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ABSTRACT
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because of demand effects. Agents have more incentives to undertake risky
investments on those markets; they can also diversify risk at a lower cost.
Prices of financial assets are higher in the large area because asset markets
are broader. We also analyse the impact of domestic transaction costs and
Issuing costs on financial markets and returns. Our theory has important
implications for the pattern of international trade in risky assets.
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NON-TECHNICAL SUMMARY

Are the development of financial asset markets and the cost of capital linked
to the size of an economy? What is the impact of financial integration on asset
returns and risk-sharing? How can we model trade in risky assets? The paper
develops a two-country model to answer these questions.

The theoretical framework we propose is very flexible and can be used to
think about many issues related to market size and financial integration. It also
has implications for the magnitude of gross transaction flows in risky assets,
as well as the impact of cross-listing and financial liberalisation on the cost of
capital.

The US is sometimes described as a ‘super-market’ for financial assets.
American markets offer a wide range of financial assets: they are both very
broad and liquid. International capital flows in and out of the US are very large
and, in general, the pattern of trade in risky assets worldwide is heavily
concentrated in a few big markets.

In the policy debate, one often hears that large markets are better able to
provide capital at a lower cost. If larger markets lower the cost of capital, then
so should financial integration, which unifies different markets by decreasing
transaction costs between them. This argument has been put forward
especially in the context of the European Union, which established free capital
mobility at the beginning of the 1990s. Some recent empirical evidence
provided by Hardouvelis et al. (1999) supports this view. They find that the
average saving in the cost of capital from integration in Europe over the period
1992-8 is around 2%. More generally there are lessons to be learned from the
worldwide trend towards more financial integration.

After the Second World War, there were important barriers to capital mobility:
some currencies were not convertible, there were capital controls, and
restrictions were put on the ownership of local companies. There were also
important differences in accounting standards across countries. World equity
markets were highly segmented. What happened to equity flows and the cost
of capital internationally as these barriers were gradually lifted over the years?
The recent literature looking at the impact of globalisation on the cost of
capital is surveyed in Stulz (1999a). It points towards a decrease in the cost of
capital as financial integration proceeds. Among others, Bekaert and Harvey
(1998) find that liberalisation decreases the dividend yield by 5 to 90 basis
points.

What can explain these results? A very natural answer is that financial
integration or liberalisation, by decreasing various kinds of transaction costs or



trades impediments, increases the potential demand for assets. Stulz (1999b)
notes indeed that as soon as a stock joins the S&P 500, it immediately faces
additional demand and its price goes up. Shleifer (1986) and Harris and Gurel
(1986) estimate this price effect at about 3% or 4%. Our model rationalises
these empirical findings in a very natural way.

The paper offers a theory linking the size of economies with asset returns, the
extent of portfolio diversification and the pattern of trade in risky assets. We
analyse a two-country macroeconomic world, with one big economy and one
small. The set of traded financial assets is endogenous and determined in
equilibrium by the agents’ choices of risky projects to develop in each
economy. Cross-border trade in assets entails some transaction costs. In this
world, size matters.

In our model, agents start their lives with endowments in goods. They choose
to consume part of the endowment and invest the remainder in risky projects.
They choose how many risky projects they want to develop. These projects
are costly to set up and give them some random returns. They can raise
capital by selling some shares of their projects on the stock markets. They can
also buy shares of projects developed by other people at home and abroad in
order to diversify the risk of their portfolio. Whenever they buy shares from
abroad they pay transaction costs.

We find that financial markets are broader and asset prices are higher in the
large economy. This is because aggregate demand for the assets of the large
economy is higher. This comes from the existence of transaction costs that
generate a home bias. We also find that a large financial area undertakes
more risky projects.

In our model, the decision by one agent to develop a new risky investment
and to put a new security on the market enhances risk-sharing opportunities
for all agents in the world. A large financial area supplies more assets and has
a larger capitalisation per capita, because in equilibrium the price of assets is
higher, due to a larger demand. Its financial markets are therefore more
developed and risk diversification is less costly. The variance of the stock
market index is higher in the small economy than in the big economy.

All agents have an incentive to develop projects with different pay-off
structures and to exploit the pricing power given to them by their monopolistic
status. They sell part of the shares of the projects they develop but keep a
majority stake in equilibrium.

We also analyse the impact of domestic transaction costs and issuing costs
on market capitalisation and asset prices. We find that higher domestic
transaction costs decrease the price of assets (increase returns) whereas
higher issuing costs increase the price of assets (decrease returns).



In this context, subsidising asset demand to increase the number of projects
undertaken in equilibrium will raise welfare, since agents do not take into
account the additional risk sharing opportunity they provide for everybody else
when they open a new project. In a laissez-faire economy, there are not
enough risky projects developed in equilibrium.

The model is also, as far as we know, the first one to put forward the
importance of size of economies and transaction costs for gross trade flows in
assets. This is consistent with recent empirical evidence on bilateral gross
cross-border equity flows described in Portes and Rey (1999).

