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Abstract

Using two and a half decades of microdata from the Survey of Construction, we
document a robust presale price premium: houses sold before construction commences
sell at an average of 2.8% more, with premiums reaching 15% for homes sold five or
more months before construction starts. Houses sold post completion of construction
also carry a modest 1.4% premium, creating a distinctive U-shaped pricing pattern.
To explain this pricing pattern, we develop a search-theoretic model of the housing
market in which developers face credit market frictions. We show that these credit
frictions give rise to a novel channel that can rationalize the existence of both the
presale and post completion premia. A calibration of our economy to the US housing
market implies the credit frictions channel can explain about a third of the presale
premium.
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1 Introduction

In the US single-family housing market, approximately 30% of new homes are sold before
construction begins — a practice known as presales. While one third are sold before, a
third of homes are sold after construction has finished and a third during construction.! Yet
little is known about how the timing of sale relative to construction affects prices, despite
the importance of new construction prices for the housing market as a whole (Head et al.,
2014; Gabrovski and Ortego-Marti, 2025). Moreover, the pricing dynamics of presales have
important policy implications, as many countries implement subsidies or regulations that
explicitly distinguish between presale and speculative construction.?

This paper aims to fill the gap in the literature. Our first contribution is to document
the relationship between prices and the timing of sale relative to construction. Using data
from the Survey of Construction spanning over two decades, we show that homes sold be-
fore construction begins sell at a premium relative to comparable homes sold while under
construction. The premium is largest, at 15% of the house price, 6 to 12 months prior to
construction and gradually decreases as the day of sale approaches the start of construction.
Moreover we find evidence that homes sold after construction is completed also command
a post completion premium which peaks 10 to 12 months after construction has been com-
pleted at about 8%. The second contribution of our paper is to develop a search-theoretic
model of the housing market that proposes two possible explanations behind the observed
presale price premium: (i) the option to customize home purchases before construction has
began and (ii) financial frictions faced by developers. A careful calibration of our model
to the US economy allows us to decompose the relative contribution of these two channels
for the presale premium: about a third of the premium (5.4pp) is due to financial frictions,
whereas the rest can be attributed to the customization optionality. Moreover, in an exten-
sion of our model, we show that the financial frictions channel we highlight can rationalize
the existence of the post completion premium as well.

Our housing market models search frictions in a similar vein to Gabrovski and Ortego-

! According to the U.S. Census Bureau’s Survey of Construction, during 1999-2024 about 29% of houses
were sold before construction started and 34% after it has been completed.

2Examples include the differential treatment of presold loans in US capital requirements, where banks
must use 50% risk weights for presold residential construction loans versus 100% for speculative construction
(U.S. Department of the Treasury et al., 2024; Federal Deposit Insurance Corporation, 2012); Singapore’s
Additional Buyer’s Stamp Duty with transitional exemptions for presale options to purchase granted be-
fore policy implementation (Monetary Authority of Singapore, 2011); and Australia’s First Home Owner
Grant schemes available for off-the-plan and construction stage purchases with different application timing
requirements (Revenue NSW, 2024).



Marti (2019): buyers and sellers on the market meet according to a matching function a la
Pissarides (2000). Once a meeting happens the counter-parties negotiate prices using Nash
bargaining. Both the number of buyers and sellers on the market is determined endogenously
through entry — entry of buyers captures household formation, new households who move
to the area, etc., whereas entry of sellers captures new housing development. We follow
Gabrovski and Ortego-Marti (2025) and model construction as a costly undertaking that
requires external financing from banks. Developers simultaneously search for, and meet with,
banks on a frictional credit market in the spirit of Wasmer and Weil (2004), Petrosky-Nadeau
and Wasmer (2017), Gabrovski et al. (2024a) where they secure financing and negotiate the
terms of credit.?

Our paper departs from the existing literature by explicitly modeling the process of devel-
opers selling a house prior to its construction, i.e. a presale and the associated implications
for the developer’s credit needs.* Developers with a viable housing project simultaneously
put the home for sale on the housing market and search for credit. If she finds a bank willing
to extend a loan before she finds a buyer, the developer builds the home and puts the newly
constructed house for sale as new construction. If, on the other hand, she finds a buyer first,
the developer makes a presale and collects a deposit from the buyer, which helps offset some
of the construction costs. A presold construction loan is thus smaller, which leads to more
favorable financing terms for the developer.

Consequently there are three types of houses for sale in our model: (i) homes listed
for presale; (ii) newly constructed homes; and (iii) existing (previously occupied) homes,
each with a distinct price p*’, pv, p¥, even though houses yield identical utility.® Securing
construction financing from a bank comes with a cost that reduces the transaction surplus
available to split between the buyer and the seller. Since sellers of existing homes do not
need to secure financing such transactions generate the largest surplus and these homes

command prices higher than prices for presold homes and newly constructed homes. When

3There is much empirical evidence in support of the hypothesis that there are important search frictions
in the market for credit. See, for example, Ambrose and Peek (2008), Agarwal et al. (2018), Dell’Ariccia
and Garibaldi (2005), Agarwal and Hauswald (2021), Agarwal et al. (2024). For a detailed summary of the
evidence see Gabrovski and Ortego-Marti (2025).

“Most papers in the search-theoretic literature on the housing market do not model construction at all.
Notable exceptions are Gabrovski and Ortego-Marti (2019, 2021, 2025); Gabrovski et al. (2024b), Head et al.
(2014, 2016b), however none of these papers allow for the possibility of presales.

5In our baseline model we treat all houses as yielding identical utility because we want to highlight as
cleanly as possible the mechanism through which financial frictions differentially affect the sales price of a
new home sold before and after construction. Of course, in practice there may be many differences between
these two types of homes, such as the possibility to customize a presold home. We take that possibility into
account when we calibrate the model and explore its quantitative properties.



a developer meets a buyer first and makes a presale, she is able to get more favorable financing
terms. Moreover, because the presale contract is made before financing has been secured,
the developer can pass on some of the credit-finding costs to the buyer. This increases
the price of presold homes relative to new home sales. On the other hand, after a developer
secures a credit line for speculative construction and builds the home, she must make interest
repayments until a buyer is found and the loan can be fully repaid. This creates a holdup
problem, which makes her more eager to sell the home at a lower price. This effect also
tends to push the price of new homes lower relative to the price of presold units. As a result,
our model predicts the existence of a presale premium due to the financial frictions faced by
developers.

To gauge the quantitative importance of this financial frictions channel, we calibrate an
augmented model to the U.S. economy. In the augmented model buyers who purchase a
presold home receive a utility premium which captures the option to customize the house.
In order to give the customization option channel the best possible chance at explaining as
much of the data as possible, we calibrate the size of the customization premium so as to
match a 15% presale premium.® That is, we choose to target the premium at its maximum
and we choose to identify the customization option premium using the “residual” in our
calibration strategy. In contrast, we calibrate the size of the financial frictions channel
by directly targeting financial moments in the data. Our numerical results show that the
financial frictions channel can explain about 5.4pp of the premium, or about one third of it.

Next, we examine an extension of our model that can rationalize the existence of the
post completion premium. In the extended economy, developers who do not sell their newly
constructed house receive periodic liquidity boosts, which allow them to repay some of the
remaining principal. This reduces the on-going interest payments faced by the developer.
Thus, each successive payment reduces the severity of the holdup problem and allows the
developer to negotiate a higher price for their house. A calibrated version of the model is
able to match the entire path of the post completion premium fairly well, although it under-
predicts the magnitude of the premium 12 months after construction has been completed.

On the empirical side, we employ microdata from the Survey of Construction to document
the prevalence of the phenomenon of presales across the United States. The dataset is
nationally representative and covers over 20 years and tens of thousands of individual single-

family homes, capturing geographic variation, building sizes, structural attributes, and other

6This also aligns with the notion that if customization requires time the premium will be higher for houses
that are presold well before construction starts - which is exactly what we find in our empirical results.



property characteristics. Our hedonic regressions consistently show a presale premium of on
average 2.7% and up to 15% for houses presold well before construction. These results
are robust to different model specifications and clustering methods. Furthermore, we find
evidence for the existence of a post completion premium, albeit with a more modest mean
of 1.4% and a peak of 8% at 10-12 months post construction.

Partitioning the presale premium into the contribution of the customization optionality
and the financial frictions channel is unfortunately not directly possible using the data we
have at hand. However, we do perform two empirical exercises that are broadly consistent
with the predictions of our calibrated model. First, we compare the original contract price of
homes with their final price at completion. On average the final price is 1.3% higher than the
original contract price for presold homes, 0.6% higher for homes sold under construction, and
just as high for homes sold after construction. Interpreting this as the lower bound for the
magnitude of the customization optionality, these results imply that about at least 50% of the
presale premium is due to the customization optionality. Moreover, we also document that
this uplift in the final price relative to the original contract price is invariant over time. This
is in sharp contrast to the presale premium, which exhibits significant variation, suggesting
that the customization optionality cannot explain the entirety of the price premium. Second,
we also find that areas with stronger demand for housing, as proxied by local wage growth,
see a smaller presale premium and a larger post completion premium, which is consistent
with our theoretical predictions.

The remainder of this paper unfolds as follows. Section 2 surveys the existing literature on
presale pricing, risk compensation, developer financing constraints, and the search-theoretic
literature of the housing market more broadly. Section 3 establishes four key stylized facts
about presale pricing using Survey of Construction microdata, documenting the systematic
presale premium and U-shaped pricing pattern. Section 4 develops a search-theoretic model
with credit market frictions that explains how presale premiums emerge when construction
financing is costly. Section 5 calibrates the model and decomposes the financial frictions
versus customization channels driving the premium. This section also highlights how the
financing frictions channel can rationalize the existence of a post completion premium. Sec-

tion 6 discusses policy implications and concludes.



2 Related Literature

Empirical literature. The pricing dynamics of presold homes relative to completed new
construction homes have been sparsely studied in the economic literature. The predominant
empirical finding is that presold homes generally sell at a discount compared to comparable
completed homes — though this empirical finding is largely confined to the price of apart-
ments in Fast Asian cities. For example, Gan et al. (2024) found that in Hong Kong’s presale
market, each additional month before project completion was associated with a statistically
significant decline in presale unit prices. Similar findings have been reported in Singapore,
where Agarwal and Hauswald (2021) observed that developers launch presale units at lower
prices and gradually increase them over time as uncertainty diminishes. Their study esti-
mated that presale home prices rise by approximately 1 percent per 100 days from launch.
The literature has also identified financial constraints as a potential cause for presale dis-
counts: Lai et al. (2004a) examines Hong Kong’s housing market and finds that developers
with weaker balance sheets tended to set lower initial prices for presale units to attract
early buyers. Similar behavior has been documented in mainland China, where Deng and
Liu (2009) finds that highly leveraged developers engage in more aggressive presale pricing
strategies to satisfy lender requirements. These studies suggest that presale discounts are
not solely a function of risk transfer but are also shaped by the financial health and liquidity
needs of developers.

Another theoretical explanation for presale discounts comes from forward pricing models.
Chang and Ward (1993) conceptualized presale contracts as forward transactions, in which
the presale price should, in an efficient market, reflect the expected future price of the home
adjusted for carrying costs, including financing interest and depreciation. However, devia-
tions from this theoretical benchmark occur due to frictions such as liquidity constraints,
risk aversion, and information asymmetry. These factors drive observed presale discounts,
as buyers demand compensation for bearing uncertainty in price movements and potential
delivery risks.

While presale discounts dominate the literature, recent studies have identified specific
conditions under which presale homes command a premium. One such condition is the pres-
ence of speculative demand in rapidly appreciating housing markets. In periods of strong
price growth, presale buyers may be willing to pay a premium to secure a unit before antici-
pated price increases. Gan et al. (2024) observed that during certain phases of Hong Kong’s
housing cycle, later-stage presale units were priced higher than comparable completed units,

suggesting that buyers expected continued price appreciation. Similar speculative behavior



has been documented in China’s housing boom, where Deng and Liu (2009) found that some
presale prices exceeded anticipated completion values due to investor speculation and con-
tract flipping. This finding suggests that in rapidly rising markets, presale units can attract
excess demand, leading to a presale premium rather than a discount.

