics, we account for the number of purchasers within
the sale. Housing price is expressed in euros.

Sources: Authors’ Calculation from DV3F and Property Tax Files.

Hence, they tend to decrease their floor area.! The purchaser structure according to the
sales number for repeat sales is balanced (see in Appendix A.3). These results are consist-
ent with our proxy definition. Purchasers who do not benefit from a joint sale to finance
their purchase, i.e., first-time owners, small and big investors, purchase housing units at
the lowest price. Conversely, purchasers who benefit from multiple simultaneous sales to
finance their purchase (i.e., consumer-investors) pay the highest price, regardless of the

period of interest.

The main distinction between first-time owners and investors lies in the price per square
metre. Investors purchase more expensive housing according to their size, which might be
caused by two factors. First, location choices are likely to be different; investors prefer to
purchase units located at a closer distance from the centre or in rural areas (Figure 2).2
These results are consistent with Peris and Casanova Enault (2023). On the contrary, first-
time owners are overrepresented in second-ring areas, while the purchaser-seller prefers
first-ring areas. Beyond potential heterogeneity in preference, the expected tenure status
after the purchase might drive this choice. The rental market is indeed spatially concen-
trated close to the urban centre, whereas homeownership is related to suburbs (for details,
see Appendix A.4). Hence, small investors are dominant in these areas. Second, hous-
ing choices might differ according to unobservable characteristics. Investors might sort
into higher-quality housing units compared to first-time owners, as they might smooth
consumption of unobservable characteristics in line with the affordability crisis (Halket,
Nesheim and Oswald, 2020). Finally, the distribution of capital gains follows a normal
distribution, both in value (Appendix A.5) and duration (Appendix A.6).

IFor full statistics, see Appendix A.2
2For other categories, see Appendix A.7.
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Figure 2: Preferred Location According to Purchaser Category

Notes: We represent the local deviation from the country average of categories within the purchasers’ structure. Positive
values (respectively, negative) in red indicate that the category is overrepresented (underrepresented) within the purchaser
structure at the municipal level. The deviation is normalized using the standard deviation relative to the category. We
select all transactions between 2011 and 2021. We also represent in black the perimeter of the nine most important urban
areas.

Sources: Authors’ Calculation from DV3F and Property Tax Files.

3 Identification Strategy

The main threat to identifying both an individual and group purchase price deviations is
sorting into unobservable characteristics. Although the sources of housing heterogeneity
are numerous, the hedonic method is convenient to control for observable characteristics,
especially with the development of non-linear techniques. Yet, the sources of heterogeneity
are often unobservable to the econometrician, with e.g., insulation, amenity view, or
quality of construction. If the probability of purchasing these amenities is correlated with
the purchasers’ category, it would bias the group coefficient. In addition, the error term
will be composed of an idiosyncratic component (faced by the individual) and the set of
unobservable characteristics. Consequently, we prefer to adopt a repeat sales method to
get rid of the unobservable variable component rather than the common hedonic method.
From this method, we obtain a reliable group deviation while increasing the likelihood for

the error term to include only the individual component.



3.1 Repeat Sales Approach

To control for both observed and unobserved housing characteristics, the repeat sales
method represents an appealing alternative (Dorsey et al., 2010), widely used in the
housing economics literature (see e.g. Biagi et al., 2021). By restricting the transaction
samples to repeat sales, we explicitly introduce housing fixed effects to control for invariant

characteristics such as

Yijt = 10+ BRC; + Xy 4+ T + oy + ([ (1)
with % outcome of interest for housing j purchased by individual  at time ¢, C/* pur-

chaser category for individual i, ¢» Heckman correction term derived from Inverse Mills
Ratio estimation, nfs housing fixed effects, T time dummies, and (;;; the error term.
The housing fixed effect controls for invariant characteristics of housing, including both
observable and unobservable ones. We expect characteristics such as thermal insulation,
amenity view, and construction quality to be strong determinants of housing prices. In
addition, unobservable characteristics are likely to differ across the group of purchasers,
leading to biased estimation. The only remaining threat that we cannot control is vari-
ation in unobservable characteristics (e.g., gentrification or renovation works), which are
included in the error term. To mitigate this threat, we introduce housing characteristics
that vary over time (denoted X), such as building age. However, based on robustness
checks, we consider that variation in non-observable characteristics is likely to be evenly
distributed within our purchaser category. Finally, we control for the post-purchase tenure
status.

gts includes two terms. First, an individual deviation

Then, we assume that the error term
that is unexplained, representing an idiosyncratic shock. It might include preferences for
specific housing assets, inattention, financial literacy, or aversion to bargaining. Second,
variations in unobservable housing characteristics, such as quality, are included in the
error term. Renovation works or greater deterioration of housing units are likely to affect
housing value, not captured by the housing fixed effect. Empirically, we expect renova-
tion works to be marginal and assume that the error term mainly aggregates individual
shocks. Robustness checks, removing observations that are the most likely to be affected

by renovation works, do not affect our conclusions.

3.2 Selection Model

The repeat sales approach restricts our sample to units being sold at least twice. Whereas
providing results that are robust to unobservable characteristics raises concerns about

selection bias, as these observations might differ significantly from the full sample. To
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correct for potential selection bias, we estimate the probability for each observation to
be included in the final sample, i.e., being sold at least twice, in the first step. Based on
this probability, we will correct the purchase price regression, either through the Heckman

procedure.

Empirically, we estimate the selection equation through a logistic regression as follows

Djt

log( ’ >:a+Xﬁ+ejt (2)
1- Pjt

with p probability to be sold at least twice, X observable characteristics of the housing,

and ¢ the error term. Based on this first step, we estimate the probability for each housing

unit p; to compute weights for the repeat sales regression.

To improve the credibility of the selection model, we exploit the recent developments
of Generalized Additive Models (Wood, 2017) to determine the functional form of each
explanatory variable that fits best. Using the Restricted Maximum Likelihood method
(hereafter REML), the functional form for each variable is endogenously determined using
penalized regressions that trade off between under-fitting and over-fitting. For instance,
we expect the impact of the held duration to be non-linear, although we cannot specify
properly the functional form. In addition, we exploit this framework to introduce spatial
smoothing splines to account for the impact of location on the likelihood of being included
in our sample. The spatial coordinates of housing units are used as the main variables
for this function. In comparison to spatial fixed effects, the spatial contribution varies
smoothly over space, without a strong discontinuity imposed by the boundaries. Simil-
arly to univariate variables, the functional form is endogenously determined. The set of
univariate variables includes the surface, the price per square meter, and the building age.
We also add the housing type (single-family homes or located in multi-unit buildings) and

the tenure status one year before the purchase in a parametric way.

Based on the estimation of Equation (2), we derive the Inverse Mills Ratio for each

observation included in the final sample.

