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Financial Globalization and Risk Sharing: Welfare Effects and the
Optimality of Open Markets

Abstract

To study the welfare effects of investment barriers and the opening of markets to foreigners,
we construct an equilibrium model of international asset pricing without agency costs that allows
endogenous market participation among heterogeneous agents. Equilibrium prices and the set of
participating and non-participating agents are jointly determined in equilibrium and the ability
of agents to choose to participate in the market affects prices of domestic and foreign assets. We
examine the welfare effects of non-participation and find that when a country moves from complete
segmentation to open markets for foreigners, the cost of capital falls in the domestic market. This
is consistent with empirical findings in the international asset pricing literature. Through the
endogenous participation mechanism, our model is able to capture sources of economic growth.
Contrary to previous models, however, we show that opening markets is not Pareto-optimal and
we identify a class of domestic agents whose welfare is lower after the opening of markets. These
finding have political economy interpretations and policy implications.



1 Introduction

The impact of opening a country’s capital markets to foreign investors, often defined as “financial
globalization,” has been the subject of research in financial economics for over thirty years. In stan-
dard economic models, the opening of markets has major benefits. It enables investors worldwide to
share risks better, it enhances capital flow to projects where its productivity is highest and it allows
countries to reap the benefits of their comparative advantages. Yet the empirical evidence on these
benefits is mixed and the impact of financial globalization is a subject of heated political debate.
In contrast to the predictions of standard economic theory, economists have found considerable
evidence of “home bias” where an investor’s portfolio is disproportionately weighted towards stocks
of his home country. Empirical evidence also shows that a country’s investment is closely tied to
the amount it saves, that a country factor is the most important factor in asset returns and that a
firm’s country of origin is a more important determinant of its financial policies than its industry.
The political support of open markets is undermined not only by the self interest of groups who will
lose to foreign competitors but by arguments that foreign investors may force domestic investors
out from some assets and increase their risk exposure. Further political arguments are made that
foreign investors will increase a country’s exposure to external shocks.!

The classic international asset pricing models are not well-equipped to deal with this evidence
and these arguments. Black (1974), Stulz (1981a, 1981b), Errunza and Losq(1985), Eun and
Janakiramanan (1986) and Alexander, Eun and Janakiramanan (1987) incorporate investment

restrictions and focus on the portfolio problem of domestic and foreign investors, asset pricing and

'Rajan and Zingales (2003) document reversals in financial development and study empirically why some countries
become more open to capital flows than others, or open up at some times rather than at others. Stulz (2005) contains
a review of pros and cons of liberalization. See also Wincoop (1994). See Schmukler (2003) and references therein
for a discussion of benefits and risks of financial globalization. Bhagwati (1998) and Rodrik (1998, 2000) argue
that there are compelling cases for maintaining capital controls. In contrast to general perceptions that markets are
becoming more integrated, the results in Bekaert and Harvey (1995) suggest that some countries have become less
integrated into the world market over time. Measurement theory developed by Chen and Knez (1995) offers a method
to measure degree of integration. Kaminsky and Schmukler (2004) document that many countries have undergone
several liberalization reversals, particularly following currency crises. Clarke, Cull, Peria, and Sanchez (2003, 2004)
document the magnitude of foreign bank presence in developing countries and investigate whether foreign bank entry

is beneficial for developing countries. See Goetzmann, Ukhov, and Zhu (2001) for a discussion of China’s case.



the cost of capital.? In practice these barriers can take many forms including ownership restrictions,
differential tax rates for foreigners, currency conversion restrictions and high transactions costs. In
the models, the effect of the assumed barriers are to effectively segment the markets so foreign and
domestic investors face different investment opportunities.®

The evidence and political debates suggest that the opening of markets causes significant wel-
fare effects in a closed economy but classical asset pricing models were not designed to address
welfare effects of investment barriers. Subrahmanyam (1975a, 1975b) recognized this limitation
and constructs models that study the pricing and welfare effects of fully integrating a completely
segmented market. He shows that international capital market integration is Pareto Optimal -
the welfare of individuals in the integrated economies never declines and will generally improve.
Errunza and Losq (1989) develop a multi-country framework with homogeneous agents in each
country. They, too, show that removal of investment barriers generally leads to an increase in the
aggregate market value of the affected securities and all investors will favor market integration.

However, these models and all international asset pricing theories take barriers as given. The
theories do well explaining asset prices and the cost of capital when markets are liberalized and they
have guided numerous empirical studies. Their shortcoming is that models based on homogenous
agents and exogenous investment barriers are not designed to assess the welfare effects of investment
barriers. They cannot provide conditions for the existence of barriers within a rational economic
framework. The empirical evidence and the political debates suggest that at least some barriers

to capital flows are part of a rational economic system and that the decision to remove barriers is

2Other important theoretical studies are: Basak (1996), Bennett and Young (1999), Grauer, Litzenberger, and
Stehle (1976), Obstfeld (1994), Dumas and Uppal (2001). For a corporate finance perspective see Adler and Dumas
(1975), Adler and Dumas (1983), Senbet (1979), Errunza and Senbet (1981), Foerster and Karolyi (1999), Stulz
(1999b), Stulz and Wasserfallen (1995), Errunza and Miller (2000). Stapleton and Subrahmanyam (1977) use nu-
merical examples to study the effects of market segmentation on asset prices, cost of capital, and corporate finance

decisions.
3Stulz (1981b) studies the implications of barriers to international investment for the composition of optimal

portfolios at home and abroad. In the Stulz model domestic investors face barriers to international investment in
the form of taxes, whereas foreign investors face no barriers to international investment. In the model some risky
foreign assets can be nontraded, in the sense that they are not held by domestic investors and would not be held if
their expected return changed slightly. For a discussion of foreign investment income taxation see also Feldstein and

Hartman (1979).



endogenous. By not being able to address the issue of endogeneity, existing models are limited in
the guidance they can provide. A new class of models is needed to help identify potential sources
of economic opposition to the liberalization process.

A new international asset pricing theory is also needed to model the sources post-liberalization
economic growth, identified by the empirical studies (see, e.g. Bekaert, Harvey, Lundblad 2004).
Classical asset pricing models, including the Capital Asset Pricing Model (CAPM) and its interna-
tional counterpart, International CAPM, and the Consumption-based versions, strictly speaking,
do not model growth. The classical asset pricing models keep the composition of assets fixed. They
can generate comparative static results and predict that the cost of capital will fall when a mar-
ket becomes integrated, but CAPM-based models do not identify new projects that are financed
because of the lower cost of capital.