Finally, buyer preferences for customization can also generate presale price premiums.
Chang and Ward (1993) studied Taiwan’s presale housing market and found that presale
units were not necessarily priced at a discount relative to existing homes; rather, they were
sometimes priced slightly higher. The authors attribute this phenomenon to buyers valuing
early access to unit selection and customization options, such as floor plans and interior
finishes. In luxury condominium markets, presale premiums have been observed for high-
demand units, particularly those with desirable locations, views, or unique layouts. Munneke
et al. (2019) finds that in high-end developments, some presold units were priced above
completed units due to the ability of early buyers to secure premium inventory before general
availability. These findings suggest that presale pricing is not always driven by risk-sharing
incentives but can also reflect consumer willingness to pay for early selection benefits.

In contrast to the studies above, we present evidence from a nationally representative
survey for the US single-family home market. We believe that this evidence captures the
empirical regularities in the US housing market better for several reasons. First, the data is
from the United States, which has different institutional frameworks and is more diversified
than the Asian cities previously examined in the literature. Second, our data is for single-
family units, which represents the vast majority of transactions on the US housing market. In
contrast, the existing literature has focused on apartment buildings instead. These types of
properties have very different characteristics when it comes to their ability to be customized.
They are also more expensive on a per project basis and require different types of financing
than the single-family home developments in the United States. Third, our data is nationally
representative and spans over two decades. This is in contrast to the existing literature, which
has focused on specific cities and limited time periods.

Theoretical literature. To the best of our knowledge, ours is the first paper to study a
model of the housing market with presales.” Following the seminal works of Arnott (1989)
and Wheaton (1990), much of the literature has used search models a la Diamond-Mortensen-

Pissarides to study prices and liquidity in the housing market.® One strand of the literature

"We should note that there are a handful of studies within the finance literature that have studied presales
in the context of asset pricing models. See, for example, Shih (1992); Lai et al. (2004b); Wong et al. (2006);
Chan et al. (2008); Edelstein et al. (2012).

8For an extensive survey see Han and Strange (2015).



follows the matching function approach to capture the empirical regularities that it takes time
to both sell a house and buy one (Anenberg, 2016; Arefeva, 2022; Arefeva et al., 2024; Burn-
side et al., 2016; Diaz and Jerez, 2013; Gabrovski and Ortego-Marti, 2019, 2021; Gabrovski
et al., 2024b; Gabrovski and Ortego-Marti, 2025; Garriga and Hedlund, 2020; Genesove and
Han, 2012; Guren, 2018; Han et al., 2022; Head et al., 2014, 2016a; Smith, 2020). Another
strand relies on fluctuations in the reservation value of houses: Krainer (2001); Ngai and
Sheedy (2020); Ngai and Tenreyro (2014).

Among these papers only Gabrovski and Ortego-Marti (2019, 2021); Gabrovski et al.
(2024b); Gabrovski and Ortego-Marti (2025); Head et al. (2014, 2016b) analyze environments
focusing on construction and the entry decision of developers. Gabrovski and Ortego-Marti
(2025) is the only paper to model developer’s credit constraints and their impact on the
housing market. The authors model credit constraints through the means of search frictions
a la Wasmer and Weil (2004): developers have a viable project, but no access to funds so they
must search for bank loans on a frictional market. Upon securing financing, they construct
new houses and list them for sale on the market.

Our study is also related to models of the housing market with search frictions and
financially constrained households. Head et al. (2016b) studies the linkages between the size
of the seller’s outstanding mortgage, prices, and time-to-sell, whereas Guren et al. (2021) and
Hedlund (2016) explore the link between house prices, sales, and foreclosures. Greenwald
and Guren (2021) explore the relationship between credit and cycles in the housing market
within the context of a model without frictions, whereas Garriga and Hedlund (2020) utilize
a search model with mortgages to study the impact of the 2006 — 2011 housing bust and
its spillover to consumption. Gabrovski and Ortego-Marti (2021) study a model with search
frictions on both the housing and mortgage markets to analyze the relationship between
housing prices, liquidity, and mortgage debt during the pre-bust build-up on the market
and Gabrovski and Ortego-Marti (2025) analyzes the importance of credit frictions faced by
developers in the context of the post-bust recovery during the 2012 — 2019 period. In a
recent study Hedlund et al. (2025) explore the role of mortgage structures on the impact
of changes in mortgage interest rates on housing prices in the context of the post-pandemic
period, 2020 — 2024.

With the exception of Gabrovski and Ortego-Marti (2025), all these papers focus on the
credit frictions faced by households. By contrast, Gabrovski and Ortego-Marti (2025) high-
lights the importance of credit frictions for developers for prices and liquidity on the market.

Relative to Gabrovski and Ortego-Marti (2025), our paper contributes to the literature by



allowing for the possibility of presales. This lets us analyze the mechanism through which
credit frictions generate a presale price premium, thereby providing a novel explanation be-
hind the existence of the premium. Our model is also rich enough to quantitatively match
key characteristics of the US housing market, which makes it possible for our calibrated
economy to quantify the contribution of the financial frictions channel to the size of the

observed presale premium.

3 Empirical Evidence

In this section we use Survey of Construction microdata to establish four stylized facts about

newly constructed single-family homes in the US:

1. Presold homes sell at a premium of 2.8%, relative to homes sold while already under

construction.

2. The presold premium is non-linear and is higher for houses that are sold well in advance
of construction. Homes that are sold 5 or more months prior to construction sell at a

15% premium.

3. Homes sold post construction also sell at a more modest premium of 1.2% on average,
with a positive relationship with the lag between completion and sale. Homes that are

sold 12 months after completion sell at a premium of 8%.

4. We find that in areas where demand is higher, the presale premium is smaller whereas

the post completion premium is larger.

Overall our analysis suggests that the pricing dynamics of new home construction follow
a U-shape relative to the date of construction. Houses are sold at a high premium about 5 to
12 months prior to construction commencing. As the construction commencement date nears
the premium shrinks. Houses are thus sold at their “cheapest” during construction. Once
construction has been completed houses begin to sell at a post completion premium. This
premium increases gradually until about a year after completion. Furthermore, the size of
the two premia is dictated by market conditions: areas with high demand are associated with
a lower presale premium, but a higher post completion premium. This evidence suggests that
the premia are, at least partially, the result of market forces, rather than purely mechanical

reasons such as the option to customize presold homes.



3.1 The Presale Premium

To examine the relationship between the timing and price of new house sale we utilize mi-
crodata from the Survey of Construction, which provides a representative sample of newly
built single-family homes across the United States.” The dataset covers a randomly selected
sample of new single-family home constructions from 1999 to 2024, comprising 138,592 ob-

servations after excluding properties built for rental purposes or constructed by their owners.

Table 1: Descriptive Statistics by Sale Timing

Sale Timing Count Price (8) Sq. Ft. Bedrooms Bathrooms
Before Start 49,860 372,098 2,936 3.7 3.4
During Construction 66,501 379,049 2,659 3.5 3.3
After Completion 27,687 379,914 2,697 3.6 3.4
Total / Average 144,048 376,809 2,762 3.6 3.4

Notes: Sample includes new single-family homes from Survey of Construction (1999-2024).

Newly built homes follow one of three construction-sale pathways as shown in Figure
1. First, homes may be presold, such that the sale occurs prior to the commencement of
construction. Roughly 35% of our sample is presold. In these cases, the median lag between
sale and construction is approximately two months, whereas the median construction period
is five months. Second, developers may initiate construction without a pre-committed buyer
and sell the home during the construction phase.'® 46% of our sample is sold while under
construction. Lastly, in 19 percent of our sample, developers start and complete construction
before securing a sale.

Table 1 presents descriptive statistics for homes across these three sales pathways, indi-
cating broad similarities in structural characteristics. However, presold homes tend to be
larger and exhibit higher sale prices on average. To quantify the impact of presale status on
the sale price, we estimate a range of hedonic regression models in which the log of the sales
price is regressed on a set of controls capturing home size and quality. To avoid capturing
price increases from post-sale customizations or alterations, our main specification uses the
sale price agreed at contract signing. The model includes a dummy variable to indicate

whether a home was presold, sold during construction, or sold post completion:

log(pz) = IB : DStage Sold + 0- Sz + - Ql + (bt,d + &;. (1>

9Multi-family homes are omitted from the analysis.
10We classify houses that are sold in the same month as construction as being sold while under construction.
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Figure 1: Descriptive Overview of the U.S. Single-Family Housing Market
Notes: Panel (a) illustrates the typical timeline and decision points in the house sale process. Panel (b)
displays quarterly median contract prices by sale timing category. Panel (c) presents the distribution of
months between sale and construction start for all presold homes. Panel (d) shows the evolution of presale
market share from 1999-2024 based on Survey of Construction data.
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The size controls in our regression specification include square footage, number of bed-
rooms, and the number of bathrooms, while quality controls incorporate a range of features
documented in the Survey of Construction. These quality measures encompass the type of
foundation, the presence of air conditioning, the existence of a basement, patio, deck, or
porch, as well as the materials used in the frame, wall construction, and whether the home
includes a garage.

The results, summarized in Table 2, indicate that across all model specifications, presold
homes command a price premium. In our preferred model, column (5), this is 2.8 percent
relative to homes sold during construction. This relationship is statistically significant at
the 1 percent level across all specifications, irrespective of the inclusion of quality controls or
the use of year and division-by-year fixed effects. Houses sold post completion also exhibit
a slightly smaller price premium of 1.2 percent. We should note that the post completion
premium is significant only in Column (5) but this is to be expected since households are
likely to systematically purchase higher quality homes first. There is thus a non-linear
relationship between price and the stage of sale, with homes sold at a relative discount while
under construction, while being more expensive when they are either presold or sold after
completion.

Our results remain broadly consistent across different clustering specifications, with
largely unaffected statistical significance as shown in Table 3. The only exception arises
when clustering by census division only, which attenuates the statistical significance of the
estimated presale premium. However, clustering at the year level or at the division-by-year
level preserves the statistical significance of the estimated price premium associated with
presold homes.

