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Abstract

The United States has recently experienced a large sudden drop in both the stock market and house

prices. These two episodes have been referred as the burst of the Dot-Com and Housing Bubble. In this

paper I develop a model to study the relationship between international trade and the emergence of rational

bubbles and analyze how the e¤ect of globalization on house prices depends on the type of bubble. The

model is a three-period OLG economy in which young agents borrow to purchase a house and middle-aged

agents save to consume when they are old. Agents can only borrow a fraction of the value of the house. This

fraction depends on the �nancial institutions of each country. I show that a �nancially developed country

cannot have bubbles if it remains in autarky but pure asset price and/or housing bubbles can appear in

the �nancially developed country when it opens up to trade with a �nancially underdeveloped country. As

globalization progresses, the possibility of having a bubble in the �nancially developed country increases. I

also show that an increase in globalization raises house prices when there is a housing bubble but it has no

e¤ect if the bubble is not attached to houses. This prediction is consistent with empirical evidence on house

prices for U.S. metropolitan areas. An increase in U.S. current account de�cit (over GDP) has a signi�cant

e¤ect on real house price appreciation during the Housing Bubble. This e¤ect is larger, the lower the housing

supply elasticity is. However, the e¤ect is not signi�cant during the Dot-Com Bubble.
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1 Introduction

The United States has recently experienced a large sudden drop in both the stock market and house

prices. Figure (1) reports them by representing the S&P-500 and Case-Shiller house price indices

(in real terms). These two episodes have been referred as the burst of the Dot-Com and Housing

Bubble.1 Throughout the paper I will assume that there were indeed two di¤erent bubbles. The

�rst was a pure asset price bubble, whereas the second bubble was attached to houses. It matters in

which asset the bubble is attached to. Houses are very di¤erent from stocks. Agents derive utility

from houses and real resources are used to build them. Moreover, as exempli�ed by the recent

subprime crisis, houses are also used as collateral to borrow.

Figures (2) and (3) show the relationship between house prices and current account (over GDP)

for the United States and the United Kingdom, respectively. There exists a strong and negative

correlation between both series. This relationship is not speci�c to these countries but, as Aizenman

and Jinjarak (2008) show, it holds for a larger set of countries. Many economists (e.g. Bernanke

2005) suggest that the savings glut was responsible of these global imbalances. Therefore, it hints

to an e¤ect of global imbalances on house price appreciations.

Some papers argue that the integration of �nancial underdeveloped countries into the world

economy created global imbalances.2 However, its relationship with the appearance of rational

bubbles has been largely ignored. This paper provides a framework to understand the e¤ect of

globalization on the existence of bubbles. It also distinguishes the e¤ect of globalization on house

prices depending on the type of bubble.

The �rst result shows that, in autarky, rational bubbles can appear in �nancially underdeveloped

countries but they cannot appear in �nancially developed countries. Nonetheless, if both countries

open up to trade, bubbles can appear in the integrated economy. Therefore, the possibility of having

a bubble in a �nancially developed country increases with globalization.

My second result highlights the di¤erential e¤ect that an increase in globalization has on house

prices depending on which asset the bubble is attached to. I show that an increase in globalization

raises house prices if there is a housing bubble and this e¤ect is larger, the lower the housing supply

elasticity is. However, if there is a pure asset price bubble, an increase in globalization has no e¤ect

on house prices. In the empirical section I show that this prediction is consistent with the data.

The model is a three-period OLG economy. In the �rst period, young agents earn a wage and

borrow to purchase a house. In the second period, middle-aged agents enjoy housing services, repay

the debt, sell the house and save to consume when they are old. In the last period, old agents

consume the return on their savings. These assumptions are meant to capture two aspects of the

life-cycle. First, the net asset position is negative when agents are young and it increases over time.

Second, young agents borrow to purchase a house and enjoy housing services when middle-aged.

An important feature of the model and the source of rational bubbles is that agents may be

1See, among others, Case and Shiller (2003), Krugman (2005) and Shiller (2005) for a discussion on the existence
of the Dot-Com and Housing Bubble.

2See, for example, Caballero et al. (2008a) for a model of global imbalances and �nancial development without
bubbles.
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borrowing constrained. The amount that young agents can borrow is limited by the value of the

house. Therefore, all debt is collateralized by houses. Moreover, the share of the value of the house

that can be borrowed depends on the �nancial institutions of the country.3

There are also developers and consumption good producers. They live one period and hire

workers in a competitive labor market to produce houses and consumption goods, respectively. The

consumption good is perishable. Houses are durable and depreciate at a constant rate.

Section 2 computes the steady-state equilibrium for a �nancially developed and a �nancially

underdeveloped country when both countries are in autarky. I show that rational bubbles cannot

appear in a �nancially developed country, which is not borrowing constrained, because the economy

is dynamically e¢ cient. However, bubbles can appear in the �nancially underdeveloped country.

The intuition is that the borrowing constraint is binding and, since the supply of assets is determined

by the value of houses, it creates a shortage of assets in the economy. Middle-aged agents want

to increase their savings to consume more in the last period but there is not enough assets in

the economy. Asset supply is limited by the amount of debt of young agents who are borrowing

constrained. Therefore, bubbles can arise in equilibrium because they increase the asset supply and

solve the shortage of assets. This result is similar to Arce and López-Salido (2008) and Farhi and

Tirole (2008).

In section 3 I assume that the world consists of two countries, a �nancially developed and a

�nancially underdeveloped country. The consumption good and capital are tradable but houses are

non-tradable and labor cannot migrate. In the trade equilibrium without bubbles, capital �ows

from the �nancially underdeveloped to the �nancially developed country because agents in the

former country invest a fraction of their savings in the latter, which has better �nancial institutions

and can generate more assets. Thus, there is a current account de�cit in the �nancially developed

country. This is analogous to Caballero et al. (2008a). Assets are used by middle-aged agents as a

store of value. Therefore, when capital �ows towards the �nancially developed country, the value

of its assets increases (they become more scarce), which reduces the interest rate. A novelty of this

paper is to emphasize the e¤ect that these capital in�ows have on house prices. House prices in the

�nancially developed country are higher in the trade equilibrium because housing demand decreases

with the interest rate.

Another contribution of the paper is to study, in subsections 3.2 and 3.3, the e¤ect of glob-

alization on the existence of bubbles. First, I show that bubbles, either attached or detached to

houses, can arise in the integrated equilibrium. Then, I assume that access of the �nancially un-

derdeveloped country to the world capital market is limited and study the e¤ect of an increase in

�nancial integration, to which I refer as globalization. I show that as globalization progresses, the

possibility of having bubbles in the world economy and, in particular, in the �nancially developed

country increases. The intuition is that as the �nancially underdeveloped country gains access to

the assets of the �nancially developed country, it becomes more likely that there exists a shortage of

assets in the world economy. If a pure asset price bubble arises in the �nancially developed country,

3 I interpret this borrowing constraint as �nancial development but it could also be interpreted as liquidity as in,
for example, Farhi and Tirole (2008) and, in an extreme version, Woodford (1990).
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house prices are higher because the interest rate with the bubble is lower. If the bubble is attached

to houses, house prices are even higher because, in addition to the low interest rate, the bubble

raises, directly, housing demand. Finally, I show that the trends in house prices, current account

and interest rate in the United States in the last twenty years are consistent with the predictions

of the model.

Section 4 performs welfare analysis. I show that welfare of households is higher with a pure

asset price bubble. The reason is that the only di¤erence between both types of bubbles is the

price distortion of the housing bubble. However, pro�ts of developers are higher with a housing

bubble. When I study whether welfare in the �nancially developed country is higher in the trade

equilibrium with bubbles, the same intragenerational problems arise. The interest rate is lower in

the steady-state with bubbles which favors middle-aged agents who enjoy higher housing services

and developers who earn more pro�ts, but old agents lose because the return on their savings

is lower. Welfare in a �nancially underdeveloped country is higher without a bubble when both

countries are very integrated. In this case, agents in the �nancially underdeveloped country already

have a large fraction of their savings invested in the �nancially developed country and the gain from

having additional assets is o¤set by the fall in the return on their savings.

Finally, section 5 presents new empirical evidence consistent with the model. The prediction of

the model is that an increase in globalization raises house prices during a housing bubble but it has

no e¤ect on house prices if there is a pure asset price bubble. The intuition is that as globalization

progresses, capital �ows from the �nancially underdeveloped to the �nancially developed country

increase, which a¤ects house prices through two channels. First, the interest rate falls which raises

housing demand and house prices. Second, the size of the bubble increases. The size of the bubble

a¤ects housing demand only if the bubble is attached to houses. When there is a bubble, the

interest rate is constant and globalization a¤ects house prices only through the second channel.

Therefore, only when the bubble is attached to houses, an increase in globalization raises house

prices. Moreover, the e¤ect on house prices is larger, the lower the housing supply elasticity is.

This prediction is tested by using house prices at the metropolitan statistical area level in the

United States from OFHEO, current account de�cit (over GDP) from the IMF and housing supply

elasticities estimated in Saiz (2009). The sample consists of 138 metropolitan areas from 1983 to

2007. I de�ne the Dot-Com Bubble period from 1996 to 2000 and the Housing Bubble from 2002

to 2006.4 I �nd, consistent with the model, that an increase in current account de�cit (over GDP)

has a signi�cant e¤ect on (real) house price appreciation during the Housing Bubble and this e¤ect

is larger, the lower the housing supply elasticity is. However, the e¤ect is not signi�cant during the

Dot-Com Bubble.