In a nutshell, we present in the paper a simple — and stylised - model of risk-
sharing and asset trade where demand considerations play a central role. It
links asset returns and market capitalisation per capita to the size of
economies and matches the stylised facts offered by the recent literature on
financial integration.



[) Introduction

The US is sometimes described as a “super-market” for financial assets. American
markets offer a wide range of financial assets, they are both very broad and liquid.
International capital flows in and out of the US are very large and, in general, the pattern of
trade in risky assets worldwide is heavily concentrated in a few big markets. Surprisingly,
trade in risky assets has received little attention in the literature, relative to trade in goods.

The paper offers a theory linking the size of economies with asset returns, the extent of
portfolio diversification and the pattern of trade in risky assets. We analyse a two-country
macro-economic world where the set of traded financial assets is endogenous and determined
in equilibrium by the agents’ choices of risky projects to develop in each economy. This
environment has three key characteristics: i) assets are imperfect substitutes, ii) the investment
technology presents some indivisibility, iii) cross-border asset trade entails some transaction
costs. In this world, size matters. Financial markets are broader and asset prices are higher in
the large economy. This is because aggregate demand for the assets of the large economy is
higher. This comes from the existence of transaction costs that generate a home bias.

In accordance with our results, some recent empirical papers have pointed towards
significant effects of market size and financial market integration on the cost of ‘capital
These papers typically find that companies which are listed on a non-US stock market and
then become listed on the New York Stock Exchange experience an increase in their share
price. Usually, the greater the market segmentation, the greater the increase in the share price
Merton’s (1987) model of investor recognition or the Amihud and Mendelson (1986) liquidity

modef may give some rationale for these findings. But they fall short of providing a unifying

! See for example Bekaert and Harvey (1997), Foerster and Karolyi (1998), Miller (1999).
2 See Alexander, Cheol and Janakiraman (1988) or Miller (1999).
% See al'so Pagano (1988), (1989).
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framework where international trade in assets, transaction costs and financia markets
development can be discussed. We devel op such aframework.

In our model, the decision by one agent to develop a new risky investment and to put a
new security on the market enhances risk-sharing opportunities for all agents in the world. A
large financial area supplies more assets and has a larger capitalisation, because in equilibrium
the price of assets is higher, due to a larger demand. Its financial markets will therefore be
more developed and risk diversification will be less costly. The model also puts forward the
importance of size of economies and transaction costs for gross trade flows in assets. Thisis
consistent with recent empirical evidence on bilateral gross cross-border equity flows
described in Portes and Rey (1999).

Our approach is related to the financial and macro-economic literature on incomplete
asset markets and risk-sharing as well asto the literature on trade under uncertainty. Allen and
Gale (1994) provide an excellent account of the literature on financial innovation and risk
sharing®. But in their work, the number of risky projects is exogenously given (unlike here).
Issuing costs lead to market incompleteness; they do not introduce transaction costs, nor
analyse international asset trade. More closely related to this paper is Pagano (1993). He looks
at the decision of flotation of companies on the stock market and introduces trading
externalities. But his model is a pure exchange closed economy; we endogenise the
investment decisions of entrepreneurs and analyse international capital flows.

Our modelling approach is linked to Acemoglu and Zilibotti (1997), which builds on a market
structure (endogenous number of Arrow-Debreu projects) similar to ours. A major difference,

besides the fact that their world has no transaction costs, is that we adopt a monopolistically

* See also Magill and Quinzii (1996) who survey the general equilibrium theory of incomplete markets and
Obsfeld and Rogoff (1996).
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competitive environment - coming naturally from the imperfect substitutability of financial
assets - as opposed to their competitive framework. They focus exclusively on capital
accumulation and growth. We study the interactions between size, incompleteness of markets,
and price of financial assetsin open economies.

The literature on trade and uncertainty has been pioneered by Helpman and Razin
(1978). They introduced a stock market economy a-la-Diamond into a framework that fits the
standard Ricardian and Hecksher-Ohlin models of international trade. More recent
contributions have extended this line of work, including Svensson (1988), Persson-Svensson
(1989). Some of the issues raised by these authors are similar to ours, but the approach
adopted is very different: in these papers the number of securities traded is exogenous and the
analysis of asset trade is based on autarky prices.

Finally, our analysis of trade in assets has some common characteristics with the
analysis of trade in goods with monopolistic competition that was introduced by Krugman

(1979) and Dixit and Norman (1980).

The general framework is presented in Section Il. Section Il derives tlildeguon
demands and supplies on asset markets. Sections IV and V analyse the impact of country size
on asset prices, financial market development, risk diversification and the current account.
The case of perfect competition is briefly discussed in section VI. Welfare implications of the
model are derived in section VII and the impact of domestic transaction costs and issuing

costs is presented in section VIII. Section IX concludes.