The second formulation of the hedonic regression extends the simple presale dummy
variable by incorporating a more granular measure of the time difference between the start
of construction and the sale date (equation (2)). This refinement allows for a more precise

estimation of how the timing of sales influences final home prices:

log(pi) = /6 ’ Dtsozd*tstart + 0- SZ + - Qz + ¢t,d + &;. (2)

The results of this refined model reveal an even more pronounced presale premium as
shown in Figure 2. Specifically, homes sold five months or more before the commencement
of construction exhibit an average price premium of 15% relative to homes sold in the same
month that construction begins. This suggests that buyers who commit to a purchase sub-

stantially in advance of construction are willing to pay a sizable premium.
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Table 2: Hedonic Models

Dependent Variable: Log Price
Model: (1) (2) (3) (4) (5)
Variables
Sold Before Start 0.0154**  0.0126*** 0.0130*** 0.0179** 0.0280***
(0.0020) (0.0019) (0.0019) (0.0019) (0.0025)
Sold After Completion  -0.0022 -0.0023 -0.0017 -0.0008 0.0117***
(0.0023) (0.0023) (0.0023) (0.0022) (0.0027)
Log Square Feet 0.9686*  0.9713*** 1.028** 0.8724** 0.7444**
(0.0025) (0.0025) (0.0032) (0.0034) (0.0051)
Bedrooms -0.0422** -0.0716** -0.0875***
(0.0014) (0.0014) (0.0019)
Full Bathrooms 0.1642*** 0.1684***
(0.0016) (0.0021)
Fixed Effects Year Div x Year Div x Year Div x Year Div x Year
Quality Controls No No No No Yes
Fit statistics
Observations 144,048 144,048 144,048 144,048 75,497
R? 0.65893 0.67081 0.67274 0.69397 0.68380
Adjusted R? 0.65884 0.67020 0.67214 0.69340 0.68293

1ID standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Table 3: Model with Size and Quality Controls

Dependent Variable: Log Price
Model: (1) (2) (3) (4)
Variables
Sold Before Start 0.0280*** 0.0280 0.0280***  0.0280***
(0.0025) (0.0204) (0.0033) (0.0064)
Sold After Completion 0.0117** 0.0117 0.0117* 0.0117**
(0.0027) (0.0080) (0.0055) (0.0055)
Log Square Feet 0.7444**  0.7444**  0.7444**  0.7444**
(0.0051) (0.0243) (0.0071) (0.0102)
Bedrooms -0.0875***  -0.0875*** -0.0875***  -0.0875***
(0.0019) (0.0171) (0.0037) (0.0054)
Full Bathrooms 0.1684™*  0.1684™*  0.1684™*  (0.1684***
(0.0021) (0.0204) (0.0051) (0.0068)
Clustering - Div Year Div x Year
Fit statistics
Observations 75,497 75,497 75,497 75,497
R? 0.68380 0.68380 0.68380 0.68380
Adjusted R? 0.68293 0.68293 0.68293 0.68293

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Coefficient Estimate
° °
——
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(a) U-shaped premium
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°

0
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(b) Alternative models

Figure 2: Presale Premium by Time Between Sale and Start of Construction
Notes: Panel (a) shows coefficient estimates from our preferred hedonic regression as a function of the number
of months between sale date and construction start. Panel (b) displays fitted values from our alternative
models. All regressions include division-by-year fixed effects and control for house characteristics.
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In addition to the presale premium, we also find compelling evidence of a post completion
price premium. Prices are significantly higher for homes sold a year after construction been
completed, suggesting that completed homes also command a higher price relative to those
sold mid-construction. The pattern of estimated price premiums follows a U-shape, with two
distinct peaks: a large premium for homes sold well before construction begins and a more
modest but still substantial premium for homes sold post-completion.

The marginal price impact of the sale timing relative to the completion of the project
exhibits a similar pattern. Both the presale premium and the post completion premium
remain robustly statistically significant. Estimating these timing premiums across a range
of models finds that these results are robust regardless of whether size or quality controls are
included. These results suggest that the timing of a home’s sale is an important determinant
of its final price, with both early commitment and post completion sales commanding higher

valuations.

3.2 House Customization

As we have highlighted in section 2, existing research suggests the optionality to customize
a presold home maybe be a driving force behind the existence of a presale premium. Indeed,
presold homes offer greater scope for customization than homes that are already completed.
This can affect the value of a home and its sale price in two ways. First, households may
choose more expensive design and decoration options which naturally increases the price.
Second, households may place value on simply having the ability to make choices about
design aspects that do not affect the underlying cost of the home, for example, choosing the
preferred color of painted walls.

We estimate this customization premium using two approaches. One is to compare the
original contract price of presold homes with their final price at completion. On average, the
final price for a presold home is 1.3% higher than the original contracted price. By contrast,
homes sold while under construction see a smaller increase of just 0.6%), and homes sold after
completion show no variation between contract and final price. This 1.3% price increase for
presold homes is evidence of a post-contract customization premium, where buyers choose
upgrades or changes that increase the final cost. For example, a buyer may opt for higher-
end fixtures—such as premium tapware or cabinetry—compared to the baseline inclusions
specified in the original contract.

This uplift is largely invariant over time, suggesting it does not reflect price renegotiation

in response to changing conditions in the housing market. We interpret it as a lower bound on
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Figure 3: Contract vs. Final Sale Prices
Notes: This figure shows the difference in the contract price (as used in hedonic regressions) and the final
price at the time of completion.

the degree of house customization associated with presale homes, as it captures only changes
in price that occur after the initial contract is signed. Notably in our hedonic analysis we
use the contracted price at the time of sale as the dependent variable. If we were to use the
final price instead, the estimated presale premium would be 1.3 percentage points higher.
The second approach we take is to estimate the extent to which presold homes tend to
have higher quality characteristics, as measured by the Survey of Construction. We estimate
a set of logistic regressions which the presence of each measure of quality is regressed on
whether it is presold, controlling for census division and year. As shown in Figure 4 the
results are more mixed. A presold house is associated with a higher probability of having a
full basement, central air conditioning, a non-wooden frame or a larger garage. However, it
is negatively associated with having a deck, patio, porch, or premium wall material.
Overall, our results show that the customization optionality associated with a presold
home plays an important part in determining the magnitude of the presale premium: it
can account for at least 50% of the observed premium. However, it is unlikely to be able
to explain all of it. Moreover, our estimates suggest that the premium associated with the
customization optionality is stable across time and market conditions. As we show in the next
subsection, this is not the case for the presale premium. Together, these two observations

point towards the existence of a separate, independent channel behind the presale premium.
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Table 4: Effect of Presale on Housing Quality Features

Feature Coefficient Std. Error AME
More Common in Presales

Central A/C 0.58*H* (0.02) 0.04

Two/Three-Car Garage 0.4 7% (0.02) 0.04

Basement Present (.34 (0.01) 0.08

Non-Wood Frame 0.1 7% (0.04) 0.00

Less Common in Presales

Deck —0.47HF* (0.01) —0.09
Porch —0.31%** (0.01) —0.08
Premium Wall Material —0.18%** (0.01) —0.04
Patio —0.11%%* (0.01) —0.03

Notes: Coefficients from logit regression of presale indicator on housing features. AME = Average
Marginal Effects. Sample includes 70,041 homes with complete feature data.

All coefficients significant at 1% level. Standard errors clustered by divisionxyear.

Interpretation: Positive coefficients indicate features more common in presold homes; negative coeffi-
cients indicate features less common in presold homes.

Premium wall materials include brick, stone, stucco exterior. Non-wood frame includes steel, concrete,
masonry construction.

3.3 The Price Premia and Market Conditions

Our previous subsection highlights the stability of the presale price premium attributed to
the house customization optionality of presold homes. Here, we contrast this stability to the
observed variation in both the presale and post completion premia and with their respon-
siveness to demand shocks. Both of these results highlight the customization optionality’s
inability to fully capture the observed housing price dynamics.

To examine how the presale premium varies with local housing market conditions, we
classify Census divisions into high and low demand markets based on regional wage growth
patterns. Divisions with above-median wage growth according to the wage growth data
from the Atlanta Federal Reserve’s Wage Growth Tracker (Federal Reserve Bank of Atlanta,
2024) are classified as high-demand markets, while those with below-median wage growth
represent low-demand markets. Wage growth serves as a fundamental proxy for housing de-
mand through several economic channels. Higher wage growth directly increases households’
purchasing power and their ability to qualify for mortgages, driving up demand for housing.
Areas with strong wage growth also attract in-migration of workers creating additional hous-
ing demand pressure. Indeed the existing literature has documented an income elasticity of

housing demand in the range of 0.7 — 1 (Harmon, 1988).
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We implement our analysis using an interaction model that tests whether the presale
and post construction premia systematically differ between markets that feature high wage

growth and markets that feature low wage growth:

log(pz‘) - B'DStage Sold_’_a'DHigh Wage+0' (DStage Sold X DHigh Wage)+6'si+7'Qi+¢t,d+5i7 (3)

where 6 captures the additional presale premium in high wage growth areas relative to low

wage growth areas.

Table 5: Presale Premium by Wage Growth — Baseline and Interaction Models

Dependent Variable: Log Price
Baseline Interaction Model
Model: (1) (2)
Variables
Presold Before Construction 0.0280*** 0.0367**
(0.0064) (0.0083)
Sold After Completion 0.0117* 0.0060
(0.0055) (0.0073)
Presold Before Construction x High Wage Growth -0.0278**
(0.0116)
Sold After Completion x High Wage Growth 0.0175*
(0.0101)
Fit statistics
Observations 75,497 75,497
R? 0.684 0.684
Adjusted R? 0.683 0.683

Notes: Clustered (Division and Year) standard errors in parentheses.
Signif. codes: *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 5 shows how the baseline estimates vary in markets with high and low wage de-
mand. We find that high wage growth markets tend to have lower (but still positive) presale
premium. By contrast, the post-completion premium is higher in high wage growth markets
albeit at a level that is only statistically significant at the 10% level (p < 0.10). However
breaking down the marginal impact of high wage growth by the month of sale in Figure 4
we can see that this increase in the premium is higher for houses that are sold more than
6 months after the start of construction. Although the effects of higher housing demand

have an opposite impact on the two premia, in section 5 we show how our financing frictions
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channel can rationalize the sign of both effects.
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Figure 4: High Wage Growth Interaction Coefficients
Notes: This figure shows coefficient estimates for the interaction of the high wage dummy with the number
of months between sale date and construction start. Positive (negative) values indicate a higher (lower) price
for houses sold in high wage growth areas.

Finally, we report how the premium has varied over time presenting 5-year rolling regres-
sions in Figure 5. The presale premium peaked in the 2010s before declining in the 2020s.
While the post completion premium was more volatile, being estimated at slightly below
zero until the 2012 when it rose sharply. This suggests that changing market conditions
play an important role in both the presale and post completion premia, consistent with the

financing frictions channel.

3.4 Robustness

There are several omitted house characteristics such as good views, precise location, or
orientation that will be capitalized into sale prices. Bias in our estimated premia, however,
arises only if those same attributes are also systematically linked to the timing of when a
dwelling is sold. We consider the sign of the correlation for many of these variables and the
time of sale to be ambiguous. For example consider two otherwise identical homes except
that one has a slightly nicer view. One might think that the house with the nicer view,
being more desirable, might be sold first and thus more likely to be presold. Alternatively
the developer might decide to commence construction on the lot with the more desirable
view first to take advantage of the higher inherent value of the site, since construction starts

earlier it is thus more likely to be sold during or after construction.
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Figure 5: Rolling regressions.
Notes: This figure shows the estimates of the presale and post completion premia from 5 year rolling
regressions of the baseline model with the sample window ending denoted by the x-axis. Bands denote 95%
confidence intervals.

One omitted variable that could influence our results is developer quality and reputation.
Because buying a presold home involves greater risk, such sales maybe more likely to be
secured by developers with a long track record of delivering high-quality projects. That
reputation, in turn, can enable them to command higher prices controlling for presale timing.
Consequently, our estimate of the presale premium may be biased upward, as we cannot fully
capture this dimension of developer quality in this dataset.

To test the robustness of our results, we estimate the presale price premium in a range of
different sub-samples limited to new construction with home owner associations , condomini-
ums, detached housing, and those located in metropolitan areas only. Across all sub-samples

the presale price premium remains positive and significant (Table 6).!!

4 A model of the housing market with presales

In the previous section, we established the empirical existence of a presale price premium
as well as a post completion price premium. Moreover, we showed that the two premia a
not time-invariant and respond to market changes. One potential explanation behind the

existence of a presale premium is the option to customize a presold home. Our empirical

HNote that the Survey of Construction microdata only covers new single family home so the ” Condos” col-
umn consists of the relatively small sample of houses that are single family yet still are part of a condominium
legal structure
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Table 6: Sub-samples with Quality Controls

Dependent Variable: Log Price
Baseline HO Association  Condos  Detached Metro
Model: (1) (2) (3) (4) (5)
Variables
Sold Before Start 0.0276*** 0.0437* 0.0527*  0.0274*  0.0247***
(0.0067) (0.0062) (0.0164) (0.0066) (0.0077)
Sold After Completion  0.0139** 0.0072 0.0320"  0.0161*** 0.0066
(0.0058) (0.0057) (0.0148) (0.0057) (0.0072)
Log Square Feet 0.7461** 0.7297** 0.7419**  0.7682**  0.7635***
(0.0106) (0.0124) (0.0325) (0.0129) (0.0140)
Bedrooms -0.0877*** -0.1062*** -0.0448=*  -0.0786*** -0.0876***
(0.0056) (0.0044) (0.0153) (0.0052) (0.0083)
Full Bathrooms 0.1656*** 0.1558*** 0.1556™*  0.1552***  (0.1593***
(0.0071) (0.0063) (0.0171) (0.0074) (0.0103)
Fit statistics
Observations 70,041 52,770 4,615 58,452 34,056
R? 0.67130 0.68735 0.67450 0.68815 0.63055
Adjusted R? 0.67041 0.68622 0.66152 0.68714 0.62908

Clustered (Division and Year) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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analysis shows that this customization optionality can account for about 50% of the empir-
ically observed presale premium, leaving much of the premium unexplained. Moreover, the
customization optionality appears to be constant throughout time, leaving it unable to ex-
plain the variation we see in the presale price premium throughout time and location. Lastly,
the customization option cannot explain at all the existence of a post completion price pre-
mium. Motivated by these observations, we develop a model of the housing market where
developers face financial frictions and show that these frictions give rise to a novel channel
that can rationalize both the existence of the two premia and their empirical responses to
demand shocks.