Related literature. This paper relates to di¤erent strands of the literature on rational bubbles,

4 I divide the 1996-2006 housing boom episode documented in Glaeser et al. (2008) in two subperiods, 1996-2000
and 2002-2006. There is a consensus that the Dot-Com Bubble burst in 2000. The assumption on the start of the
Dot-Com Bubble is conservative with respect to Kraay and Ventura (2005) who assume that it started in 1995. The
choice on the Housing Bubble is consistent with Shiller (2003). I exclude 2001 because the current account de�cit
decreased.
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�nancial development, global imbalances and housing. There exists a large literature on the ef-

�ciency of the market equilibrium and the role of assets without fundamental value. It includes,

among others, the seminal paper of Samuelson (1958), Cass (1972), Diamond (1965) and Shell

(1971). As discussed in these papers, under certain conditions, the market equilibrium may be

ine¢ cient and assets without fundamental value, bubbles, may improve the market allocation. In

my autarky constrained equilibrium, bubbles complete the market by adding assets to the economy.

The literature on rational bubbles is rich and diverse. This list includes the seminal paper of

Tirole (1985) and, among others, Allen and Gale (2000), Arce and López-Salido (2008), Caballero

et al. (2006), Caballero and Krishnamurthy (2006), Farhi and Tirole (2008), Hellwig and Loren-

zoni (2008), Santos and Woodford (1997), Tirole (1982), Ventura (2003) and Ventura (2004). The

discussion on the existence of bubbles in a closed economy is related to Tirole (1985) and Santos

and Woodford (1997). I consider an overlapping generation economy as in Tirole. However, as

emphasized in Santos and Woodford, the distinction between an in�nitely lived agent and an over-

lapping generation is not crucial for the existence of rational bubbles. My results only hinge on

the di¤erent borrowing constraint in both countries. In autarky, bubbles can only appear in the

�nancially underdeveloped country because their agents are borrowing constrained and the econ-

omy does not generate enough assets.5 The role of the borrowing constraint was also emphasized

in, for example, Farhi and Tirole (2008) and Arce and López-Salido (2008). Farhi and Tirole build

a closed economy model and also show that rational bubbles can appear when liquidity is scarce.

My housing model and discussion on the existence of bubbles in autarky are similar to Arce and

López-Salido. However, their model is a closed economy and they only consider partial equilibrium.

Ventura (2004) is the �rst to study the relationship between bubbles and trade. However, the

intuition why bubbles arise in the integrated equilibrium is more related to Ventura (2003). He

considers a closed economy with a segmented �nancial market. In his model, bubbles can arise in

equilibrium because the rate of return is di¤erent across agents. This is akin to having a constrained

and an unconstrained economy. This paper is also related to Caballero et al. (2006). They consider

a closed economy and show that if there is a jump in the savings rate, the economy can transit

from a steady state in which bubbles are not possible to one in which bubbles are possible. They

construct an example to show that this jump could be given by capital �ows. Nonetheless, they do

not study why these countries are di¤erent nor the e¤ect of trade for di¤erent types of bubbles.

There exist several papers which study the current account de�cit in the United States. Ventura

(2001) and Kraay and Ventura (2007) also link the current account de�cit with the appearance of

bubbles. Both papers are mostly silent about the "South" and focus on the current account impli-

cations of having a pure asset price bubble in the United States. Blanchard et al. (2005), Caballero

et al. (2008a, 2008b), Dooley and Garber (2007) and Obstfeld and Rogo¤ (2005), among others,

study the current account de�cit without relying on bubbles. The closest papers are Caballero et

al. (2008a, 2008b). They show that shocks that reduce the aggregate asset supply, generate (per-

manent) current account de�cit in the region with "better" assets. A �nancially developed country

5 I assume that the unconstrained economy is productive enough. In the model, it will translate into assuming that
the depreciation rate is small.
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opening up to trade with a �nancially underdeveloped country is analogous to a reduction in the

aggregate supply of assets. However, they do not study the relationship between globalization and

bubbles and their model does not include housing.

My empirical analysis is related to di¤erent papers on house price appreciations, for example,

Aizenman and Jinjarak (2008), Case and Shiller (2003), Glaeser et al. (2008) and Saiz (2009).

Aizenman and Jinjarak (2008) study a cross-section of 43 countries for the period 1990-2005 and

�nd that the level of current account de�cit is correlated with house price appreciation. Glaeser et

al. (2008) �nd that during house price booms, prices react more in U.S. cities where the housing

supply is less elastic. The two main di¤erences is that I am interested in the e¤ect of an increase

in the current account de�cit and that I divide, consistent with my model, their 1996-2006 housing

boom period in two sub-periods, the Dot-Com and Housing Bubble.

The main contribution of the paper is to provide a tractable framework to understand the e¤ect

of globalization on the emergence of bubbles and analyze the e¤ect of globalization on house prices

for di¤erent types of bubbles. In the model, the bubble can be attached or detached to houses.

Agents derive utility from housing services and real resources are used to build houses. Moreover,

houses are used as collateral to borrow.

2 A Model of Housing with Bubbles: Autarky

This section develops a housing model with borrowing constraints and shows that, in autarky,

rational bubbles cannot appear in a country with developed �nancial institutions but bubbles can

arise in �nancially underdeveloped countries.

My framework is a three-period OLG economy which is meant to capture two elements of the

life-cycle. First, the net asset position of agents is negative when they are young and it becomes

positive as they grow older. Second, one of the reasons why young agents borrow is to purchase a

house and enjoy housing services when middle-aged.

An important feature of the model is that households may be borrowing constrained. Agents

can only borrowing a fraction of the value of the house. This fraction depends on the �nancial

institutions of each country. Households can borrow more against their house in more �nancially

developed countries.

2.1 Setup

I consider an OLG economy with three generations: young, middle-aged and old. Each generation

consists of a continuum of agents of mass one. Young agents are endowed with one unit of labor

that they inelastically supply to the labor market. Middle-aged and old agents do not have any

endowment.6 Both the endowment and the population are constant over time.

Households consume housing services when they are middle-aged and consumption good when

they are old. The lifetime utility of a household born at time t is

6This is a simplifying assumption. All the results go through if agents receive an endowment each period.
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Ut = log(h2;t+1) + log(c3;t+2);

where h and c are housing services and consumption good, respectively, and 2 and 3 stand for

middle-aged and old period. The consumption good is perishable. Houses are durable goods, which

depreciate at a constant rate �:

The timing of events for a household born at time t is as follows.

1. At time t, the agent is young. She works and receives a wage wt. After receiving the wage,

she chooses how much housing h2;t+1 she wants to enjoy when middle-aged. Houses must be

purchased to enjoy housing services.7

2. If the value of the house pth2;t+1 exceeds her wage, the young agent can borrow an amount dt:

I assume that loan repayment is imperfectly enforceable. A young agent with wage wt needs to

borrow pth2;t+1� wt. She is supposed to repay Rt [pth2;t+1 � wt] when middle-aged. However,
the young agent by spending a fraction � of the value of the house while being young, she can

avoid repayment when middle-aged. Therefore, the lender will lend to the borrower only up

to the point where Rt [pth2;t+1 � wt] � �Rtpth2;t+1: This implies that dt � � pth2;t+1:

3. At time t+ 1, the agent is middle-aged. She repays the debt Rtdt and sells the house at the

end of the period.8 Houses depreciate, therefore, she obtains (1 � �)pt+1h2;t+1. She chooses

an amount of savings at+1 to consume when she is old.

4. At time t+ 2, the agent is old. She consumes the returns on her savings Rt+1at+1 and dies.

Therefore, the budget constraint for young, middle-aged and old agents are, respectively,

pth2;t+1 � dt + wt; (1)

Rtdt + at+1 � (1� �)pt+1h2;t+1; (2)

c3;t+2 � Rt+1at+1; (3)

the borrowing constraint is

dt � �pth2t+1; (4)

and the non-negativity constraints are dt � 0; at+1 � 0; h2;t+1 � 0; c3;t+2 � 0.
7 In this model there is no renting market. However, this assumption could be rationalized in a framework where

both options are available. If agents do not own the house, they cannot sell it in the next period and cannot borrow
against it. Assume that housing services are log(hb + �hr); where b and r denote buying and renting the house,
respectively. If � is small enough, agents prefer to purchase the house.

8Middle-aged agents could keep the house and sell it when they are old. However, in this model it is always better
to sell the house when you are middle-aged. This is true because, in equilibrium, the return on savings is higher than
the house price appreciation (i.e., Rt >

(1��)pt+1
pt

).
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The important feature and the source of rational bubbles in this model is that agents may

be borrowing constrained. Other formulations of the borrowing constraint would give qualitatively

similar results. Throughout the paper, I interpret � as an indicator of �nancial development. Agents

can receive a larger loan in more �nancially developed countries.

The production side of the economy is described by the consumption good and housing produc-

tion functions. The production function of the consumption good is f(lc) with f 0 > 0 and f 00 � 0;
where lc denotes workers employed in the consumption good sector. Similarly, the production func-

tion of houses is g(lh) with g0 > 0 and g00 < 0; where lh denotes workers employed in the housing

sector.

I assume that there are developers who run the housing production function and consumption

good producers. Both live one period and consist of a mass of one. They choose the number of

workers to maximize their pro�ts taking wages and prices as given.9 They use their pro�ts to

consume the consumption good, which is the numéraire.