3.3 Consequences on capital gains formation

Finally, we assess the consequences of these group-specific differences on the formation of
capital gains in the mid-term perspective. While relative capital gains should be inde-
pendent of purchase price deviations, two mechanisms might be in place. First, positive
price deviation might spill to the entire local market through a signalling effect, fuelling
the housing price dynamics (Szumilo, 2021). In this setting, positive price deviations

should generate, in the long term, higher price appreciation leading to greater capital
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gains. Second, positive price deviations might result from individual inexperience, in-
attention, or aversion to bargaining. This mechanism is also likely to affect the selling

process, thus reducing the selling price and capital gains, consequently. The equation is

Yijt+1
Yijt

= GG+ 55 Tl + X+ To0 4 0 ®
with ;.41 the selling price, y;;; the previous purchase price, G; group of interest according
to the purchaser category, X housing characteristics as control, T time dummies for

both purchase and selling time, whereas &;; represents the error term. We also introduce

RS
ijt

for purchasing housing units j at time ¢ resulting from Equation (1). This equation is

which corresponds to the estimated individual price deviation faced by individual ¢

estimated through WLS, with standard errors being clustered at the municipality level.
Finally, we introduce ¢#°, the individual unexplained deviation from Equation (1) is
likely to affect the formation of capital gains while controlling for housing characteristics,

including location.

Unlike the purchase price deviation analysis (detailed in Section 3.1), unobservable char-
acteristics are less likely to bias our group-specific deviation. Indeed, considering that
our outcome of interest is the relative capital gains estimated at the housing unit level,
it captures the housing characteristics being invariant over time. As for the repeat sales
approach, only the correlation between group and variation of unobservable housing char-
acteristics is likely to bias our estimation. Yet, we assume renovation works to be marginal
and evenly distributed across categories. Robustness checks are performed to support this

assumption.

4 Results

Our results section proceeds as follows. First, we present the results of the selection model
to assess the probability of being included in the final sample. Second, we highlight how
the purchase price differentiates between purchaser categories. Yet, we also introduce
results from a more common hedonic approach as a comparison. Third, we assess deviation

for realized capital gains both at the individual and the group level.

4.1 Selection model

We model the probability for a housing unit to be sold at least twice between January 2012
and December 2022. We use a semi-parametric logistic regression. The introduction of

smoothing splines for continuous variables accounts for potential non-linear relationships
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and bi-variate smoothing splines with longitude and latitude as variables. It controls for
the role of the location and local variables that may affect the probability of a housing
unit being sold multiple times. In addition, structural characteristics such as surface,
housing type, and date of construction are introduced as explanatory variables. We also
include the price per square meter. For continuous variables, we introduce smoothing
splines to determine their functional form endogenously. We report the contribution for

the duration from the previous sale and location in Figure 3.
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Figure 3: Logistic coefficients for held duration and housing location

Notes: The left panel represents the marginal contribution of held duration in the probability for a housing unit to be sold
twice between 2012 and 2022. The right panel represents the spatial smoothing splines included in Equation (2). Positive
values indicate that housing located in these areas is more likely to be included in the sample. These results derive from
eq. (2) estimated using logistic regression. The 95% confidence interval is estimated in grey in the left panel. Additional
functional forms for univariate smoothing splines are reported in Appendix B.1.

Sources: Authors’ Calculation from DV3F and Property Tax Files.

As expected, the contribution of the held duration is non-linear (left panel, Figure 3).
Observations with a small holding duration until 25 years old are more likely to be included
in our sample. From 25 years, the marginal contribution drops significantly with the held
duration. These housing units are likely to be off the market. In addition, location affects
the probability of being sold at least twice between 2012 and 2021. Housing units located
in the north of France and the western area are those with the highest probability to be sold
at least twice, whereas observations in the south of France, and especially near the Italian
border, are less likely to be included in our final sample. The share of explained variance
is nonetheless relatively low despite the main housing characteristics being included in
the selection step. It might result from some randomness in the selling decision that we
cannot control for such as a job change, inheritance, or divorce. Probability distribution

for both single- and repeat sales is reported on Appendix B.2.

13



4.2 Purchase price differences

We estimate price differences using the repeat sales approach with a subsample of trans-
actions being sold at least twice to introduce housing fixed effects in the regression. We
introduce the Inverse Mills Ratio derived from Section 4.1 as control variables a la Heck-
man to correct for potential selection bias. The estimation procedure is performed using
Weighted Least Squares, with weights according to multiple categories within the same
sale and two-way clustered standard errors (municipality and quarter). As a baseline, we

also estimate hedonic models with observable variables such as housing size, dependencies,

or housing types. Results are reported in Table 1.

Table 1: WLS Estimation with Housing Fixed Effects about Price Effect According to

Purchaser Category

Dependent Variable: Price (log)

Hedonic Housing FE
Covariate (1) (2) (3) (4) (5)
Category (ref. Simple Purchaser-Seller)
Multi Purchaser-Seller 0.056* 0.061*** 0.010*** 0.010*** 0.008***
(0.030) (0.001) (0.001) (0.001) (0.001)
FTO -0.169*** -0.004*** 0.046*** 0.046*** 0.045%**
(0.012) (0.001) (0.002) (0.001) (0.001)
Small Inv. -0.254*** 0.014*** 0.035%** 0.035*** 0.033***
(0.026) (0.001) (0.001) (0.001) (0.001)
Big Inv -0.308*** 0.006*** 0.014*** 0.014*** 0.014***
(0.044) (0.002) (0.001) (0.002) (0.002)
Consumer-Investor 0.135%** 0.075*** 0.010*** 0.010*** 0.009***
(0.025) (0.002) (0.001) (0.002) (0.002)
Tenure status: Own-occupied (ref.)
Rent - -0.136*** -0.012***  -0.012***  -0.032***
(0.001) (0.001) (0.001) (0.002)
Vacant - -0.089*** -0.007***  -0.007***  -0.032***
(0.001) (0.002) (0.002) (0.003)
Other - -0.067*** 0.004** 0.004 -0.012***
(0.002) (0.002) (0.003) (0.003)
N 2,232,736 2,232,736 2,232,736 2,232,736 2,232,736
R2 0.028 - 0.957 0.957 0.961
Adj. R? 0.028 0.717 0.940 0.940 0.945
Within R? - - 0.296 0.296 0.361
Housing Control No Spl. Space FE FE FE
Quarter Control No Yes Yes Yes Yes
Selection Bias Control No No No No Heckman
SE Clustered No No No Two-Way  Two-Way

Notes: We report results for WLS estimation of Equation (1) and alternative results with hedonic method.
The first two columns do not include housing fixed effects, whereas the last four do. In addition, the last four
specifications vary according to whether the model is correct for probability to be included in the sample,
and the cluster used for standard errors. We report the only difference between the purchaser category in
comparison to the category of reference, being simple purchaser sellers. We report in parentheses stand-
ard errors. The estimation is performed on housing transactions about housing being sold at least twice
between 2012 and 2021 at the country level. Additional control variables, including time and building age,
are reported on respectively Appendix B.3 and Appendix B.4.