We develop a new modeling approach that allows heterogeneous agents to endogenously choose
whether to participate and we study the welfare effects of opening markets to foreigners. Our
modeling technique allows us to focus on understanding the opposing rational economic forces that
act in an economy that opens to foreign investment.* We assume there are two economies, domestic
and foreign, each composed of a continuum of agents who are different in their risk exposure and
endowment income. There are no agency costs or transactions costs in this model except for a
participation cost foreign and domestic investors pay to enter risky asset market. As is standard
in the Consumption Capital Asset Pricing Models, agents trade in a two-date model because they
have a motive to hedge the risk present in their endowment income. A risk-free bond is available
to all agents without any participation cost. An agent must pay a fixed participation cost to trade
risky assets and once the fee is paid the agent gains access to all risky assets. The set of agents
who decide to pay the fee and participate in the risky asset market is endogenously determined in
equilibrium as is supply and demand of the risky asset, market clearing prices and the welfare of
all agents. Endogenous decision to participate in the risky asset market is important new feature

of the model. In short, the model is a general equilibrium framework that allows us to study the

4The forces, discussed in detail later, reflect changes in supply and demand for domestic assets. When foreign
investors enter domestic security market they increase demand for domestic risky assets and supply capital to new
projects. Domestic agents who sell risky assets and receive capital, benefit. At the same time, domestic agents who
purchase domestic assets now need to compete with the foreign investors, and may see their welfare fall under partial

liberalization when compared to complete segmentation.



behavior of these variables simultaneously.

The model builds on the foundation provided by the existent theoretical and empirical work.
Many important results have been obtained in the literature under the guidance of the international
CAPM. It is desirable that a new model aimed at explaining investment barriers be consistent with
the previous findings. Therefore, we do not depart entirely from the CAPM framework and are
able to obtain standard Consumption CAPM results as a special case of our model. Similar to
other models of international asset pricing, we show that financial globalization, that is, opening a
market to foreign investors generally reduces the country’s cost of capital even though we do not
allow domestic investors to trade in the foreign market. This is the consistent finding of empirical
work. Bekaert and Harvey (2000), Henry (2000), Kim and Singal (2000) and Patro and Wald (2004)
find that stock market liberalization causes an increase in stock prices and a fall in cost of capital.’
Peria and Mody (2004) find that liberalization reduces the cost of capital supply by banks. In our
model, issuers of securities benefit two ways—the securities sell for higher prices after the market
opens and there are more participants who issue securities so capital flows increase. Projects that
could not be financed under complete segmentation are financed when markets open to foreigners
because foreign investors purchase domestic assets.

In contrast to previous models, motives to trade and participate are endogenous and we can
consider the change in welfare of the domestic agents who purchase domestic risky assets to hedge
endowment income. The decision to open markets impacts risk-sharing arrangements in the econ-
omy and affects asset prices, as well as welfare of agents. The benefit of higher prices for issuers for
opening the market is a cost for domestic investors who experience a welfare loss. Participation in
the market for risk-sharing becomes more expensive and some agents decide not to participate.

Existing finance theories make predictions about changes in cost of capital in a country that
liberalizes its capital market. By developing a model with risky endowment income, heterogeneous
agents and endogenously determined participation, we are able to link the existing theories of
international asset pricing to the literature on risk sharing. The findings of this paper highlight the

effect of financial globalization on risk-sharing and we show that:

Patro and Wald (2004) use firm level data from 18 emerging markets. They find that firms’ stock returns increase
during liberalization and that a majority of firms have lower mean returns after liberalization. In the 36-month period
starting three and a half years after the liberalization date, firm returns decrease on average by a highly significant

2.88 percent per month.



e Removal of barriers changes the composition of investors who demand risky assets causing

prices and the cost of capital to change.

e Removal of barriers may make it more expensive for some domestic agents to participate in

risk-sharing offered by risky domestic assets and will lead to a decrease in their welfare.

e Investment barriers may be welfare enhancing for a country and the decision to maintain
barriers may be an endogenous, rational economic decision and not the result of agency costs

or political failure.

e The argument for liberalization may be refined by identifying the set of agents who find risk

sharing attractive after markets open.

e Since the decision to maintain investment barriers is endogenous, the timing of liberalization
in our model will not be random and will be a function of endowments, prices and risk-
exposure. This suggests that accounting for endogeneity is especially important in empirical

work.

e Our model provides a rational explanation for the historical evidence of liberalization and

reversal of liberalization found by Rajan and Zingales (2003).

If liberalization and integration are as important as classical models suggest, then it is crucial
to understand the potential negative effects of the process. Our model suggests that improving
domestic capabilities for risk-sharing may be a critical factor in mitigating the negative impact of
financial globalization on some domestic consumers.®

This paper is organized as follows. General theory of international asset pricing with endogenous
participation is developed in Section 2. A class of single risk factor economies is studied in Section 3.
Section 3.3 is focused on welfare analysis. It is shown in this section that partial liberalization is not
necessarily a Pareto optimal policy. It is also shown that aggregate domestic welfare may be lower

under liberalization than under complete segmentation. Section 4 describes policy implications of

our findings and concludes.

SKaminsky and Schmukler (2004) examine the short- and long-run effects of financial liberalization on capital
markets. Their results indicate that financial liberalization is followed by more pronounced boom-bust cycles in the

short run. However, financial liberalization leads to more stable markets in the long run.



2 General Theory

First, we develop a general theory of international asset pricing with endogenous equity market
participation. There are two sets of agents in the model, foreign investors (set F), and domestic
investors (set D). We endow each space with a measure P? and P/, respectively, that satisfy
P4 (D) = 1 and P/ (F) = 1. This is equivalent to viewing each element of F or D as a type, and
the measures P? and P/ as probability distributions over all possible types. This is a one-period
model. Agents are endowed with initial wealth and receive an uncertain endowment income at the
end of the period. Agents solve a consumption-portfolio problem to maximize expected lifetime
utility of consumption. Consumption takes place at the beginning of the period (time 0) and at
the end of the period (time 1). Agents have negative exponential utility of consumption (CARA
preferences). There are two sets of assets, foreign and domestic. The assets are defined through
their expected payoffs at time 1, variance-covariance matrix of asset payoffs, and covariance between
the endowment income and asset payoff. Parameters of the model are summarized in Table 1. All
random variables are assumed to be jointly Normally distributed.