Our environment is closely related to that in Gabrovski and Ortego-Marti (2025), with
the exception that we extend the framework to allow for the possibility of presales. Time is
continuous, agents live forever, are risk-neutral, and discount the future at a rate r. There are
three types of agents in the economy: households, financiers, and developers.'? Households
are either homeowners, buyers (they do not have a house but are actively searching for one),
or idle (they do not have a house and are not actively trying to buy one).!® Developers have
the technology to construct houses, but are liquidity constraint, i.e. they need to secure
financing for their project before construction can commence. Financing can be secured in
two ways. First, if the developer manages to find a financier (bank) willing to extend a
loan, she uses the loan to fund the construction of a house that is then put for sale. Second,
if the developer manages to find a buyer willing to purchase the home “off the plan”, she
makes a presale. Upon buying a presold home, the buyer transfers a deposit to the developer
that the developer uses to finance part of the construction project. Importantly, the deposit
cannot cover the entire cost, so the developer still needs to secure a loan from a financier.
However, the loan she has to secure is smaller, which helps her save on financing costs.
Once the developer secures financing, she builds the home and transfers it to the buyer.
When the buyer receives the house she pays the price (net of any deposits made in the
case of a presale) and the developer uses the funds to repay the principal to the financier.
Searching for both credit and buyers is costly and time-consuming. We model these frictions
in the spirit of Wasmer and Weil (2004), Petrosky-Nadeau and Wasmer (2017), Gabrovski
and Ortego-Marti (2021, 2025). A point of departure from most of these studies is that in

12There is also a representative realtor, that provides services to the buyers on the housing market, similarly
to Gabrovski and Ortego-Marti (2019). However, the realtor is just a convenient modeling tool and does not
play an important part in our analysis.

13In our model, idle households can be thought of as either renting, living with relatives, or choosing not
to form a separate household. We follow much of the theoretical literature and do not model the rental
market.
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our economy the credit and housing markets operate in parallel, i.e. developers search for
financing and buyers simultaneously, with the order in which the matches occur determining
whether or not a house is presold.'

Searching on the housing market is a costly and time-consuming process for buyers as
well: it takes time for them to find a suitable house and they must rent the services of a
realtor. Even though assuming the existence of realtors is a realistic characterization of the
market, it is not a necessary ingredient to obtain our results.!> Due to the possibility of
presales in our economy, there are three types of sellers on the market: (i) developers with
a construction project looking to make a presale; (ii) developers with a newly built house
looking to make a sale; (iii) existing homeowners looking to sell their house. In particular,
homeowners suffer a separation shock with some exogenous rate which induces them to put
their existing house for sale. Thus, in our economy there are sales of new and ezisting houses,
as well as presales.

Prices, as well as the terms of credit, are determined through Nash bargaining. Con-
sequently, even though houses are identical, their prices might differ, because the seller’s
surplus from trade is different depending on whether she is selling an existing home, a new
home, or making a presale. In addition, the credit terms might differ, depending on whether
or not the developer has already made a presale. Due to the sequential timing of events, we
assume that bargaining is also sequential, i.e. if the developer has made a presale, she and
the financier take the negotiated presale price as given and if the developer has not made a
presale, the buyer and seller take the financial contract between the developer and financier
as given. Lastly, there is free entry of buyers, developers, and financiers. Free entry of both
buyers and sellers (through the entry of developers) is a necessary model ingredient to match

housing market dynamics.!

4.1 The credit market

Obtaining financing for a construction project is costly and time-consuming. We follow
Gabrovski and Ortego-Marti (2021, 2025), Petrosky-Nadeau and Wasmer (2017), Gabrovski
et al. (2024a), and Wasmer and Weil (2004) and capture credit frictions through search and

matching frictions and free entry of both borrowers (developers) and lenders (financiers).

14Tn a robustness exercise in the appendix, Gabrovski and Ortego-Marti (2021) do consider an economy
where households search for credit and housing simultaneously.

15See Gabrovski and Ortego-Marti (2019) for details; for a recent paper that explicitly considers the
intermediation role of realtors see Gabrovski et al. (2024b).

16See Gabrovski and Ortego-Marti (2019) for details.
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The credit contract terms include a loan repayment schedule and a financing fee. The terms
are negotiated using Nash bargaining (Nash, 1950; Rubinstein, 1982). There is considerable
empirical support for this approach of modeling credit frictions, especially in the case of
construction loans.!'” We denote by F the measure of financiers. The measure of developers
is D = Dy + D;, where Dy is the measure of developers who have not made a presale and D,
is the measure of developers who have. The number of matches per unit of time is given by
the matching function M (D, F). The matching function satisfies the usual properties: it is
strictly increasing in each argument and is homogeneous of degree one. Matching is random,
so the rate with which developers find credit is given by ¢(¢) = MY (D, F)/D = M°(1,¢7 1),
where ¢ = D/F is the market tightness on the credit market. Similarly, financiers find a
borrower at a rate ¢q(¢). Both the developer and the financier incur search costs while
searching for a match on the credit market. The developer’s cost is denoted by ¢’ and
captures the cost of searching for potential lenders, gathering information on loan rates,
and preparing the documentation necessary for a loan application. The financier’s cost is
denoted by ¢! and captures the costs associated with attracting applicants, advertising, and
screening. Given our assumption of random matching, there is a probability f¥ = Dy /D that
this borrower is a developer that has not made a presale. In that event the bank finances the
entire construction cost, k. With the complimentary probability, 1 — f~, the bank matches
with a developer who has made a presale and thus only has to finance the cost k — d, where
d is the deposit the buyer has made at the time of signing the presale contract.

Financing a construction project is costly for the bank. In particular, the cost to the
bank of financing k units of capital is x(k), where x(k) is a strictly increasing and convex
function. Intuitively, the cost is the principal k plus any additional loan-servicing costs
the bank incurs while the loan is active. We do not explicitly model these costs, but one
could think of them as including balance sheet costs, regulatory capital constraints, and loan
monitoring costs. Indeed, there is much evidence that banks incur theses costs in practice
and that their behavior is affected by the costs.'® As a compensation for its services the bank
receives repayments from the developer. If the bank fully finances the construction project,
the developer does not have the funds to repay the loan principal until she finds a buyer to

buy the house. At that time she collects the house price and repays the principal. During

17See, for example, Ambrose and Peek (2008), Agarwal et al. (2018), Dell’Ariccia and Garibaldi (2005),
Agarwal and Hauswald (2021), Agarwal et al. (2024). For a detailed summary of the evidence see Gabrovski
and Ortego-Marti (2025).

18See, for example, Kashyap et al. (2002) the discussions in Gabrovski and Ortego-Marti (2021) and
Gabrovski et al. (2024a).
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the duration of the loan (while the developer is searching for a buyer) the developer makes
the interest payments p per unit of time. If, on the other hand, the bank extends credit to
a developer with a presale, she need not wait for the developer to repay the principal since
there is no construction lag. Thus, the developer receives the funds k£ — d, instantaneously
builds the house, collects the sale proceeds from the buyer, and repays the bank its principal

k — d along with a financing fee, 1. Both p and v are determined through Nash bargaining.

4.2 The housing market

The housing market is also subject to search and matching frictions. This captures the
empirical regularity that it takes time to both sell a house and find a suitable home to
buy. Similarly to Gabrovski and Ortego-Marti (2019, 2025), buyers require the services of a
representative realtor in order to search on the market. The realtor incurs a cost eb? ! /(y+1)
from servicing b buyers and receives a revenue bc?(b), where ¢?(b) is the flow cost the realtor
charges each buyer. Profit maximization implies that ¢®(b) = &b?, i.e. the buyers’ search
cost is increasing in the number of buyers searching for homes. This approach to modeling
the buyers’ search cost is consistent with the empirical literature and allows us to model
entry of both buyers and sellers on the market.?

Symmetrically, sellers experience a search cost ¢, which we model as constant. Unlike
buyers, however, sellers are heterogeneous. First, some homeowners experience separation
shocks and at an exogenous rate s put their home for sale. We call this type of (housing)
vacancies existing vacancies and denote their mass as v. Second, there are newly built
homes that have been put on the market for sale by developers. We refer to these as new
vacancies and denote their measure as v”. Third, if the developer has not yet secured
financing she does not have a newly built home, but rather a permit to build. Buyers can
purchase such homes “off the plan”, before they are constructed. We call such types of
vacancies presale vacancies and denote them by v?.

As in the credit market, we model search frictions with the help of a matching function.
The number of matches (or sales) on the housing market is given by M (b,v), where v =
vF + oY +oF is the total measure of vacancies and M (b, v) is strictly increasing in each
of its arguments, concave, and exhibits constant returns to scale. Given these assumptions
the home-finding rate is m(8) = M7 (b,v)/b = MH"(1,071) and the home-selling rate is
Om(0) = MH(b,v)/v = MH(0,1), where § = b/v is the tightness on the housing market.

Thus, a higher market tightness means there are more buyers on the market per vacancy

19Gee Gabrovski and Ortego-Marti (2019) for a detailed discussion.
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which makes selling a home faster and, at the same time, finding one to buy slower.

Like much of the existing literature, we do not model the rental market since there is
empirical evidence that the two markets are different. For example, Glaeser and Gyourko
(2007) find that there is no arbitrage between the rental and owner-occupied homes and that

the two types of homes have very different characteristics.

4.3 Bellman equations

Developers. Consider first the value functions for the developer. Once she enters the
market, she begins searching for credit and for a buyer simultaneously. As she is conducting
a simultaneous search in two markets, the developer’s search costs are ¢® + ¢” per unit of
time. At the rate ¢(¢) she finds a financier willing to extend her credit and thus transitions
to the state of having a newly constructed vacant house with a corresponding value of V. If,
on the other hand, she first finds a buyer, she makes a presale, collects the deposit, denoted
by d, and transitions to the state of having made a presale and searching for credit to fund

the remaining construction costs. Thus,
Vo = —¢” =P+ q(@) [V = Vol + 0m(0)[V" — Vg, (4)

where V¥ denotes the value for the developer of having made a presale.
Next, if 0 denotes the rate of home destruction, the value function for a developer who

has a new vacancy is given by?°
(r+ VYN = —c% — p+ m(O)[p~ — k — VV]. (5)

Intuitively, the discounted flow value of having a new vacancy is the sum of three terms.
First, the developer has to incur the search costs ¢ and second she needs to make the interest
payments p to the bank. Third, at a rate #m(#) she finds a buyer and realizes a capital gain.
The gain is simply the price of the house, p”, net of the loan principal amount, k, and the
value of the vacancy, V.

Similarly, a developer who has made a presale incurs the flow search cost c? while looking
for financing. At the rate ¢(¢) she finds credit, builds the home, collects the sale proceeds
pf’ — d, and repays the financier the loan principal k& — d along with the financing fee, .