Labor market clearing requires that the labor demand in the consumption lct and the construction

sector lht equals the supply. Thus, l
c
t + l

h
t = 1 at each date t.

Housing market clearing requires that the demand equals the supply of houses. The supply of

houses in period t+ 1 is the new houses g(lht ) plus the remaining stock of undepreciated houses of

period t,

HS
t+1 = g(lht ) + (1� �)HS

t : (5)

I explicitly derive the housing demand in the next subsection. However, it is worth noting that

housing demand is a function of both current and future prices. An increase in the current price,

reduces housing demand. However, houses are also an asset. Therefore, an increase in future house

prices raises the capital gains of middle-aged agents and increases housing demand. This implies

that the equilibrium house prices will be de�ned in a recursive form.

The only �nancial instrument in this economy are bonds, which are in zero net supply. Thus,

the capital market clears when savings of middle-aged agents equal borrowing of young agents.

2.1.1 Equilibrium

De�nition A competitive equilibrium is a sequence of house prices pt, wages wt, interest rate Rt;

choices of consumption ct; housing services ht; savings at and debt dt, an allocation of labor in the

construction lht and consumption good sector l
c
t for all t � 0 with initial condition H�1 such that

households maximize their utility given their income, �rms maximize pro�ts and all markets clear.

In the next subsections, I compute the autarky steady-state equilibrium for two countries which

only di¤er on the borrowing constraint. In particular, I consider a �nancially developed economy

9The assumption that developers only live one period is without loss of generality. Given the technological as-
sumptions, an in�nitely-lived developer would solve the same problem, even though houses are durable goods and
their demand depends on future prices. The only relevant assumption is that households do not own the �rm. If they
owned the �rm, the threshold of � below which households are constrained should be modi�ed.
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U with a level of institutions �U and a �nancially underdeveloped economy C with �C . I assume

that agents in country C are borrowing constrained and agents in country U are unconstrained.

Thus, I assume that �U > �� > �C ; where �� is the level of �nancial institutions that makes the

(steady-state) allocation of a constrained economy equal to an unconstrained economy.10

2.2 Financially Developed Country

In this subsection I compute the steady-state equilibrium for a �nancially developed country U and

show that rational bubbles cannot arise if this country is in autarky.11

The problem of a household born at time t in country U is

max
fh2t+1;c3t+2;dt;at+1g

Ut = log(h2;t+1) + log(c3;t+2)

subject to the budget constraints (1) to (3), the borrowing constraint (4) and non-negativity con-

straints.

Households living in a �nancially developed country are unconstrained (i.e., �U > ��). Therefore,

the budget constraints (1) to (3) bind in equilibrium, the borrowing constraint (4) holds with

inequality and the optimization problem can be rewritten as

max
fh2t+1;c3t+2g

Ut = log(h2;t+1) + log(c3;t+2)

subject to �
pt � (1� �)

pt+1
Rt

�
h2;t+1 +

1

RtRt+1
c3;t+2 = wt: (6)

Each household chooses housing services h and consumption good c to maximize her lifetime

utility given the budget constraint (6). Equation (6) says that the present value of consumption

equals the present value of income. The user cost of a house is the purchasing minus the (discounted)

selling price.

This maximization problem can be graphically seen in �gure (4). Utility is maximized when the

marginal rate of substitution between housing services and consumption good equals their relative

price, point U . Given the lifetime utility, each household optimally chooses to spend half of her

wealth in housing services and half in consumption good.

h2t+1 =
1

2

wt
pt � (1� �)pt+1Rt

;

c3:t+2 =
1

2
wtRtRt+1:

10To be more speci�c, �� � 2(1��)
2��+

p
�2+8(1��)

:

11 I assume that the depreciation rate is small so that the economy is dynamically e¢ cient. In particular, � < 1=3:
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Housing expenditure
h
pt � (1� �)pt+1Rt

i
h2;t+1 represents half of total income wt and consumption

expenditure 1
RtRt+1

c3;t+2 the other half. Housing demand decreases with the purchasing price and

increases with the future selling price.

Finally, after solving for the housing and consumption choices, I use the budget constraints (1)

to (3) to �nd the savings and borrowing choices which will determine the equilibrium interest rate.

at+1 =
wt
2
Rt;

dt =
wt
2

"
2 (1��)pt+1Rt

� pt
pt � (1��)pt+1

Rt

#
:

Savings (or asset demand) a are increasing with the interest rate and borrowing (or asset supply) d

is decreasing with the interest rate. Moreover, since borrowing is directly related to housing demand,

it increases with the discounted selling price and decreases with the purchasing price. Finally, the

asset supply decreases with the depreciation rate. The reason is that all debt is collateralized by

houses.

Before computing the rest of the equilibrium, it is useful to do a comparative statics exercise

with the interest rate. A decrease in the interest rate Rt represents a fall in the price of a house (it

decreases the user cost) and it increases the "price" of delaying consumption. Graphically, �gure

(5) represents a decrease in the interest rate and the new optimal choice, point U 0. Consumption

good decreases and housing services increase. Savings are proportional to consumption, therefore,

savings and the interest rate are positively related.

To �nd the housing supply and labor demand in the construction sector, I need to consider the

problem of a developer. A developer takes house prices and wages as given and chooses the number

of workers she wants to employ, in order to maximize her pro�ts,

max
flht g

�ht = ptg(l
h
t )� wtlht :

Then, the labor demand in the housing sector is ptg0(lht ) = w.

Similarly, the problem of a producer of consumption good is to choose the number of workers lct
to maximize her pro�ts,

max
flctg

f(lct )� wtlct :

It follows that labor demand in the consumption good sector is f 0(lct ) = wt:

By Walras�Law I can focus on three markets to compute the steady-state equilibrium: capital,

housing and labor market. There is a zero net supply of bonds. Thus, capital market clears when

aggregate savings A equal aggregate debt D. Using the household choices, the capital market

clearing condition is
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A =
w

2
R =

w

2

"
2 (1��)R � 1
1� (1��)

R

#
= D: (7)

Housing supply is given by (5) and housing demand follows from household maximization prob-

lem. Therefore, the housing market clearing condition is

HS =
g(lh)

�
=
1

2

w

p� (1� �) pR
= HD: (8)

Aggregate labor supply is one and labor demand comes from the developer and consumption

good producer problem. Then, the labor market clearing condition is

lc + lh = 1; (9)

with pg0(lh) = w and f 0(lc) = w:

Finally, using the capital (7), housing (8) and labor market clearing condition (9), I derive all

the equilibrium outcomes. For simplicity, I assume g(lh) = (lh)� and f(lc) = 
lc.

lh =

�
p



�

�1+�
; lc = 1�

�
p



�

�1+�
;

A = D =



2
r(�);

p =

�
1

2




 

r(�)

r(�)� (1� �)

� 1
1+�

; H =

�



2

r(�)

r(�)� (1� �)

� �
1+�

 
1

1+� ;

R = r(�) �
�� +

q
�2 + 8(1� �)
2

> 1;

where  � 1
�

h
�



i �
1��

and � � @HS

@p
p
HS =

�
1�� > 0: The equilibrium interest rate r(�) decreases with

the depreciation rate. This is because an increase in the depreciation rate reduces the housing stock

and, thus, the asset supply D. The proportion of the labor force working in the construction sector

increases with house prices because it raises pro�ts of developers. Moreover, both the equilibrium

house price and housing stock decrease with the interest rate. The intuition is that when the interest

rate falls, the user cost of housing decreases and it raises housing demand. This comparative statics

result will be important in the trade equilibrium. Finally, the e¤ect of a change in the interest

rate in house price (stock) is larger (smaller), the less elastic the housing supply, �; is. The role

of the housing supply elasticity will be emphasized in section 5, in which I use U.S. Metropolitan

Statistical Area (MSA) data to provide empirical evidence consistent with the model.
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2.2.1 Existence of Rational Bubbles

As shown in Tirole (1985), rational bubbles can appear in equilibrium if i) they grow at the same

rate as the interest rate (i.e., Bt+1Bt
= Rt), ii) there are enough funds in the economy to sustain them

(i.e., At(Rt)�D(Rt) = Bt > 0):

In this model, without growth, a (deterministic) rational bubble is possible if there exists a

steady-state with interest rate equal to one and shortage of assets at this interest rate. Thus,

rational bubbles are possible whenever A(R = 1)�D(R = 1) � B > 0:

Given that r(�) > 1; A(R = 1) < D(R = 1) and rational bubbles cannot appear in equilibrium.

This result can be seen in the right-hand side of �gure (6) that represents the capital market for a

�nancially developed country and shows that asset demand A is smaller than asset supply D when

the interest rate is one. There is no shortage of assets.

Therefore, this subsection has shown that rational bubbles cannot appear in �nancially developed

countries if they remain in autarky.

2.3 Financially Underdeveloped Country

In this section I compute the steady-state equilibrium for a �nancially underdeveloped country C

and show that rational bubbles can arise in equilibrium.

