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Abstract
Recent housing bubbles in OECD countries have been accompanied by large-scale
household debt buildups and rising homeownership rates, and have generally occurred
in jurisdictions with soft legal limits to loan-to-value (LTV) ratios. We show that all
these empirical features can be rationalized within a simple political economy frame-
work of macroprudential regulation, where household debt is secured by housing
collateral and is constrained by LTV caps. Specifically, we study an overlapping gen-
erations model in which non-altruistic households exhibit heterogeneous tastes for
housing tenure. Optimal tenure arrangements may require collateralized debt, which
risk-neutral banks supply given the prevailing regulatory framework. Under majority
rule, housing bubbles can generate their own electoral support: when collateral val-
ues are rationally expected to climb, relatively lax financial regulation is favored by
both middle-class mortgage applicants and high-income homeowners, who fear house
price reversion to market fundamentals. Home buyers’ beliefs about house price infla-
tion then fuel increasing household leverage across income classes, resulting in a
self-confirming housing bubble with widespread homeownership.

Keywords Housing bubbles · Political economy · Macroprudential policy ·
Homeownership

JEL Classification D72 · E30 · G20 · R21

Introduction

Housing is the largest component of households’ wealth in many advanced economies
and fluctuations in its value can have large effects on financial and economic stability,
as underscored by recent housing bubbles and crashes in OECD countries (Herring
& Wachter, 1999; Reinhart & Rogoff, 2013; Asadov et al., 2023). Recent research
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has documented that extreme house price volatility has typically been fueled by rapid
expansion of credit (Jordà et al., 2015), and that the boom-bust cycle in the hous-
ing markets of advanced countries has been driven by political factors (Schwartz &
Seabrooke, 2009). In particular, the fast growth of US mortgages in the early 2000s
was fostered by deliberate political actions aimed at allowing the middle-to-poor class
to benefit from generous down-payment requirements in house purchases (Calomiris
& Haber, 2014).1

In this paper we propose a model where these two factors – fast credit growth and
political factors – concur to fuel housing bubbles: what connects them is the influence
of politics on financial regulation, which in turn affects the terms at which banks offer
credit to households. Interestingly, housing bubbles themselves feed back on politics,
creating their own electoral support. In other words, housing bubbles can arise as a
political equilibrium outcome in a fully rational model of credit market regulation,
whereby mortgage lending is constrained by loan-to-value (LTV) caps. The regula-
tory framework is embedded into a simple overlapping generations (OLG) economy
populated by non-altruistic households, with heterogeneous endowments (e.g. labor
income) and preferences for housing tenure (Attanasio et al., 2012). For households
that need a mortgage to buy a house, credit is constrained by a collateral requirement
(Kiyotaki & Moore, 1997), which depends on the expected housing value and the
enforced LTV limit. On the assumption that households’ default risk is under-priced
by financial markets, we show that majority voting can support a relatively lenient type
of regulation, under which LTV caps are unresponsive to mortgage debt accumulation.
This generates a feedback loop between credit and house prices, whereby the expecta-
tion of larger house prices enables banks to expand credit, and credit expansion itself
fuels house price increases. As a consequence, an expectation-driven housing bubble
emerges, along with fast-rising private indebtedness and a jump in the homeownership
rate.

These equilibrium features are all consistent with a number of empirical facts
concerning recent housing bubble episodes in OECD countries. As a notable exam-
ple, the USA experienced a boom in real house prices of about 30% from 2000 to
2006, followed by an almost equal drop at the onset of the Great Recession in 2007,
which are typical features of a bubble.2 Other OECD countries – e.g. Denmark, Ire-
land, Spain and the United Kingdom – exhibited a similar upward pattern of real
house prices within the same time window. Figure 1 plots the series of real house
prices, normalized by disposable income, in the period 1995-2014 for the group of

1 In the same vein, Gabriel et al. (2015) document the Congressional influence in extension and pricing of
subprime mortgage credit.
2 Dynamic stochasticmacromodels calibrated on theUS economy in 2000-06 can explain only a fraction of
the observed time variation in house prices, providing indirect support to the hypothesis that the unexplained
component might be generated by non-fundamental factors (Sommer et al., 2013;Menno&Oliviero, 2020).
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OECD countries that experienced similar episodes of housing bubbles in the last
decade.3

Along with a boom in house prices, the same countries featured a contemporaneous
increase in aggregate leverage in the early 2000s. Figure 2 shows that the ratio of private
indebtedness to GDP in theUSA increased bymore than 20 percentage points from the
mid-1990s to the pre-recession years. A similar pattern, even quantitatively stronger,
was observed in the other OECD countries.

Figures 1 and 2 suggest that the boom-bust cycle in house prices has been inter-
twined with a significant upsurge in household debt. The empirical literature has
found that this increase in private indebtedness has been caused by a process of finan-
cial deregulation and innovation in the mortgage market. Agnello and Schuknecht
(2011) find, using data for 18 industrialized countries in 1980-2007, that the probabil-
ity of housing boom-bust episodes correlates positively with the increase in domestic
credit, and that this correlation is larger in countries whose governments adopted
financial deregulation measures. Similarly, using data from 48 countries, Cerutti et
al. (2017) document that house price booms are more likely to occur in jurisdictions
with relatively high LTV ratios and mortgage funding models based on securitization:
remarkably, the median legal limit for the LTV in the 2000s was 110% in the UK and
100% in Ireland, Spain and the USA, against 83% for the median country in their
sample.4

A third piece of evidence concerns the evolution of homeownership rates in the
years before the boom in house prices. As shown in Andrews and Sánchez (2011),
homeownership rose significantly from mid-1990s to mid-2000s, in the countries
that featured house price booms,5 and innovations in the mortgage market appear to
have affected the dynamics of homeownership rates. The relaxation of downpayment
requirements on mortgages, that occurred in some OECD countries in the last decade,
expanded access to the housing market, and produced an increase in homeownership
among low-income, formerly credit-constrained households.

Our contribution is to develop a simple theoretical framework that connects these
outcomes to financial regulation, and the latter to a self-sustaining political consensus,
in the context of a rational expectations equilibrium. It has been recently empha-
sized that tolerating loose lending standards and excessive risk-taking by financial

3 The analysis draws on the house price index reported in the OECD house prices database. Housing
bubbles episodes are defined as episodes of large inflation in house prices followed by large deflation.
Specifically, following Bordo and Jeanne (2002), we define boom and bust episodes by comparing each
country’s 3-year moving average of the annual house price growth with their long-run historical average
and standard deviation. We would also like to refer the reader to Bourassa et al. (2019) for a thorough
comparison of econometric procedures to measure house price bubbles; Fabozzi and Xiao (2019) for the
implementation of a recursive regression methodology for the estimation of a bubble’s timeline; Fabozzi
et al. (2020) for an empirical analysis of real estate indices for the US and UK economies, pointing to the
existence of significant periods of overvaluation in residential real estate; and Canepa et al. (2022) for the
exploration of the impact of financial globalization on the dynamics of the real estate market in London.
4 Agnello et al. (2020) report evidence on the role of mortgage sector liberalization in increasing the
length of housing boom and bust episodes in a panel of 20 OECD countries over the period 1970Q1-
2015Q4, suggesting that government involvement in housing finance should be designed so as to dampen
the destabilizing effects of excessive house price fluctuations.
5 In the appendix, Table 1, we report homeownership rates from Andrews and Sánchez (2011) in the
subsample of OECD countries that experienced a housing bubble in the last decades.
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institutions is a key channel through which politics could influence housing prices
(Gabriel et al., 2015). Intuitively, politics links as follows to financial regulation and
thereby to credit expansion and ensuing housing market outcomes. If regulation tight-
ens LTV caps, and thus collateral requirements faced by credit applicants, it constrains
credit availability andmay affect the tenure decision of low-income households.When
housing is used as mortgage collateral, low-income households may favor relaxing
collateral requirement. If housing is in fixed supply, households rationally expect that
political support to housing finance will fuel home appreciation beyond fundamentals,
and thus elect to purchase and own their residence only if they expect themselves to
be able to resell it to next generation households at a relatively higher price. By the
same token, financial intermediaries expect that rising house prices will cause collat-
eral values to soar and enable borrowers to repay their loans through resale, and are
thus willing to extend credit to mortgage applicants. Thus, even with time-invariant
fundamentals, a feedback loop between credit and house prices can be sustained by
rational beliefs about mortgage financing, in turn creating room for non-fundamental
(bubbly) price dynamics to emerge. Such belief-driven bubble formation requires that
the prevailing regulatory framework does not prevent banks from lending beyond the
point where they would have negative net worth if the mortgage market collapses
(equivalently, it credibly commits to bailing out banks in the case of housing bubble
burst).