[I. The general framework

We consider a two-period model with two countries or financial areas, A and B, large
and small. They are respectively populated with ny and ng risk-averse immobile identical
agents with na > ng. In the first period all agents in the world are endowed with y units of a
freely traded good (the numéraire), which they can choose to consume or invest in fixed size
risky projects. In the second period, there are N exogenously determined and equally likely
states of nature and M different contingent projects whose pay-offs are the following:

o dif statei O{1,..., N} occurs
projecti pays= %—7 ,
otherwise

Shares of these projects (claims on the risky dividends) are traded on the stock markets of the
two countries. This implies that investing in a specific project (either directly or through the
stock market) is equivalent to buying an Arrow-Debreu asset that pays only in one state of
nature. This formalisation is close to the one of Acemoglu and Zillibotti (1997). It captures the
first main feature of our model: different projects and assets are imperfectly correlated so that
assets are imperfect substitutes and variety improves safety.

The fixed size investment projects are costly to develop. An agent{h,...n,} chooses to

develop ga different projects (g for an agent fid {1,...ng} in the small country). M, the

n ng

total number of projects (and assets) in the worldyisz,, +Zth since, in equilibrium,
Ng=

=
agents will have no interest in duplicating a project that has already been developed and all
agents of the same country will develop the same number of projects. The set of projects that
have been developed in country A and B areadd Ms respectively. The equilibrium total
number of assets in the world M=sM Mg is endogenous. We restrict parameters so that M <

N: markets in general will not be complete, meaning that it will not be possible to eliminate

® We assume the existence of a costless monitoring mechanism which ensures agents do not default in period 1.
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all risk by holding a portfolio of all traded assets. In some states of the world, there will be no

production. Hence, in general, the matrix of the pay-offswill have the following form:

-0 -

@ O 0 0...0 00O

0 d 0 0..0 0f
Matrix of payoffs: £ 0 d 0.0 OB

9 0 0 d..0 of

l O

-ooooYooo -
The cost of each new project is increasing with the number of projects an agent is performing:
we assume that the monitoring of each project becomes more complex and costly as the
number of projects increases. The total cost in units of the numéraire of the investment in
risky projects of an agentahis f(z.a), with f(z) > 0 and f'(z) > 0. The investment cost
function in country B is similar. There is no restriction on the development of new projects.
This will determine the equilibrium number of projects and therefore the equilibrium number
of assets. One way to interpret the model is that the risky projects that agents develop are
combined to create firms so that each agent creates a firm with possibly a different number of

projects.

Transaction costs
In the first period, agents raise capital by selling shares of their projects and they buy shares of
other projects. The second essential feature of the model is the presence of international
transaction costs on asset markets. When agents trade assets, they incur a transagtion cost
which is paid in units of the share itself. The same transaction cost also applies on the

stochastic dividend and is paid in units of the dividehibte that similarly to a recent strand

® For our set up to make sense, we need to assume that these transaction costs cannot be evaded by going through
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of trade and economic geography literature (see Krugman, 1995), the transaction cost is

modelled as an iceberg cost: part of the share and part of the dividend “melt” during the

transit. The iceberg form greatly simplifies the results because it eliminates the need to
introduce financial intermediaries as an additional sédtoalso implies that the elasticity of
demand for an asset with respect to its price is the same whether the transaction cost is paid or
not, that is whether the asset is a domestic or a foreign one.

The presence of international transaction &aststhe trade in assets captures different
types of costs: 1) banking commissions and variable fees; 2) exchange rate transaction costs;
3) some information costs.

There are two ways to introduce these transaction costs on the international trade in
assets. The first is to make buyers of the assets bear the transaction cost. In this case, the

amount paid by an ageng tocated in country B to buy an asset sold on the stock market in

country A by an agentahis: phAs,:‘;(1+ r)where p, is the price of a share of a project
developed by agentqrands':: is agent B demand for an asset sold by agent In the rest of

the paper, superscripts will identify the seller and subscripts the buyer. If an asset pays a
dividend d in period 2, then a shareholder in country B will receive ontyd(Jer share.
Profits generated by projects in country A are denominated in currency of country A so that
agents in country B have to incur the transaction cost at that stdge too

The second possible way to introduce transaction costs is to have project owners bear

the transaction cost. These two ways of introducing transaction costs produce the same results

the goods market on which, for convenience, we assume no transaction costs.

’ See Bisin, 1998, for amodel with costly financial intermediation and endogenous incomplete markets.

& We introduce transaction costs on domestic financial transaction too in section V111 of the paper.

® The transaction cost could be eliminated either on the purchase of assets or on the dividends (but not both of
course) without changing any of our qualitative results.
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as long as we assume that international transaction costs paid by agents buying shares and by

project owners selling shares are identical '°.

Budget constraint
We choose to present the model so that buyers pay the transaction costs as they anyway bear

the cost. In this configuration, the budget constraint for an agent ha in country A is:

M, Mg Znp
EORRICNAS ZmpiSLﬁZ(lﬂ)pjsiA =YY Py, (14)
where cina IS consumption of agent ha in period 1. The second term on the left-hand side is
the cost of investment in risky projects. The two last terms on the left-hand side represent the
demands for domestic and foreign assets. There are (Ma- zna) different domestic assets that
agent ha will demand as he will only buy assets of projects he has not developed himself.