Sources: Authors’ Calculation from DV3F and Property Tax Files.

P p < 0.01, ** p <0.05*p <01

The introduction of housing fixed effects has a sizeable impact on purchase group-specific
price deviations. Indeed, whereas the most flexible specification of the hedonic model

with spatial smoothing splines explains 71.7% of explained variance (column 2, Table 1),
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first-time owners underpay by 0.4% in comparison to single purchaser-seller (our reference
category). Introducing housing fixed effects improves the explained variance by more than
20pp and significantly affects the group-specific price difference. The first-time owners
represent the category that faces the highest premium controlling for housing character-
istics, including non-observables ones (+4.5%, columns 3 to 5). In addition, small and
big investors also overpay by respectively 3.5% and 1.4%. Purchasers with a lower level
of experience and who are more financially constrained experience the highest price devi-
ations. In addition, the observed differences in coefficients between hedonic and housing
fixed effects specification (columns 2 and 5, Table 1) indicate that unobservable charac-
teristics are likely to be unevenly distributed across purchaser characteristics based on
their quality. Controlling for unobservable characteristics significantly impacts the group
coefficients, meaning that the group coefficient captures heterogeneity in unobservable

characteristics in the hedonic specification.

Besides the change in group-specific coefficients, the introduction of housing fixed effects
affects tenure premiums. The introduction of housing fixed effects lowers these differences
(from —13.6% to —1.2%, columns 2 and 3, Table 1), although the hierarchy remains
unchanged, as buy-to-rent housing units are purchased at a lower price from those being
purchased for owner-occupied purposes. We expect unobserved quality according to tenure

status to drive these differences, as for group-specific price deviations.

The selection correction based on probability has little impact on our results (columns 4
and 5, Table 1). In the same way, the introduction of two-way clustered standard errors
has little impact on the significance of our results. The major change concerns the tenure
status premium, as differences are exacerbated. We add control variables as robustness
checks, especially to control for potential information asymmetries based on geography
(Cvijanovi¢ and Spaenjers, 2021; Li and Chau, 2023) that might correlate with a specific
category. We compute the distance between the purchaser’s main residence (available in
the tax files) and the housing location. The introduction of these control variables does
not affect our results, whereas we recover the expected sign for distance (purchase price
deviation increases with distance, see in Appendix B.5). Alternatively, we control for

individuals’ age, which does not affect our main conclusions.

Finally, we assess whether our results are robust to variation in unobservable housing
characteristics, e.g., renovation works. First, we remove from our sample housing units
that experience an important variation in housing per square meter during the two sales.
We assume that renovation works significantly affect the price per square meter between
two sales, correcting for local housing market dynamics. We remove observations belong-
ing respectively to the top 1%, 5%, 10%, and 20% of the annual price per square meter
variation. Second, we remove observations for which the duration between the two sales is

superior to two, three, or four years. We also do the opposite to account for potential quick
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resale with renovation work. The underlying assumption is that the lower the duration
between two sales, the more likely the unobservable characteristics are to be similar. In
both cases, the hierarchy between our purchaser categories remains unaffected. Although
it affects the magnitude of price difference (see in Appendix B.6 and Appendix B.7), it

does not affect our main results.

4.3 Consequences on realized capital gains

We close the results section by focusing on realized capital gains, i.e., the difference
between the selling and the purchase prices at the housing unit level. We estimate Equa-
tion (3) with WLS with weights accounting for the number of purchasers within the sale.
Our data is then restricted to the first wave of repeat sales purchases at the housing unit
level. Standard errors are clustered at the municipality level. We add, in the full specific-
ation model, the municipality of the housing, the timing of the purchase, and the timing
of the sale as control variables, using quarter dummies. Results are reported in Table 2,

whereas we provide similar results with the level of capital gains in Appendix B.8.

Considering relative capital gains, our results indicate that individual purchase price de-
viation is correlated with the relative capital gains difference. We estimate that a 1pp
increase in purchase price deviation decreases the relative capital gains difference by 2.4pp
(column 6, Table 2). Transformed in constant euros, a €1 increase in purchase price de-
viation decreases capital gains by €0.41. The results cannot be interpreted causally, as
individuals who experience a positive deviation for purchase price might sell at a lower
price, conditionally on housing price. Yet, it supports the fact that individual beha-
viour matters when considering the formation of capital gains, besides housing location.
Moreover, we find that relative capital gains differ between groups. Our category of refer-
ence (single buyer-seller, i.e., mostly residential mobility) benefits from the highest capital
gains (columns 6 and 7, Table 2). On the contrary, the small investors have the lowest
relative capital gains, conditionally on housing characteristics. Bargain intensity in the
selling process is likely to differ between those groups as well, as the classification is not

aligned with those retrieved for the purchase price deviations (Figure 4).

From the purchase price process, we distinguish two distinct groups. On the one hand, the
small investors and the first-time buyers are considered to be financially constrained and
less experienced purchasers. On the other hand, big investors, multiple purchaser-sellers,
and consumer-investors are considered more experienced and less financially constrained.
The first group pays a higher premium compared to the latter one (the x-axis, Figure 4).
When considering differences in capital gains, they all lose relatively to our category
of reference (the y-axis, Figure 4). Yet, first-time owners and small investors differ,

which might result from different bargaining intensity in the selling process. We find
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Table 2: WLS Results for Selling Price Heterogeneity According to Each Group

Relative Difference

Covariate (1) (2) (3) (4) (5) (6) (7)
Multi Purchaser-Seller ~ 0.012*** 0.003 -0.007*** - -0.030*** - -0.029***
(0.002) (0.002) (0.002) (0.001) (0.001)
FTO 0.015*** 0.005*** 0.004** - -0.033*** - -0.037***
(0.003) (0.002) (0.001) (0.001) (0.001)
Small Inv. 0.020*** 0.002 -0.007*** - -0.053*** - -0.055***
(0.002) (0.002) (0.001) (0.001) (0.001)
Big Inv 0.053*** 0.032*** 0.015*** - -0.034%** - -0.039***
(0.004) (0.004) (0.003) (0.002) (0.001)
Consumer-Investor 0.006 -0.002 -0.013*** - -0.034*** - -0.031***

(0.004) (0.004) (0.004) (0.002) (0.002)
Individual Deviation - - - -0.024***  -0.024***  -0.023***  -0.023***
(0.000) (0.000) (0.000) (0.000)
Held Duration (years) - -0.001 -0.001 0.007*** 0.008*** 0.007*** 0.008***
(0.001) (0.001) (0.000) (0.000) (0.000) (0.000)

Tenure status: Own-occupied (ref.)