We remark that our analysis should not be interpreted as suggesting that democracy
is to be regarded as a precondition for bubble formation – in fact, bubbly price dynam-
ics would arise in the model economy as long as there exist (i) a pool of loanable
funds that households expect to be large enough to meet their mortgage needs, and
(ii) a financial sector that supports highly risky credit transactions across the world by
under-pricing the domestic default risk (for, e.g., moral hazard reasons, see Glaeser
& Nathanson, 2015). Our theoretical findings rather indicate that macroprudential
measures emerging in the context of democratic political systems, where private sec-
tor characteristics (e.g. heterogeneous tastes for housing tenure, financial LTV ratios
linked to expected housing values) jointly determine market outcomes, hardly serve
as a barrier to the emergence of such phenomena, for they naturally reflect the distri-
bution of “winners” and “losers” across the constituencies. In democracies, power is
by definition contestable via formal institutions such as fair elections: when housing
values are rationally expected to surge, a large pool of winners (the homeowners) will
emerge to support electorally lax regulation; and lax regulatory standards, in turn,
entail a strong promotion of owner-occupancy, thereby supporting the demand for
residential housing backed by increased mortgage lending.

The remainder of the paper is organized as follows. Section 2 discusses the contri-
butions of our paper to the existing literature. Section 3 outlines the basic framework,
while the equilibrium analysis is undertaken in Section 4, where the conditions for
rational housing bubbles to emerge are formally established. Section 5 discusses our
modeling approach vis-à-vis potentially fruitful extensions, and also provides further
insights into the implications of our results. Section 5 concludes.
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Related Literature

Our paper relates to different strands of literature. First and foremost, it contributes to
the work on the connections between housing andmacroeconomics, e.g. Leung (2004)
and Piazzesi and Schneider (2016). With a focus on the macro-housing-finance nexus,
Leung and Ng (2019) review frontier research on the macroeconomic features of
housing markets, emphasizing on the strength and statistical significance of corre-
lations between macroeconomic variables (e.g real GDP) and housing market ones
(e.g. real house price indexes). On the basis of these stylized facts and a review of
extant macro-housing theories, Leung and Ng (2019) underscore the importance of
introducing mortgage debt and the possibility of default in macro-housing models in
order to improve our understanding of the endogenous mechanisms that contribute to
determining house prices. In a recent critical review of the literature, Leung (2022)
highlights an increasing tendency for micro-founded models of housing to incorporate
agent heterogeneity to account for housing markets evidence. Against this backdrop,
our framework of analysis allows formultiple sources of heterogeneity (in endowments
and preferences for housing), mortgage debt and rental markets (along with for-sale
ones), and endogenize both the rent and the house price in a rational expectations
equilibrium setting.

Our work also speaks to the political economy debate on why many countries
enforce policies that induce excessive expansion in aggregate leverage and sow the
seeds for housing bubbles and subsequent crashes. In particular, McCarty et al. (2015)
argue that financial crises are generally driven by “political bubbles”, i.e. policy biases
that foster market behavior leading to financial instability, including the real estate-
generated financial bubble and the 2008 financial crisis. Our analysis highlights that
such policy biases tend to be self-supporting, essentially because housing bubbles
can be extremely “popular”, at least as long as they last. This explains why macro-
prudential authorities may have a very hard time trying to raise LTV ratios to fight a
nascent or ongoing housing bubble, as their recommendations or actions may be very
unpopular. This also suggests that it is important to delegate such macro-prudential
policy decisions to authorities that have a degree of independence from the electorate,
such as central banks, e.g. ESRB (2014).

Relatedly, our paper contributes to the policy debate on the impact of LTV ratios
on systemic (in)stability that followed the financial crisis (Dell’Ariccia et al., 2011;
Claessens et al., 2013; Montalvo & Raya, 2018), and more generally to the macroeco-
nomic literature on the role of financial frictions and collateral constraints in shaping
house price dynamics (Iacoviello, 2005; Kiyotaki et al., 2011).6

Our analysis offers novel insights into the behavior of rational bubbles in OLG
settings, whose study goes back to the seminal contributions by Samuelson (1958)
and Tirole (1985). It is particularly related to work on rational bubbles in economies
with credit market frictions (Farhi & Tirole, 2011), which investigates the potential
loop between easy credit and house prices (Arce & López-Salido, 2011; Basco, 2014;
Zhao, 2015). Kaplan et al. (2020) provide a quantitative theory of the housing boom

6 Asadov et al. (2023) offer empirical evidence that the sign of house price returns has a distinctive impact
on economic growth, and that house price volatility significantly contributes to economic instability.
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and bust which identifies optimistic forecasts of future housing demand, rather than
changes in credit conditions, as chief drivers of movements in house prices and rents.
As inKaplan et al. (2020), the distribution of preferences for housing services will play
a crucial role in determining the emergence of belief-driven housing bubbles; taking
such a distribution fixed, we focus on the interplay between homebuyers’ expectations
about house price inflation and the evolving credit conditions in shaping political
institutions, which in turn provides fertile ground for housing boom and bust episodes
to arise.7

In Enders and Hakenes (2021), a model entailing rational asset bubbles based
on leverage is developed, in which the probability of continuation of the bubbles is
endogenously determined as a time-varying (state-dependent) function of price, both
being determined via market fundamentals, and traders’ expectations about the maxi-
mum market size. To focus on the political economy housing bubbles, in our analysis
the probability of continuation is constant over time, irrespective of the underlying
realization of the stochastic process for price (it therefore proves state-independent).

A recent article by Clain-Chamoset-Yvrard et al. (2023) studies housing bubbles
in the context of an exchange OLG model, in which housing generates positive utility
services, and can also serve as collateral in the mortgage market. A housing demand
bubble is there defined as the divergence of the actual aggregate demand for houses
from the demand that is explained by fundamentals (e.g. housing services); where the
divergence is caused by the fact that houses can also be used as an investment vehicle.
There are several key differences between Clain-Chamoset-Yvrard et al. (2023)’s
modeling approach and ours. First, Clain-Chamoset-Yvrard et al. (2023) characterize
housing bubbles as a positive demand for housing that agents formulate when adult
in order to finance consumption expenditures when old; by contrast, the house price
process cannot contain any bubble component, and therefore it equals the discounted
value of future services generated by the house. Ourmodel rather entails the following:
housing allocations remain constant over time, and yet the endogenous house price
process is shaped by self-confirming beliefs about rising housing prices, and thus
diverges away from the market fundamentals. Second, Clain-Chamoset-Yvrard et al.
(2023) assume rental markets away, and therefore do not study the optimal tenure
decisions of forward-looking agents. In an attempt to emphasize the demand effect
of housing and the role of agent heterogeneity, we explicitly consider rental markets
along with for-sale ones, and endogenize both the rent and the house price in a rational
expectations equilibrium setting. Third, Clain-Chamoset-Yvrard et al. (2023)’s model
identifies three distinct sources of fluctuations (local indeterminacy, a multiplicity
of stable steady states, and endogenous regime switching), absent any exogenous
shocks to fundamentals or to beliefs about house price inflation. Our OLG model,
by contrast, features a unique (bubble-free) steady state, where house prices reflect
market fundamentals solely, and an uncountable (continuously infinite) set of bubbly
equilibrium paths that (i) are driven by agents’ self-confirming beliefs, and (ii) end in
market crashes with probability one, returning to market fundamentals. Fourth, and