There are Mg different foreign assets on which he will have to incur the transaction cost T. On

the revenue side, in addition to endowment y, agent ha will sell a portion ar‘fA of each project

k[Jzna that he has developed. The budget constraint of an agent hg in country B is symmetric:

Mg o M A o Znp
Cp, + (z,)+ Y P's, +> A+1)p's), =y+Z ph. O, (1B)
]

iJzng

Utility

The utility of an agent ha in country A has the following form:

1-1/o
U — + CZhA
o =, + -ﬂa@ @

where 3 is the rate of discount of the future. The utility of agentsin country B issimilar. o is

the inverse of the degree of risk aversion and is also the elasticity of substitution between

10 Agents acting as portfolio investors and as project owners are indifferent between the two systems because
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assets. The linearity of the utility function in the first period enables us to derive simple closed
form analytical solutions, while keeping all the insights of the model**. The state of the world
is revealed at the beginning of the second period. Hence, given the description of the payoffs

of the different projects, the expected utility of agent ha is:

dl -1/o M A 110 1 [d(l z_)]l—l/U B 110
EU, = = !
O 'BNl 1/0E;S’“ %’B 1-1/o ,S”A E

1 dl—l/O’ o
PN1-10 EZ( “)H/E

The second element in equation (3) is the expected consumption in states i that are backed by

assets of risky projects developed by agents in country A other than those developed by agent
ha himself. The third element is the expected consumption in states j backed by assets of risky
projects developed by agents in country B. The last element is the expected consumption in
states which are backed by assets of risky projects developed by the agent ha himself. The

measure of the extent to which he has decided not to diversify his own risk is therefore:

1—a§Afor each project/asset k[J {1,...,zna}. The expected utility of an agent in country B is

symmetric.

[11) Equilibrium demand and supply on asset markets
Agents maximise utility under their budget constraint. Agexirzcountry A chooses
consumption in period 136, the number of projects,zhe will develop, the demands for the

different assets (domestic and foreign) and the portion of each of his projects that he will

retain in the second periodi- a,fA for each project/assetl{1,..., z,n}. When buying shares

on the stock market, agents are price takers. Note also that agents when making these choices

do not internalise the impact they have on other agents' welfare. In particular, they do not

transaction costs will be passed on entirely through a higher price to agents buying shares.
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internalise the impact that the choice of the number of projects per agent has on the possibility
for other agents to diversify risk'?. The fixed cost that is required to develop a new project
also insures that no agent will ever find it optimal to replicate an already existing project. The
reason is that if he were to do so, the supply of the corresponding asset would necessarily
increase so that its equilibrium price would decrease. It will therefore be more profitable to

develop a project that has not been opened yet™.

Market structure

Each agent has a potential monopoly power on the projects that he has developed and
therefore on the sale of the assets that correspond to these projects. This is a departure from
the Arrow-Debreu world where asset markets are assumed to be perfectly competitive. It is
easy to check that the perceived el asticity of demand for any asset k with respect to its priceis:
(0a*/ ap*)/(a*/p¥) = -0, KOM. The owner of the asset will exploit thisimperfectly competitive
structure and will sell only a portion of his project'®. This means that in equilibrium the
developer of the project will remain the largest shareholder of the project. This structure of the
market also implies that o, the price elasticity, is necessarily more than one. Otherwise the
model would be degenerate as asset suppliers would always be better off selling less of the
asset at a higher price.

Because all agentsin the same country are identical and the projects are symmetric, the
demands for assets of a given country by agents of the same nationality will be symmetric.

Even though agents, in equilibrium, will not be identical because they will hold different

1 We discuss the CES case further at the end of Section IV.
2 Thisis similar to Pagano 1993.

13 We assume that the choice of projects by all agents is public knowledge.

14 The fact that firms extensively buy and sell their own stocks to affect the price of their shares suggests that this
structure is quite realistic. We however show in section V1 that the monopolistic competition structure on asset
market is not essential for most of our results.
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amounts of the different assets, they will be symmetric in the sense that their diversification
choice will be identical. Also, the price of all projects/assets devel oped by agents of the same
country will be identical for the same reason. Hence, from now on we will in general omit
notations that refer to the identity of the agents and of the assets. Agents (and their
projects/assets) will only be identified by their nationality A or B. As for the demands for
assets, the superscript denotes the origin of the asset and the subscript denotes the nationality

of the buyer. Hence, for example, s; is the demand for an asset of country B by an agent of

country A.
The first order conditions are such that we find the different demands for shares as a
function of as and ag which represent the extent of diversification in each of the two

countries.