20We assume that at rate § homes are destroyed. Thus captures the home depreciation observed in practice
and provides an incentive for developers to build new homes even at the steady state equilibrium.
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Hence,

(r+8)VF = —c” +q(@)p" —d— (k—d) —v - V"]. (6)

Financiers. Next, we turn to financiers. Upon entering the market, financiers search
for developers with projects to whom they can extend credit. As this process requires
advertisement, as well as screening of applicants it comes at the cost ¢ per unit of time.
With a rate ¢q(¢) the financier meets a developer. In a fraction f¥ = Dy/D of these
meetings, the developer is one that has not made a presale, so the financier realizes the
capital gain of Fy — Fy — z(k), where Fy, Fy are the value functions of the financier when
she has and when she has not yet extended credit. With the complementary probability, the
financier meets a developer who has made a presale, so she only has to finance £ — d. Thus,

her capital gain in that event is ) — Fy — x(k — d) + k — d. Consequently,
rFy = —c" + 6q(¢) [fN[Fy = Fo = x(k)] + (1 = ) — Fo—x(k—d) + k= d]] . (7)

Once the financier forms a relationship with the developer, she finances the entire con-
struction project and receives the repayment p, while the credit line is active. At the rate
Om(6), the developer finds a buyer and repays her loan principal, which ends the relationship.
Thus,

(r+0)Fy = —c" +p+0m(0)k — F]. (8)

Households. A household that owns a home enjoys utility € per unit of time. At a
rate s, the household suffers a separation shock and puts the house for sale as an existing

vacancy. Thus,
(r+0)H =¢—s[H— V¥, 9)

where H is the value function for a homeowner and V' is the value function for an existing

vacancy. In particular, if p¥ is the price of an existing vacancy, then
(r+0)VE = =5 + 0m(0)[p” — V*]. (10)

Next, consider a household that does not have a home, but would like to purchase one, i.e.
a buyer. Upon entry, it pays the search costs and is matched with a home at the rate Om(#).
With probability 7€ = v¥ /v this home is an existing vacancy, with probability 7V = v /v,

it is a new vacancy, and with probability 7 = v’ /v the household signs a presale contract.
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Hence, if the value function for a buyer is B, then
rB = —c?(b) + m(0) [v"[H — p” — B]+ «V[H —p" — B]+«"[B" —d—-B]|, (11)

where BY is the value function of a buyer that has signed a presale contract. In particular,
once a presale is made, the buyer only has to wait for the developer to find financing to
complete construction of the home. Once it is completed, she pays the remainder of the

price and becomes a homeowner. Namely,

(r+0)B" = q(¢)[H — (p" — d) - B"]. (12)

4.4 Bargaining, laws of motion, and entry

Bargaining. Both the terms of the credit contract between the developer and the financier
and the terms of trade in the housing market are determined through Nash bargaining (Nash,
1950; Rubinstein, 1982). Similar to Petrosky-Nadeau and Wasmer (2017); Gabrovski and
Ortego-Marti (2021, 2025) we assume that bargaining is sequential. That is, if a developer
has a newly created vacancy, then her and the buyer take the negotiated terms of credit
as given and if a developer makes a presale before meeting a financier, then she and the
financier take the deposit and negotiated price as given.

Let us first consider the credit market. When a developer without a presale and a
financier meet the surplus to the developer is V¥ — V|, whereas the surplus to the financier
is F1 — Fy — x(k). On the other hand, if the developer has already made a presale, then the
surpluses are p’ —d — (k—d) —¢ — V¥ and ¢ — Fy — x(k — d) + k — d. Thus, the repayment

p and the financing fee v solve

p = argmax([VY — V|"[Fy, — Fy — x(k)]*™7, (13)
P

Y =argmax[p’ —d— (k—d) — ¢ — VI — Fy — x(k—d) +k —d]'™", (14)
P

where 7 is the bargaining power for the developer on the credit market. Similarly, if the
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bargaining power of the developer on the housing market is /3, then

pY = argmax[p” — k — VN]ﬁ[H —pN — B]lfﬁ, (15)
pN

p’ = argmax[V" — Vg)°[BY —d — B]*?, (16)
pP

p? = argmax[p® — VF)P[H — p¥ — B]'"7, (17)
pE

where for symmetry we also assume that the bargaining power of an existing home seller is
the same as that of a developer. We should note that the deposit, d, is a parameter in our
model, rather than a quantity the buyer and seller bargain over.

Since a developer with a newly built vacancy and the buyer take the terms of credit the
developer has negotiated as given, it follows that d[p™ — k — VN]/op" = —0[H — pV —
B]/opN = 1. Similarly, 9[p¥ — VE]/op¥ = —0[H — p¥ — B]/op" = 1 and, by (6), (12),
o[VY =Vl /op" = —0|BY —d— B]/0p" = 1/[r+5+q(¢)].** Hence, the first-order conditions

for the bargaining in the housing market imply the following surplus-sharing rules:

BlH —p" — Bl = (1 - B)p" - V"], (18)
BlH —p™ = B = (1= B)[p" —k-V"], (19)
BB" —d—B]=(1-p)V" - V. (20)

Analogously, one can derive the following surplus-sharing rules in the credit market:

P = Fol = (1= n)[VY =V, (21)
N —F—xtk—d) +k—d=01-np"—d=(k-d) -y -V"]. (22)

Entry and laws of motion. In our economy, there is free entry of buyers, developers
and financiers. Thus, the masses b, D,, F are determined through the free entry conditions
B =0,V, =0, F, = 0. Since creating a vacancy requires either construction or for an

existing homeowner to separate from their house, the masses of vacancies are determined

2LObserve that the negotiated price p* is not contingent on the financing fee, 1, the developer expects
to negotiate. Similarly, at the credit bargaining stage, the negotiated repayment p is not contingent on the
price p™V the developer is expected to negotiate in the housing market.
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through the following laws of motion:

N = q(¢)Dy — Om(0)vY — sv¥, (23)
P = sh — Om(0)v” — sv¥, (24)

where h is the mass of homeowners. Consider the law of motion for a new vacancy. In order
to build a new home the developer needs to find financing, which happens at the rate g(¢).
Since there are Dy developers looking for such financing at any given time, the flow into the
stock of newly built vacancies is q(¢)Dy. The flow out of the stock is the combination of
two terms: (i) depreciation, which reduces the stock by dvY per unit of time and (ii) sales,
which amount of §m(6)vY per unit of time. The intuition behind the law of motion for v¥
is analogous so we omit it. Similarly, the law of motion for developers with a presale and for

homeowners are given by:

Dy = 0m(0)Dy — q(¢)Dy — 0Dy, (25)
h= (0" +0v2)0m(0) + D1g(¢) — sh — oh. (26)

Lastly, given that developers who have not yet secured financing post their projects on the

housing market, we have the following accounting identity Dy = v*.

4.5 Steady State Equilibrium

To solve for the steady state equilibrium we first we evaluate the laws of motion at steady
state to find an expression for the probabilities 7%, 7%V, #¥, fN. Then, we derive the free
entry conditions for developers, financiers, and buyers. Next, we provide a characterization
for house prices, the repayments, and the financing fee. Lastly, derive the equilibrium presale
price premium in our model.

Steady state distributions. First, we solve for the probabilities 7%, 7¥ 7V, ¥

. Given
the laws of motion for existing vacancies and homeowners, (24), (26), it follows that at
steady state h = [[vF + v™]0m(0) + D1q(¢)]/(s + ) and vF = sh/[0m(0) + 6)]. Moreover,
oV = vPq(¢)/[0m(0) + )] and Dy = vTOm(0)/[q(¢) + §)]. Hence, since 7¥ = vF/v =

vE /(P +of + o), it follows that

1,1
B — q(@)+6 " om(0)+6 . (27)

_ 546 1 1
sayom@ 4(9) +0m(0) + 0] + 5 — 75
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Next, since vV = vq(¢)/[0m(0) + §)] implies that 7 = 7Pq(4)/[0m(0) + §)]:

Om(0) + o
P—(1-nxF 28
T TG @ 0 )
N _(]1_xF ) . 29
m =T G om®) 5 (29)
Lastly, manipulating the laws of motion and noting that f~ = D, /(D; + Dy), implies
)

Om(0) + q(¢) + 9

Entry conditions. Substituting for the free entry condition F = 0 into (7) yields the
Credit Entry (CE) condition

CF

Pq(9)

= fYE = x(B)]+ Q= f)[Y = x(k - d) + k —d]. (31)

Intuitively, the left-hand side of the equation represents the cost a financier expects to pay
while searching for suitable lending opportunities. The right-hand side is the expected profits,
which are the weighted average of two terms. First, if the financier meets a developer who
has not made a presale, she realizes the capital gain F; — x(z): the gain in value of having
a lending relationship with a developer who is building a new vacancy net of the cost of
financing the venture. Second, in the event she meets a developer who has made a presale,
the financier receives the financing fee net of the costs to provide liquidity, x(k —d) — (k—d).
The Housing Entry (HE) condition, which has a similar interpretation, can be derived by
substituting Vj = 0 into (4):

S+ cP =q(p)VN +om(9)VT. (32)

Combining the Bellman equations for the value of a new vacancy with that for Fi, (5),
(8), yields an expression of the surplus created between a developer and financier when they
jointly create a new vacancy. Similarly, from (6), one can derive the following expression for
the surplus created between the developer and the financier when the developer has already

made a presale. Substituting the the two expressions into (31), together with the Nash
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bargaining solutions (21), (22) implies the following CE condition

L [emO ()
gy = O [ gy

(33)

+ (L)1 fY) [pp—d—x(k—d)—Q(‘b)[pp—’f—w]—cD}.

r+9+q(o)

Next, consider the surplus generated when the developer makes a presale. The total
surplus is BY —d — B + VP — Vj. Using free entry and the Bellmans (12), (6) yields an

expression for the surplus we can plug into (32) to get the HE condition:

(N — (o5 + F
HE: ¢+ P =nq(¢) [8 (r@féJr 9(m<;r) ) _ X(k)}
oAl —dr ) -

On the buyers side, free entry together with (11) and the Nash bargaining solutions (18),
(19), (20) imply the following Buyer Entry (BE) condition

c”(b)
m(6)

=(1=B){x"[H - V"] +a"[H -k - V"] +a"BY —d+V"]}. (35)

The intuition behind it is similar to the intuitions behind the (CE) and (HE) conditions: the
expected search cost for buyers equals a fraction (1 — ) of the expected surplus from trade.

Manipulating the Bellman equations, together with (18), yields the equilibrium (BE):
cB(b) g+ p—(r+0)k

(1 — E, _N N
m(e) TN T AT @ T r o st 0m(0)

pa(P)H —k =] — " —d(r +9)
r+9+q(o) '

BE:

+m (36)
Together equations (33), (34), (36) solve for ¢, 8, b as functions of prices, p¥, pV, p¥, the
repamynet p, and the financing fee .
Repayments, and the financing fee. Next we turn our attention to the repayment,

p, and the financing fee 1. Using the Nash bargaining solutions (21) and (22), together with
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the Bellman equations (8), (6), and (5) one can obtain

p=(1-n) [Gm(e)(pN —k)— CS} +1n [cF +[r+0+0m(0)]x(k) — Qm(e)k] , (37)
_ r+0+4q(9) [ x(k—d)—(k—d)
rro+na@) |1 e ta@)

+ (L =)+ (r+08)(p" — k)| - (38)

The presale price premium. Using the Nash bargaining solutions (18), (19) one can
express the prices for an existing and a newly built house as a function of the value of the

house, H, and the trade surplus:

e+ c®
pE:H_(l_ﬂ)r+5+s+/89m(9)’ <39)
B g4 p—(r+d)k
pN_H_(l_ﬁ)<r+5+s+60m(9) r+6+s+69m(9))' o

Intuitively, the price of the house is the entire net present value of owning a home, H, net
of the fraction of the surplus allocated to the buyer.