Rent - 0.001 -0.013***  -0.036***  -0.033***  -0.048***  -0.046***
(0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
Vacant - 0.007*** 0.000 -0.022***  -0.021***  -0.027***  -0.025***
(0.002) (0.001) (0.001) (0.001) (0.001) (0.001)
Other — -0.001 -0.017***  -0.029***  -0.026***  -0.033***  -0.030***
(0.004) (0.003) (0.002) (0.002) (0.002) (0.002)
N 1,114,782 1,114,782 1,114,782 1,114,782 1,114,782 1,114,782 1,114,782
R2 0.001 0.068 0.163 0.728 0.732 0.752 0.756
Adj. R? 0.001 0.068 0.160 0.728 0.732 0.751 0.755
Within R2 - 0.029 0.044 0.717 0.721 0.717 0.722
Housing Control No Yes Yes Yes Yes Yes Yes
Time Control No Yes Yes Yes Yes Yes Yes
Muni FE No No Muni No No Muni Muni
Heckman Correction No Yes Yes Yes Yes Yes Yes

Notes: We report results for WLS estimation of Equation (3). The first three columns only include housing char-
acteristics and purchaser categories, whereas the last two include the individual deviation (namely the residuals
of Equation (1)). We report only the difference between the purchaser category in comparison to the category of
reference, being simple purchaser sellers, and the individual deviation. We report in parentheses standard errors.
The estimation is performed on paired housing transactions about housing being sold at least twice between 2012
and 2021 at the country level to compute capital gains.

Sources: Authors’ Calculation from DV3F and Property Tax Files.

% p < 0.01, ** p<0.05*p<0.1

similar results with big investors that face a higher discount in capital gains compared to

consumer-investors and multiple purchaser-sellers.

Finally, the held duration increases the relative capital gains, which is consistent with the
positive price appreciation over time. Turning to the tenure status premium, despite a
purchase price discount for buy-to-rent investment, these types of investments generate
lower relative capital gains compared to owner-occupied housing units. The fact that
seller benefit from the use value compared to buy-to-rent housing units might shape
price expectations when selling their housing, thus conditioning capital gains. Removing
observations which are likely to correspond to renovation does not affect our conclusions
(see Appendix B.9, Appendix B.10, and Appendix B.11).
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Figure 4: Bivariate Results for Purchase Price and Capital Gains

Notes: We report the difference in euros for each purchaser category for the purchase price difference (Equation (1)) and the
capital gains (Equation (3)). The category of reference is homeowners achieving residential mobility. We report standard
errors in light grey for both equations.

Sources: Authors’ Calculation from DV3F and Property Tax Files.

5 Discussion

We close the article by discussing our results in regard with the underlying mechanisms

that drive our main results and the sorting of non-observable housing characteristics.

5.1 Underlying Mechanisms

We demonstrate that housing characteristics, including housing location, are not the
only drivers to understand purchase price and capital gains formation. We highlight that
individual matters, whether it is their experience, their budget constraints, or inattention.
Whereas we might expect capital gains to be independent of purchase price, we estimate

a negative correlation between purchase price deviation and relative capital gains.

To drive these results, we expect three mechanisms to be in place: spillover effect through
contamination of the price reference of local homeowners, individual performance on the
housing market, and the catching-up effect. The first mechanism is expected to induce a
positive relationship between housing prices and capital gains. Indeed, the positive price
deviation might fuel the local housing price dynamics, transitioning into higher capital
gains in the long term. The two other mechanisms tend to favour a negative relationship

between purchase price and capital gains. Individuals facing a positive purchase price

18



deviation might be less effective in the housing market, especially during the bargaining
process. Consequently, they are more likely to be less effective when selling their housing
unit, lowering capital gains. Finally, if the purchase price deviation is disproportionately
positive, regardless of the two other mechanisms, the capital gains will be low if the selling
process is close to the common value in the local housing market. Based on our results,

we expect the latter two mechanisms to be dominant over the first one.

Besides the correlation between purchase price deviations on realized capital gains, the
purchase price deviations are likely to exacerbate differences when accounting for financial
burdens. As we assume that most housing purchases are financed through a mortgage,
these price differences will affect reimbursement. Taking a 2% annual interest rate for a
20-year loan maturity, the first-time owners will correspond to a total increase of €15,000
compared to homeowners achieving their residential mobility, i.e., nearly €63 per month.
Hence, purchase price differences are exacerbated when accounting for interest rates.
Finally, we consider that the borrowing rate is homogeneous between purchaser categories,
which is unlikely to hold. Hence, the monthly differences accounting for interest rates are

a lower bound.

5.2 Sorting Into Non-Observable Variables

We provide insightful results about sorting into non-observable characteristics between
purchaser categories. We infer sorting into non-observable based on differences between
coefficients derived from the model with housing fixed effects (column 6, Table 1) and
those from the hedonic specification (column 3, Table 1). If the difference is positive, we
consider that this category consumes lower quality housing on unobservable characterist-
ics compared with single-purchaser sellers. Considering the price difference, we assume
that first-time owners purchase housing that provides lower quality for non-observable
characteristics. This result is consistent with the fact that first-time owners are more
likely to smooth their consumption (including housing) to access homeownership (Wax-
man et al., 2020). More interestingly, a major difference occurs between small and big
investors. Small investors tend to select housing with better non-observable characterist-
ics than single purchaser-sellers, whereas big investors purchase lower-quality ones. These
results are consistent with our expectations that small investors are more likely to pur-
chase secondary homes (and thus owners are more willing to pay attention to housing
characteristics), whereas big investors are more likely to buy-to-rent. The difference in
the expected tenure status might explain differences in sorting in non-observable charac-

teristics.

Lowering living standards for first-time owners may affect social and economic outcomes

over the long term. Assuming that thermal insulation is one of the main characteristics
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that purchasers sort into, consequences on health are significant even in the short term
(Angel and Bittschi, 2019; Lima, Ferreira and Leal, 2020). Whereas investors would
not be concerned directly as they buy-to-rent, first-time owners would be significantly
and permanently affected by lower living standards. This fact is also supported by the
lower likelihood of renovation, regarding the long-term impact on monthly payments.
Hence, the most constrained purchasers sort into the lowest quality building, limiting the
potential for thermal renovation that would benefit public health (Levy, Nishioka and
Spengler, 2003). In the context of transitioning into a low-carbon emission society, the
sorting between financially constrained households and low-quality housing is likely to be

an important friction.