5= (1- aA)B"—lgs =@-a)f 19(1 T)“E%g

d+7)°

B _(1_ =100, A _ 10 @-7)°™ Ps
s =@ as)gl%g,sa B)BJ ET Ep—ﬁ (4)

@+7)°
A_ O ,B 1-1/ o .oB — 4 IB 1-1/o
L e

Result 1: Agentsin both countries do not fully diversify their domestic portfolio: 1- o > si
and1l-0p> S5,
Because al assets are symmetric, full domestic diversification would imply in

particular that agents keep no more ownership of their own projects than they buy of projects

developed by other agentsin the same country™. If agents fully diversified in country A, they
would set: 1-aa = s,. From equation (4), it is easy to check that this not the case (>1) and

that agents in both countries keep more shares of their own project than they buy of those
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developed by agents in the same country. By doing so, each agent exploits the non-
competitive structure of the asset market™®. This also implies that if we interpret firms in our
framework to be projects combinations, then firms have, in equilibrium, a “nationality”. There

is an agent with a specific nationality who chooses optimally to keep a higher share of the
project he has himself developed.

The last line of equation (4) just says that the demand for assets are decreasing in the
price and increasing in the dividend d. We use the equilibrium conditions for each stock
market and for each asset, that implies that the amount of shares offered for a specific asset
equals the aggregate domestic demand plus the aggregate foreign demand inclusive of

transaction costs:

stock marketin A:a, = (n, =1)s; +(1+7)n.st -
stock marketinB:a, =(ng —1)s; + (1+71)Nn,s;

In this case, we get that the portions of each project sold on the stock markets, are
respectively:

-1+n g —1+n
a, = of g, = AP ©

—l+ngp+ LH —l+n,p+ MH

(o -10 o -10

-1
wherep = é’%g is a useful transformation of transaction costs and is less than 1.¢When
T

increases, transaction costs are lower.

Result 2: There is more diversification in the large country than in the smalbgrens.

Project owners in the large country choose to retain fewer shares of their projects and to sell
more on the stock market. In this sense the financial markets are more developed in the large

country so there is a market size effect on financial markets.

> We show below that the model also features a home bias in portfolio choice.
18 For the monapolistic competition structure to make sense the parameters must be such that the number of
projects each agent developsis small relative to the total number of projects. Otherwise, agents would take into
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V. Prices, financial market development and risk diversification
Using the first order conditions and the market equilibrium, we obtain the prices for

shares on the different markets:

D |j/a
DA :ﬁdl‘”"ﬂnA—1+ N@+ B_J gD
N &l o —-10 B -
.
D lj/a
Ps :ﬁdl_llgmB -1+ n,@+ 1—0- gD
N 8 o -10] B

Result 3: The price for shares of projects developed by agents located in the large country is
higher than those developed in the small country: pa > ps.*’
Also, the price ratio of the large country assets to the small country assets is increasing in the
level of the international transaction costs. If international transaction costs were zero (¢ =1),
then asset prices would be equal in the two countries. Note also that if agents were risk
neutral which in our set up means that assets are perfect substitutes (o - ), then again the
price difference between the two countries vanishes. Result 3 has an immediate implication on
the expected returns of an asset which isjust: d/(Np; ), i = A, B. Hence, the expected return on
assets of the large country is smaller than in the small country

Next, we determine the optimal choice for z, and zg the number of projects devel oped
by each agent in country A and B*%:

F'(z) = pa s F(Z8) = Ps 8)

Because there is perfect competition on the market for developing projects, the choice for the
number of projects, za and zg, is such that the price of the asset (pa and pg respectively) is
equal to the margina cost of the last project. As long as the cost function f is convex, the

large country which has also the high asset price will have more projects per agent.

account the effect of their pricing policy on the aggregate outcome.

" Pagano (1993) has multiple equilibria because in his model the price of assetsis increasing in the number of
assets, unlike here.

18 Because the number of projects must be a natural number we have to assume that N is large enough so that the
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Result 4: The number of projects per agent developed in the large country is higher than in the
small country: za > zg.

We can interpret this result as saying that firms in the large country are made of more projects
or are of larger size.

Depending on the exact form of the cost function for developing new projects, the
number of assets may be lower than or equal to the number of states of the world, so that
markets may be complete or incomplete. We will only consider the more realistic case where
financial markets are incomplete: not al states of the world will be covered by an Arrow-
Debreu asset. In some states of the world consumption will be zero in the second period.