Households living in a �nancially underdeveloped country are borrowing constrained (i.e., �C �
� < ��) . Thus, the borrowing constraint (4) binds in equilibrium and the problem of households

can be rewritten as follows.

max
fh2t+1;c3t+2g

Ut = log(h2;t+1) + log(c3;t+2)

subject to

�
pt � (1� �)

pt+1
Rt

�
h2;t+1 +

1

RtRt+1
c3;t+2 = wt;

h2t+1 =
1

1� �
wt
pt
: (10)

In addition to the budget constraint which equates the net present value of consumption with

the net present value of income, the housing choice is constrained (10). When �nancial institutions

improve (i.e., � increases), this constraint is relaxed and households can a¤ord more housing. Figure

(4) represents this maximization problem. The dotted line represents the amount of housing that

can be purchased without borrowing (or when �nancial institutions are so weak that � goes to 0):

The vertical line to the right of the dotted line represents the housing constraint and point C is

the optimal choice (where the housing and budget constraints intersect). Then, the housing and

consumption choices are

12



h2t+1 =
1

1� �
wt
pt
;

c3;t+2 =
Rt+1
1� �

�
(1� �)pt+1

pt
� �Rt

�
wt:

Housing demand is determined by equation (10) and consumption choice is determined by the

budget constraint.

Figure (4) shows that households in �nancially underdeveloped countries, point C, enjoy less

housing services and more consumption than households in �nancially developed countries, point

U . This implies that, ceteris paribus, savings are higher in �nancially underdeveloped countries.

In order to �nd the expressions for savings and borrowing, I need to plug the consumption and

housing services choices into the budget and borrowing constraints (1) to (4). It follows that

at+1 =
1

1� �

�
(1� �)pt+1

pt
� �Rt

�
wt;

dt =
�

1� �wt:

Housing services are determined by the borrowing constraint, therefore, borrowing d is independent

of the interest rate. Moreover, borrowing is increasing with �nancial development �: Savings a are

decreasing with the interest rate. This result is important to understand the existence of bubbles in

this model. I provide an intuition of this result by doing the the same comparative statics exercise

as before.

Figure (5) represents a decrease in the interest rate Rt: The intersection of the dotted line and

the budget constraint represents the allocation when agents choose not to borrow in the �rst period.

This allocation does not depend on the interest rate and it is also in the new budget constraint

(dotted). The slope of the new budget constraint is �atter because the relative price of housing

decreases. The housing constraint is represented by the vertical line to the right of the dotted

vertical line and the new optimal allocation, point C 0; is the intersection between the housing and

budget constraints. Agents are borrowing, therefore, this fall in the interest rate represents a wealth

increase. Households would like to increase their housing services but they are unable to do that

because they are hitting the borrowing constraint. As a result, they spend this additional wealth by

increasing the amount of consumption good. This brings about the negative relationship between

interest rate and savings discussed above, unlike the positive relationship when households are

unconstrained derived in subsection 2.2.

Following the same steps as in the last subsection, I �nd the steady-state equilibrium outcomes.
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lh =

�
p



�

� 1
1��

; lc = 1�
�
p



�

� 1
1��

;

A = D =
�

1� �
;

p =

�



 

1

1� �

� 1
1+�

; H =

�



1� �

� �
1+�

 
1

1+� ;

R = rc(�) =
1� � � �

�
;

where  � 1
�

h
�



i �
1��
and � � @HS

@p
p
HS > 0: The interest rate rc(�) is decreasing with �nancial

development �. The reason is that asset demand A decreases with �nancial development and asset

supply D increases. Financial development has two e¤ects on asset demand. One the one hand,

savings increase with �nancial development because middle-aged agents have a larger house. On

the other hand, savings decrease because the debt is larger. The second e¤ect dominates and asset

demand decreases with �nancial development. Asset supply D increases with �nancial development

because young agents can borrow more. Finally, since the borrowing constraint does not depend on

the interest rate, neither house prices nor housing stock change with the interest rate.

2.3.1 Existence of Rational Bubbles

As discussed in subsection 2.2, in this model (deterministic) rational bubbles are possible if there

is a shortage of assets when the interest rate equals one (i.e., B = A(R = 1)�D(R = 1) > 0):
The left-hand side of �gure (6) represents the steady-state capital market in a �nancially un-

derdeveloped country. Given that asset supply D does not depend on the interest rate and asset

demand A is decreasing with the interest rate, rational bubbles are possible as long as � < �b; where

�b is de�ned as rc(�b) = 1: If a bubble arises, its size is B = A(R = 1)�D(R = 1) = 1���2�
1�� :

The intuition why bubbles can appear in the constrained economy is that middle-aged agents

want to save for consuming when they are old but young agents do not have enough assets to pledge

against these desired savings. The bubble adds assets to the economy and solves this shortage of

assets.12 In this model, rational bubbles can always appear in a �nancially constrained economy.13

If a �nancially underdeveloped country improves its �nancial institutions (increases �); it gen-

erates more assets and it reduces the size of the bubble. If the improvement is large enough (i.e.,

� > ��), the country becomes immune to rational bubbles as shown in subsection 2.2.

12Arce and López-Salido (2008) also �nd a negative savings slope for a range of parameter values and notice that
bubbles are possible in this case. This result is also related to Farhi and Tirole (2008) who show that rational bubbles
are possible when liquidity is scarce. Caballero (2006) also argues that rational bubbles can be the natural market
response in economies with a shortage of assets.
13The reason is that a country is �nancially constrained if � < ��; where �� is de�ned as rc(��) = r(�) > 1:Moreover,

rational bubbles can arise in a �nancially constrained economy if � < �b;where �b is de�ned as rc(�b) = 1: Given that
@rc(�)
@�

< 0; it follows that �� < �b:
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3 Bubbles and Trade

In this section I study the relationship between globalization and rational bubbles. I consider a

world that consists of two countries, a �nancially developed U and a �nancially underdeveloped

country C. I show that bubbles can arise in the integrated economy and, in particular, they can

appear in the �nancially developed country which was immune to bubbles in autarky. Moreover, I

study the e¤ect of an increase in globalization on house prices when there is a pure asset price and

a housing bubble.

3.1 Trade Equilibrium

The world consists of two countries, U and C. Financial institutions in country U are �U > �� and

they are �C � � < �� in country C. Then, households in country U are borrowing unconstrained

and households in country C are constrained. Moreover, country U has a proportion � of the world

endowments. Thus, countries di¤er on scale and �nancial institutions.

I assume that the consumption good is traded and capital markets are also integrated. However,

both the housing and labor markets are not integrated. Houses are non-tradable and labor cannot

migrate.14

De�nition A competitive trade equilibrium is a sequence of house prices pit, wages w
i
t, choices of

consumption cit; housing services h
i
t; savings a

i
t and debt d

i
t, an allocation of labor in the construction

li;ht and consumption good sector li;ct for all t � 0 with initial condition H i
�1 for each country

i 2 fU;Cg and an interest rate Rt for all t � 0 such that households maximize their utility given their
income, �rms maximize pro�ts and all markets clear. Housing and labor market clearing conditions

are for each country i 2 fU;Cg and capital and consumption good markets are integrated.

There are six markets clearing conditions. By Walras�Law I can ignore the consumption good

market clearing condition and focus on the other �ve. Given that housing and labor market clear for

each country, the only additional clearing condition is the capital market. Letting Ai and Di denote

aggregate savings and borrowing in country i 2 fU;Cg, respectively, and noting that country U
represents a proportion � of the world, the capital market clearing condition, which equates (world)

aggregate savings and borrowing, is

�AU (RT ) + (1� �)AC(RT ) = �DU (RT ) + (1� �)DC(RT ); (11)

where RT is the interest rate in the trade equilibrium.

Plugging the optimal savings and borrowing choices derived in section 2 by constrained (country

R) and unconstrained (country C ) households into equation (11), it is straightforward to show that

RC > RU > RT
�
�; �C = �

�
with RT (�; �) increasing with � and �. The intuition is that both a

reduction in � and � increase the �ow of assets from the �nancially constrained to the �nancially

14Physical houses are non-tradable but they are indirectly traded because all debt is collateralized by houses.
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unconstrained economy. It makes assets in country U more scarce, which increases its value and

reduces the equilibrium interest rate.15

Given the interest rate, the rest of equilibrium allocations can be easily derived. I focus on the

housing market in country U. The expression for house prices derived in section 2 only needs to be

modi�ed by plugging the new interest rate. Thus, house prices in the trade equilibrium pU;T are

pU;T =

�
1

2




 

RT

RT � (1� �)

� 1
1+�

>

�
1

2




 

RU

RU � (1� �)

� 1
1+�

= pU;A:

These results can be graphically seen in �gure (7) that represents the capital market in both

countries and the housing market in country U with point a (t) denoting the autarky (trade) equi-

librium. In autarky, as described in section 2, households in country C are �nancially constrained

and cannot borrow as much as they want because of the lack of collateralized debt. There is a

shortage of assets in country C. When both countries integrate, savings of middle-aged agents in

country C are not constrained by the amount of debt that young agents can obtain at home but

they can be invested in country U which has better �nancial institutions. These capital �ows create

a current account de�cit in country U.16

Figure (7) also shows that house prices are higher in country U in the trade equilibrium with

respect to autarky. The reason is that a fall in the interest rate raises housing demand. Thus, both

house prices and stock are larger in the trade equilibrium. The housing market does not change

in country C because the borrowing constraint does not depend on the interest rate. Finally, the

increase in house prices in country U depends on the housing supply elasticity �. The more inelastic

the housing supply is, the larger the rise in house prices is.

3.2 Existence of Rational Bubbles

In this subsection I show that asset price and/or housing bubbles can appear in the integrated

equilibrium and, in particular, they can arise in the �nancially developed country.