The price of a presold house is characterized by an analogous expression

r—+0
q(9)

pr=H- OO

d—a—ﬁﬂﬂ—k—¢— (1)

r+9 cP }
The difference as compared to the expressions for p¥ and pv is that the buyer has to pay
the deposit d at the time of signing the contract, so the price takes into account the cost of
providing these funds for the buyer.

Using the expressions for the price of a presold home and a newly built home we can

approximate the presale premium as

PN _ (1. i_N_T‘HSN_ i_N
o= Bﬂw+ﬁ@ ‘/} gy = Bﬂ¢+ﬁ@ V]’ (42)

for r and 6 relatively small as compared to ¢(¢). When the discount and depreciation rates
are small, the buyer’s cost of prepaying the deposit is essentially zero, so the only difference
in the prices comes from the cost of providing the house to the developer. In the case of a
presale this is the expected search cost of financing, ¢ /q(¢) together with the financing fee

1. In the case of a new home sale, the cost is the value of the vacancy V. Substituting for
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VN 1) while maintaining that r + ¢ is small, yields

P cF+ S
P = (1= B) |k —d)— (k- )+ - H (13)

@) " pY = x(k) - Tm(@)
Intuitively, when the developer and the buyer sign the presale contract, the developer is able
to pass on the expected financing costs, x(k — d) — (k — d) + ¢ /[nq(¢)], to the buyer. This
tends to inflate the price p”’. When the developer makes a new sale, however, she has already
secured financing and is thus subject to a holdup problem. The bank was able to negotiate
an interest fee p such that the developer can only extract a fraction n of the surplus to the
developer-bank pair from making a sale, p" —x (k) — (¢/" +¢)/[#m(6)]. This tends to depress
the price p"V. Hence, when making a presale the developer is able to pass on some of the
financing costs to the buyer whereas when making a new home sale she is instead subject to

a holdup problem from the bank. This generates the presale price premium in our economy.

5 Numerical Results

The main focus of our paper is to analyze how the price of a new home depends on the timing
of its sale. Our results in section 3 establish the empirical existence of a presale premium and
our model in section 4 proposes a novel mechanism behind the presale premium: the holdup
problem developers face when selling a new home due to financial frictions. In practice,
presold houses may sell for higher prices because of the option for customization. This is
particularly plausible in our data sample of single-family units, which are generally easier
to customize than condominiums. To account for this potentially quantitatively important
distinction between presold houses and houses sold post construction we extend our model
to allow for the utility flow of a home purchased before construction to be different from that
of a new or existing home purchase. In particular, if the buyer purchases a presold home, her
instantaneous utility is now (1 + x)e, where x governs how much the household values the
option to customize her home relative to the utility of a non-customized home. Everything
else in the model is kept the same. Appendix A details how the model equations change as

a result.

5.1 Calibration

We calibrate the model at quarterly frequency. To begin with, normalize the utility of

homeownership and the scale parameter for the buyer’s search cost both to one, i.e. e =¢ =

33



1.%22 The discount rate is set to » = 0.0079 in order to match an annual real mortgage rate

of 3.156%.2* The destruction rate, J, is set to 0.004 to match an annual depreciation rate
of 1.6% (Van Nieuwerburgh and Weill, 2010). For the purposes of our quantitative analysis,
we impose a Cobb-Douglas matching function in both the credit and housing markets, i.e.
m(f) = pf~* and q(¢) = pupp~*f, an approach that is standard in the literature. The
elasticity of the matching function in the housing market, « is set to 0.16 following the
evidence in Genesove and Han (2012). The elasticity in the credit market is ay = 0.5 as in
Petrosky-Nadeau and Wasmer (2013). The bargaining power in the housing market is set to
one half, following Ngai and Sheedy (2020) and Gabrovski and Ortego-Marti (2025).

This leaves us with thirteen parameters to be calibrated internally using aggregate data
targets. First, we set the separation rate s = 0.0172 in order to match an average tenure of
11.8 years, as reported by Redfin for 2023 (the last year in our sample). Next, we set the
time-to-sell equal to 1.6 quarters, which is consistent with the average in the U.S for the
period 1991:M1 — 2023:M12.?* The evidence in Genesove and Han (2012) suggests that the
time-to-sell and time-to-buy have similar magnitudes, so we set the time-to-buy equal to 1.6
quarters as well. These moments allow us to pin down p = 0.6250 and py = 0.3085. Next, we
set the average search cost for the seller to 2.25% of existing home prices, which is consistent
with the realtor commissions reported by Barwick et al. (2017). Thus, ¢ = 1.02. Similarly,
Ghent (2012) estimates an average transaction cost for the buyer equal to 8% of the house
price, so we set ¢B(b)/m(0) = 0.08p”. This moment pins down c¢? = 42.03. To calibrate
the search costs for the financier, we follow Gabrovski and Ortego-Marti (2021, 2025) and
interpret them as liquidity costs, i.e. the difference between the yields of a safe but perfectly
illiquid asset and a safe but perfectly liquid asset. The annual yield of the perfectly illiquid
asset is set to 7%, following the New Monetarist literature, whereas the yield of the perfectly
liquid asset is set to 3%, consistent with the average secondary market rate on 3-month
T-bills for the past 30 years.?® Consequently, we set ¢’ to be 0.9853% of k. To pin down the

22Tndeed, in this class of models both the utility and the scale of the cost function can be normalized to
any positive number, without affecting the numerical results. See Gabrovski and Ortego-Marti (2025) for
details.

23During the period of 1991 — 2023, the average nominal rate for a 30-year fixed mortgage was 5.85%
(data series reported by Freddie Mac’s Primary Mortgage Market Survey), whereas the inflation rate was
2.61% (as calculated from the Consumer Price Index for All Urban Consumers: All Items in U.S. City
Average series released by the U.S. Bureau of Labor Statistics).

24Tn particular, the measure of time-to-sell we use is the Median Number of Months on Sales Market for
Newly Completed Homes series reported in the New Residential Sales release by the U.S. Department of
Housing and Urban Development.

2For example, Herrenbrueck and Wang (2023) uses data on time preference, expected real growth, and
expected inflation to estimate the interest rate on a perfectly safe and illiquid asset of around 7% and
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deposit on presold homes we set d = 10% of p”, which yields d = 6.6788. Next, as pointed
out by Gabrovski and Ortego-Marti (2025), the equilibrium equations pin down the buyer’s
cost cB(b), but not b and v separately. Thus, one needs to look at deviations from steady
state in order to calibrate . To this end, we increase £ by 1% and pick v = 0.3187 in order
to match (db/b)/(dv/v) = 2, which is the estimate of the slope of the Beverdige Curve in
the housing market from Gabrovski and Ortego-Marti (2024).

We take special attention in calibrating the last five parameters x, 7, k, x, and € (x(k) =
Xk©) since these parameters govern directly the size of the presale price premium and the
relative contribution of the customization option channel and the financial frictions channel
to the premium. Specifically, the bargaining power n directly impacts the magnitude of
the holdup problem and the function x(k) governs both the magnitude of how much more
expensive it is to provide credit for speculative versus presold loans and the size of the
credit costs the developer can pass on the buyer when making a presale. Consequently,
we choose moments directly relating to the credit market and to presales to pin down the
parameters. To begin with, the bargaining power in the credit market is set so that we match
the average fraction of presold homes to sales of newly built homes for our sample period.
This yields = 0.8804.2° Next, we follow Gabrovski and Ortego-Marti (2025) and match
the debt-to-equity ratio for developers, k/VY to be 94.7%. This yields k& = 19.7810. To
calibrate the bank’s costs of carrying a construction loan, we impose x (k) = xk¢. In practice
a pre-commitment by the buyer lowers the financial risk of the loan, so financial regulators
assign a risk-adjusted weight for presold home construction loans equal to 50% of the weight
assigned to speculative construction loans (U.S. Department of the Treasury et al., 2024).
As capital requirements are likely to be a major source of loan-servicing costs for banks, we
use this information to target the relative cost of financing loans for presold construction
versus speculative construction. In particular, we set x(k —d)/(k—d) = 0.5 x(k)/k so that
the bank’s balance sheet cost of carrying one unit of presold construction loan on its books
is half that of carrying one unit of speculative construction loan. This moment yields y =
0.0104. Next, the Survey on Acquisition, Development and Construction Financing reports
the average effective interest rate on presold construction loans. Using the information for
the 2023Q1 — 2024Q4 period, we find the average effective interest rate to be 11.6588% and

Berentsen et al. (2011) uses 7.4% as the interest rate on such an asset, consistent with the average rate for
AAA corporate bonds.

26Intuitively, the fraction of presold homes relative to new home sales is determined by how much more
likely it is for the developer to find a buyer before she finds credit. Since the credit-finding rate is g(¢),
there is a direct link between the credit market tightness and the fraction of presales. Given free entry, this
translates to a direct link between the bank’s expected profits, i.e. 1 and the fraction of presales.
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the average loan term to be a little over a year. During the same period inflation was 3.55%
annually, so we set the financing fee to ¢/(k —d) = 8.1083%. This yields € = 2.6826. Lastly,
we turn to x, the parameter governing the customization optionality premium. To calibrate
it we take the most conservative approach possible and target a presale price premium of
15%. Thus, z is identified by the residual premium that is unexplained by the financial
channel in our model, giving the customization channel the best possible standing relative
to the financing channel. For the same reason we target a presale price premium of 15%,
which is the maximal premium for our sample (for homes sold 5 or more months before

construction) rather than the average premium of about 3%. This yields x = 27.97%.

5.2 Model Fit

Our calibrated equilibrium does well on a number of un-targetted moments which we sum-
marize in Table 8. First, the model replicates a fraction of existing home sales to total
home sales that is close to that in the data. The model counterpart of the moment is 7%
and its value at the calibrated equilibrium is 80.6%. To arrive at a data counterpart, we
use the series New One Family Houses Sold reported by the U.S. Census Bureau in the
New Residential Sales release together with data on existing home sales reported by the
National Association of Realtors. This yields an average empirical value for 1991Q1 —
2024Q3 of 88.49%. The second moment is the vacancy rate. It’s model-generated expression
is (vF + o) /(0¥ + v 4+ h) and its value at the calibrated equilibrium is 3.1%.2" This is
slightly larger than the 1991Q1 — 2024Q3 average value for the Homeowner Vacancy Rate,
reported by the U.S. Census Bureau, of 1.8%, but still within the ballpark. Next, both

N P
w, and new home sales rate, M

the model-implied construction rate, are
about 0.41%, whereas their data counterparts are 0.99% and 0.51% respectively.?® Lastly,
the average markup reported in De Loecker et al. (2020) for the period 1999 — 2015 (the
last year reported) is 46.88%. This is a bit lower than the model-implied one of 98.65%, but

not quantitatively too far off.