6 Conclusion

Homeowners are mostly considered as winners or losers in the housing market based on
their assets’ locations. Yet, we highlight that individual behaviour shapes purchase price
and capital gains. We exploit a new category definition that proxies for experience and
budget constraints, using both the size of the portfolio and the joint sale of a housing
unit when purchasing a new one. Considering that housing choices are likely to differ
between purchasers both in observable and unobservable characteristics, we introduce
housing fixed effects to isolate group and individual price deviation. This approach sig-
nificantly improves the share of explained variance and reshuffles the hierarchy for price
differences between groups. However, it restricts our sample to housing units being sold
at least twice between 2012 and 2021. We correct for potential selection bias through the
estimation of the probability for housing units to be sold at least twice based on observ-
able characteristics. The probability is then introduced in the price regression using the
Heckman procedure. We then isolate idiosyncratic shocks at the individual level that we

use as explanatory variables to explain realized capital gains.

We estimate a negative relationship between individual price deviation and realized capital
gains. A €1 increase in purchase price deviations decreases capital gains by €0.41 realized
capital gains. We expect inattention, individual efficiency in both the purchase and selling
processes to drive these results. In addition, the less experienced purchasers (i.e., first-
time owners) experience the greatest premiums for purchase price (+4.5% compared to
our category of reference), followed by small investors. Individual characteristics are likely

to shape housing prices and capital gains, in addition to location.

Further research might focus on two specific questions. First, while previous research un-
covered a spillover mechanism for overpayment that fuels the housing market dynamics,
the conditions of the emergence of this spillover mechanism are of interest. Whereas the

main research has focused on the overpayments from the wealthiest, it raises concerns
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about whether it works similarly for other categories of purchasers. Second, although we
uncover that individuals shape their wealth accumulation, we do not disentangle whether
it results from heterogeneity in financial literacy, inattention, or alternative channels.
Hence, future research should focus on each mechanism to better understand how indi-

viduals shape their wealth accumulation.
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A Descriptive Statistics

A.1 Number of Housing Units According to the Number of Sales

Table A.1: Number of Housing Units According to the Number of Sales

Number of Sales Number of Housing  Share of Transactions

1 5,490,068 87.73%
2 723,268 11.56%
3 44,732 0.71%

Notes: We report the number (and the share) of housing units be-
ing sold according to the number sales between 2012 and 2021. The
observation unit is the housing.

Sources: Authors’ Calculation from DV3F and Property Tax Files.
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A.2 Descriptive Statistics about Repeat Sales Sample

Table A.2: Descriptive Statistics about Purchase by Category

Category N Mean Std. Dev.  Median Q1 Q3

A - Purchase Price

Simple Purchaser-Seller 289,006 224,150 150,610 190,000 130,000 274,310
Multi Purchaser-Seller 119,768 250,480 198,160 200,000 125,640 311,600

FTO 625,550 183,520 117,440 158,700 113,000 221,000
Small Inv. 248,135 185,420 151,200 148,000 90,000 231,000
Big Inv 33,409 186,940 178,570 135,500 79,000 231,800
Consumer-Investor 16,713 264,370 202,890 212,680 140,000 325,000
B - Housing Size
Simple Purchaser-Seller 289,096 90.1 37.8 85.0 66.0 108.0
Multi Purchaser-Seller 119,768 85.3 45.0 80.0 54.0 107.0
FTO 625,550 76.3 329 72.0 55.0 92.0
Small Inv. 248,135 69.0 39.8 63.0 39.0 89.0
Big Inv 33,409 64.5 424 55.0 33.0 83.0
Consumer-Investor 16,713 92.1 44.4 85.0 63.0 114.0
C - Price per square metres
Simple Purchaser-Seller 289,096 2,669 1,679 2,250 1,578 3,235
Multi Purchaser-Seller 119,768 3,160 2,011 2,630 1,783 3,900
FTO 625,550 2,686 1,775 2,200 1,533 3,223
Small Inv. 248,135 2,969 1,955 2,450 1,633 3,667
Big Inv 33,409 3,162 2,162 2,583 1,625 4,000
Consumer-Investor 16,713 3,078 1,992 2,530 1,741 3,770

Notes: We report descriptive statistics about purchase price (top panel), housing size (middle
panel) and price per square meter (bottom panel) for each purchaser category. The transac-
tion sample concerns all housing transactions being sold at least twice between 2012 and 2018
at the country level.

Sources: Authors’ Calculation from DV3F and Property Tax Files.
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A.3 Purchaser Structure for Each Mutation Number for Repeat
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Figure A.3: Purchaser Structure for Each Mutation Number for Repeat Sales

Notes: We report the share of purchaser category within the repeat sales sample. We distinguish the purchasers structure
according to whether it is the first, the second or the third sale of the housing units over our studied period.
Sources: Authors’ Calculation from DV3F and Property Tax Files.
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A.4 Spatial Distribution of Tenure Status
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Figure A.4: Share of Housing per Tenure Status (2018)

Notes: We report the share of tenure status at the municipality level in 2018. We distinguish main residence of homeowners,
rental housing, vacant housing and secondary homes. The share is expressed in percent. We add in red the nine most

important urban areas in France.
Sources: Authors’ Calculation from DV3F and Property Tax Files.
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A.5 Distribution of Relative Capital Gains
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Figure A.5: Distribution of Realized Capital Gains

Notes: We report the distribution of relative capital gains in percent. For each housing unit, we appraise the capital gains
by subtracting the purchase price to the selling price. The observation unit is the housing. The blue line represents the
median capital gains, whereas the red line is the average one.

Sources: Authors’ Calculation from DV3F and Property Tax Files.
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A.6 Distribution of Duration Between Two Sales
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Figure A.6: Distribution of Duration between Two Sales

Notes: We report the distribution of housing units according to their duration between the two sales. For each housing
unit, we appraise the duration between the two sales. The observation unit is the housing.
Sources: Authors’ Calculation from DV3F and Property Tax Files.
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A.7 Spatial Dispersion for Alternative Categories

A - Small Investors B - Consumer-Investor

C - Big Investors D - Buyer-Seller (Multiple)

Dispersion to the average
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Figure A.7: Spatial Dispersion for Alternative Categories

Notes: We represent the local deviation to the country average of categories within the purchasers’ structure. Positive
values (respectively negative) in red means that the category is overrepresented (underrepresented) within the purchaser
structure at the municipality level. The deviation is normalized using standard deviation relative to the category. We select
all transactions between 2011 and 2021. We also represent in black the perimeter of the nine most important urban areas
Sources: Authors’ Calculation from DV3F and Property Tax Files.
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B Additional Results

B.1 Selection Model: Marginal contribution of univariate vari-

ables
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Figure B.1: Marginal contribution of univariate variables for selection

Notes: We report the marginal contribution of the univariate variable for the selection step. The outcome variable is the
logarithm of the ration between the probability to be included in the sample and the probability to be excluded from
the sample. The top-left panel represents the marginal contribution of the price per square meter, the top-right panel
represents the marginal contribution of the building age, while the bottom-left panel represents the contribution of the
surface expressed in square meter. 95% confidence intervals are shown in gray area.