7 Alternative approaches to the analysis of excessive house price appreciation focus on past price apprecia-
tions and changes in fundamentals (Brunnermeier&Oehmke, 2013; Hattapoglu&Hoxha, 2014;Hashimoto
& Im, 2016) or irrational sentimental shocks (Anastasiou et al., 2021) as a trigger of price fluctuations that
resemble bubbly dynamics.
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most importantly, we delve into a different dimension, i.e. the political economy of
housing bubbles, a facet untouched by Clain-Chamoset-Yvrard et al. (2023).8

The peculiar features of equilibrium multiplicity in our model economy makes the
ensuing bubbly house price dynamics quite different from the price equilibrium studied
in Leung and Tse (2017). These authors develop a search-theoretic housing model in
which the market interplay between liquidity-constrained end-user households and
arbitraging investors (flippers in US financial jargon) who feature both an inventory
and a financing/bargaining advantage over the former can generate multiple steady-
state equilibria. Our model rather exhibits a unique steady-state equilibrium (for any
feasible parameter configuration, the supply of housing is fixed, and the aggregate
demand for for-sale housing is everywhere downward sloping), and a continuum of
equilibrium paths (for some positive measure subsets of the parameter space) that all
diverge away from the steady state with positive probability and yet revert to it with
probability one at an unknown date.9

A Simple Model

We consider a simple discrete-time, infinite-horizon OLG model populated by a unit
mass I of two-period lived, non-altruistic households i , each endowed with time-
invariant income yi ∈ [y, ȳ], with 0 < y < ȳ < ∞.

Households care about second-period consumption of a non-durable good and hous-
ing services, with a non-empty convex subset Nε ⊂ I of young households enjoying a
utility premium fromowning their residence.Givenhousing purchase and rental prices,
households optimally decide whether to become renters (R) or owner-occupiers (O)
at time t . Houses are either rented from a large set of competitive (risk-neutral) real
estate agencies or bought/sold in a competitive housing property market (aggregate
housing stock is fixed at H > 0). Home-buyers purchase their house when young
at price qt and resell, when old, at the resale price qt+1 before buying second-period
consumption. Renters pay a price ρt for their housewhen young and return it to the real

8 Hillebrand and Kikuchi (2015) also construct an OLG model without economic growth in which the
house price does not contain a bubble component at the steady state, and a divergent path (the bubble) can
be sustained by unbounded debt financing. A distinctive feature of our analysis vis-à-vis Hillebrand and
Kikuchi (2015) is the focus on the politics of housing and macroprudential regulation; and the fact that the
housing bubble in our model is supported by non-operative collateral requirements and yet behaves as a
non-predetermined variable, in line with the classical theory of speculative bubbles and crashes.
9 Leung and Chen (2006) exploit an OLG structure to investigate the time-series properties of land prices
and their welfare implications of different cohorts. Both Leung and Chen (2006) and our paper share the
view that inter-generational transactions of (land and) real estate can qualify as a natural mechanism leading
to enriched price dynamics. The forces that shape this mechanism, however, are rather different. In Leung
and Chen (2006), under perfect foresight a negative relationship between the present land price and the
future land price can emerge as a result of optimal consumption smoothing decisions of households, which
in turn allows for stable cycles to emerge. In our model, under rational expectations, forecast errors (i.e.,
a discrepancy between actual and expected future price paths) can be sustained in equilibrium without
violating any of the rational expectation requirements (in particular, such errors are orthogonal to the
information available to the agents when forming expectations); this in turn allows the pricing equation to
admit a multiplicity of solutions other than the steady state (the bubbles).
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estate agencies when old. The consumption good is bought on a competitive market,
and its price is set equal to one.10

Housing can also be used as collateral: households who choose to buy housing can
borrow subject to a collateral constraint, by which their borrowing cannot exceed a
fraction φt ∈ [0, 1] of the expected value of the house. The supply of mortgage loans
is restricted by regulation, which enforces a loan-to-value (LTV) limit or cap φ̄t on φt .

Households

Households maximize expected utility from consumption and housing

u(hi,t , ci,t+1) = log(εi · hi,t ) + Ẽh
t

[
ci,t+1

]
(1)

Here, the parameter εi ∈ [
1, εH

]
captures household i’s utility premium from

owing their residence: for any underlying income level, it equals one if i /∈ Nε , or
it is strictly larger than one – up to some εH ∈ (1,∞) – if i ∈ Nε and household i
becomes an owner-occupier. Finally, Ẽh

t [·] denotes households’ subjective expecta-
tions conditional on all the information available at time t .

Let si,t denote the financial savings of household i given their tenure decision.11

The objective (1) is then maximized subject to standard budget constraints (2) and (3),
a collateral requirement (4) and non-negativity constraints (5), i.e.

si,t =
⎧
⎨

⎩

yi − ρt hR
i,t if renting

yi − qthOi,t if buying
(2)

ci,t+1 =
⎧
⎨

⎩

si,t (1 + rt ) if renting

si,t (1 + rt ) + qt+1hOi,t if buying
(3)

si,t ≥ −φt Ẽ
b
t

[
qt+1h

O
i,t

]
(4)

hi,t ≥ 0, ci,t+1 ≥ 0 (5)

Here, rt is the interest rate and Ẽb
t [·] captures banks’ forward-looking beliefs as a

function of their information set a time t .
Since households have no second-period income, young households who opt for

rental housing are not eligible for loans as they would not be able to fulfill their
debt obligations. By contrast, would-be owner-occupiers can access the credit market
subject to the collateral requirement (4), and are protected by limited liability: if default

10 For simplicity, we do not model the production side of the consumption sector, and assume the con-
sumption good is supplied inelastically. The initial old are assumed not to own housing. This is without
loss of generality, as discussed next.
11 The financial position of the initial old si,0 is exogenously given, and normalized to zero.
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occurs, the house is transferred to the lender in the form of second-period repayment,
and the corresponding homeowner’s consumption drops to zero.

Banks

In each time period, mortgage loans are offered by unit continuum of identical com-
petitive, risk-neutral banks that have limited equity E ∈ (0,∞) and raise funds in
infinitely inelastic supply, at the unit cost r̄ > 0 (r̄ < ∞) from international financial
markets. Banks are assumed to under-price the risk of default resulting from a large
rise in the demand for collateralized debt which is not baked by housing fundamen-
tals (e.g. Glaeser & Nathanson, 2015).12 As a consequence, financial intermediaries
set the LTV ratio φt conditional on borrowers’ expected ability to fulfill their debt
obligations, provided the former does not exceed the regulatory ceiling φ̄t . Since bor-

rower i’s (expected) repayment requires Ẽb
t

[
qt+1hOi,t

]
≥ −si,t (1+ rt ), it follows that

φt ≤ 1/(1 + r̄).