2"Note that in our model there are three types of vacancies: “off the plan” vacancies available for a presale,
newly built homes, and existing homes available for sale. Since presale vacancies have not been constructed
yet, the vacant houses in our economy are vF + o,

28To calculate the construction and sales rates in the data we use three series reported by the Census
Bureau: New One Family Houses Sold, New Privately-Owned Housing Units Started, and Housing Inventory
Estimate: Total Housing Units in the United States. Since the last series is only available from 2000Q2, we
take the data averages for the period 2000Q2 — 2024Q4.
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Table 7: Calibration

Externally calibrated parameters

Preferences/Technology Parameter  Value Source/Target

Utility € 1 Normalization

Buyer cost scale parameter c 1 Normalization

Discount rate r 0.0079 Real mortgage rate= 3.156%
Elasticity of Housing

Market Matching Function a 0.16 Genesove and Han (2012)
Elasticity of Credit

Market Matching Function o 0-5 Petrosky-Nadeau (2013)
Destruction rate 0 0.004 Van Nieuwerburgh and Weill (2010)
Bargaining power in housing market Ié] 0.5 Ngai and Sheedy (2020)

Internally calibrated parameters

Preferences/Technology Parameter  Value Source/Target
Separation Rate s 0.0172 Tenure= 11.8 years
Efficiency of Housing _ ‘
Market Matching Function H 0-6250 TTS= 16 quarters
Efficiency of Credit _

Market Matching Function Hi 0-3085 TTB=TTS

Seller cost e 1.0200 Realtor fee = 2.25% of price
Developer cost cP 42.0301 Average buyer cost= 8% of price
Financier cost cf 0.1949 Liquidity premium= 4%
Deposit on presold homes d 6.6788 Deposit = 10% of price

Frac. of presold home sales to presales

Bargaining power in credit market i 0.8804 and newly built home sales — 29.29%
Construction cost k 19.7810 Debt-to-equity ratio = 94.7%

- _ presale loans risk adjusted weight= 0.5
Loan-servicing scale cost X 0-0105 of speculative loans risk adjusted weight
Loan-servicing cost elasticity € 2.6826 presold construction loans

interest rate = 8.11%
Utility premium from customization T 0.2797 presale price premium = 15%
Buyer cost function 5 0.3187 Elasticity of buyers

elasticity parameter wrt vacancies = 2

Note.- Table 7 summarizes the calibrated parameter values and their sources/targets. The top panel depicts the externally set
parameters and their sources. The bottom panel shows the internally calibrated ones and the empirical targets used to recover
each parameter.
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Table 8: Un-targeted moments

Moment Expression Model  Data

Existing to Total Home Sales P 80.6%  88.49%

Vacancy Rate % 3.1% 1.8%

Construction Rate @ 0.41%  0.99%

New Home Sales Rate M 0.41%  0.53%
N N P P

Developer Markup NP H#;Jr#i;” + oNT k+wi#5(9) —1 98.65% 46.88%

Note.- Table 8 compares model moments to those in the data for moments not targeted in the calibration.

5.3 Numerical Exercises

We conduct two counter-factual exercises so as to evaluate the quantitative importance of
the channels in our model. Since our main focus is on the pricing implications of the financial
frictions faced by the developer, we begin by asking what fraction of the presale premium
can be attributed to the ability to customize one’s home and what fraction can be attributed
to the financial frictions faced by developers. To this end, we set x = 0 and re-calculate the
implied equilibrium prices, as well as several measures of liquidity summarized in Table 9.

If there were no option for customization, our model predicts that the presale premium
would be around 5.42%, about a third of the observed presale premium. Interestingly,
this value is close to the observed premium for properties sold within one quarter of the
construction start date. Since such properties are less likely to have the same range of
customization options as properties bought further out from the construction inception date,
this can be seen as further (indirect) support in favor of our model’s quantitative fit. In
addition to a reduced premium, the absence of customization leads to small changes to the
overall liquidity on the market. We see that the time-to-sell decreases slightly and, at the
same time, the vacancy rate decreases pointing towards an increase in market liquidity. This,
however, is the result of a buyers’ exodus as seen in the 11% decrease in the equilibrium
number of homeowners.

Next, Gabrovski and Ortego-Marti (2025) estimate that during the post 2007 housing
market crash recovery (i) the cost for developers ¢ increased; (ii) the separation rate s
decreased; (iii) construction costs k increased; (iv) the utility of homeownership increased.
Since these parameters capture important determinants of the presale price premium in our
model, we investigate its response to shocks to these parameters in Figure 6. We also explore
the premium’s response to changes in the search cost for banks, ¢/’ and the bargaining power

of developers, n. First, quantitatively, changes to the developer’s search costs (Figure 6c¢)
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Table 9: Counterfactual Exercise: No Customization Utility Premium

Moment Expression Baseline Value Counterfactual Value
G

Presale premium — 1 15% 5.42%
p

Vacancy Rate _T_ - 3.1% 2.86%

v
P

Fraction of presales T 29.29% 30.51%
P T N

Time-to-sell W 1.6 1.48

Homeowners h 1,680 1,496

Note.—Table 9 compares the calibrated equilibrium values of several model moments to the values
in the model-implied equilibrium when x = 0.

or the separation rate (Figure 6e) do not affect the presale premium by much. This is the
case because both parameters affect the surplus symmetrically, whether it is a new home
sale or a presale so they have comparable impacts on both p” and pV. Next, changes to
the bank’s search costs (Figure 6d) have slightly larger impact on the premium. Intuitively,
larger search costs exacerbate the holdup problem for developers with a speculative loan,
which tends to increase the presale premium. Interestingly, a demand shock captured by
an increase in the utility of homeownership (Figure 6a) has a similar quantitative effect.
The quantitative size of the holdup problem is also governed by the bargaining power for
developers, n. For larger n the bank is able to extract less of the surplus, which tends to
decrease the presale premium. At the same time, since banks generate less profits, they
are disincentivized to enter the market which makes finding credit harder. As a result, the
expected search cost c¢”/q(¢) increases. Since developers with a presale are able to pass on
some of these costs to the buyer, this effect tends to increase the presale premium. Figure
6f shows that for n less than ~ 0.85 the former effect dominates and for larger bargaining
powers, the latter. Lastly, supply shocks in the form of an increase in construction costs have
large effects on the presale premium. This is because more expensive construction increases
the gap between the cost to finance a presale loan for the bank, x(k — d) and the principal.
Since this gap is a cost the developer can partially pass on to the buyer, the increase results
in an increase in the presale premium. Moreover, a higher construction cost increases the
severity of the holdup problem for a developer with a speculative loan, since the cost to

finance such loan for the bank, y (k) increases as well.
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Figure 6: The figure graphs the value of the presale price premium = pP/pN — 1 as a function of parameter values. Panel
(a) depicts the premium as a function of the utility €; (b) as a function of the construction cost k; (c) the developer search
cost cP; (d) the bank’s search cost c¥'; (e) the separation rate s; (f) the developer’s bargaining power in the credit market, 7.

5.4 Explaining the post completion Premium

Apart from the existence of a presale price premium, our empirical results also support
the presence of a post completion premium: houses sold post construction tend to sell for
about 1.4% higher. Moreover, the premium is increasing the longer the house takes to
sell with the premium of houses sold about a year after completing being around 8%. The
financial friction channel we analyze in our exploration behind the causes of the presale price
premium also offers a natural explanation for the post completion premium. If developers
repay some fraction of the loan as they are waiting to make a sale, this would reduce the
severity of the holdup problem they are facing and consequently yield a higher price. In
this section we present an extension of our framework that explicitly shows our mechanism
of financial frictions can indeed reproduce the empirical behavior of the post completion
premium outlined in Figure 2.

In particular, we extend our theoretical environment from Section 4 in the following way.
Once developers secure a speculative construction loan and build a new house they search

for a buyer, as in our baseline model. However, now they are subject to a Poisson shock s¢

40



that leaves them with some extra liquidity which they use to make a principal repayment on
the loan. Each time they are hit with the liquidity shock they repay k/@"*!, where ¢ > 1
is a parameter that governs how much the developer repays at each step and 7 is an index
indicating how many principal repayments the developer has made thus far. To capture the
idea that principal repayments decrease the cost of carrying the loan, we also impose that the
interest payments, are contingent on how many principal repayments the developer has made.
That is a developer who has made 7 principal repayments and has negotiated an interest
payment p repays p/@’ per unit of time. Since the cumulative principal repayments made by
a developer who holds the loan forever are >~  k/p"™ = k/(¢ — 1), we choose ¢ = 2 in our
calibration strategy, so the sum equals the principal k. We should explicitly mention that the
exact process through which the developer makes principal repayments will not qualitatively
impact our results. As long as developer’s interest payments decrease as time passes, our
mechanism would deliver a post completion premium. The rest of the environment is as in
section 5. We also keep our calibration strategy as close as possible to that of the baseline
model. Appendix B contains a complete description of the theoretical environment and the

calibration strategy when developers make periodic principal repayments to their speculative

loans.
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Figure 7: Panel (a) graphs the price premium for houses sold -1 (presale), and 7 = 0,...12 months after construction.
The premium for presold homes is 100(pP/péV — 1), where pév is the price of a home sold prior to the developer making any
principal repayments. The premium for a home sold T months after construction is the expected price pfv given the
distribution of developers who have made i repayments T months after construction. Panels (b) and (c) graph the distribution
of the remaining portion of the principal L(i) = k — 23:1 k/p? (b) and the interest repayments p/¢* (c) for developers who
have finished their project 1,2,3, or 4 quarters ago, conditional on mot making a sale.

Figure 7a depicts the model-predicted post completion premium, which reproduces the
empirical pattern quite well. Intuitively, once the developer secures a speculative loan and
completes construction she lists the house for sale. From then on she may experience a

liquidity shock that allows her to repay a fraction of her remaining principal balance. In
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particular, 7 quarters after construction is completed, the probability the developer has made
i principal repayments is e "¢ (75¢)"/i!. Given the randomness of the process, this generates
a distribution of remaining principal balances L(i) = k — Z;Zl k/¢’ (Figure 7b) and interest
repayments p(i) = p/¢' (Figure 7c). As 7T increases, the developer experiences, on average,
a higher number of liquidity shocks. This leads to a decrease in the average L(i) and p(7)
for this cohort. As a result, the developer faces a less severe holdup problem. This makes
them less eager to sell, which consequently leads to a higher average price for houses sold 7

quarters after construction as opposed to 7/ quarters, where 7 > 7’.
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Flgure 8: The figure graphs the value of the presale price premium (solid line) = pP /p(])\’ — 1; the average post completion
—4s i
. . . . oo _Ne *cse)
premium for houses built 12 months after completion (dashed line) = > 2 p; .7/]) — 1; and the average post

completion price premium (dotted line) = $°°° | e~ 0m(O(T=1)/3(1 — e=0m(O)/3)[3°% p M]/ py —Llasa
function of parameter values. Panel (a) depicts the premiums as a function of the utzhty e; (b) as a function of the
construction cost k; (c) the developer search cost ¢P; (d) the bank’s search cost cI'; (e) the separation rate s; (f) the
developer’s bargainmg power in the credit market, 7.

As one would expect the presale premium and the post completion premium 12 months
post completion respond similarly to changes in parameter values. Figure 8 compares quan-
titatively the responses of the presale premium and the post completion premium for homes
sold 12 months after completion (which is the point at which the post completion period is
largest). The two premia respond largely the same to parameter changes with the presale

premium being a bit more elastic. One exception is their response to changes in the bargain-
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ing power for the developer, n. This is the case because for high n the developer search costs
cP /q(¢) are very high. Since a developer with a presold home can pass on some of these
costs to the buyer, this tends to increase p”’ and hence the presale premium. This effect is
absent from the post completion premium, so it is decreasing for all 7.

Our model can also rationalize the empirical evidence we highlighted in section 3. In that
section, we showed that regions with higher wage growth tend to experience a lower presale
but a higher post completion premium. Through the lens of our model, a higher wage growth
translates to larger demand for housing, i.e. an increased £.?° Consistent with the evidence,
Figure 6a shows the presale premium decrease in €. Morerover, consistent with the evidence,
the average post completion premium increases, even though the premium at 12 months
post construction decreases. This is the case because an increase in utility incentivizes more
construction, which increases the congestion in the market and consequently time-to-sell.
This generates a composition effects, leading to the average house sold post construction

being sold later and consequently to a larger average post completion premium.>

6 Conclusion

Despite comprising one third of all new, single family house sales in the US the presale
process has been remarkably under studied. This paper documents a striking departure from
conventional wisdom about presale pricing in housing markets. Using comprehensive data
spanning 1999-2024, we find that US single-family homes sold before construction command
systematic premia rather than the discounts typically found in the literature. These premia
are economically significant, averaging 2.8% and reaching as high as 15% for sales well before
construction begins. Moreover, our analysis documents the existence of a post completion
premium: houses sold after construction has been completed sell at a premium of 1.4%, with
houses sold a year after completion selling for about 8% higher. Thus, housing prices follow
a U-shaped relationship relative to the date of construction. Importantly, we find that the

buyers’ option to customize a home if purchased as a presale could account for some, but

29There is a direct empirical link between income and housing demand (Harmon, 1988) which, as Ngai
and Sheedy (2020) argue, translates to a correspondence between income and the utility parameter &.