Sources: Authors’ Calculation from DV3F and Property Tax Files.
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B.2

Selection Model: Overlap

Single Sale
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Figure B.2: Probability Distribution According to Sample of Interest

Notes: We report the distribution of the estimated probability to be included in the final sample for two population:
housing units being sold only once (red line) and housing units being sold at least twice (blue line). The latter observations
constitute the final sample of housing transaction. The estimation is performed based on the REML estimation of the

logistic regression defined in Equation (2).
Sources: Authors’ Calculation from DV3F and Property Tax Files.
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B.3 Second Step Regression: Control Variables
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Figure B.3: WLS Results for Date

Notes: We report control variables for quarter dummies for the full model (column 6, Table 1). Standard errors at the 95%
confidence intervals are also reported. The reference category is the first period of the sample.
Sources: Authors’ Calculation from DV3F and Property Tax Files.
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B.4 Second Step Regression: Control Variables
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Figure B.4: WLS Results for Building Age Category

Notes: We report control variables for building age at the time of transactions for the full model (column 6, Table 1).
Standard errors at the 95% confidence intervals are also reported. The reference category is 20-24 years.
Sources: Authors’ Calculation from DV3F and Property Tax Files.
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B.5 Second Step Regression: Alternative Results with Distance

Control

Table B.5: WLS Results for Purchase Price Differences with Distance Controls

Dependent variable: Purchase price (log)

Covariate (1) (2) (3) (4) (5)
Category (ref. Simple Purchaser-Seller)

Multi Purchaser-Seller - - - 0.015%** 0.006***
(0.001) (0.001)
FTO - - - 0.024*** 0.043***
(0.002) (0.001)
Small Inv. - - - 0.029*** 0.029***
(0.002) (0.001)
Big Inv - - - 0.017*** 0.010***
(0.004) (0.002)
Consumer-Investor — - - 0.024*** 0.009***

(0.003) (0.002)
Tenure status: Own-occupied (ref.)

Rent — -0.442%** - - -0.036***
(0.012) (0.002)
Vacant - -0.293*** - - -0.039***
(0.010) (0.002)
Other - _0.275%** _ - -0.019***
(0.029) (0.003)
Distance: <5km (ref.)
5km-20k -0.074***  -0.059*** 0.019*** 0.018*** 0.018***
(0.017) (0.015) (0.002) (0.002) (0.001)
21km-50km -0.161***  -0.138*** 0.029*** 0.028*** 0.022***
(0.029) (0.026) (0.002) (0.002) (0.001)
51km-200km -0.250***  -0.230*** 0.037*** 0.036*** 0.027***
(0.034) (0.033) (0.002) (0.002) (0.001)
>200km -0.059** -0.073*** 0.040*** 0.039*** 0.035***
(0.025) (0.021) (0.003) (0.002) (0.002)
N 1,957,084 1,957,084 1,957,084 1,957,084 1,957,084
R2 0.014 0.144 0.935 0.936 0.958
Adj. R? 0.014 0.144 0.908 0.908 0.940
Within R2 - - 0.004 0.006 0.348
Housing Control No No FE FE FE
Quarter Control No Yes Yes Yes Yes
Selection Bias Control No No No No Heckman
SE Clustered Two-Way Two-Way Two-Way Two-Way  Two-Way

Notes: We report the results from the estimation of Equation (1) with the purchase price as main depend-
ent variables. Compared to the main results, it includes a distance parameter to account for information
asymmetries based on distance. Results are estimated using WLS with standard errors being two-way
clustered (municipality and quarterly). Standard error are reported between parentheses.

Sources: Authors’ Calculation from DV3F and Property Tax Files.

*** p < 0.01, ** p<0.05*p<0.1
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B.6 Robustness Checks: Duration Approach

Table B.6: OLS Results with Restricted Sample According to Duration between Two
Sales

Dependent Variable: Price (log transformation)

Covariate 2 year 3 year 4 year 5 year

Category (ref. Simple Buyer—Seller)

Multi Purchaser-Seller -0.010*** 0.001 0.004*** 0.006***
(0.002)  (0.002)  (0.002) (0.001)
FTO 0.046*** 0.056*** 0.055*** 0.052***
(0.002)  (0.002)  (0.002) (0.002)
Small Inv. 0.022*** 0.036*** 0.038*** 0.038***
(0.002)  (0.002)  (0.001) (0.001)
Big Inv -0.002 0.012*** 0.017*** 0.017***
(0.004) (0.004) (0.003) (0.003)
Consumer-Investor -0.007 0.000 0.006* 0.006*
(0.005) (0.004) (0.003) (0.003)
Tenure status: Own-occupied (ref.)
Rent -0.043***  -0.043***  -0.039*** -0.036***
(0.005)  (0.004)  (0.003) (0.002)
Vacant -0.046***  -0.047***  -0.041*** -0.038***
(0.005) (0.004) (0.003) (0.003)
Other -0.021** -0.017** -0.012** -0.011**
(0.009) (0.007) (0.005) (0.005)
N 356,932 631,854 982,066 1,339,302
R? 0.965 0.963 0.963 0.963
Adj. R? 0.954 0.950 0.949 0.948
Within R2 0.244 0.273 0.301 0.320

Notes: We report results for WLS estimation of Equation (1) with restricted samples as
robustness checks. We restrict our sample to housing transactions for which the duration
is lower than respectively to two, three, four and five years. We report only difference
between purchaser category in comparison to the category of reference, being simple pur-
chaser sellers. We report in parentheses two-way clustered standard errors.

Sources: Authors’ Calculation from DV3F and Property Tax Files.
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B.7 Robustness Checks: Price Variation Approach

Table B.7: OLS Results with Restricted Sample According to Price Evolution between
Two Sales

Dependent Variable: Price (log transformation)

Covariate Top 1% Top 5% Top 10% Top 20%
Category (ref. Simple Buyer—Seller)
Multi Purchaser-Seller 0.007*** 0.006*** 0.006*** 0.004***
(0.001)  (0.001)  (0.001) (0.001)
FTO 0.042*** 0.034*** 0.031%*** 0.031***
(0.002)  (0.001)  (0.001) (0.002)
Small Inv. 0.031*** 0.025*** 0.023*** 0.022***
(0.001)  (0.001)  (0.001) (0.001)
Big Inv 0.014*** 0.012*** 0.013*** 0.013***
(0.002)  (0.002) (0.002) (0.002)
Consumer-Investor 0.008*** 0.010*** 0.008*** 0.007***
(0.002)  (0.002) (0.002) (0.002)
Tenure status: Own-occupied (ref.)
Rent -0.031***  -0.024***  -0.020*** -0.015***
(0.002)  (0.002)  (0.002) (0.002)
Vacant -0.028***  -0.013*** -0.005** 0.004*
(0.003)  (0.002) (0.002) (0.002)
Other -0.013***  -0.011*** -0.007** -0.006**
(0.004)  (0.003) (0.003) (0.003)
N 2,201,266 2,100,816 1,984,423 1,757,187
R2? 0.965 0.971 0.974 0.977
Adj. R? 0.951 0.959 0.964 0.967
Within R2 0.349 0.344 0.313 0.228

Notes: We report results for WLS estimation of Equation (1) with restricted samples as ro-
bustness checks. We restrict our sample to housing transactions for which the average price
increase annually by less than 2.5%, 5%, 10%, 15%. We report only difference between pur-
chaser category in comparison to the category of reference, being simple purchaser sellers.
‘We report in parentheses two-way clustered standard errors.