In the model, segmented capital market and partially liberalized capital market are different
with respect to the sets of assets available to different investors. Under the benchmark case of
complete segmentation foreign investors have access to foreign assets only and domestic investors
have access to the domestic assets only. Under partial liberalization, the domestic asset market
becomes open to foreign investors; domestic investors do not have access to foreign securities. We

begin with the case of complete segmentation.



Table 1
Variables and Parameters of the Model

Xd Variance-covariance matrix for domestic assets.
Xy Variance-covariance matrix for foreign assets.

Xq,f Matrix of covariances between domestic and foreign assets.

Z4 Vector of expected payoffs on domestic assets.
Zf Vector of expected payoffs on foreign assets.
D The set of all domestic investors.

F The set of all foreign investors.

W Initial (time 0) wealth of investor h.

e Time 1 random endowment payoff for agent h.

Expected time 1 endowment payoff for agent h.

0%,  Variance of terminal endowment for agent h.

o., Vector of covariances between the endowment payoff and domestic assets.

o, Vector of covariances between the endowment payoff and foreign assets.

kq Fixed cost that domestic investors (h € D) must pay to hold domestic securities.

ky fixed cost that foreign investors (h € F) must pay to hold foreign securities.

2.1 Complete Segmentation

Under complete segmentation foreign investors only hold foreign stocks and the risk-free asset and
domestic investors trade only in domestic risky securities and domestic risk-free asset. In this case
domestic investors set prices in the domestic market, and foreign investors set prices of the foreign
assets. In our model, both foreign and domestic investors first have to make a participation decision.
An investor may decide to pay the fixed cost, k4 for a domestic investor or k¢ for a foreign investor,
and invest in the risky assets and the risk free asset available in his market. For tractability it is

assumed that all domestic investors face the same cost k4 and all foreign investors face identical



cost, k f.7 These are lifetime costs of being an investor in equity market. The costs kq and ky reflect
economic and technological development (see Stulz and Wasserfallen (1995) and Basak and Cuoco
(1998) for a discussion of similar deadweight costs). Alternatively, an investor may decide not to
pay the fee and to invest in the risk-free bond only. The decision to participate is endogenous.

Subscript ¢ denotes the values under complete segmentation, and subscript ,, stands for either
domestic market (m = d) or the foreign market (m = f) and is used for brevity.

A domestic investor (h € D and m = d) solves consumption-portfolio problem considering in-
vestment in domestic assets only. Variables that describe the opportunity set for domestic investor
are the vector of asset expected payoffs zg, variance-covariance matrix for domestic assets X4, and
vector of covariances between the endowment payoff and domestic assets, O'Zd. Investor takes
equilibrium prices of risky domestic assets, pg 4, and the domestic interest rate, Rq, as given.

A foreign investor (h € F and m = f) solves consumption-portfolio problem considering invest-
ment in foreign assets only. His investment opportunity set is described by zy, ¥Xf, and O'Z’ £
Investor takes equilibrium prices of risky foreign assets, ps ¢, and the foreign interest rate, Ry, as
given.

Each agent makes an endogenous participation decision. To solve the participation decision
problem of an individual agent h, calculate the consumption - portfolio problem under entry and
non-entry. If the derived utility of wealth is higher under participation, investor will choose to pay
fixed amount and invest in risky assets. The participant in the risky asset market (either domestic

or foreign) solves the expected utility maximization problem

—ach _ . h
o [Wﬂ - max —e~%mo _ §Ee “Cs,m,l} ,
' ch oL .ok
S,m,0°” S,m?” S,m,0
h h / h h
WO = CSm,0 + Psm - BS,m + km + GS,m,O/Rm‘

with respect to three decision variables: time 0 consumption Cg’,m,o; time 0 post-trade holdings of
risky assets 0}§’m in the investor’s respective market; and time 0 investment in the bond, 9@7m70.

The dimension of vector 01§’m equals the number of assets in the economy m. The superscript p

"It is possible to modify the analysis so that domestic investors have a fixed cost k& when they invest in domestic
risky assets and a different fixed cost k';l is they want to invest in foreign risky assets. Then, a domestic investor who
holds both domestic and foreign stocks would pay a total fixed fee of kg—i—k?. Similarly, under this model specification,
a foreign investor would face fixed cost k}c when investing in foreign risky assets and kf; when investing in domestic

risky assets.



denotes the values under the optimal policy for a participant and superscript n for non-participant.
Solution to the optimization problem, including the optimal consumption-portfolio policy, is given
in the Appendix. The solution gives the following expression for the indirect utility function of a

participant,

T W8] = = (14 R
exp{ — a

where Sk%?m (h) = (Zm — Rim - Ps;m — ao

RpnInéR, ao%,  S%,(h
et R (W = o ) + = - ety sm (W)L

a 2 2a

Z,m)/ St (Zm — Ry - PSm — acrg,m) is the square of the
generalized Sharpe ratio, as discussed in more detail below. It measures the attractiveness of the

investment opportunity set for investor h. The opportunity set is characterized by Z,, 3!, and

h

vector of covariances o ,,.

It is clear from the above expression that the effect of investment
opportunity set characteristics on investor utility is fully captured by Sém (h).

Non-participant in the risky asset market chooses the level of current consumption and invests
the remainder of wealth into the riskless bond to solve,

—aech _anh
JB W h = max —e %S5m0 — e %s,m,1
S,m 0 h iy )
CS,m,O’GS,m,O

s.t. W(;L = Cg7m70 —+ eg,m’o/Rm.

A non-participant allocates wealth W between initial consumption Cg,m,o and the purchase of ‘L)g’,m,o
units of the risk-free bond. Terminal consumption of a non-participant equals a@,m,l =eh+ 9@,m,o-
Solution to the optimization problem, including the optimal consumption-portfolio policy, is given

in the Appendix. The expression for a non-participant’s derived utility of wealth function is

Ry,InéR
ISm {W(ﬂ =—6(14 Ry,)exp [_1+GR mINOR, a4 ”

[@h + R, W + — = 50,

Non-participants bear all the income uncertainty, the variance of terminal consumption equals
the variance of time 1 income. For a participant, the variance of terminal consumption is a function
of the variance of endowment income, the variance of the optimal portfolio of risky assets, and the
covariance between the two. Participants pay a fee to gain an opportunity to construct an optimal

portfolio and adjust the expected value and uncertainty of the terminal consumption.