As discussed in section 2, bubbles are possible if there is a shortage of assets when the interest

rate is one. Capital markets are integrated, therefore, the shortage of assets needs to be at the

world level. Then, bubbles are possible if the world supply of assets falls short of the asset demand,

A(�;R = 1)�D(�;R = 1) = B(�) > 0;

where A(�;R = 1) = �AU (R = 1)+(1��)AC(R = 1) and an analogous expression for D(�;R = 1):
Subsection 2.2 shows that if the world is �nancially unconstrained (i.e., � = 1); bubbles are not

possible. Similarly, subsection 2.3 shows that if the world is �nancially constrained (i.e., � = 0);

15More explicitly, RT (�; �) is the solution to � 1
2

h
(RT )2+(1��)RT�2�

RT��

i
+ (1� �)

h
�����RT

1��

i
= 0

where � � 1 � �: Note that the equilibrium interest rate only depends on the level of �nancial institutions in the
�nancially underdeveloped country �C = �:
16Caballero (2006) and Caballero et al (2008a, 2008b) also link the shortage of assets in emerging economies to the

current account de�cit in �nancially developed countries.
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bubbles can appear in equilibrium. The next proposition shows that if the world is "�nancially

constrained enough", bubbles are possible in equilibrium.

Proposition 1 (Existence of Rational Bubbles in Trade Equilibrium) Bubbles attached to houses
and/or pure asset price bubbles are possible if � < ��(�; �) where ��(�; �) is decreasing in � and

increasing in �:

Proof. De�ne ��(�; �) as A(��(�; �); R = 1)�D(��(�; �); R = 1) = B(��(�; �)) = 0 and note that

B(�) is decreasing in �: Moreover, ��(�; 
) = 1
1+� with � �

1
2
3(1��)�2

�
(1��)�2�

1��
:

Proposition 1 says that for a given allocation of the world endowment �; bubbles are less likely

to arise when �nancial institutions in country C improve (i.e., � increases). The reason is that when

�nancial institutions improve, the amount of assets that country C generates increases. Moreover,

a higher depreciation rate of houses increases the possibility of having bubbles. The intuition is

that even though country U is not �nancially constrained, the amount of assets (i.e., houses) it

can generate depends on the depreciation rate. A larger depreciation rate implies a lower supply of

assets and makes bubbles more likely to arise in the integrated economy.

The condition for existence of bubbles does not depend on whether the bubble is attached or

detached to houses. However, as I show below, the distinction between housing and pure asset

price bubbles is important to understand the e¤ect of globalization on house prices.17 In section 5

I provide empirical evidence consistent with this di¤erential e¤ect.

The location of the bubble is not determined by Proposition 1, it only shows when bubbles can

appear in the integrated equilibrium. In the rest of the paper and consistent with the empirical

section I assume that when bubbles are possible, they arise in the �nancially developed country.

Figure (8) represents the capital market in both countries and the housing market in country U

when a pure asset price bubble appears in country U. The e¤ects are exacerbated with the bubble

(see �gures 7 and 8). Capital �ows from country C to country U are larger, which increase the

current account de�cit. Moreover, the interest rate is lower, which makes the housing demand and,

consequently, house prices higher. Graphically, the size of the bubble is the horizontal distance

between the new (dotted) and old D lines in �gure (8).

The solution represented in �gure (8) corresponds to the case in which there is a pure asset price

bubble. In this case, the only e¤ect that the bubble has on house prices in country U is through

the fall in the interest rate. Therefore, house prices are higher when there is an asset price bubble

pU;DB than without a bubble pU;T because the interest rate is lower,

pU;DB =

�
1

2




 

1

1� (1� �)

� 1
1+�

>

�
1

2




 

RT

RT � (1� �)

� 1
1+�

= pU;T :

17There exists an indeterminacy of di¤erent types of bubbles. I assume that the bubble is either attached or detached
to houses but any combination of both types of bubbles is possible. The model only determines the aggregate size of
the bubble. For a further discussion, see, for example, the equilibrium with "bubble substitution" in Tirole (1985) or
Example 4.1 in Santos and Woodford (1997).
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However, the bubble can be attached to houses. If this is the case, all these extra savings instead

of being allocated to a "useless" asset are directed to purchase houses. Therefore, when the bubble

is attached to houses, the housing market clearing condition in country U is

HS = �
g(lh)

�
= �

1

2




p

1

�
+
B

p
= HD;

where the di¤erence with a pure asset price bubble is the term B=p: It represents the additional

number of houses that are purchased only as an investment.18 It follows that house prices with a

housing bubble pU;HB are higher than with a pure asset price bubble pU;DB,19

pU;HB =

�
1

2




 

1

1� (1� �) +
B

�

1

 

� 1
1+�

>

�
1

2




 

1

1� (1� �)

� 1
1+�

= pU;DB:

This section underscores the importance of two strong assumptions made in Glaeser et al. (2008)

to show that rational housing bubbles cannot appear in equilibrium in a frictionless economy. First,

they assume that houses do not depreciate and therefore the stock of houses (and value of assets)

goes to in�nity. More importantly, they consider a closed economy. In section 2 I also showed

that bubbles cannot appear in �nancially developed countries if they remain in autarky. However,

this section has shown that when international capital �ows are allowed (and houses depreciate),

rational housing bubbles can appear in a �nancially developed country when it integrates with a

�nancially underdeveloped economy.

In this subsection I have assumed that the bubble is located in the unconstrained economy but

this is only one of the possible equilibria. For instance, there could be I countries which di¤er

only on �i and the size of the bubble in country i could be inversely proportional to its level of

�nancial development. Thus, the bubble would be larger in countries where the need for assets is

higher. This is the equilibrium outcome when countries are in autarky. It would imply a negative

relationship between �nancial development and the housing bubble. Figure (9) provides suggestive

evidence pointing to this direction. It represents domestic credit (over GDP) for 1996 and (real)

house price appreciation for the period 2002-2006 for all OECD countries with available data.20 The

negative slope of the �tted regression line is consistent with this prediction. For example, Spain is

less �nancially developed than the United States and the house price appreciation was much larger

in Spain.

The recent years were characterized by an increase in globalization and �nancial development.

18 In this model a pure asset price bubble only reduces the interest rate and it does not have any extra e¤ect in
the economy. However, there exist papers in which a pure asset price bubble has additional e¤ects. For example, in
Ventura (2004) a pure asset price bubble increases the capital stock because ine¢ cient investors stop investing and it
reduces the cost of capital for entrepreneurs. Similarly, Olivier (2000) assumes that an asset price bubble encourages
R&D investment and it increases growth.
19The notion of bubble is similar to the one used in Allen and Gale (2000). I consider that there is a housing bubble

if the equilibrium house prices are higher than their fundamental value (i.e., B > 0).
20 I choose 1996 because in my empirical exercise I assume that the Dot-Com bubble started in 1996. The pattern

would not change if I choose another year because the ranking of countries and the trend is stable. In this exercise I
am also assuming that the housing bubble appeared in all the countries and in the same period which does not seem
to hold in the data.
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I brie�y discuss the predictions of the model for an increase in �nancial development and I will

focus on globalization in the rest of the paper. The model predicts that an increase in �nancial

development of �nancially constrained countries decreases the probability of having bubbles and

the size of the bubble when it appears. Although this model abstracts from several aspects which

exacerbated the recent subprime crisis, it is worth mentioning that �nancial development has also

positive e¤ects. Indeed, if the reason for the appearance of bubbles is the shortage of assets in the

economy, �nancial development is a good policy to reduce the emergence and size of bubbles.

3.3 E¤ect of Globalization

In this subsection I study the e¤ect of globalization (or �nancial integration) on the existence of

rational bubbles in the integrated economy. I also interpret the current account, house prices and

interest rate trends in the United States in the last twenty years through the lens of the model.

Let �(< 1) represent the fraction of agents in country C with access to the capital market of

country U. I interpret an increase in globalization (increase in �) as country C having better access

to the capital market in country U. This de�nition of globalization is meant to capture the increasing

role of emerging economies in world capital markets witnessed in recent years. Therefore, in this

exercise, capital markets are not fully integrated. There are two capital markets. One market is

for the fraction 1 � � of agents in country C who must remain in their country. The "integrated"

capital market is for all agents in country U and the fraction � of agents in county C who can invest

in country U.21 I discuss the possibility of having a bubble in the capital market for the fraction

1� � of agents in country C at the end of this subsection. However, I �rst derive which is level of

�nancial integration that makes bubbles possible in the �nancially developed country.

The capital market clearing condition derived in the trade equilibrium (11) needs to be modi�ed

to take into account the stage of globalization � ,

�AU (RT ) + (1� �)�AC(RT ) = �DU (RT ) + (1� �)�DC(RT ):

Note that the equilibrium characterized in subsection 3.2 is a particular case when � = 1 and the

solution in subsection 2.2 is a particular case when � = 0:

The next proposition shows that the possibility of having bubbles in the �nancially developed

country is increasing with globalization.

Proposition 2 (Existence of Rational Bubbles and Globalization) Bubbles attached to houses and/or
pure asset price bubbles are possible if � > ��(�; �; �) where ��(�; �; �) is increasing in � and � and

decreasing in �:

Proof. De�ne ��(�; �; �) as A(��(�; �; �); R = 1) �D(��(�; �; �); R = 1) = B(��(�; �; �)) = 0 and

21Remember that when capital markets are fully integrated, � = 1, agents in country C optimally choose to invest
in country U, which can generate more assets. Thus, all agents in country C allowed to invest in country U will do
so. Given that all agents are the same, � could also be interpreted as the fraction that each agent in country C can
invest in country U.
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note that B(�) is increasing in � : Moreover, ��(�; �; 
) = �
1���.