Real Estate Agencies

A large number of perfectly competitive real estate agencies operates by trading houses
on the rental and the proprietary markets. As a result of competitive pressure, they
optimally set rents according to a basic no arbitrage condition: at equilibrium, the
overall housing stock H is allocated between the rental and the property markets up to
the point where the current sale price on the proprietary market is equal to the rental
price plus the discounted future resale price that real estate agencies expect to face,

i.e. qt = ρt + Ẽa
t [qt+1]
1+r .

Regulatory Framework andVoting

The policy variable φ̄t is the outcome of a majority vote involving both young and old
households. At any time, two policy types — call them austere (A) and lenient (L)
— stand for election, that reflect different approaches to macroprudential regulation.
The austere type is meant to capture the presence of regulatory concerns about the
way financial institutions manage their own risk and the consequences of a collapse
of the mortgage finance system; it therefore links the LTV cap to the ability of banks
to use their own equity to cope with potential losses. The lenient one, by contrast,
determines the maximum amount of loans based on the expected market value of
houses irrespective of the outstanding (aggregate) mortgage debt.

Formally, we assume that the austere type A forcefully opposes excessive surges
in private indebtedness: if, at some period t , (past) aggregate mortgage debt exceeds
some finite level s̄(E) > 0 (a function of aggregate banks’ equity), then a relatively
harder (possibly zero) LTV cap on new loans is enforced from time t onward. The

12 Using U.S. bank data, Levitin et al. (2020) show that mortgage risk premiums failed to price the increase
in risk as the volume of private-label mortgage-backed securitized mortgages expanded and lending terms
eased over the period preceding the 2008 financial crisis.
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lenient type L , by contrast, does not condition maximum permissible leverage on
banks’ exposure to default risk.13

Given time invariance of the economy’s fundamentals, regulatory variables asso-
ciated with the two macroprudential approaches are naturally modeled as sequences{
φ̄A
t

}
and

{
φ̄L
t

}
satisfying φ̄A

t < φ̄L
t for all t and

φ̄A
t =

⎧
⎨

⎩

φ̄A ∈ (0, 1) if
∫
i∈D |si,t−1|di < s̄(E)

φ̄A
s̄ ∈ [0, φ̄A) if

∫
i∈D |si,t−1|di ≥ s̄(E)

φ̄L
t = φ̄L ∈ (0, 1)

(6)

where D denotes the (endogenous) set of mortgage borrowers. Voters simultaneously
vote for one or the other type, holding correct expectations about future patterns of{
φ̄A
t , φ̄L

t

}
. If household i is subjectively indifferent between the two alternatives, then

she is assumed to refrain from voting — abstention from indifference as in Brody and
Page (1973).

EquilibriumNotion

We define a political equilibrium as follows:

Definition 1 Given preferences and endowments, a political equilibrium (PE hence-

forth) is a collection of sequences
(
ρ∗
t , q

∗
t , h∗

i,t , c
∗
i,t+1, φ̄

∗
t

)∞
t=1

of prices, allocations

and LTV caps such that

(i) the majority of voters supports φ̄∗
t ∈ {

φ̄A
t , φ̄L

t

}
;

(ii) ρ∗
t , q

∗
t > 0;

(iii) For j = {h, b, r} and for all i , it holds Ẽ j
t [ωt+1] = Et [ωt+1] for any equilibrium

variableωt =
{
ρ∗
t , q

∗
t , h∗

i,t , c
∗
i,t , φ̄

∗
t

}
, whereEt denotes the rational (objectively

true) expectation operator conditional on time t information;
(iv) the allocations maximize expected utility (1) subject to (2), (3), (4) and (5);
(v) banks make zero (expected) profits;
(vi) the housing and rental market clear at prices (ρ∗

t , q
∗
t , q∗

t+1) for all t ≥ 1, i.e.

∫

NO
hO

∗
i,t di +

∫

I\NO
hR∗
i,t di = H

where NO is the equilibrium set of owner-occupiers;

(vii) prices (ρ∗
t , q

∗
t , q∗

t+1) satisfy q
∗
t = ρ∗

t + Et
[
q∗
t+1

]

1+r .

13 We can think of s̄(E) as indexing different degree of political aversion to excessive leverage in the
economy. Remarkably, the existence of housing price bubbles does not require this limit, however large, to
be part of the information set upon which rational agents form their own expectations, provided it is known
to be finite.
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Point (i) requires the existence of a majority, point (ii) requires both the housing
and rental prices to be strictly positive, point (iii) imposes the rational expectations
requirement that all the agents beliefs aremodel-consistent and coincidewith the statis-
tical conditional expectation attached to the equilibrium law of motion for endogenous
variables. Points (iv), (v) and (vi) are conventional optimality andmarket clearing con-
ditions for a competitive equilibrium with price-taking. Finally, point (vii) states that
at equilibrium no further imbalance between market prices can be profitably exploited
by the real estate agencies.

For the house price qt to qualify as a rational expectations equilibrium, in each
time period, given the current information and expectations about future price devel-
opments, it must fulfill the fundamental pricing equation that characterize the market
equilibrium. Since households’ endowments and the interest rate onmortgage leverage
are held constant, any bubble-free (fundamental) equilibrium is such that all quantities
and prices are time-invariant. A bubbly equilibrium, by contrast, will feature a non-
fundamental house price component whose dynamics are consistent with the pricing
equations generated by the model.

To characterize the political equilibrium, we first determine households’ decision
rules and the competitive equilibrium conditional on a given φ̄, with households and
banks acting as price-takers. As a second step, we look at the voters’ choice of the
policy platform φ̄∗, taking into account the distribution of voters associated with the
LTV caps associated with the two distinct policy types. According to the previous
definition, households vote their preferred policy when holding rational expectations
about the effects of the voting outcome on the their utility.

Equilibrium Analysis

Tenure andMortgage Leverage Choices

A crucial feature of our model is that the optimal tenure and mortgage leverage deci-
sions of households both depend on the interplay between their heterogeneous tastes
for housing tenure, on the one hand, and the tightness of the collateral constraint
relative to the households’ income, on the other.

Let F be the distribution of endowment income across households i , satisfying
F(yi ) > 0 for all yi ∈ [y, ȳ], and � := {F, ε̄, Nε, r̄ , s̄(E)} denote the model’s
parameter set. In any candidate equilibrium, banksmake zero (expected) profits (rt = r̄
for all t) and there is no rationing on quantity: all banks will lend up to the bound set
by the prevailing LTV ratio — i.e. φt = min

{
φ̄t , 1/(1 + r̄)

}
— such that the supply

of loans is equal to the expected discounted value of housing.
Our first result is about existence (and uniqueness) of a bubble-free competitive

equilibrium, and the underlying distribution of households by tenure:

Proposition 1 For given � and φ̄t = φ̄ ∈ [0, 1) for all t
(i) A bubble-free competitive equilibrium

(
ρ∗
b f , q

∗
b f , h

∗
i,b f , c

∗
i,b f

)
always exists, and

it is unique,
(ii) If φ̄ ≥ 1

1+r̄ , then in the bubble-free equilibrium NO = Nε;
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(iii) If φ̄ < 1
1+r̄ , then there exist thresholds ε̃i (�) for all i ∈ Nε such that in the

bubble-free equilibrium NO ⊆ Nε , and i ∈ NO if and only if εi ≥ ε̃i (�).

Proof - See the Appendix. 	

In the bubble-free equilibrium, allocations and prices are uniquely determined as

functions of the model’s fundamentals, and thus reflect the standard (net present value
of the) housing dividend stream. Requiring the supply of funds to the banking sector
to be large enough allows us to rule out rationing on the mortgage market: given the
LTV ratio they face, all constrained households will obtain the loan they apply to in
order to purchase their desired residence, irrespective of their actual income profile.
When the policy-induced LTV cap does not constrain mortgage lending — that is,
when φ̄ ≥ 1/(1 + r̄ ) — the renting versus buying decision is simply driven by her
deep preferences for homeownership, irrespective of the household’s income level:
households i ∈ Nε buy, the others i /∈ Nε rent.