2.1.1 Participation problem

To decide whether to pay the participation fee and invest in risky assets domestic and foreign
investors compare expected utility under entry and non-entry. This comparison yields the following

participation criterion.

Theorem 1 (Participation Criterion) The investor will pay the participation fee ky, and invest
wn Tisky assets available on his market when

1 /_ I 1/
%a (zm — Rnpsm — aagm> Eml <zm — Rypsm — aa’Z’m> > R km (1)

and is indifferent between participation and non-participation if the relation holds with an equality.

The quantity on the left-hand-side has a natural interpretation as a generalization of Sharpe’s
performance measure. It is well known that in an economy with negative exponential utility and
Normally distributed payoffs agent’s portfolio problem is equivalent to selecting a vector of portfolio
holdings Bgm to maximize the certainty equivalent [ [Eg’mﬂ —sVar [Eg,m,l} . The solution is given
. The optimal value of the criterion function is increasing

by Bg’m = %Z;} (Zm — RnPsm — ao™

e,m)

in the quantity S2,
2 _ oY vt (= h
S5m (h) = (zm — Rypsm — aa’e’m) > (zm — Rypsm — aae’m> .

This is a natural generalization of Sharpe’s performance measure to the case of multiple assets
and risky agent-specific endowment. It depends on the parameters that characterize the set of
investment opportunities. These are: expected payoffs, Z,,, equilibrium asset prices pg,, and
covariance matrix Y,,. It also depends on a'g,m, the vector of covariances that determine income
hedging opportunities available to the investor. The measure is agent-specific, because it takes
into account covariances between risky assets in the economy and the agent’s random endowment
income.

Note that Sém (h) is unitless, so the participation criterion is independent of wealth. This is so
because negative exponential utility has no wealth effect. Regardless of wealth, a participant holds
the same dollar amount of risky assets, so wealthier investors are not more likely to participate.

Participation criterion (1) highlights several important features of the market segmentation

problem. If markets are liberalized, then investors gain access to assets previously unavailable

10



to them. Then quantity on the left-hand-side of the participation criterion is changed.® It is
affected by the expected returns on the new assets and by the changes in the covariance structure
of the economy. There are additional effects, however, because financial liberalization also changes
the prices of risky securities. This is different from the canonical mean-variance international
portfolio problem. In the classical mean-variance analysis addition of new assets always increases the
Sharpe ratio of the market portfolio. Therefore, in such models investors benefit from international
financial liberalization. When everyone holds the market portfolio addition of new assets improves
investment opportunities. Equilibrium analysis presented in this paper, is different because financial
liberalization changes the set of participating agents. This affects the demand for assets and causes

changes to the asset prices.

2.1.2 Equilibrium

We proceed with equilibrium analysis under complete segmentation for the domestic securities
market (h € D and m = d) and for the foreign market (h € F and m = f). Equilibrium prices in
each market are determined by the demand from the investors in risky assets. Define the set of

investors who pay fixed participation cost and decide to participate in their respective market,

1 /
'Dg = {h eD: % (Ed — Ryps,a — aa}g’d) E;l <2d — Ryps,a — a027d> > de’d} ,

1 /_ ' 1 (—
fg {h e F: % (Zf — pr&f —CLO'}eL’f> Efl (Zf — pr&f —aag’,f> > Rfk?f} .

That is, Dg C D is the subset of domestic investors who participate in the domestic securities
market. Similarly, 7§ C F is the subset of foreign investors who participate in the foreign securities
market. For brevity, we use Mg to denote the set of market participants in either domestic
(./\/lg = Dg) or a foreign (./\/lg = ]:g) market.

The demand for risky assets comes from market participants in the domestic or foreign market.
Assets are in zero net supply in both markets, so the market clearing price pg,, is determined from

1
0= / 07 dP™ (h) = / 5, (7~ Ry — aorl,, ) dB™ (1)
Mg M

g @

8 The quantity on the right-hand-side also may change if investors need to bear additional fixed costs when investing

abroad.

11



Define the average random terminal endowment of market participants as

eMs = / ehdP™ (h).
Ms
The following result obtains.

Theorem 2 (Equilibrium Asset Prices) In equilibrium under complete market segmentation,

the price of risky asset i from the market m is given by

P (i) = — [z (i) — mcov (Z (i), &)

Proof. Multiply both sides of

0= / e’;{’mdpm (h)
M

by aX,, and use the definition of eMs. m

When all agents participate in the risky asset market, P (Mg) = 1, and the pricing result
becomes the standard Consumption CAPM result (assets are priced by their covariance with the
aggregate endowment). Assets that provide a good hedge are more valuable and command a higher
price. In the model with endogenous participation the quality of hedging provided by an asset is
measured by a weighted average covariance term that takes into account income characteristics of

the set of participating agents. This term is

Cov (2 (i) ,&M5) = Cov <E(i), &hapm (h)) - /M Cov (2(). ") dB™ (h).

M

2.2 Partial Liberalization

Partial liberalization takes place when a country opens its stock market to foreign investors, but
barriers remain that preclude its residents from investing abroad. In our setting, partial liberal-
ization means that foreign investors can hold foreign and domestic risky assets and that domestic
investors can hold only domestic risky assets. Foreign investors also hold the foreign risk-free asset
but not the domestic bond. Domestic investors hold the domestic bond and do not have access
to the foreign risk-free security. We interpret the bond available to domestic investors not as an
asset that has no risk, but as a storage technology. In many countries such storage technology

amounts to holding cash in US dollars or in Euro. Both foreign and domestic investors first make
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a participation decision. An investor may decide to pay the fixed cost, kg for a domestic investor
or ks for a foreign investor, and invest in risky assets within his opportunity set. Alternatively, an
investor may decide to invest in a risk-free bond only. The decision to participate is endogenous.

Subscript p denotes the values under partial liberalization.