When � = ��(�; �); ��(��; �; �) = 1 where ��(�; �) is de�ned in Proposition 1 as the "minimum"

share that the �nancially developed country needs to represent of the world economy for not having

rational bubbles in the integrated equilibrium. Therefore, given that ��(�; �; �) is increasing with �;

if � > ��(�; �); bubbles are never possible. However, when � < ��(�; �); there exists ��(�; �; �) < 1

such that bubbles are possible if globalization has su¢ ciently advanced (i.e., � > ��(�; �; �)):

In other words, if the world economy is �nancially constrained enough (i.e., � < ��(�; �)); the

possibility of having rational bubbles is increasing with globalization. Bubbles are not possible if

the access of country C to world markets is limited (i.e., � < ��(�; �; �)) but bubbles are possible

when it further integrates (i.e., � > ��(�; �; �)).

The level of globalization above which bubbles can appear in equilibrium ��(�; �; �) is increasing

with the �nancial development of the constrained economy �: Assume that the United States is an

unconstrained economy and China and Europe are constrained economies with equal size but Europe

has better �nancial institutions. Proposition 2 implies that the United States can integrate more

with Europe than with China while remaining immune to rational bubbles.

In subsection 2.3 I showed that bubbles are possible in a �nancially developed country if it

remains in autarky. Then, the fraction 1 � � of agents in country C who must remain in their

country can also create a bubble by themselves. Note that the condition for the bubble to arise is

B = (1� �)AC(R = 1)� (1� �)DC(R = 1) > 0; where AC and DC are the aggregate savings and

borrowing in a constrained economy in autarky derived in subsection 2.3, respectively. Thus, given

that AC(R = 1) > DC(R = 1); a bubble can appear and its size is (1� �)1���2�1�� which is a fraction

1� � of the bubble in autarky.

3.3.1 A Tale of Two Bubbles

In this subsection I interpret the trends of house prices and current account in the United States,

shown in �gure (2), through the lens of the model.

Assume that the world consists of two countries, the United States is �nancially unconstrained

(country U in the model) and the Rest of the World is �nancially constrained (country C ). The

United States represents a constant share � < ��(�; �) of the world and the initial level of global-

ization is 0 < �(t0) < ��(�; �; �):

If globalization increases over time (i.e., �(t) is exogenously increasing with t); Proposition 2

says that bubbles cannot happen when t < t� � ��1 [��(�; �; �)] and can appear afterwards. If

t� � 1995; the model could explain why the Dot-Com and Housing Bubble arose in the United

States.

The comparative statics on current account and house prices with globalization are consistent

with �gure (2). The current account de�cit in country U is, by de�nition, CAD(�) = B(�) +

AU [R(�)]�DU [R(�)] : When there is no bubble, B(�) = 0 but since R(�) is decreasing in � ; the

current account de�cit increases with globalization. Moreover, when there is a bubble, B(�) > 0 and

the size of the bubble is increasing with globalization. Therefore, a deeper globalization increases
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the possibility of having a bubble and its e¤ect on current account de�cit is exacerbated when a

bubble arises.

House prices in country U increase with globalization when there is no bubble. The interest

rate decreases with globalization which raises housing demand. House prices are higher if there is

a bubble (either attached or detached to houses) because the interest rate is lower than when there

is no bubble. Moreover, the increase in house prices is larger if there is a housing bubble because

an increase in globalization, increases the size of the bubble and it, directly, raises housing demand.

Finally, the e¤ect of globalization on house prices depends on the housing supply elasticity, which

I will use in the empirical section.

4 Welfare Analysis

In this section I perform welfare analysis. First, I study whether a housing bubble is better than a

pure asset price bubble (Dot-Com Bubble). Then, I study whether country U and country C gain

from having a bubble located in country U.

4.1 Welfare with a Housing and Dot-Com Bubble

The di¤erence between a housing and a pure asset price bubble is that in the �rst case the extra

assets that the bubble generates are used to buy houses whereas they are not used, for production

purposes, in the latter. In both cases, the interest rate is equal to one. The housing market of

country C is not a¤ected by whether the bubble in country U is attached or detached to houses.

Therefore, I can focus on the welfare e¤ects in country U.

From the point of view of a household, the only di¤erence between both types of bubbles

is house prices. If there is a housing bubble, house prices are pU;HB and when the bubble is

detached, house prices are pU;DB(< pU;HB). From the equilibrium allocations derived in Section 3,

it is straightforward to show that the di¤erence in the lifetime utility of households in country U

between having a pure asset price and housing bubble is

UDB � UHB = 1

1 + �
ln

"
1
2


 

1
1�(1��) +

B
�
1
 

1
2


 

1
1�(1��)

#
� 0:

Lifetime utility of households is (weakly) larger with a Dot-Com Bubble. The more inelastic

the housing supply is, the larger the welfare loss of having a Housing Bubble instead of a Dot-Com

Bubble is (i.e., @UDB�UHB
@� < 0): The intuition is that the only di¤erence between the Dot-Com

and Housing Bubble is the price appreciation (and distortion) associated to the latter. Thus, the

welfare loss of having a housing bubble is larger in countries with a low housing supply elasticity.

Both bubbles deliver the same lifetime utility when the housing supply elasticity goes to in�nity

(i.e., lim�!1 UDB � UHB = 0):
Pro�ts of consumption good producer are zero with both bubbles. However, pro�ts of developers

are higher with a Housing Bubble. From the problem of the developer it follows that, in equilibrium,
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the pro�ts with a housing bubble �h;HB relative to a pure asset price bubble �h;DB are

�h;HB

�h;DB
=

�
pU;HB

pU;DB

�1+�
> 1:

Therefore, a Housing Bubble can be better than a Dot-Com Bubble depending on the weight

that a Social Planner gives to developers. The reason is that the increase in pro�ts of developers can

o¤set the reduction on the utility of households. For example, if developers have the same utility

function as households and receive the same weight, housing bubbles are better.22

4.2 Welfare in Country U

In this section I study whether welfare in country U increases if a bubble arises in country U.

I assume that the economy starts in a steady state with trade without bubbles, characterized

by a level of globalization � ; and it coordinates to a steady-state with a pure asset price bubble

located in country U. Graphically, I assume that the economy starts in point t in �gure (7) and it

coordinates to point b in �gure (8).

From the utility function and equilibrium allocations, the lifetime utility of households in country

U when the level of globalization is � can be written as

UU =
�

1 + �
ln

�
RT (�)

RT (�)� (1� �)

�
+ 2 lnRT (�) + constant (12)

If we forget about the initial generation (they receive the bubble), the lifetime utility of next

generations in the steady-state with bubbles is given by setting RT (�) = 1 in equation (12). Thus,

each next generation gains from being in a steady-state with a bubble if the lifetime utility (12) is

decreasing with the interest rate.

A fall in the interest rate has two e¤ects in the utility of households. First, the amount of

consumption good decreases because the return on savings of old agents decrease. Second, the fall

in the interest rate raises housing demand and housing services. The second e¤ect dominates when

the housing supply is very elastic. If the housing supply is in�nitely inelastic (i.e., � = 0), utility

of households in country U decreases with a bubble. On the contrary, if the housing supply is

in�nitely elastic (i.e., � ! 1), utility increases with a bubble. It can be shown that the utility of
households (after the �rst generation) is larger with a bubble if � > �:23

The �rst generation receives the bubble. Therefore, if the size of the bubble is large enough,

the aggregate welfare of households is higher with a bubble. This is more likely to happen when

�nancial institutions of country R are very underdeveloped (low �) and the level of globalization is

high (large �):

22From the equilibrium allocations derived in section 3.2, it follows that UHB + ln�h;HB � (UDB + ln�h;DB) =
�

1+�
ln

�
1
2


 

1
1�(1��)+

B
�

1
 

1
2


 

1
1�(1��)

�
> 0:

23The housing supply threshold is � � 2R�2(1��)
3(1��)�2R : It follows from setting the partial derivative of equation (12) with

respect to R equal to zero:
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Consumption good producers make zero pro�ts and are indi¤erent. However, pro�ts of devel-

opers are higher if there is a bubble because housing demand and, thus, house prices increase when

the interest rate falls,

�h;DB

�h;T
=

�
pU;DB

pU;T

�1+�
> 1:

To sum up, pro�ts of developers increase with a bubble because house prices are higher. The

�rst generation of households gains because they receive the bubble. The next generations can

gain or lose depending on the housing supply elasticity. Therefore, depending on how the di¤erent

generations and agents are weighted, welfare in country U may be higher with or without bubbles.

4.3 Welfare in Country C

In this subsection I do the same welfare analysis exercise as in subsection 4.2 for country C. I study

how welfare in country C changes when the world economy is in a steady state with trade without

bubbles and it coordinates to a steady-state with an asset price bubble in country U.24

Pro�ts of both developers and consumption good producers in country C are not a¤ected by

a bubble located in country U. Moreover, since the bubble is created in country U there is no

additional gain for the �rst generation. Thus, it su¢ ces to study how the (steady-state) lifetime

utility of households changes when a bubble arises in country U.