When the LTV cap is operative, by contrast, it further reduces credit availability
in the economy, and hence potentially impacts on the tenure decision of households.
Notice that, by force of the no arbitrage condition, the rental price for a housing unit
is strictly lower than the one required for house purchasing. Thus, in a constrained
economy would-be buyers might be forced to scale down their housing demand in
order to enjoy strictly positive consumption. Hence, to induce them to purchase their
property, the taste for homeownership must be sufficiently strong. As a main con-
sequence, an overly tight collateral constraint may well lead households to overturn
their housing tenure decision rather than simply induce downsizing, thus leading to
tenure arrangements which do depend on the distribution of income in the economy.
A natural corollary is the following

Corollary 1 For given
(
�, φ̄

)
, the bubble-free competitive equilibrium involves strictly

positive allocations
{
hR∗
i,b f , h

O∗
i,b f , c

R∗
i,b f , c

O∗
i,b f

}
for all households i if and only if y ≥

1
1+r̄ .

Proof - Follows from the proof to Proposition 1. 	

We next show that the model also admits bubbly equilibria, in which allocations

remain constant over time and yet prices reflect self-confirming beliefs about rising
housing prices. Letbt =qt−q∗

b f denote astrictly positive price component other than the
fundamental (time-invariant) one qbf . As emphasized by the early literature on spec-
ulative rational bubbles (Blanchard, 1979; Blanchard & Watson, 1982), existence of
stochastic bubbles requires belief coordination across agents: for any given φ̄, house-
holds, banks and real estate agencies all assign the same probability distributionG(bt )
to the process for the non-fundamental price component bt on the unbounded support
(0,∞). A natural candidate distribution G(·) is in bi-nomial, state-independent form

Pr (bt+1 = 0 | bt > 0) = π,

Pr (bt+1 > 0 | bt > 0) = 1 − π,
(7)

and
Pr (bt+1 > 0 | bt = 0) = 0, (8)
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i.e. the bubble is believed to grow without bound, yet it has finite expected duration
and thus will end with probability one— see Eq. (7). Moreover, once it has collapsed,
the bubble is expected not to start over again — see (8).

Notice that, by definition, a RE equilibrium bubble entails diverging expected prices
relative to their fundamental value (i.e. Et [bt+1] → ∞ as t → ∞). This implies that,
with positive probability, households will have to take a loan to buy a house at some
time, even if in the bubble-free equilibrium they could buy a house without borrowing.
The specification for G(·) formalizes the idea that, for a rational bubble to develop,
it is necessary not only that banks lend at the start of the bubble, but also that they
are expected to lend any amount required to sustain the bubble as long as it proceeds.
Importantly, if the regulatory standards are such that banks will refuse to refinance
home-owners at some point in time if the bubble proceeds, everyone knows that the
bubble cannot last beyond that time: at that date, if the bubble has lasted that long, the
price can at most remain at that level forever (the price path should flatten out), and
cannot be expected to grow bigger. This anticipation makes it impossible for a rational
bubble to develop in the first place.14

Our next result stipulates that, in a world of time invariant fundamentals, self-
fulfilling expectations about bubbly price growth can however be sustained in
equilibrium only if the LTV cap, albeit operative, does not prevent would-be home-
owners with the lowest income from purchasing their ideal residence. Formally

Proposition 2 For all � and φ̄ ∈ [0, 1) for which a bubble-free equilibrium exists,
define yε := min {yi : i ∈ Nε}. Then
(i) A bubbly equilibrium

(
ρ∗
t,b, q

∗
t,b, h

∗
i,b, c

∗
i,b

)
with time invariant allocations exists

if and only if yε ≥ 1−φ̄
r̄ ;

(ii) In the bubbly equilibrium, ρ∗
t,b = ρ∗

b f and q∗
t,b = b∗

t + q∗
b f , where the sequence{

b∗
t

}
satisfies

b∗
t+1 = 1 + r̄

1 − π
b∗
t , E0[b0] = b0 > 0 (9)

Proof - See the Appendix. 	

Proposition 2 has two main implications. First, insofar as the house price diverges

from its fundamental value, it experiences a strictly positive growth rate, for it has
to compensate home-buyers for the probability of a bust in the proprietary market.
Second, a bubbly equilibrium is more likely to arise, all else equal, the softer the
enforced LTV cap on mortgage lending is. When bubbly price dynamics do emerge,
the equilibrium set of owner-occupiers is NO = Nε and the financial position si,t

14 We can imagine the probability π as being related to the likelihood of a sudden shortage of funds from
international financial markets that banks can channel to mortgage applicants. An alternative assumption
would have financial resources to be finite but coming in unknown size, with banks attaching a sufficiently
high probability to this latter being very large, i.e. a Pareto distribution, as in Enders and Hakenes (2021). A
main implicationwould be that price dynamicswould feed themselves into the probability of the continuation
of non-fundamental price dynamics (state dependence). In order not to shift the focus from the political
economy aspects of housing bubbles, we leave to future research the analysis of the equilibrium properties
of the model in this enriched setup.
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of the latter entails increasing leverage as long as the bubble keeps running. When
the bubble bursts, the housing market crashes and the house price will return to its
fundamental value q∗

b f . Given the forward-looking behavior of the real estate agencies,
the equilibrium rental price never divorces from its fundamental value, even when a
housing bubble is present.15

Political Equilibrium

The analysis of the PE requires distinguishing the voting behavior of old and young
households. At any time t > 1, old homeowners form a homogeneous group whose
utility depends on current period consumption, and thus are subjectively indifferent
across current policy proposals (φA, φL), for their financial position and ensuing con-
sumption prospects are fully determined by the prevailing LTV cap as elected in the
period t−1. As a result, any majority supporting the policy-induced LTV limit φ̄ must
emerge from the voting behavior of young households, who rather care about their
whole life time.

As argued above, both (candidate) renters’ and home-buyers’ utility depends on
their tastes for housing tenure and the ability to afford their most preferred level of
housing subject to the collateral constraint. On the one hand, at any time t ≥ 1, young
households i /∈ Nε always end up renting their residence; as a consequence, they will
favor the regulatory framework under which the rental price ρt — that in equilibrium
is tied to the housing price qt as a result of the operation of real estate agencies — is
the lowest; and ρt increases with φt as long as there is a positive measure set NO of
constrained owner-occupiers in equilibrium, irrespective of the occurrence of bubbly
price dynamics.

On the other, young households with a strong preference for home-buying (i ∈
Nε) would like collateral requirements to neither prevent them from buying their
ideal residence, nor constrain mortgage lending to future generations in case home
price inflation is present. Abstracting from the case in which households’ income
is sufficiently large so as to make the financial constraint (however tight) redundant,
candidate homebuyers in fact have a strong incentive in supporting the policy proposal,
if any, which relaxes the collateral requirement they face (when buying) as well as
that imposed on future generations of would-be homeowners, which in turn allows
current owners to rationally expect to be able to resell at a relatively higher price and
thus enjoy their desired level of consumption.

In aworld of time invariant fundamentals, the following necessary condition applies

Corollary 2 For given �, if a bubbly PE exists, then it must feature φ̄∗
t = φL for all t .

Proof - See the Appendix. 	