2.2.1 Domestic Investors

A domestic investor faces the same opportunity set as in the case of complete segmentation, defined
by Z4, 24, 0'27 4» and Ry, except prices of domestic risky assets are different under partial liberal-
ization and complete segmentation, ppg # psq. Partial liberalization affects domestic investors
through changes in the prices of domestic risky assets. Domestic participant solves a utility maxi-
mization problem identical to the case of strong segmentation, described in detail in the Appendix.
All analytical expressions are the same as in the complete segmentation case, with the new vector
of risky asset prices, ppgq, substituted in place of the old prices, pgq4. The participant’s indirect

utility function is

"y [Wﬂ = —(1+Ry)6-

a
ex —
P 1+ Ry

!
where 5123,d (h) = <Zd - Rd *PPd — aa’lg’d) 2;1 (Zd - Rd ‘PPd — CLO'];d>

Eh-i-Rd (ng—kd)-F ,

a 2 2a

RsInbR, B aazh 4 5123711 (h)] }

Optimization problem of domestic non-participant is identical to the case of strong segmenta-

tion. The non-participant’s indirect utility function is

RsjInéR a
Pd [W(ﬂ = —0(1+ Ry)exp [— d d _ 5 idH .

a —h h
RaW, —_ =
1+Rd[e+ aWo + o oh

The participation criterion is obtained by substituting risky asset prices of pp g into (1). A domestic

investor will pay the participation fee k; and invest in domestic risky assets when

1 /_ ' 1 /_
2_(1 (Zd — dep’d — aag’,d) Edl (Zd — deP,d — CLO'Z’d) > ded-

Generally, domestic investors can be classified into four types. Type A investors participate
in the domestic risky asset market before and after partial liberalization. Type B investors never

participate in the risky asset market. Type C agents participate if and only if partial liberalization
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takes place and Type D investors participate if and only if partial liberalization does not takes
place. For types A and B financial liberalization does not affect participation. For types C and D

the opposite is true, their participation decision is affected by the liberalization decision.

2.2.2 Foreign Investors

Partial liberalization changes risky investment opportunities available to a foreign investor. The
vector of expected payoffs Z, the variance-covariance matrix of asset payoffs X, and the vector of

covariances between the endowment payoff and all available assets are now given by,

= h
Zq ] Ed Ed’f ) O-e,d

o>
Il

NI
If
™
11l
S

Zf Xap 2f ol f

Foreign investor who participates in the risky asset market solves

JP [Wh} = max —e_a‘:’ll%fyo — (SEe_aE’lg,f,l}
P.f 0 ch oh . oh )
P,1,09P,1:0P £,0
h h h h
Wo = cprotPp-0py+ks+0pso/Ry

with respect to time 0 consumption c}}—,’ £.05 time 0 post-trade holdings of risky assets 0}137 73 and
time 0 investment in the bond, 9}]37 70- The dimension of vector 0}},’ 7 equals the number of both
domestic and foreign assets. The vector of prices includes prices of domestic and foreign risky
assets, pp = (pjp’ 4 Pp, f>l. Optimal consumption-portfolio policy is given in the Appendix. Foreign

participant’s indirect utility function is,

b [Wﬂ = —(1+Ry)6-

eh + Ry (Wél - /Cf) + . 5 %

a Rf lnéRf aazh Sl23f (h)
exp§ — - + — ,
1+ Ry
where 5'1237f (h)=(zZ— Ry -pp— ao’é”),E*1 (z— Ry -pp —ao?).
The optimization problem and the indirect utility function of a foreign non-participant, are
identical to the case of strong segmentation. The participation criterion is obtained by substituting
pp, Z, ¥, and o” into (1). A foreign investor will pay the participation fee k¢ and invest in foreign

and domestic risky assets when

Lz Ripp—ac?) 5 (z— Ripp — aoh) > Rk
o” /pp — ao” Z— Rpp — ac” rky.
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Generally, there are four types of foreign investors. These types are similar to the four types of
domestic investors. Type A investors participate in the risky asset market before and after partial
liberalization. Type B investors never participate in the risky asset market. Type C agents
participate if and only if partial liberalization takes place and Type D investors participate if and

only if partial liberalization does not takes place.

2.2.3 Equilibrium Under Partial Liberalization

In equilibrium under partial liberalization, participation among domestic and foreign investors, and
prices of risky assets in both foreign and domestic markets are jointly determined. Asset prices of
foreign securities are determined by the demand from participating foreign investors. Asset prices
of domestic securities are determined by the demand from foreign and domestic participants. The
sets of participants are in turn determined by asset prices. Define the set of investors who pay fixed

participation cost and participate when domestic market is partially liberalized,

Dp

1 /_ ' 1 /_
{h eD: % (zd — Rqppd — ao-é‘vd> >y ! <zd — Rqppd — aagd> > ded} ,

Fro= {h eF: % (Z— Rypp — aaZ)lzfl (E— R¢pp — aa’Z) > Rfkf.},

where pp (piD,dv piD,f ) "

That is, D}, C D is the subset of domestic investors and F5, C F is the subset of foreign investors
who participate in the partially liberalized securities market. As before, Mp,, denotes the set of
market participants in market m (m = d or m = f). The sets D]]'; and .7-"1’; and asset prices, ppg
and pp s are jointly determined in equilibrium. Define the average terminal endowment of market
participants from each market as
Pr = [ apt(h), Fr= [ dpl(n).
DY o

The demand for foreign stocks comes from foreign investors only. This is exactly as in the case

of complete segmentation. Hence, the price of a risky asset ¢ from the foreign market is given by,

, 1
ppy (i) =

By P/ (Fp)

(i) — ————Cov (z(z’),afﬁ)] .
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The demand for domestic stocks comes from both foreign and domestic participants. Assets are

in zero net supply in both markets, so the vector of market clearing prices ppq is determined from

0o - |
Dp

T /=
= / _Zd1<zd_Rd‘pP,d_ao'g,d) dP? (h)
D

P A
P

1
+/ -yt <Z — Ry - (p’Rd,p}?f), - aaZ) dP’ (h).
FEa

0 dP’ (h)

)

a’gjddpd (h) + /
7

As previously shown, under complete segmentation domestic assets are priced by their covari-
ance with the endowment of domestic participants only. When barriers to foreign investment are
removed, domestic risky assets are priced by covariance between the asset payoff and the endow-
ment of both foreign and domestic market participants. Comparing the expressions for domestic
asset price under complete segmentation and partial liberalization, we conclude that partial liber-
alization generally causes the price of domestic assets to change, because it changes the covariance
structure between assets and endowments for the domestic securities. In a recent study using firm-
level data from 18 emerging markets, Patro and Wald (2004) report evidence consistent with this
model. They find that emerging market firms have increased exposure to the world market and
decreased exposure to the home market following liberalization.” Our results in the general case
show that removal of investment barriers affects prices and, therefore, the pattern of participation
among domestic and foreign agents. Changing prices and changing participation leads to welfare
effect. It is impossible to characterize this welfare effect without further describing the risks of this
economy. Even though some domestic agents remain non-participants they may gain in utility. In
the next section we show with a simple factor model and a uniform distribution of factors that
there can be a welfare loss for both participants and non-participants and an aggregate loss for the

economy.