Sources: Authors’ Calculation from DV3F and Property Tax Files.
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B.8 Capital Gains: Results with Level Difference as Alternative

Outcome

Table B.8: WLS Results for Capital Gains Heterogeneity According to Each Group with

Level Outcome

Difference
Covariate (1) (2) (3) (4) (5) (6) (7)
Multi Purchaser-Seller 8,861.3*** 9,938.8*** 3,622.4*** - 5,527.7%** — 925.0**
(2,595.7) (1,688.8) (503.2) (1,404.1) (418.0)
FTO 8,242.2%%%  _§.469.0%**  -2,515.1%** - -11,632.6*** - -7,502.8%%*
(443.4) (1,073.8) (211.5) (1,552.8) (494.4)
Small Inv. -8,129.2%** -717.7 789.7 - -8,211.9*** - -5,186.0***
(871.6) (528.8) (874.5) (827.7) (534.5)
Big Inv -4,851.1%** 5,071.5%** 3,852.6%** - -3,803.9%** - -2,818.6%**
(1,852.2) (852.5) (954.1) (608.1) (721.7)
Consumer-Investor 15,379.3***  13,402.9*** 5,492.7*** - 9,062.2** - 3,190.9*
(5,182.8) (4,214.3) (1,950.6) (3,934.9) (1,894.8)
Individual Deviation - - - -3,210.8%%*  _3.240.4%**  -2,884.9%***  _2010.5***
(260.9) (265.3) (171.2) (172.9)
Held Duration (years) - 1,048.7*** 211.0 2,046.5%** 2,352.3%** 1,204.0*** 1,391.6***
(249.1) (129.4) (205.1) (229.9) (79.2) (77.8)
Tenure status: Own-occupied (ref.)
Rent - -9,220.1***  -2/176.1***  -13,403.8***  -13,772.4***  -5789.5***  -6,173.9***
(1,623.4) (438.7) (1,691.1) (1,778.2) (362.6) (284.3)
Vacant - -1,365.6* 1,528.3 -4,733.8%%% .5 162.0%** -1,405.9 -1,676.2%*
(779.0) (955.6) (649.5) (570.5) (894.6) (824.4)
Other - -3,421.2***  -3,654.2*** -5,839.7*** -6,850.2%** -4,835.7***  -5,320.7***
(825.6) (520.5) (849.7) (688.6) (403.0) (464.8)
N 1,114,782 1,114,782 1,114,782 1,114,782 1,114,782 1,114,782 1,114,782
R? 0.008 0.116 0.396 0.299 0.307 0.535 0.538
Adj. R2 0.008 0.116 0.394 0.299 0.307 0.534 0.536
Within R2 — 0.082 0.197 0.272 0.281 0.382 0.385
Housing Control No Yes Yes Yes Yes Yes Yes
Time Control No Yes Yes Yes Yes Yes Yes
Muni FE No No Muni No No Muni Muni
Heckman Correction No Yes Yes Yes Yes Yes Yes

Notes: We report results for WLS estimation of Equation (3) with level differences as alternative outcome. The first three columns
only include housing characteristics and purchaser categories, whereas the last two include the individual deviation (namely the
residuals of Equation (1)). We report only the difference between the purchaser category in comparison to the category of ref-
erence, being simple purchaser sellers and the individual deviation. The estimation is performed on paired housing transactions
about housing being sold at least twice between 2012 and 2021 at the country level to compute capital gains.
Sources: Authors’ Calculation from DV3F and Property Tax Files.

w5 b < 0.01, ** p < 0.05 *

p<0.1
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B.9 Capital Gains: Results with Removal of Likely Renovation
Works

Table B.9: WLS Results for Capital Gains Heterogeneity According to Each Group with
Restriction of Sample

Relative Difference

Covariate (1) (2) (3) (4) (5) (6) (7)
Multi Purchaser-Seller 0.002 0.001 -0.005*** - -0.018*** - -0.019***
(0.001) (0.001) (0.001) (0.001) (0.001)
FTO 0.001 0.005*** 0.006*** - -0.019*** - -0.021%***
(0.002) (0.001) (0.001) (0.001) (0.001)
Small Inv. 0.003 0.001 -0.002*** - -0.033*** - -0.034***
(0.002) (0.001) (0.001) (0.001) (0.001)
Big Inv 0.014*** 0.008*** 0.002 - -0.022%*** - -0.026***
(0.003) (0.002) (0.002) (0.001) (0.001)
Consumer-Investor 0.001 0.001 -0.006** - -0.020*** - -0.021***
(0.003) (0.003) (0.003) (0.002) (0.002)
Individual Deviation - - - -0.015***  -0.015***  -0.015***  -0.015***
(0.000) (0.000) (0.000) (0.000)
Held Duration (years) - -0.018***  -0.017*** -0.004* -0.003 -0.003 -0.002

(0.001)  (0.001)  (0.002)  (0.002)  (0.002)  (0.002)
Tenure status: Own-occupied (ref.)

Rent - -0.007***  -0.011***  -0.026***  -0.024***  -0.033***  -0.032***
(0.002) (0.001) (0.002) (0.002) (0.001) (0.001)
Vacant - -0.003* -0.005***  -0.017***  -0.016***  -0.019***  -0.018***
(0.002) (0.001) (0.001) (0.001) (0.001) (0.001)
Other - -0.007***  -0.013***  -0.022***  -0.020***  -0.024***  -0.022***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
N 1,080,682 1,080,682 1,079,316 1,080,682 1,080,682 1,079,316 1,079,316
R2 0.000 0.082 0.188 0.528 0.533 0.586 0.592
Adj. R? 0.000 0.082 0.171 0.528 0.533 0.578 0.584
Within R2 - 0.075 0.078 0.524 0.530 0.530 0.537
Housing Control No Yes Yes Yes Yes Yes Yes
Time Control No Yes Yes Yes Yes Yes Yes
Muni FE No No Yes No No Yes Yes
Heckman Correction No No No No No No No

Notes: We report results for WLS estimation of Equation (3) while restricting the sample of interest. We remove
observations likely to be subjected to renovation works. The first three columns only include housing characterist-
ics and purchaser categories, whereas the last two include the individual deviation (namely the residuals of Equa-
tion (1)). We report only the difference between the purchaser category in comparison to the category of reference,
being simple purchaser sellers and the individual deviation. The estimation is performed on paired housing transac-
tions about housing being sold at least twice between 2012 and 2021 at the country level to compute capital gains.
Sources: Authors’ Calculation from DV3F and Property Tax Files.