30We should point out that our analysis does not make a distinction between the presale premium at a
single point in time and the average presale premium. If we were to consider a model with heterogeneous
presale premia, as the date of sale nears the date of construction, the presale premium would decrease due to
the decreased utility benefit of the customization optionality. At the same time the magnitude of the financial
frictions channel should remain unchanged. As the composition effect would make it more likely homes are
presold closer to the date of construction, the average presale premium would decrease even further. This
would magnify the strength of the response but not change its sign.
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not all of the premium. In addition, we find that the customization optionality induces a
presale price premium that is stable over time. This is in sharp contrast to the evidence
on the presale and post completion premia, which both ary through time and respond to
changes in demand.

Together these observations, along with the fact that the customization optionality cannot
explain the existence of a post completion price premium motivates us to develop a search-
theoretic model in order to explain the data. In the model, there are frictions associated with
both finding construction credit and finding a buyer for a house. Thus, developers search for
buyers and credit simultaneously. If they first find a buyer willing to purchases the home “of
the plan”, developers make a presale and continue searching for presold construciton loan.
If they first find a lender, developers receive a speculative construction loan, build the home,
and continue searching for a buyer. When the developer makes a presale, she enters an
agreement with the buyer, which allows her to pass on some of the expected costs associated
with finding credit. When she secures speculative construction loan, on the other hand, she
must bare all of the credit-finding costs. In addition, she is stuck with an active loan that is
associated with periodic interest payments. This creates a holdup problem for the developer
when she negotiates a price with the buyer: the buyer knows the developer wants to sell
the house fast, so she can repay the loan, which allows the buyer to negotiate a lower price.
Together both effects tend to push the price of a presold home higher relative to the price
of a newly built home, giving rise to a presale price premium in our model.

To gauge the quantitative importance of the financial frictions channel for the presale
price premium, we carefully calibrate a version of our model to the US economy. Our
results imply that 5.4pp of the premium (or about one third) are due to the credit frictions
channel and the rest can be attributed to the customization option. Moreover, we show that
in an extension of our model where developers periodically repay some of the speculative
construction loan principal, the financial frictions channel can explain the post completion
premium as well.

Our findings raise several productive lines of inquiry. Future research could explore
whether the size of the presale premium varies across types of housing, developers or in
response to broader market fluctuations, such as tightening credit cycles. Likewise, the role of
regulatory frameworks — for instance, presale escrow rules or local lending standards—could
alter developer incentives and reshape the magnitude and persistence of the premium. By
documenting the existence of a robust presale premium in the US single-family home market

and offering a model to explain it, our paper demonstrates that the financial frictions faced

44



by developers have important consequences not only for overall liquidity and prices on the

market, but also for price dispersion.
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A Appendix: Calibrated Model with Customization
Utility Premium

Our baseline economy outlined in section 4 treats the utility households receive from living
in a house as identical regardless of whether or not the home was presold, new construction,
or previously occupied. In practice, presold homes likely come with an utility premium
from customization: the buyer can choose add-ons such as a porch, granite counter-tops, or
specific door handles. Such options to customize one’s house may significantly impact the
utility from living in the home and are likely captured in the house price. Of course, one
can customize a newly built or previously occupied house as well, but their purchase price
is likely not going to capture the customization option in the same way it is captured in
a presale. Since this effect may have quantitatively important implications, we extend our
model to take into account the potentially higher utility one derives from living in a home
they have bought prior to construction.

We model the customization utility premium as a scalar x to the utility of the home, ¢:
if a household has purchased a previously occupied house or a newly built one, the utility is
g; if it has purchases the house as a presale the utility is (1 4+ z)e. In the model we do not
impose any sign restriction on x let our calibration speak to whether or not there is indeed
a utility premium, i.e. z > 0. Everything else about the environment is as in the baseline
model. Hence, we only introduce the equations that change in our extended environment.

Since presold homes yield different utility, (12) transforms into
(r+0)B" = q(0) |H - (" —d) — B" | (44)
where H is the value of owning a presold home:
(r40)H = (1+x)e — s[H — V. (45)

Consequently, the housing entry condition, (34), transforms into

Om(0)p"N — (¢ + ")

HE: ¢ + ¢ = nq(9) [ - x(kr)}

r+ 0+ 60m(0)
a(9) [l =k —v| —” —d(r +9)
+ B6m(6) P S , (46)
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and the price for presold homes is now given by

P:~_ﬂd_ _ {~—k— _ﬂd_i]
Py T O R T ) o
Furthermore, the Buyer Entry condition is now given by
- P 5N e+c” N p—(r+0)k
BE: o) _U_ﬁ){(” T S s gom@® T 10+ Bom(d)
pa(@)H —k—¢] =’ —d(r +9)
o o+ q(0) } (48)

All other equilibrium equations in the model remain unchanged.

B Appendix: Model with Principal Repayment

B.1 Environment

Let us now detail the model environment when developers make periodic principal repay-
ments to the bank once they have built a new house, but before they have made a sale.
Since our extension only affects newly built homes, most of the model equations remain
unchanged. Thus, we only detail the equations which do change.

To begin with, a developer who has a newly built housing vacancy now has a value

function given by

s_ P k
(r+0)VN = —c° — E + 6m(0) [pfv — VZ-N] + sc {Vﬁl — VN~ 90”1} , (49)
where the index ¢ indicates how many times previously has the developer experienced a
positive liquidity shock. Similarly, the value function for a bank with an existing speculative

loan on its books is given by

k
(7" + 6)F1,i = —CF =+ 5 — 9m(9)F1,z + S¢ |:F17i+1 — Fl,i + gpi+1:| . (50)

Since there is now a distribution of loan balances for newly constructed homes, the buyer’s
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value function is given by
rB = —c"(b) + m(0) [#"[H — p” — B] + n”[B” —d — B]] +7TNZ[H —p™ — Blg(i), (51)
i=0
where

L Om(0)+9 sc ’
9(0) = Om(0) 4+ + sc {Gm(e) +5+ sc} (52)

is the probability of matching with a developer who has made ¢ repayments on their principal
conditional on matching with a developer with a new construction.

Next, prices for new homes reflect the severity of the holdup problem faced by the de-
veloper. Since that severity depends on the magnitude of the remaining principal, prices for

newly built homes will differ. In particular,

p¥ = argmax(p — V;N°[H - p¥ - B]'7, (53)
Py
hence,
BIH —pY — Bl = (1-8)[pY —V"]. (54)

The rest of the model environment equations remain unchanged.

B.2 Steady State Equilibrium

Firstly, the expressions for the distribution of sales, 7%, 77, 7% remain unchanged from the

model in the main text and so does the expression for f¥. Next, the expression for the

Credit Entry condition now transforms into

F

¢q(9)

_ v [0m@)p™ — (¢® + )
=(1=mf [ r+ 0+ 0m(0) —x(F)
Ny |, P Q(Cb)[pp—k—?/f]—CD
R A e R
(p+228)(1 = B)om(0)sc 2+
(r+ 0+ 80m(0) + so222) (1 + 6 + 0m(6) + sc252) (r + 6 + 6m(6)’

(55)
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where the last line is the difference between the current expression and the one in the text
and it captures the adjustment in the surplus from the bank receiving periodic principal
repayments while the loan is active.

Similarly, the Housing Entry condition is now given by

Om(0)p™ — (¢ + cF)

HE: %+ =nq(9) [ — X(k‘)}

r+ 0+ 0m(0)
0 0q(¢)[f[—k—w]—cD—d(r+5)
+ om(e) T+ a(9)
scky (1 — m(0)so =t
. (p+ =)L = B)om(0)sc = - (56)

(r+ 6+ BIm(0) + so222)(r + 0 + 0m(0) + sc50) (r + 6 + 6m(6)

The Buyer Entry condition is transomed analogously to take into account the fact that
now there is a distribution of loan balances for developers who have a newly constructed

house and hence, a distribution in the severity of the holdup problem they face:

- P N £+ c”
BE ) _(1_5){<” T 5+ s+ B0m(0)
(p+ *<5)(6m(6) + 9)
(r+ 6+ BOm(0) + sc252) (8 + Om(8) + sc 25

N

H—k—q]—c—
r+ 0+ q(o)
The equation for the equilibrium repayment, p is now given by:
nle’” + (r + 6 + 0m(0))x (k)] + (1 — n)[Im(0)pg” — ] (58)

p= N4 0m@) - (=n)(r+3+B0m(0))
r+5+0m(6’)+sc¢7jl r+§+69m(0)+sc¢7jl

Lastly, the equilibrium expression for ) remains unchanged and the expressions for prices

can be derived from the Nash bargaining conditions.

B.3 Calibration

We calibrate the model with principal repayment using a strategy that follows the baseline
model calibration as closely as possible. In particular, we keep the exact same moments

except for the moment used to identify k: developer firms’ debt-to-equity ratio. We drop
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this moment because the link between £ and a firm’s debt is no longer as tight. Instead,
we target k/x(k) = 0.63022, which is the ratio implied by the calibrated baseline model
equilibrium. This leaves us with two new parameters we need to calibrate: s¢ and . We
pick ¢ = 2, so that firms never make principal repayments in excess of what they have
borrowed, i.e. > .o° k/p' = k. The value of s¢ is chosen to be 0.052 in order to match

an average post completion premium p"/p) — 1 = 1.39%, where p¥ = S >°

T=1

Elprice |

sold 7 months after completion][e=(T=DIm©0)/3 _ ¢=7m(6)/3] and E[price | sold 7 months after

. —7150/3(Ts /3)1 . . .
completion] = > pif &<—=———. Table 10 summarizes the calibration.
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Table 10: Calibration

Externally calibrated parameters

Preferences/Technology Parameter  Value Source/Target

Utility € 1 Normalization

Buyer cost scale parameter c 1 Normalization

Discount rate r 0.0079 Real mortgage rate= 3.156%
Elasticity of housing ‘

Market matching function a 0.16 Genesove and Han (2012)
Elasticity of credit ) o

Market matching function ay 0.5 Petrosky-Nadeau (2013)
Destruction rate o 0.004 Van Nieuwerburgh and Weill (2010)
Bargaining power in housing market Ié] 0.5 Ngai and Sheedy (2020)

Internally calibrated parameters
Preferences/Technology Parameter  Value Source/Target

Separation rate s 0.0172 Tenure= 11.8 years
Efficiency of housing

Market matching function H 0.6250 TTS= 1.6 quarters
Efficiency of credit

Market matching function i 0.3722 TTB=TTS

Seller cost e 1.0200 Realtor fee = 2.25% of price
Developer cost cP 59.9236 Average buyer cost= 8% of price
Financier cost cf 0.1060 Liquidity premium= 4%
Deposit on presold homes d 6.3458 Deposit = 10% of price

Frac. of presold home sales to presales

Bargaining power in credit market n 0.9689 and newly built home sales = 29.20%
Construction cost k 10.7538 k/x(k) — 0.63022
) . _ presale loans risk adjusted weight= 0.5
Loan-servicing scale cost X 0.2505 of speculative loans risk adjusted weight
) .. .. presold construction loans
Loan-servicing cost elasticity € 1.7772 interest rate — 8.11%
Utility premium from customization x 0.0626 presale price premium = 15%
Buye.r .COS'E function 5 0.3187 Basel.lne H.lodel
elasticity parameter calibration
Principal repayment scale © 2 Yo kjot =k
Principal repayment rate Sc 0.0520 Post completion premium = 1.39%

Note.- Table 10 summarizes the calibrated parameter values and their sources/targets in the model with principal repayment.
The top panel depicts the externally set parameters and their sources. The bottom panel shows the internally calibrated ones
and the empirical targets used to recover each parameter.
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