This is also consistent with findings in Bekaert and Harvey (1995, 1997) who show that the effect of world factors
on domestic stock market is a function of market integration and the influence of global factors could increase after

foreign investment liberalizations.
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3 A Single Factor Model

Assume that endowment and asset payoffs are described by a linear factor model,

e o= e yvhfa+t,  heD 2

e = e rolfp+el,  herF 3

Za = Zd+ Bgfa+€a, 4

(
(
(
(5

)
)
)
Zr = Zp+ B +Er )

There are two risk factors, domestic, ]7’:1, and foreign, }} Random variables " , €4, and € represent
residual (idiosyncratic) risks. All random variables are independent and are Normally distributed.
A domestic agent (h € D) has an agent-specific loading bg on the domestic risk factor. A foreign
agent (h € F) has an agent-specific loading b? on the foreign risk factor. There is one domestic
risky asset and one foreign risky asset (each representing the market portfolio of the corresponding
market). The payoff on domestic asset depends on the domestic risk factor. The payoff on the
foreign asset depends on the foreign factor. It is assumed that e* = bg, Vh € D and € = b, Vh € F.

The usual assumptions about the factors and the error terms are made (m = d, f):

E [Eh: = B[, =E [fm} —0,
E|&"%| = B[&'%| =BEE] =B [ fn| =B [Enfn] =B [Juf;] =0,
E [(gh)f -2, ER=c, EE=d,
o[7] = =[] -1

All error terms and factors are mutually independent. Total variance of asset m is Var [zp,] =
B2 +ot =o2 .

It is also necessary to specify the distributions of factor loadings in the population of domestic
and foreign investors. It is assumed that the endowment factor loadings are independent in the
population of foreign investors from the population of domestic investors, with probability density

functions PDF/ <b?) and PDF? (bg).
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3.1 Complete Segmentation

As discussed in the general case, in equilibrium the set of market participants and the price of

risky assets are jointly determined for both domestic and foreign markets. Under complete market

segmentation, equilibrium in each market is described by the following system of equations,'”
PSm = 2 Zn — ———Clov (7 ng)
,m Rm m ]:P)m (MS) m>
2 2
— . 2 — 2 ﬂm Ms _ h
Mg = {h £ 52, (h) =a T [bm bm} > 2aRmkm},
Cov (Zm, &™) = B, bl dP™ (h),
Mg
1
~Mg _— ~h _Jmm Mg — h m
Ms = [ sapm(n), b :7/ b P (1)
Mg i pm (MS) Mg i

The last equation defines 'S, the average loading on the market risk factor among the participants
in the risky asset market m. Participation criterion indicates that the set of market participants
consists of agents whose factor loadings b, are sufficiently far away from the market average loading
bMs . For these agents the benefits measured by Sam (h) are sufficiently high to justify the entrance
fee.

The ratio o2, = 2,/ (ﬁfn + 02 ) is the ratio of variance of the asset payoff from the factor
risk to the total asset payoff variance. It is the measure of quality of hedging that the risky asset
provides. Agents want to hedge the factor risk. If asset idiosyncratic variance is very low, agm ~ 0,

then almost all of the asset variance comes from the factor risk, a2, ~ 1 and the asset provides a

2

Em

good hedge. Conversely, if idiosyncratic variance dominates, o2 >> ﬂfn, then the asset does not

provide a good hedge, and a2, is low. In this case, holding all else equal, the left-hand-side of the
participation criterion is relatively small, affecting participation decision.

Factor loadings of participating investors are sufficiently far away from the market average
loading. This is evident since the solution set for inequality a (b — x)2 >cisx € (—oo, b— \/c/_a) U
(b ++/c/a, —i—oo). Define K, = 2aRpmkm/ (a®a?2,). Then

bxs —VKm +o00
P™ (Mg) = / PDF™ (b@) dbf,

—00

PDF™ (b;g) dbl, + /b v e

108ee Appendix for details.
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and b5 is the solution to

S _./
L <bh ) ar+ [ popppm <bh ) bt | = pMs.
Pm (MS) _ m m m b%s-‘r fem m m m m

e}

The set of participating agents is then Mg = (—oo, bMs — \/Km) U (b,ﬁ\fs + VEm, +oo).
The analysis so far did not rely on any assumptions about the distribution of factor loadings in
the population. Assume that the factor loading has a uniform distribution, bfn ~ Uniform (b;;;in, bﬁax),

PDF™ (bﬁl) =1/ (bﬁaLX — bﬁin).11 Then, by direct computation

bax — pmin — 2\/K,, 1 ;
P (M) = T and b1 = o (™ + 0")
m m
The center of mass in this economy, b%s , is a constant.
The relative price of the risky asset is
1 - _ 1 :
Do/ R =T — @ B OYS = Z — @ - 5 (3 + 0.

The assumption that factor loadings have uniform distribution is made for tractability. It allows
us to focus on a simple symmetric case, without forcing a more restrictive distribution of factor risks
on the economy. The assumption points to the role that the distribution of systematic endowment
risk among agents has on the risky asset price. It is also important for the effect that a changing
investor participation may have on the price of a risky asset. For example, if the participation
fee is lowered, more agents will participate, but the average factor loading among participants will
stay constant and the relative price of the risky asset will not change. Thus, even though more
agents will enter the market for the risky asset, the price of the asset will not change. This happens
because there is a symmetry among the new entrants. There will be as many new investors buying
the asset as there will be new investors selling it short. An increase in demand will be matched to

the increase in the supply and the price will remain unchanged.