15 Bubble price components b∗

t are indexed by the arbitrary initial condition b0, and thus there exists a
continuously infinite set of such equilibrium processes. Albeit similar in nature, this feature of equilibrium
multiplicity is conceptually different from the issue of equilibrium indeterminacy in linear rational expecta-
tions models, which rather pertains to the characterization of the full set of causal and asymptotically stable
solutions with or without arbitrarily given initial conditions, see e.g. Sorge (2020).
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A political equilibrium with bubbly price dynamics thus requires existence of a
majority of candidate renters and homebuyers supporting the lenient type ofmacrupru-
dential policy. Renters will oppose the policy type enforcing the loosest and yet
operative constraint onmortgage lending, i.e. at each time period t theywill unambigu-
ously vote for the the austere proposal φ̄A as long as the latter entails higher utility from
rental housing services relative to φ̄L . When faced with the tenure decision, candidate
owner-occupiers cannot entertain inflationary expectations about future housing prices
over the long term if they also expect a sharp drop in the LTV cap on the collateral
requirement, as generated by sustained growth in private indebtedness. The emergence
of a housing bubble in fact relies on the feedback loop between credit provision and
house prices, as driven by coordinated beliefs about future home appreciation; such
beliefs cannot be consistent with rational expectations, if the LTV policy is expected
to curb mortgage lending at some point, however distant, in the future.

In the bubbly equilibrium, housing and consumption allocations are constant over
time, yet banks expand collateralized loans in order to support the bubble-induced
increasing demand for leverage that households express, so that those holding benefits
from homeownership turn out to be the ones who buy their residence, boosting the
equilibriumhomeownership rate. This is our key result, as summarized in the following

Proposition 3 For given �, a PE with time-invariant allocations and bubbly housing

prices exists if b0 > 0 and yε ∈
[
1−φL

r̄ , 1
r̄

)
. In such equilibrium

φ̄∗ = φL , NO = Nε (10)

ρ∗
b = r̄

1+r̄ q
∗
b f , q∗

t,b = b∗
t + q∗

b f (11)

Proof - See the Appendix. 	


A main consequence of the previous result is that high interest rate environments,
which typically discourage the occurrence of bubbly phenomena in OLG models
(Tirole, 1985), rather represent a fertile ground for housing bubbles to arise in our
framework, for they provide relatively stronger incentives to low-income households
to politically support a relaxation of mortgage underwriting rules (collateral require-
ments). The model also suggests that, in a bubbly price equilibrium, the rent-to-price
ratio decreases over time, until the bubble eventually bursts and the house price falls
back to themarket fundamental. These two implications are both consistentwith recent
empirical work suggesting that lower rent-to-price ratios and higher short-term interest
rates inflate the probability of housing market crashes (Dotsis et al., 2023).

According to the model’s predictions, popular housing-finance policies, rather than
cheap credit in itself, represent oneof themainpreconditions for bubbly price dynamics
to occur in housing markets. However, our analysis should not be taken as suggesting
that democratic politics is co-responsible for the emergence of price bubbles in hous-
ing markets, but rather that it operates as a neutral filter between agents’ preferences
for public policies and the design of regulatory intervention: if market conditions as
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well as private agents expectations and own balance of expected costs and benefits
jointly fail to support a feedback loop between house prices and mortgage debt, then
democracy will not be systematically correlated with the occurrence of boom-bust
episodes in house price dynamics. In fact, democracy and house prices tied to funda-
mentals are mutually consistent in our framework when, e.g., the share of population
exhibiting a preference for ownership (an unobservable variable) comprises middle to
low-income households who would be constrained on the mortgage market under the
lenient regulatory framework.

Discussion

Our framework of analysis builds upon threemain assumptions: first, there exist house-
holds with an innate preference for homeownership relative to rental agreements, who
thus face peculiar incentives in their housing tenure decision; second, the provision of
loans to young households is restricted by a collateral requirement, whereby houses
themselves serve as collateral; third, the supply of mortgages is affected by credit mar-
ket regulation in the form of an explicit LTV limit, as enforced by the ruling political
coalition.

The first two assumptions are meant to capture a number of realistic features of both
housing and mortgage markets in developed countries. Households derive utility from
both housing services and consumption of non-durable goods, and routinely engage
in tenure decisions in the presence of uncertainty about future house prices, knowing
that owned houses represent both a store of value and a pledgeable collateral. While
related to key sociological factors (e.g. owner-occupation fulfills people’s sense of
belonging), the utility premium derived from owning one’s residence can bemotivated
by straightforward moral hazard considerations, whereby owner-occupiers fully seize
the benefits of hidden actions (e.g. renovation work) that affect the value of their
residence, while renters do not.

Mortgage markets typically display more or less severe frictions, such as e.g. the
need for securing loans of potential new home-buyers, who are able to borrow only a
fraction of the (expected) value to the house. The actual working of these markets is
affected by a number of macroeconomic prudential policies, as enforced by regulatory
authorities in order to mitigate borrower risk and shelter the economy from adverse
financial shocks (Cerutti et al., 2017).

The role of financial frictions in shaping the equilibrium properties of the model
is key. As shown, the level of the homeownership rate in equilibrium depends on the
expected house prices and the tightness of the collateral constraint. In this setting, there
exists room for housing bubbles to arise as long as some households that would opt
for rental housing when constrained by the collateral requirement start buying houses
when housing values are rationally expected to climb, and continue doing so insofar
as they expect themselves to be able to re-sell their own residence at a higher price;
self-fulfilling expectations about bubbly price growth can thus be sustained all along
the equilibrium path when the LTV cap (the policy variable), albeit operative, does
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not prevent would-be homeowners – those exhibiting pride of ownership – with the
lowest income from purchasing their ideal residence.16

In ourmodel, each individual behaves as a sincere voter, and any individual indiffer-
ence across policy alternatives results in full abstention. The abstention assumption is
crucial in narrowing down the voting preferences of each individual, which need not be
single-peaked. For example, individuals with a sufficiently high level of endowment
have flat preferences over available policy proposals. Failure of single-peakedness
calls for caution in characterizing the individually optimal LTV policy over the full
policy spectrum and then computing the equilibrium policy by aggregating over the
distribution of sincere voters; in fact, this would require additional assumptions (such
as uniformly random voting) to break indifference ties. We nonetheless conjecture
that our analysis would remain unaffected, provided the measure of the subset Nε of
households is sufficiently large relative to the others (I \ N ε), so that a majority of
low-income candidate home-buyers would still be willing to support a relatively more
lenient regulatory framework in equilibrium.

Our analysis deliberately abstracts from policy-induced direct costs for the elec-
torate of the eventual bursting of the bubble and the ensuing systemicmortgage default.
Consider, for instance, the possibility that the government bails out the financial insti-
tutions that bore the risk of excess credit and are forced to cope with the collapse of
the mortgage market; if the bailout is tax-financed, it entails additional costs for the
taxpayers – so that the implicit government insurance involves a wealth transfer from
the taxpayers to the struggling financial institutions – and therefore distorts incentives
ex ante in terms of optimal tenure arrangements of households who expect future gov-
ernment bailouts to take place when a housing bubble, if present, eventually ends.17

The trade-offs faced by renters, in particular, might be dramatically altered to the point
of leading them to ever oppose a lenient type of macroprudential policy: as they are
indifferent across policy proposals when no bailout-related cost is present, the bene-
fit from a low rental price (induced by a constantly low, debt independent LTV cap
which still allows home-owners to purchase their ideal residence) can fall short of the
expected cost of bailouts, provided they’re not shielded from the exposure of finan-
cial institutions to contingent liabilities (non-performing mortgage debt). Under these
circumstances, the outcome of electoral politics can well be a regulatory framework
that fully deters the emergence of belief-driven housing bubbles by linking the LTV
cap to the aggregate dynamics of mortgage debt accumulation.18

In a more articulated framework, the implicit bailout guarantee provided by the
government might also generate indirect costs, insofar as it may end up promoting
excessive risk taking and moral hazard on the part of financial intermediaries, thereby
favoring the supply of cheap credit and ultimately feeding expectations of rising hous-

16 The finding that beliefs shocks matter for actual house price dynamics echoes the analysis of Chowdhury
et al. (2022), who argue that shocks to house prices can relax household down payment constraints and
increase household mobility and housing demand. See also Lai and Van Order (2017) for empirical results
suggesting strong cyclical deviations in house price dynamics, which are mean-reverting.
17 The likelihood of taxpayer-funded bailouts is not necessarily large for any kind of bailout intervention,
e.g. the law might stipulate that the cost recovery be borne by the insured entities ex post.
18 In the tax-financed bailout setting, a simple sufficient condition for this political equilibrium outcome
to occur is that less than half of the population enjoys a utility premium from owing their residence.
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ing values across the electorate; by the same token, the bailout as well as the tax policy
may be part of the policy proposals on which elections are conducted.