% p < 0.01, ** p<0.05*p<0.1
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B.10 Capital Gains: Results with Removal of Likely Renovation
Works

Table B.10: WLS Results for Capital Gains Heterogeneity According to Each Group with
Restriction of Sample

Relative Difference

Covariate (1) (2) (3) (4) (5) (6) (7)
Multi Purchaser-Seller ~ 0.006*** 0.000 -0.007*** - -0.022*** - -0.023***
(0.001) (0.002) (0.002) (0.001) (0.001)
FTO 0.011*** 0.006*** 0.008*** - -0.023*** - -0.025***
(0.003) (0.001) (0.001) (0.002) (0.001)
Small Inv. 0.012%** 0.001 -0.003*** — -0.040*** - -0.042%**
(0.002) (0.002) (0.001) (0.001) (0.001)
Big Inv 0.026*** 0.012*** 0.003 - -0.028*** - -0.031***
(0.004) (0.004) (0.003) (0.002) (0.002)
Consumer-Investor 0.005 0.001 -0.008** - -0.025%** - -0.025***
(0.003) (0.003) (0.004) (0.002) (0.002)
Individual Deviation - - - -0.018***  -0.019***  -0.018***  -0.018***
(0.000) (0.000) (0.000) (0.000)
Held Duration (years) - -0.009***  -0.008*** 0.002 0.003 0.002 0.003

(0.001)  (0.001)  (0.002)  (0.002)  (0.002)  (0.002)
Tenure status: Own-occupied (ref.)

Rent - -0.008***  -0.015***  -0.032***  -0.029***  -0.040***  -0.038***
(0.003) (0.001) (0.002) (0.002) (0.001) (0.001)
Vacant — -0.001 -0.005***  -0.020***  -0.019***  -0.022***  -0.021***
(0.002) (0.001) (0.001) (0.001) (0.001) (0.001)
Other — -0.008** -0.016***  -0.026***  -0.023***  -0.029***  -0.026™**
(0.003) (0.002) (0.003) (0.003) (0.002) (0.002)
N 1,220,143 1,220,143 1,218,822 1,220,143 1,220,143 1,218,822 1,218,822
R2 0.001 0.071 0.198 0.615 0.621 0.666 0.672
Adj. R? 0.001 0.071 0.183 0.615 0.621 0.660 0.665
Within R? - 0.040 0.050 0.602 0.608 0.604 0.611
Housing Control No Yes Yes Yes Yes Yes Yes
Time Control No Yes Yes Yes Yes Yes Yes
Muni FE No No Yes No No Yes Yes
Heckman Correction No No No No No No No

Notes: We report results for WLS estimation of Equation (3) while restricting the sample of interest. We remove
observations likely to be subjected to renovation works, using first residuals under -0.2 as criteria. The first three
columns only include housing characteristics and purchaser categories, whereas the last two include the individual
deviation (namely the residuals of Equation (1)). We report only the difference between the purchaser category in
comparison to the category of reference, being simple purchaser sellers and the individual deviation. The estima-
tion is performed on paired housing transactions about housing being sold at least twice between 2012 and 2021
at the country level to compute capital gains.

Sources: Authors’ Calculation from DV3F and Property Tax Files.

***p < 0.01, ** p<0.05*p<0.1
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B.11 Capital Gains: Results with Removal of Likely Renovation
Works

Table B.11: WLS Results for Capital Gains Heterogeneity According to Each Group with
Restriction of Sample

Relative Difference

Covariate (1) (2) (3) (4) (5) (6) (7)
Multi Purchaser-Seller ~ 0.010*** 0.001 -0.008*** - -0.026*** - -0.026***
(0.002) (0.002) (0.002) (0.001) (0.001)
FTO 0.019*** 0.007*** 0.008*** - -0.028*** - -0.031%**
(0.003) (0.002) (0.001) (0.002) (0.001)
Small Inv. 0.021*** 0.001 -0.004*** — -0.048*** - -0.049***
(0.002) (0.002) (0.001) (0.001) (0.001)
Big Inv 0.044*** 0.021*** 0.009*** - -0.031*** - -0.035***
(0.003) (0.003) (0.003) (0.002) (0.002)
Consumer-Investor 0.007 -0.000 -0.011** - -0.030*** - -0.029***
(0.005) (0.004) (0.004) (0.002) (0.002)
Individual Deviation - - - -0.022***  -0.022***  -0.021***  -0.021***
(0.000) (0.000) (0.000) (0.000)
Held Duration (years) - -0.002 -0.002 0.006** 0.007** 0.006** 0.007**

(0.002)  (0.002)  (0.003)  (0.003)  (0.003)  (0.003)
Tenure status: Own-occupied (ref.)

Rent - -0.006** -0.016***  -0.035***  -0.032***  -0.045***  -0.043***
(0.003) (0.001) (0.002) (0.002) (0.002) (0.002)
Vacant — 0.003 -0.003** -0.022***  -0.021***  -0.025***  -0.024***
(0.002) (0.001) (0.001) (0.001) (0.001) (0.001)
Other — -0.007* -0.018***  -0.029***  -0.026***  -0.031***  -0.028***
(0.004) (0.003) (0.003) (0.003) (0.002) (0.002)
N 1,289,943 1,289,943 1,288,608 1,289,943 1,289,943 1,288,608 1,288,608
R2 0.002 0.084 0.221 0.694 0.699 0.735 0.740
Adj. R? 0.002 0.084 0.207 0.694 0.699 0.730 0.735
Within R? - 0.036 0.051 0.678 0.683 0.677 0.683
Housing Control No Yes Yes Yes Yes Yes Yes
Time Control No Yes Yes Yes Yes Yes Yes
Muni FE No No Yes No No Yes Yes
Heckman Correction No No No No No No No

Notes: We report results for WLS estimation of Equation (3) while restricting the sample of interest. We remove
observations likely to be subjected to renovation works, using the first residuals under -0.2 as criteria. The first
three columns only include housing characteristics and purchaser categories, whereas the last two include the in-
dividual deviation (namely the residuals of Equation (1)). We report only the difference between the purchaser
category in comparison to the category of reference, being simple purchaser sellers and the individual deviation.
The estimation is performed on paired housing transactions about housing being sold at least twice between 2012
and 2021 at the country level to compute capital gains.

Sources: Authors’ Calculation from DV3F and Property Tax Files.

***p < 0.01, ** p<0.05*p<0.1
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