"' The assumption of uniformly distributed factor loadings is not necessary to obtain our main results. This assump-
tion is made for analytical tractability when aggregating across agents. Our results obtain with other distributions
of agents. The assumption of uniform distribution has one added benefit. It is a neutral assumption about the
distribution of different agent types. By making this assumption we do not make statements about the prevalence of
any type of agent in the domestic and foreign economies. All agent types have equal weight and we do not introduce

any biases.
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Figure 1 illustrates the effect of “asset quality” (oz?l) on participation decision. The figure shows
the boundaries of the set of domestic participating agents in the case of complete segmentation as
a function of domestic participation cost, k4. Participant set is the set of values outside of the
boundary line. The relationship between the boundaries and the participation cost is shown for
two values of domestic idiosyncratic variance, o2 ,» ‘low” and “high.” When the idiosyncratic
variance is low, the quality of the asset is high, and the set of participating agents (the area outside
of the boundary) is larger. When the idiosyncratic variance is high the quality of the asset is

lower from the point of view of domestic agents, and consequently, a smaller set of agents finds it

beneficial to participate in the risky asset market.

3.2 Partial Liberalization

Four quantities are jointly determined in equilibrium: the sets of domestic (D%) and foreign (]—"]]Z)
participating agents, and the prices of risky assets, ppq and pp ;.
A domestic investor h € D participates if and only if Sl% (h) > 2aRgkq. For participating

domestic agents factor loadings bg satisfy:
2
(Ed — Rappa — abgﬁd> > 2aRgkqVar [gd] , heD

The boundaries of the set of participating agents, DZI’;, are given by the solution to the quadratic

equation that correspond to the above inequality,

Zqa — R, Za — R,
D, — (—oo, Zd dPPd m) U (Zd dPPd. Kd,—i—oo)
aﬁd a/Bd

For a uniform distribution bg’ ~ Uniform (bgﬂn, bg‘a"), it is shown in the Appendix that
Ds,d

Ds,d
b, b
P o d . d
Dy, = ( 0, —1+IP>f (,7-']’3,) \/Kd> U <—1+IP’f (]__]};) + Kd,—i-oo)
1— 2\/2adedVa7' [Ed]
B (B — b

As previously defined, bgs = % (bmax 4 pmin) js the center of mass in the domestic economy under

B (D)) = — P (D}).

complete segmentation.
A foreign investor participates if and only if SJ% (h) > 2aRsky. For a foreign investor the

generalized Sharpe ratio is given by

1 1 2
2 e 2 = 3k
Sp(h) = Var G (Za — Ryppa)” + Var 5o & (Zf Rypp s abfﬁf>
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The set of foreign participants is, therefore, determined by a quadratic equation in b%, which enters
the expression above through the terms that contain é”. Solving the quadratic equation, we obtain

boundaries of the participation set,

o~ GFr—Rpeg) e
f afBy aBs\/Var [Zd] ’

aﬁf aﬁf\/m’
VO = \/Var ;] \/QGRfk‘fVaT [2a] — (Zq — prpd)z.

Since the rays of the parabola are pointing upward, the set of participating foreign agents is

Fp = (o0t ) U (v, +o0).

The price of the foreign asset is the same as under complete segmentation, and is given by

1 bmax+bmin
pPpf = DSf = R_f [5f —aﬁfT] .

The price of domestic asset is,'?

B bmin 4 pmax
Zd — PP,de = aﬁdQ [1d+ Pr ((%7:}’;)] 5

where

) 2/
aBpy/Var ] (b= - v

To see the effect of partial liberalization on domestic asset price, compare domestic risk premium

Pf(FP) =1

under partial liberalization and complete segmentation.

Theorem 3 Consider a CARA-Normal economy with endogenous participation and with hetero-
geneous agents. Let asset returns and endowment payoffs be generated according to a linear factor
structure (2)—(5). Under partial liberalization, the absolute value of the risk premium falls in the

domestic market.

12We make a standard assumption in the literature: Ry = Ry (the assumption of equal worldwide interest rates is

made for example by Errunza and Losq (1989)).
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Proof. The expressions for the risk premium under partial liberalization and under complete
segmentation, respectively, are:

bzlnin 4 bglax

B bmax+bmin
Zd—pP,de=a5d2[1+Pf Ak A d

2

and Zg — ps,aRq = af,
Since 0 < P/ (]—'};) < 1, the absolute value of the risk premium falls in the domestic market. =

The result that the absolute value of the risk premium falls with liberalization is a standard re-
sult in international CAPM. We show that the result holds in a general equilibrium with incomplete

markets (GEI) setting.

Corollary 4 Suppose domestic asset has a positive beta, B85 > 0, and domestic economy has a
positive center of mass, bdDS > 0. This is the case that corresponds to a classical international
CAPM (a positive expected return on a market portfolio). Then, domestic risk premium is positive
under complete segmentation and falls under partial liberalization. The price of domestic risky asset

rises.

Proof. Domestic risk premium under complete segmentation is positive because, by assumption

By >0and b7% = L (bmax 4 pmin) > 0. m

Figure 2 illustrates the effect of partial liberalization on the set of domestic participants. The
figure shows participation set under complete segmentation, with the center of mass of the economy
bzl)s . Suppose the initial center of mass is positive, bdDS > 0 (the economy has a positive exposure
to the risk factor). This case is represented on the bottom diagram of the figure. After partial
liberalization foreign agents enter the economy and the center of mass shifts to the left,

1

=N TR

Ds
<b;®.

In this case there will be more domestic participants with factor loadings exceeding bdDP entering
the market. Some domestic agents with factor loadings less than bgp will stop participating.
Suppose now that the initial center of mass is negative, bdDS < 0 (the top diagram of Figure
2). The center of mass shifts to the right in this case. Some domestic agents with factor loadings
less than bdDP will enter the market in this case, and some agents with factor loadings exceeding

bgp will stop participating.
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3.3 Welfare Analysis

A move from complete segmentation to partial liberalization affects aggregate welfare through two
channels. First, liberalization decision may have a positive or a negative effect on the welfare of
each individual agent. Welfare of individual agents is affected because the investment opportunity
set changes, and because risky assets are available at prices that are different from the complete
segmentation prices. Second, liberalization decision affects the composition of agents in the econ-
omy. Some participants may become non-participants, and some non-participants may be drawn
to the market.

According to previously introduced classification, in both foreign and domestic markets there
are Type B investors who never participate in the risky asset market. For each such agent, indirect
utility function does not depend on the set of risky assets and their prices. Partial liberalization,
therefore, will have no effect on the utility of each such agent. Liberalization changes prices of risky
assets and therefore will affect foreign and domestic investors who participate in the risky asset
market. Liberalization will have an effect on investors that always participate (Type A), as well as
investors who change their participation decision because liberalization takes place (Type C and

Type D).