It is easy to check that utility of households in country C, with a level of globalization � ; is

proportional to RT (�)
�
(1� �)� �RT (�)

�
:

Housing is determined by the pledgeability constraint which is not directly a¤ected by the

interest rate. The interest rate a¤ects utility only through the consumption good. There are two

e¤ects. On the one hand, the return on savings increase with the interest rate. On the other hand,

a higher interest rate lowers savings because middle-aged agents have to pay more for the money

they borrowed. The second e¤ect dominates when RT (�) > 1��
2� :

Therefore, welfare of households in country C is higher without a bubble than with a bubble

located in country U when the interest rate is below 1��
2� : Since the interest rate is decreasing with

globalization, this is more likely to happen when both countries are already very integrated. The

intuition is that when country C has gained enough access to the better capital market of country

U, its need for storage of assets decreases and they prefer not to have a bubble because the return

for their investments is higher without bubbles.

5 Empirical Evidence

In this section I describe the empirical prediction of the model and I present evidence consistent

with this prediction.

24House prices in country C are not a¤ected by the type of bubble located in country U. Then, welfare in country
C does not depend on whether the bubble in country U is attached or detached to houses.
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5.1 Empirical Prediction

The model predicts that the e¤ect of globalization on house prices is di¤erent depending on whether

the bubble is attached or detached to houses.

Section 3 shows that house prices in a �nancially developed country when there is a housing

bubble are

pU;HB =

�
1

2




 

1

1� (1� �) +
B(�)

�

1

 

� 1
1+�

;

where B(�) is the size of the bubble for a given level of globalization � : If there is a pure asset price

bubble, houses prices are

pU;DB =

�
1

2




 

1

1� (1� �)

� 1
1+�

:

From these equations, it follows that house prices only increase with globalization if there is a

housing bubble (i.e., @p
U;HB

@� > 0 and @pU;DB

@� = 0). The intuition is that globalization a¤ects house

prices through two channels. The �rst channel is the interest rate. When globalization increases,

more capital �ows from country C to country U, driving down the interest rate and raising housing

demand and house prices. The second channel is the size of the bubble. An increase in globalization,

translates into an increase in the size of the bubble. The size of the bubble only a¤ects house prices

if the bubble is attached to houses. When there is a bubble, the interest rate is constant and the

only e¤ect of globalization on house prices is the second one. Therefore, an increase in globalization

raises house prices only if the bubble is attached to houses. Moreover, the more inelastic the housing

supply is, the larger the e¤ect of globalization on house prices is.

5.1.1 An Extension: n Financially Developed Cities

This extension shows that the empirical prediction discussed above extends to one �nancially un-

derdeveloped country and n �nancially developed cities.

I assume that these cities have a common labor market but di¤erent housing markets. Only

capital and consumption good can be traded between countries. Each city i has the same level of

�nancial institutions �i = �N > �� and the same size �i = �=n: The only di¤erence is the elasticity

of the housing supply. In particular, I assume that gi(lh;i) = (lh;i)�
i
with �i > 0 for i 2 f1; :::; ng :

Using the results in subsection 2.3, savings ai and borrowing di in each city i are

ait+1 =
wit
2
Rt;

dit =
wit
2

242 (1��)pit+1Rt
� pit

pit �
(1��)pit+1

Rt

35 :
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The steady-state capital market clearing condition is the same as when considering one �nan-

cially developed country, equation (11). This is,
nX
i=1

�iai = �AU and
nX
i=1

�idi = �DU where AU and

DU is the aggregate savings and borrowing derived in subsection 2.3, respectively. The reason is

that borrowing di does not depend on house prices and the production function of the consumption

good is linear.

There is a housing market in each city i, thus, using the equations in subsection 2.3, it follows

that the housing market clearing condition in city i is

HS;i =
gi(lh:i)

�
=
1

2

wi

pi � (1� �)piR
= HD;i; 8i 2 f1; :::; ng :

Labor market is integrated for all cities, therefore, there is a unique market clearing condition

nX
i=1

lc;i +

nX
i=1

lh;i = �;

with pig0(lh;i) = wi and f 0(lc;i) = wi; 8i 2 f1; :::; ng

Given the assumption on the production function of the consumption good, only the allocation

of labor in the construction sector is uniquely determined for each city i. Nonetheless, it su¢ ces to

derive house prices. It follows that house prices in city i are

pi =

�
1

2




 i
R

R� (1� �)

� 1

1+�i

where  i � 1
�

h
�i



i �i
1��i and �i � @HS

@p
p
HS =

�i
1��i > 0:

Therefore, house prices in city i with a housing and a pure asset price bubble are

pi;HB =

�
1

2




 i
1

1� (1� �) +
Bi(�)

�

1

 i

� 1

1+�i

and pi;DB =

�
1

2




 i
1

1� (1� �)

� 1

1+�i

;

respectively, where the housing bubble in each city i is Bi(�) > 0 with
nX
i=1

Bi(�) = B(�). The e¤ect

of globalization on house prices is qualitatively the same. Thus, the empirical prediction I take to

the data is as follows.

Prediction An increase in globalization (capital in�ows) raises house prices if there is a Hous-

ing Bubble. This e¤ect is larger, the lower the housing supply elasticity is. However, an increase in

globalization has no signi�cant e¤ect on houses prices if there is a pure asset price bubble (Dot-Com

Bubble).
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5.2 Data and Descriptive Statistics

To test the prediction of the model I consider that the n �nancially developed cities are Metropolitan

Statistical Areas (MSAs) of the United States and that the �nancially underdeveloped country is

the Rest of the World. The reason for choosing metropolitan areas of the United States is for

data availability and because the United States experienced a Dot-Com (1996-2000) and a Housing

Bubble (2002-2006) which allows me to test the prediction of the model.

I use the house price index at the Metropolitan Statistical Area (MSA) level from O¢ ce of

Federal Housing Enterprise Oversight (OFHEO) and the CPI index from Bureau of Labor Statistics

to obtain real prices.25 The �rst row of Table 1 presents the average and standard deviation of house

prices growth for the period I consider (1983-2007) and the two sub-periods I am interested in, the

Dot-Com (1996-2000) and Housing Bubble (2002-2006). During both bubble episodes the average

house prices growth was higher than the whole period but it was much higher during the housing

bubble. The choice of the housing bubble period is consistent with Glaeser et al. (2008) who

consider that the housing boom was between 1996 and 2006.26

My proxy for an increase in globalization is the current account de�cit of the United States (over

GDP) from International Financial Statistics (IMF). The current account de�cit is very similar to

the de�nition of globalization used in the model. In the model an increase in globalization is akin

to an increase in (net) capital �ows from country C to country U.

The housing supply elasticity at MSA level is obtained from Saiz (2009). These elasticities are

a function of both physical (e.g. the share of land with a slope above 15 degrees) and regulatory

constraints. Data appendix shows some descriptive statistics of these elasticities and a list of the

metropolitan areas with the least and most elastic housing supplies. For example, Miami (FL) and

Los Angeles (CA) have the least elastic housing supplies and Wichita (KS) and Fort Wayne (IN)

have the most elastic housing supplies. See Saiz (2009) for more details.

Figure (10) shows the growth rate of (real) house prices (per year) during the Dot-Com and

Housing Bubble for di¤erent metropolitan areas represented by the housing supply elasticity. The

two lines are the �tted values of a linear regression of house prices on the housing supply elasticity

for both sub-periods. Two things are worth mentioning. First, the level is higher during the Housing

Bubble. Second, the slope is negative and it is signi�cantly larger during the Housing Bubble. Both

facts are consistent with the model. The level is higher when the bubble is attached to houses

because houses, in addition to the consumption value, have an extra asset value. The slope being

negative and larger during the Housing Bubble means that house prices rise more in areas where

the housing supply elasticity is lower and they are more sensitive to the housing supply elasticity

when the bubble is attached to houses.

Finally, I use population and personal income at the metropolitan area level from Bureau of

Economic Analysis as control variables. The second row of Table 1 reports the average and standard

25 I choose the OFHEO price index over the Case-Shiller because this index only covers ten metropolitan areas from
1987 to 2000 and 20 from 2000 onwards.
26The year 2001 is excluded from the two bubbles because it is the year when the Dot-Com Bubble burst and the

current account de�cit decreased.
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deviation of population growth for the whole period and the two sub-periods. Notice that they are

very similar in both periods. The last row reports the average and standard deviation of personal

income share growth. Personal income share is the personal income of each metropolitan area

divided by the personal income of the United States. These number are also similar in the two

sub-periods.

5.3 Empirical Strategy

I use the following equation to test the empirical prediction described in subsection 5.1.,

HPit =
X

j2fHB;DB;Og
�j � CADt � Elasti � �j + �Xit + �i + �t + �it; (13)

where �HB, �DB, �O are dummies for the Housing Bubble, the Dot-Com Bubble, and the rest of the

sample, respectively. HPit is (real) house price in metropolitan area i in year t, CADt is current

account de�cit (over GDP) in the United States in year t, Elasti is the housing supply elasticity in

metropolitan area i, Xit are control variables and, �i and �t are a set of area and time �xed e¤ects,

respectively. All variables are growth rates. The sample consists of 138 metropolitan statistical

areas (MSAs) and covers the period between 1983 and 2007.27

The two coe¢ cients of interest are the interaction between current account de�cit and housing

supply during the Housing Bubble �HB and the Dot-Com Bubble �DB: The model predicts that

an increase in the current account de�cit (capital in�ows) has an e¤ect on the growth rate of house

prices only during the Housing Bubble. Moreover, this e¤ect should be larger, the less elastic the

housing supply is (i.e., �HB < 0 and �DB = 0):

5.4 Results

Table 2 reports the coe¢ cients of running equation (13) by using metropolitan area �xed e¤ects

with robust standard errors clustered by metropolitan area in parentheses. Column (1) reports the

coe¢ cients when population is included as control variable. As expected, the coe¢ cient on popu-

lation is positive. More importantly, consistent with the model, the coe¢ cient on the interaction

term is not signi�cant during the Dot-Com Bubble and it is negative and statistically signi�cant

(-0.171) during the Housing Bubble. It means that an increase in current account de�cit only has

an e¤ect on the growth of house prices if there is a Housing Bubble. Moreover, the less elastic the

housing supply is, the larger the rise in house price is.