To gain intuition on these results, we come back to the first order conditions of the
agents in the large country. When choosing how much to sell of their own projects on the
domestic stock market, agents set the marginal cost of doing this equal to the margina gain

(the Lagrangian is equal to 1 because of linearity of utility in first period) so that:

,8 1-1/o “1lo _ -1 . ﬁ 1-1/o -1lo _ -1
Zd 1-a = . 4 1-a = 10
GO ama) e =, S amag) = p, (19)

These are respectively the optimality condition for the representative agent in A and in B. The
expected marginal cost of selling one more share of the project developed by the agent is the
expected welfare loss due to consumption thus foregone (left hand side of the equation). Note
that because of the concavity of expected utility in consumption, this marginal cost is naturally
rising with the portion of the project sold. The marginal gain is less than the price of the asset
as an increase in the supply of the asset implies a decrease in its price. At the optimum, the

price of a share is equal to its marginal cost multiplied by the mark up o/(o-1). The market

equilibrium just described can be considered as an approximation.
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size effect comes on the demand side'®. Using the equilibrium on asset markets, and the

demands given in (4), we get:

1-1/ o0 1-1/ o0
a, =E%§p;"(m—l+ns¢) ) Qg =E%§pg”(na —-1+n,9) (11)

Because there are more agents in country A, and because of the existence of transaction costs
(p< 1), the total demand for an asset of the large country will be larger than the demand for an
asset in the small country for a given price. As can also be seen from the equation above,
demands in both countries are decreasing in the price. On graph 1, we illustrate the
determination of the prices of assets, pa and pg, and of the extent of diversification, a, , and
o Which are also measures of the supply of assets:

Graph 1. determination of asset price and diversification

marginal cost (MC)

and prices \ price= MC o/(o-1)
Pa \

MC
Ps

\ demand for domestic assets in country A

demand for domestic assets in country B

Op Oa a

Note that in this paper we have abstracted from wealth effects by using alinear utility
in first period. If we had a CES function in the first period, we could show analytically that a

country with a higher per capita endowment y will also have in autarky a higher demand for

19 This market size effect is reminiscent of the home market effect in the new trade and new geography
literatures.
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assets and higher asset prices. The intuition for wealth effects is similar to the one illustrated

in the above graph for size effects.

V. Characteristics of the equilibrium

V.1. Capitalisation

The market size effect also shows up in the market capitalisation of the two countries.
In our model, this is the market value of shares traded on the stock market. Calling Ca and

Cg, the market capitalisations per capita as a share of income in the two countries, then:

CA - ZA pAaA 1CB — ZB pyBaB (9)

Result 5. Market capitalisation per capita in percentage of income is larger in the large
country than in the small one: Ca > Cg.

From that point of view, the financial markets of the large country are more developed than
those of the small country. There are more assets traded on these markets both in absolute
terms and relative to income (za > zg). Financial markets are also more developed because
project owners choose to sell more of their shares on the stock market (aa > ag). Finaly the

value of these sharesis higher (pa > pg).

V.2. Variance of stock indices
We can also derive the variance of returns on each market. Suppose that one dollar is
invested equally in each asset of a country. This is the closest measure of stock market

indicesin our model. The variance of the return of this stock market index is then:

d2
N°pgnsz

d2
varl,=————(N-n,z,)* ; varl,=

N - 2 2
NspinAZA ( NyZgs) (12)

Result 6: The variance of the return of the stock index of the large country is smaller.
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The intuition is simply that the stock market of the large country offers more diversification

and therefore less risk because the number of assets on the large market is higher.

V.3. Home bias
Finally, we want to analyse whether the equilibrium features a “home bias” in the
portfolio choice. There are several ways to define a “home bias” in the context of our model.
Here, we derive the share of domestic assets in the portfolio and compare it to the share of the
economy in the world. The value of the non-traded portion of wealth (the part of each project
kept by the project owner) is given by the indirect utility function which at the optimum is
valued at the market price. Computing this ratio, we get that a home bias exists in country A
and in country B if:
no-1+H 7 F
o _1D > nA
g Ny +Ng
n,—-1+n +LET
A s®p So-10
i
ng —1+
o -10 Ng

>
n,+n
N, 1+ n,@+ malg A B

(13)

It is easy to check that indeed this is the case in both countries as long as international

transaction costs exisp{1) or that the asset market is imperfectly competitives finite).

V.4. Current account
The current account of the large country is simply aggregate output minus

consumption and investment:
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CA, =n [y—clA— f(zA)]:

D |jla—l D |j./0'l 14
ﬁd“"’n nacﬁzgﬂns 1+nA¢+B—ET ~Z, My~ 1+nB<0+ ETD 9
g O 0g § -10§

D]]I:II:I]:I

The current account in country B isjust the opposite. The sign of the current account of the
large country is ambiguous. It is easy to show that it is negative if:

R @
which will be the case if parameters are such that:

P(2)>(0-D2"(2) oo ZPsoo1 (16)
op z

Hence, the large country runs a current account deficit if the price easticity of investment
projectsislarge relative to the elasticity of substitution between assets. The intuition isthat in
this case, the large country offers many more assets than the small country as the high price of
assets in the large country induces agents to invest more in risky projects. This will be the
case if the cost function is not too convex. Moreover, when the elasticity of substitution
between assets is low (the relative risk aversion is high) agents of the small country will
accept to bear the high price of the large country assets so as to diversify risk. In this case, the
total value of assets bought by the small country from the large country will be high and the
large country will run a current account deficit, selling more assets than it buys.