While our theoretical investigation only considers majority voting within a democ-
racy, the issue of how nondemocratic forms of government rule and what kind of goals
they seek to attain is a sensible one, given the recently increased number of nondemoc-
racies around the world and their growing share of world-wide GDP, largely due to
the Chinese contribution in this respect.19 Indeed, as critically reviewed in Gehlbach
et al. (2016) and Egorov and Sonin (2020), over the last years theoretical work in
political science has been studying foundational principles of behavior (e.g. censor-
ship and propaganda, repression of protests) and the formal institutional rules, if any,
such forms of governments are expected to comply with. These efforts have yielded an
array of different models of nondemocratic political systems which appear dishearten-
ingly fragmented and complex: while a democracy’s constitutional framework, such
as electoral and legislative rules, precisely define the core elements and trade-offs of
public decision-making (actors, constraints, set of actions and procedures by which
actions interact to produce outcomes fulfilling the constraints), nondemocratic systems
are less amenable to formal modeling for they largely involve noninstitutional actions
that overtly violate constitutional constraints (e.g. threat/use of violence in repressions
or solution of political conflicts) and typically aim at circumventing or overturning
formal rules (e.g. electoral fraud). This in turn raises key methodological issues that
less frequently appear in the analysis of democratic politics. We believe that a formal
theory of the design of financial regulation in nondemocratic systems, and how this
latter contributes to shaping expectations and tenure decisions of households and the
ensuing housing price dynamics, is well beyond the scope of the present paper and
yet represents a fruitful avenue for future research.

Conclusion

This paper has developed a simple OLG model in which homeownership is endoge-
nously shaped by the severity of credit market frictions (LTV limits). Households vote
for different types of macroprudential policy in the form of LTV limits on collater-
alized debt. We establish conditions under which a stochastic bubble that bursts with
probability one exists, whereby housing prices divorce frommarket fundamentals and
experience belief-driven growth.

If a housing bubble materializes, both increasing households’ leverage and a jump
in the homeownership rate obtain in equilibrium. These theoretical features square
well with some of the empirical regularities documented for the recent housing bubble
episodes in OECD countries like Denmark, Ireland, Spain, UK and USA. Our paper
contributes to the policy debate that regards the role of highLTV in shaping the stability
of the housing and of the credit markets and suggests a plausible political economy
mechanism that rationalizes the emergence of high levels of private indebtedness.

19 See Liu et al. (2017) for a time series investigation of housing price data from local housing markets in
China; and Shen et al. (2022) for an analysis of the impact of local sentiments on the Chinese housing price
inflation.
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Appendix: Proof of Proposition 1

i) Let
V j
i,t (pt ;φ) := max

h j
i,t ,c

j
i,t+1

Ui (h
j
i,t , c

j
i,t+1), j ∈ {R, O} (12)

denote the indirect utility to household i fromeither renting or buying, given prices
pt := (ρt , qt , qt+1)

′ and the prevailing LTV ratio φ = min
{
φ̄, (1 + r̄)−1

}
, with

rt = r̄ in equilibrium. Assuming that indifferent households become renters,
household i will opt for home-buying if and only if

V O
i,t (pt ;φ) > V R

i,t (pt ;φ)

.
The demand of household i for rental housing solves

max
hRi,t

log(hR
i,t ) + Et [(yi − ρt h

R
i,t )(1 + r)]

s.t . yi − ρt h
R
i,t ≥ 0, hR

i,t ≥ 0

where the first constraint (no borrowing) reflects the inability of would-be renters
to obtain a loan, and thus sets an upper bound on the demand for rental housing.
The first-order condition for an interior solution delivers

hR
i,t = 1

(1 + r)ρt

otherwise, the constrained solution hR
i,t = yi

ρt
emerges.

By the same token, the demand of household i for proprietary housing solves

max
hOi,t

log(εhhOi,t ) + Et

[
(yi − qth

O
i,t )(1 + r) + qt+1hi,t

]

s.t . yi − qth
O
i,t ≥ −φEt

[
hOi,t qt+1

]
, hOi,t ≥ 0

(
yi − qth

O
i,t

)
(1 + r) + qt+1h

O
i,t ≥ 0

where the first constraint is the collateral requirement. If the latter does not bind,
then the first-order condition for an interior solution yields

hOi,t = 1

(1 + r)qt − Et [qt+1]
provided the latter is non-negative. When the collateral constrained bites, housing
demand will simply reads as hOi,t = yi

qt−φEt [qt+1] .
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In a bubble-free equilibrium, ρt = ρ and qt = qt+1 = q for all t > 0, where
(ρ, q) depend on the economy’s fundamentals only. Thus, individual demand
functions for housing services read as

hR∗
i = 1

ρ
min

{
yi ,

1

1 + r̄

}
, hO∗

i = 1

q
min

{
yi

1 − φ
,
1

r̄

}
(13)

so that renters (respectively buyers) of type i are constrained if and only if yi ≤
(1 + r̄)−1 (resp. yi ≤ (1 − φ)r̄−1).
Whether constrained or not, individual housing demands are uniquely defined for
any given price couple (ρ, q) and (strictly) downward sloping, and so will the
aggregate demand for both rental and owner-occupied housing. As the overall
housing stock comes in fixed supply H > 0, a unique bubble-free competitive
equilibrium will thus exist.

ii) Non-operative LTV cap: φ̄ ≥ 1
1+r . By the equilibrium notion (1), in any com-

petitive equilibrium the no arbitrage condition ρ∗ = r
1+r q

∗ holds. Also, bank
competition in the credit market leads to rt = r̄ and φ = (1 + r)−1. This
has two implications for housing demand: first, whichever household i is not
enough wealthy to become a saver when opting for rented housing — i.e. when
yi < (1+ r̄)−1 — will necessarily constrained on the owner-occupied market for
it holds (1 + r̄)−1 = r̄−1(1 − φ), and no positive consumption can be enjoyed
upon entering either market. Second, if unconstrained, the housing and consump-
tion allocations are strictly positive and yet independent of the housing tenure
decision, i.e. for each household i with yi ≥ (1 + r̄)−1 it holds

hR∗
i = 1

(1 + r̄)ρ∗ = 1

r̄q∗ = hO∗
i

cR∗
i = y(1 + r̄) − 1 = cO∗

i

(14)

It follows that in equilibrium V R
i (p∗, φ̄) < V O

i (p∗, φ̄) if and only if εi > 1. That
is, when φ̄ ≥ 1

1+r , household i becomes an owner-occupier if and only if i ∈ Nε ,
irrespective of her endowment income yi .