The regression reported in column (1) is ignoring the fact that some metropolitan areas may have

a larger house price appreciation because they are growing above the mean. In order to take this

into account, column (2) adds the income share as control variable. The coe¢ cient on the income

share is positive. Indeed, house prices increase more in metropolitan areas whose income grows more

than the national income. However, the two coe¢ cients of interest remain almost unchanged. The

27The sample is chosen to maximize the number of observations while keeping a balanced panel.
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coe¢ cient on the interaction term during the Housing Bubble is negative and signi�cant (-0.199),

whereas it is not signi�cant during the Dot-Com Bubble.

These results are also economically signi�cant. To give an example, Santa Barbara (CA) is in

the 10th percentile of the housing supply elasticity (0.91) and Richmond (VA) in the 75th percentile

(2.16). If Santa Barbara and Richmond only di¤er on the housing supply elasticity, the coe¢ cients

on column (2) imply that one percent increase in the current account de�cit translates into an

increase in house prices 0.25 percentual points higher in Santa Barbara than in Richmond during

the Housing Bubble. In contrast, during the Dot-Com Bubble, an increase in the current account

de�cit has no di¤erential e¤ect.

This section has provided empirical evidence consistent with the prediction of the model. The

model predicts that the e¤ect of an increase in current account de�cit on house prices is di¤erent

depending on which asset a bubble is attached to. The model predicts that when there is a bubble,

an increase in capital in�ows, raises house prices only when the bubble is attached to houses. The

coe¢ cients reported on Table 2 are consistent with this prediction. I �nd that an increase in current

account de�cit (over GDP) has a signi�cant (and positive) e¤ect on (real) house price appreciation

during the Housing Bubble, 2002-2006, but it has no signi�cant e¤ect during the Dot-Com Bubble,

1996-2000.

6 Concluding Remarks

In this paper I developed a framework to study the relationship between international trade and the

existence of rational bubbles and analyze how the e¤ect of globalization on house prices depends

on the type of bubble.

The model is a three-period OLG economy. Young agents earn a wage and borrow to purchase a

house. Middle-aged agents consume housing services, repay the debt and sell the house to save and

consume when they are old. An important feature of the model is that households may be borrowing

constrained. Young agents can only borrow a fraction of the value of the house. Moreover, this

share depends on the �nancial institutions of the country.

I showed that, in autarky, rational bubbles can only appear in �nancially underdeveloped coun-

tries. The reason is that middle-aged agents want to save more to consume when they are old,

but the economy does not generate enough assets because young agents are borrowing constrained.

Bubbles are possible because there is a shortage of assets, which bubbles solve by adding assets to

the economy

In the trade equilibrium I assumed that the world consisted of two countries, a �nancially de-

veloped and a �nancially underdeveloped country. I showed that as globalization progresses the

possibility of having rational bubbles in the integrated equilibrium and be located in the �nancially

developed country increases. The intuition is that as the �nancially underdeveloped country inte-

grates into the world economy, it becomes more likely that there is a shortage of assets at the world

level.
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I also showed that the e¤ect of globalization on house prices depends on which asset the bubble

is attached to. When there is a bubble, either attached or detached to houses, the interest rate

is constant and globalization a¤ects house prices only through increasing the size of the bubble.

The size of the bubble a¤ects housing demand only if the bubble is attached to houses. Thus, only

if there is a housing bubble, an increase in globalization raises house prices. The less elastic the

housing supply is, the larger the rise in house prices is. In the empirical section I showed that this

prediction is consistent with the Dot-Com (1996-2000) and Housing Bubble (2002-2006) episodes by

using house price data from 1983-2007 for U.S. metropolitan statistical areas (MSAs). An increase

in U.S. current account de�cit (over GDP) has a positive e¤ect on house prices during the Housing

Bubble. The e¤ect is larger, the lower the housing supply elasticity is. However, an increase in

current account de�cit has no signi�cant e¤ect on house prices during the Dot-Com Bubble.

To conclude, one cause of the severity of the recent subprime crisis is that banks were holding

the bubble whereas the Dot-Com bubble was held by households. It matters who holds the bubble

when it bursts. In my model there is no �nancial sector and bubbles do not burst. Therefore,

an interesting extension would be to include these two features into the model to provide a better

welfare analysis of having di¤erent types of bubbles.
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8 Figures and Tables
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Figure 1: The Dot-Com and Housing Bubble.
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Figure 2: House Prices and Current Account in the United States. Source: Case-Shiller house price
index and International Financial Statistics (IMF).
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Figure 3: House Price and the Current Account in the United Kingdom. Source: House prices from
Nationwide and current account (over GDP) from UK National Statistics.

Figure 4: Household Maximization. Optimal choice in Financially Developed (U ) and Financially
Underdeveloped Country (C ).

Figure 5: Comparative Statics: Decrese in Interest Rate.
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Figure 6: Autarky equilibrium: Capital market.

Figure 7: Trade equilibrium without bubbles.

Figure 8: Trade equilibrium with a pure asset price bubble appearing in Country U.
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Figure 9: Financial Development and Housing Bubble. Source: House Prices from Bank for International
Settlements. Financial Development is domestic credit to private sector over GDP in 1996 from WDI (World
Bank).

­.0
5

0
.0

5
.1

.1
5

G
ro

w
th

 ra
te

(p
er

 y
ea

r)

1 2 3 4
Housing Supply Elasticity

hb db
Fitted values Fitted values

Housing v s Dot­Com Bubble

Figure 10: Growth Rate (per year) of House Prices during the Dot-Com (1996-2000) and Housing
Bubble (2002-2006) in di¤erent U.S. metropolitan areas. Source: House price index from OFHEO and
elasticity from Saiz (2009).
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Table 1: Descriptive Statistics

All sample Housing Bubble Dot-Com Bubble

(1) (2) (3)

House Prices 1.49 5.34 1.73

(5.63) (5.76) (3.07)

Observations 3450 690 690

Population 1.24 1.02 1.26

(1.34) (1.05) (1.07)

Income Share 0.07 0.02 -0.07

(2.54) (3.05) (1.91)

Observations 3225 645 645

Values are averages of the (annual) growth rate during sample period, with standard deviations in paren-

theses. House price index is from O¢ ce of Federal Housing Enterprise Oversight (OFHEO). CPI index, used

to compute real prices, is from Bureau of Labor Statistics. Population and Income data at metropolitan area

level is from Bureau of Economic Analysis. Dot-Com Bubble period is between 1996 and 2000 and Housing

Bubble period is between 2002 and 2006. The sample consists of 138 U.S. metropolitan statistical areas

(MSAs) and the period is between 1983 and 2007.
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Table 2: Current Account De�cit and House Prices for di¤erent Bubbles

(1) (2)

Dependent Variable: House Prices

CAD�Elast�HB -0.171 -0.199

(0.039) (0.034)

CAD�Elast�DB 0.010 0.007

(0.008) (0.007)

CAD�Elast�Other 0.023 0.023

(0.007) (0.006)

Population 1.441 1.327

(0.556) (0.129)

Income Share 0.681

(0.107)

Observations 2838 2838

R-squared 0.36 0.45

Fixed e¤ect OLS regressions with robust standard errors clustered by metropolitan area in parentheses.

House price index is from O¢ ce of Federal Housing Enterprise Oversight (OFHEO). CPI index, used to

compute real prices, is from Bureau of Labor Statistics. Elasticity data is from Saiz (2009). Current Account

and GDP data is from International Financial Statistics (IMF). Population and Income data at metropolitan

area level is from Bureau of Economic Analysis. Dot-Com Bubble period is from 1996 to 2000 and Housing

Bubble period is from 2002 to 2006. All variables are growth rates. The sample consists of 138 U.S.

metropolitan statistical areas (MSAs) and the period is between 1983 and 2007.
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9 Data Appendix

The housing supply elasticities for di¤erent Metropolitan Statistical Areas (MSAs) are estimated in

Saiz (2009). These housing supply elasticities are a function of physical (geography) and regulatory

constraints. I just show some descriptive statistics and the list of metropolitan areas with the least

and most elastic housing supplies included in the sample. See Saiz (2009) for more details on the

estimation of these elasticities.

Mean St. Deviation Minimum Maximum

Elasticity 1.79 0.75 0.66 4.11

Top 10 Least Elastic Housing Supply MSAs

Miami, FL 0.66

Los Angeles, CA 0.70

Ft. Lauderdale, FL 0.72

San Francisco, CA 0.72

San Diego, CA 0.74

Oakland. CA 0.76

New York, NY 0.81

Salt Lake City, UT 0.82

San Jose, CA 0.83

Boston, MA 0.86

Top 10 Most Elastic Housing Supply MSAs

Lubbock, TX 3.14

Davenport, IA-IL 3.18

Evansville, IN-KY 3.24

Casper, WY 3.27

Topeka, KS 3.35

Lafayette, LA 3.62

South Bend-Mishawaka, IN 3.64

Longview, TX 3.90

Wichita, KS 4.10

Fort Wayne, IN 4.11
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