The model generates bilateral gross trade flows in assets, which are positively
correlated with the size of the economies and negatively correlated with transaction costs.
Recent empirical evidence described in Portes and Rey 1999 supports these results strongly: a
“gravity” specification explains very well the bilateral distribution of gross cross-border
equity trade. In that paper, transaction costs are interpreted as information costs, which are

increasing with distance.
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V1. Perfect competition on asset markets

The monopolistic structure of the asset markets is a natural consequence of the
imperfect substitutability of assets in our model. It is not key to most of our results, however.
To see this, suppose that project owners, when selling shares of their projects on the stock
market, do not exploit their monopolistic power. In this case, it is easy to show that in all
expressions derived above, the term (o/0-1) is replaced by 1. This term measures the mark-up
over margina cost that project owners are able to impose when they exploit their
monopolistic power. It therefore goes to one in the perfect competition case. Except for result
1, al the following results are qualitatively unchanged. Result 1 no longer holds because in
this case, agents will hold as much of their own project as of the projects of the other domestic
agents. Hence, there will be full home diversification although the home bias will remain.

Graph 1 makes clear what happens when project owners are not able to impose any
mark-up over their marginal cost. In the two countries, the price of assets will be lower than

in the non-competitive setting but it will still be higher in the large country than in the small

1/ o0

country as p, =§dl'”°'[nA +ngg]”? and p, :ﬁdl'”"[nB +n,¢"? in this case. This also

implies that the number of risky projects per agent will be lower in the perfect competition

case. Also, the diversification will be larger in both countries but still more important in the

n,-1+n n, —1+n
M"Y g g, =T T2
r']A-*-anD r']B-I-nAqo

large country as a, = in this case.

VII. Welfareimplications
The market equilibrium is not efficient for two reasons. First, a world planner would

choose a higher number of projects per person than in the market equilibrium. Thisis because
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an agent, when developing a new project, does not internalise the benefits that other agents get
from the risk-diversification provided®. The other source of inefficiency in the model is the
imperfectly competitive structure of the asset market which leads agents to choose to retain
too much ownership of the projects they have developed themselves so that in equilibrium
thereistoo little diversification.

To compare the market and the planner’s equilibrium we choose the symmetric case
where both countries are identicah (A ng) so as to ignore any distribution problem. The
planner maximises the utility of a representative agent in A under the following resource

constraint: y = ¢ + f(za). The planner's solution is the following:

S =

1 .o _1-T ¢ e B iive O .
e SAT —— ; f(z,)=-—-d ~“ InQ@a+ 17
n,(1+¢) A1+r n,(1+ ) (24) N 0._1[ Al (0)] 17

which we can compare to the market equilibrium in the case of identical countries:

A _ 1 .Be_1-T ¢ .
o
n,(1+@ -1+ n,(1+@ -1+
A1t 9) Bﬁ_m W1t 9) Bﬁ_m

(18)

/o
’ _ﬁ 1—1/0'|:| _ g |j
Fz) = ¢ D9 1+B—_1§5

Result 7: The extent of diversification is too small in the market equilibgliemd s} are

smaller than in the market equilibrium. The number of projects per agent is also smaller in the
market equilibrium than in the planner's solution as long as the cost function is convex.

At first glance, comparingazin (17) and in (18), it is not obvious that the former is
larger than the latter. This is because there are two market failures that have contradictory
effects on the choice ofan the market equilibrium. On the one hand the externality already
described means that there will be too few projects developed. On the other hand, in the

market equilibrium, because the asset market is not perfectly competitive, the price of an asset

20 pagano (1993) and Acemoglu and Zillibotti (1997) analyse in a somewhat different context a similar pecuniary
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is above its marginal cost. This induces agents to develop more projects. However, it can be
shown that this second effect is aways less important than the externality effect so that in
equilibrium too few projects are developed, and too few assets traded.

It is also easy to show that to attain the social optimum in the market equilibrium, a
single subsidy on the demand for traded assets is sufficient. This subsidy must be financed by
alump sum tax in the first period. It increases demand for assets and therefore diversification
and also the price level so that in equilibrium the optima number of assets is developed. The
value of this subsidy is simply s = 1/g, the degree of risk aversion. This makes sense as the
more risk-averse agents are, the greater the monopolistic power of asset issuers and the more

the welfare cost of the insufficient number of assets and market incompleteness.