iii) Operative LTV cap: φ̄ < 1
1+r . In this case we have φ = φ̄ and (1 + r̄)−1 <

r̄−1(1−φ̄). Using (13) and the no arbitrage condition, it follows that for household
i with yi < (1 + r̄)−1 it holds:

hR∗
i = yi

ρ∗ >
yi

(1 − φ̄)q∗ = hO∗
i

cR∗
i = 0 < yi

[
(1 + r̄) − r̄

1 − φ̄

]
= cO∗

i

(15)
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and home buying will occur if and only if V R
i (p∗, φ̄) < V O

i (p∗, φ̄), which is
equivalent to requiring (after some manipulation)

log

(
α

εi

)
< yi (1 + r̄)

α − 1

α
, α := (1 − φ̄)

1 + r̄

r̄
(16)

where α > 1. Notice that the LHS of (16) is strictly decreasing in εi , whereas the
RHS is independent of εi and strictly positive because of the restriction on φ̄. Let
εi = 1. Since yi < (1+ r̄)−1 by assumption, a sufficient condition for (16) to be
violated is that log(α) ≥ (α − 1)/α. Notice that the latter holds with equality at
α = 1, while

d logα

dα
>

d(α − 1)/α

dα
∀α > 1 (17)

implies log(α) > (α − 1)/α for all α > 1. It follows that, when yi < 1
1+r̄ ,

household i becomes an owner-occupier if and only if εi ≥ εi , where εi > 1
solves

log
(
εi

) = log(α) − yi (1 + r̄)
α − 1

α
(18)

When (1 + r̄)−1 ≤ yi < (1 − φ̄)r̄−1, households i would manage to pay the
rental price out of their income and yet are not enough wealthy to avoid being
constrained by the collateral requirement if opting for purchased housing. Owing
to (13) and the no arbitrage condition, we have:

hR∗
i = 1

(1 + r̄)ρ∗ >
yi

(1 − φ̄)q∗ = hO∗
i

cR∗
i = yi (1 + r̄) − 1 < yi

[
(1 + r̄) − r̄

1 − φ̄

]
= cO∗

i

(19)

Hence, home buying will occur if and only if V R
i (p∗, φ̄) < V O

i (p∗, φ̄). Since it
holds V R

i (p∗, φ̄) ≥ V Rconst
i (p∗, φ̄) – where the RHS is the value function of a

constrained renter – a similar argument as the one exploited before proves that,

when 1
1+r̄ ≤ yi <

(1−φ̄)
r̄ , household i becomes an owner-occupier if and only if

εi ≥ ε̂i , where ε̂i ≥ εi .
20

Finally,when yi ≥ (1−φ̄)r̄−1, it is easily verified that hR∗
i = hO∗

i and cR∗
i = cO∗

i ,
and therefore V R

i (p∗, φ̄) ≤ V O
i (p∗, φ̄) always holds, with a strict inequality sign

if and only if εi > 1. The assertion then follows by letting ε̃i (�) = εi (for all i
with yi < (1+ r̄)) and ε̃i (�) = ε̂i (for all i with (1+ r̄)−1 ≤ yi < (1− φ̄)r̄−1).

Proof of Proposition 2

Sufficiency.Assume yε ≥ 1−φ̄
r̄ , then—irrespective ofwhether theLTVcap is operative

or not— each home buyers is not constrained in equilibrium, and thus the equilibrium

20 Notice that ε̂i > εi if and only if yi > (1 + r̄)−1 for this implies V R
i (p∗, φ̄) > V Rconst

i (p∗, φ̄) .
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pricing equation for q∗
t reads as

q∗
t = 1

1 + r̄
Et

[
q∗
t+1

] + z(hO∗) (20)

where z(·) is a constant function of the equilibrium time-invariant demand for propri-
etary housing

∫
NO hO∗

i di = hO∗ for i ∈ NO = Nε , as stemming from the market
clearing condition, which does not depend on φ̄ (all owner-occupiers are uncon-
strained). While (20) is apparently fulfilled when q∗

b f = 1+r̄
r̄ z(hO∗) for all t (the

fundamental solution), it also admits an uncountable infinite set of explosive solutions
q∗
t,b = bt + q∗

b f with bt satisfying

Et [bt+1] = (1 + r̄)bt , b0 > 0

where the initial condition b0 is arbitrary provided it fulfillsE0[b0] �= 0. The assertion
then follows immediately from our assumptions about the state-dependent probability
distribution attached to the bubbly sequence {bt }.
Necessity. Assume yε <

1−φ̄
r̄ , then— irrespective of whether the LTV cap is operative

or not — there will be constrained home buyers on the proprietary market, and the
resulting market clearing condition (with time invariant allocations) will read as

F

(
1 − φ̄

r̄

)
1

qt − φ̄Et [qt+1]
+ μunc

1

(1 + r̄)qt − Et [qt+1] =
∫

NO
hO∗
i di (21)

where μunc is the measure of the subset of unconstrained home buyers. Linearizing
this equation around the bubble-free equilirbium price q∗

b f yields (upon rearranging
terms) a linear expectational difference equation of the form

qt = βEt
[
qt+1

] + γ q∗
b f (22)

where

β :=
F

(
1−φ̄
r̄

)
φ̄r̄2 + μunc(1 − φ̄)2

F
(
1−φ̄
r̄

)
r̄2 + μunc(1 + r̄)(1 − φ̄2)

, γ := 1 − β

with β increasing with φ̄ ∈
(
0, 1

1+r̄

)
. Thus, if a bubble bt were to exist, it would

necessarily fulfill bt = βEt [bt+1], which contradicts the existence of time invariant
allocations for ρt = qt − 1

1+r̄Et [qt+1] < qt − βEt [qt+1] would be monotonically
decreasing over time as long as the bubble grows.
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Proof of Corollary 2

Assume there is a bubbly PE equilibrium with φ̄∗
t = φ̄A. Then, since at any time t the

bubbly house price is such that b0 > 0 and

lim
j→∞Et [q∗

t+ j,b] − q∗
b f = ∞ (23)

individual (and aggregate) equilibrium mortgage leverage of households

|si,t | = φ̄∗
Et [q∗

t+1,b] = φ̄∗q∗
b f + φ̄∗(1 + r̄)b∗

t (24)

is rationally expected to diverge to infinity. As a consequence, if the bubble has not
yet crashed at some time t , households rationally expect that with probability one it
will hold

∫
i∈D |si,T−1|di > s̄(E) at some finite time T − 1 > t ; thus, φ̄∗

t = φ̄A
s̄ < φ̄A

for t ≥ T − 1. It is thus rational to believe that old households at that time will not be
able to resell their housing stock at a price higher than the purchase one. Unraveling
back to t = 1, this contradicts the existence of a bubbly housing price.

Proof of Proposition 3

The assertion is a direct consequence of Proposition 1, Proposition 2, Corollary 2, and
the fact that the stated restriction on yε implies that (i) no individual exhibiting pride
of ownership will find herself constrained on the owner-occupied market, meaning
that renters will be indifferent across policy proposals; and (ii) yε < 1

r̄ . Absent this
condition, the tightness of the collateral constraint would prove immaterial for all
candidate homebuyers’ decision rules for they would always afford purchasing their
desired level of housing. In this case, complete electoral abstention would emerge,
and a rational expectations political equilibrium would not exist (under our stated
assumptions).
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A: Figures and Tables

Fig. 1 Real house prices over disposable Income in OECD countries with housing bubble episodes in the
period 1995-2014 (source: OECD)

Fig. 2 Private sector debt over GDP in OECD countries with housing bubble episodes in the period 1995-
2014 (source: OECD)
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Table 1 Homeownership rates
in selected OECD countries

mid-1990s mid-2000s

Denmark 51.0 51.6

Ireland 79.6 81.4

Spain 74.8 83.2

United Kingdom 67.5 70.7

United States 66.2 68.7

The homeownership rates are reported in % terms. Data are taken from
Andrews and Sánchez (2011)
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