VII1. Domestic transaction costs and issuing costs

To simplify the exposition, we have not introduced domestic transaction costs on asset
markets in the main analysis. However, suppose that when agents buy domestic assets, and
receive the dividend on those assets, they have to bear transaction costs that resemble the
international transaction costs we have analysed in the previous sections but which are lower
than the international ones. We denote transaction costs of that sort T and tg respectively on
the asset markets of country A and B. Transaction costs not only restrict the demand for
assets, that is they may be incurred not only in the relation between the buyer and the seller of
the asset. When firms issue shares, they incur costs even before the transaction stage. These
issuing costs could be represented, at least partly, as proportional to the amount of shares
issued: we suppose that these issuing costs are u, and ug per share issued and again incurred

in units of the share itself.

externality.
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The analysis is very similar to the analysis of internationa transaction costs and
therefore we will not repeat all the steps for finding the equilibrium. The first order

conditions of agents in the two countries give the demands for assets. The different demands

for the assets are given by:
_ 10 @d-r)" o, B = 10 @-1,)"
s* = (1- aA)HU g(1+rA)" (1-u,)"; S° =(l-a )B” ET(“T o -u)”
_ 1 (@- r)“HpA 0.
- a-a)FH rret guu) 9
_ 11 (1-n™ o HPs
s; =(1- a)Ha H 1+ 1y (1U)E7AH

The no diversification result (result 1) becomes stronger when domestic transaction costs and
Issuing costs are taken into account.

The portions of each project sold on the stock market are now:

a (Na —Dg, +ngg
A
(n _l)¢A+nB¢+1 Up 1_ Big
sl (20)
g = (ng D@ +n,0
B
(ng, D, +n,@+(1-ug 1”5—_1§

-1
where @ = a%g ; 1= AB and isless than 1, and decreasing in transaction costs. The
T
prices of assets in the two countries are:

|j/0'
p = ’8 dl_l/a(l UA)_l/U [qn 1)¢)A + nB¢)+ (1 uA)l_ B_lg
—+U 0

|j/0'
Ps -ﬂdl‘”"(l uB)‘””E{n D@, +n,@+(1-ug)" B—lgg

|

(21)

|

The impact of the financial market equilibrium on the choice of the number of risky projectsis

given by the modified condition on the optimum number of projects per agent:
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f’(ZA) = pA(l_uA) ; f,(ZB) = pB(l_uB) (22)

Result 9: Markets with high domestic transaction costs and issuing costs will be less
developed (a will be smaller). Asset prices will be lower on markets with high domestic
transaction costs and higher on markets with high issuing costs. Both high transaction costs
and issuing costs induce agents to develop less risky projects.

Proof: comparative statics on equations (20), (21) and (22).

The intuition can again be understood in reference to a graph with the demand and supply of
assets (see graph 2 below). Higher domestic transaction costs reduce the domestic demand for
assets which shifts the demand curve downwards. The supply curve isin this case unaffected.
In the case of issuing costs, the marginal cost of issuing a share is increased by 1/(1-ua) and
1/(1-ug) respectively which shifts the supply curve to the left. The demand curve, not
inclusive of issuing costs is unaffected. On graph 2, we illustrate the impact of transaction
costs and issuing costs on asset prices and on the diversification choice, i.e. the supply of
assets (here not inclusive of the issuing costs paid in shares).

Graph 2: Theimpact of domestic transaction costs and of issuing costs

marginal cost (MC)

and prices

price=MC’ o/(o-1)
high issuing costs

price= MC o/(o-1)
low issuing costs

demand for domestic assets
low domestic transaction costs

demand for domestic assets
high domestic transaction costs

a(l-u) i=A,B



23

IX. Conclusion

The paper has presented a two-country macroeconomic model where the size of the
economies (or financia areas) matters for the determination of asset returns, the breadth of
financia markets and the pattern of trade in risky assets. These issues have been largely
overlooked by the traditional macroeconomic and finance literature. They arise very naturally
in our model because we have heterogeneous agents, incomplete asset markets and transaction
costs. The model is very simple and conveys clear intuitions. If world financial markets are
segmented, then large areas will have more developed financial markets than small areas,
ceteris paribus. This is because transaction costs induce a home bias and the demand for the
assets of the large areas are higher. This higher demand leads to a higher price of capital in
equilibrium. This in turn induces agents to develop more projects, sell a bigger share of their
assets and enables better risk diversification. Our modelling approach finds support in existing
empirical evidence on share prices in segmented markets: the share price of companies listing
in large stock markets tends to rise significantly. It also finds strong support in recent
empirical evidence on the pattern of bilateral cross-border gross flowsin equity.

In Martin and Rey (1999), we apply the theoretical framework developed here to analyse the
impact of regional financial integration on welfare. We show that when transaction costs
between two markets fall, welfare increases inside the newly-created bloc. The effect on an
outside country is ambiguous. on the one hand there is a positive impact because the increase
in the number of assets enables all agents to better diversify risk. On the other hand, the
financial terms of trade of agents who do not belong to the bloc deteriorate because the price
of foreign assets increases. This suggests possible conflicts between currency blocs. It aso
points to possible strategic interactions. If an increase in international transaction costs has a
positive financial terms of trade effect for the large country, this country may in certain

circumstances prefer to have high transaction costs. Another possible extension of our basic
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framework would be to introduce non-traded goods. So far the theoretical literature has failed
to provide a clear link between non-tradability in goods and asset holdings. This model could
allow us to make progress on that front. Marrying monopolistic competition on the asset
markets and the good markets could also bring interesting results. But we leave these

considerations for future research.
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