3.3.1 Domestic Market

Type A domestic investors participate in the domestic risky asset market both under partial
liberalization and complete segmentation. For an agent of this type welfare is affected because lib-
eralization changes prices of domestic assets. For a type A agent welfare under partial liberalization
exceeds the welfare under complete segmentation if and only if the agent’s generalized Sharpe ratio

increases after liberalization,

Spa(h) > S§4(h)

(Ed —ppallg — aﬁdbgf > <Ed — ps,alla — aﬁde)Q

2
1 2
e —— > <bDS — bh>
where the last expression is obtained by substituting the expressions for domestic risk premium

and the definitions of the center of mass in the economy. Partial liberalization changes the location
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of the center of mass in the domestic economy. An agent’s Sharpe ratio increases and the agent
benefits from partial liberalization if there is an increase in the distance between his factor loading
and the center of mass (the center of mass moves away from him under partial liberalization). The
agent whose factor loading is bZ’O = % (bdDP + bdDS ) is indifferent (the utility of this agent does not
change with partial liberalization).

It was shown that when initial center of mass is positive it moves to the left under partial
liberalization (Figure 2). Therefore, all agents located to the right of the original center of mass
(bg > bdDS> will have an increase in utility after partial liberalization. Conversely, all agents located
to the left of the original center of mass will have a decrease in utility. If the original center of
mass in the economy was negative, then it will move to the right under partial liberalization (top
diagram of Figure 2). Then utility increases for the agents located to the left of the original center

of mass, and decreases for those located to the right. This established the following result.'?

Theorem 5 Partial liberalization is not a Pareto-optimal policy in a domestic market with a non-

zero (positive or negative) average factor loading.

Is it possible to determine whether there are “more” type A agents who gain than there are
those who lose? When factor loadings are uniformly distributed, it is possible to compute the
measure of the set of those who gain and of those who lose. The measure is the length of the
interval. If the center of mass in the economy is positive so that partial liberalization shifts the

center of mass to the left, the set of Type A domestic investors is given by

A[D] = (bgﬂn, bor — \/?d> U (bdDS + /Ky, bglaX> .

Then it can be shown that as long as P/ (.7-"}';) > 0, the measure of the set of type A agents whose

utility increases is larger than the measure of the set of agents whose utility falls:
pd (bﬁ’s + Ky, bglaX) > P (b{inin, boP — \/Kd) .

We conclude that under the assumption of a positive center of mass, there are more type A agents
who see partial liberalization as a beneficial policy than type A agents whose welfare falls with

liberalization.

13 As discussed earlier, the assumption of uniformly distributed factor loadings is not crucial to this non-Pareto

optimality result. The result is robust to the choice of the distribution of agent factor loadings.
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If the center of mass in the economy is negative, then the set of Type A domestic investors is

given by
A[D] = (bgnin, bDs — \/Fd) U (bdDP + VK, bglaX> .

In this case, too, as long as Pf (Fg) > 0, the measure of the set of type A agents whose utility

increases is larger than the measure of the set of agents whose utility falls:
PY (0, 67% — Ka) > P4 (077 + /K, 07™).

There are “more” Type A agents with an increase in welfare. Does it imply that the aggregate
welfare of type A domestic agents is necessarily higher under partial liberalization? The answer is
no. There may be more agents with improved utility, but the decline in utility of those who lose

may be larger in magnitude, so that the overall effect of partial liberalization may be negative.

Theorem 6 Suppose the center of mass of the domestic economy under complete segmentation is
positive, bdDS > 0. Then, there exist such domestic and foreign economies that the total utility of

domestic investors of Type A decreases after liberalization.

The proof is in the Appendix. The proposition establishes that the aggregate welfare of domes-
tic Type A agents may fall under partial liberalization. The amount by which aggregate welfare
falls is a function of the parameters that describe the domestic and foreign economies. For example,
the amount of change in aggregate welfare depends on the domestic participation cost, ky. The
relationship, however, is not monotone and depends on other parameters. Figure 3 is a plot of
the change in aggregate welfare of domestic Type A investors as a function of kg, plotted for three
different values of idiosyncratic risk of the domestic asset, o2 , (low, intermediate, and high vari-
ance). Change in welfare equals welfare under partial liberalization minus welfare under complete
segmentation. A higher idiosyncratic variance makes domestic asset less desirable for hedging by
domestic agents. Since the asset is relatively less desirable in the cases of higher idiosyncratic risk,
the fall in aggregate utility is smaller. When idiosyncratic risk is low and the asset is more desirable
the fall in aggregate utility is larger. This corresponds with economic intuition that agents will
loose more utility when something with a relatively high economic value (a good hedging asset) be-

comes less accessible or costs more. When idiosyncratic risk is sufficiently low, there is a monotonic
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relationship between the drop in aggregate welfare and participation cost. Higher participation
cost corresponds to a larger drop in welfare.

Figure 4 is a plot of the change in aggregate welfare of Type A domestic agents shown against
the foreign participation cost, for three different levels of domestic asset idiosyncratic volatility.
In all three cases, the fall in welfare decreases as the foreign participation cost increases. Higher
values of k; mean that less foreign agents will enter the market. Since effect on welfare comes from
foreign entrants who impact the price, less entrance leads to a smaller negative impact on welfare.
Conversely, when foreign investors have a low cost of entrance, the welfare loss of Type A domestic

investors is larger.

Aggregate welfare in the domestic economy. It is established already that there is a
group of domestic agents whose welfare decreases with partial liberalization. Liberalization has an
effect on the welfare of type A, C, and D agents, and does not affect the welfare of type B agents
who never participate in the risky asset market. Not only will there be some agents in the domestic
economy who are worse off under partial liberalization than under complete segmentation, but a
stronger result also obtains. There are non-trivial cases when aggregate welfare in the domestic

economy is lower under partial liberalization than under complete segmentation.

Theorem 7 Suppose the center of mass of the domestic economy under complete segmentation is
positive, bdDS > 0. Then, there exist such domestic and foreign economies that the total utility of

domestic investors is lower under partial liberalization than under complete segmentation.

The proof of the theorem is in the Appendix. This result is important because it demonstrates
that not only some agents can have lower welfare under liberalization, but the society overall may
be worse off. Figure 5 is a plot of the change in aggregate domestic welfare as a function of foreign
participation cost, plotted for three different values of domestic asset idiosyncratic risk. The figure
shows that the change in welfare is negative: aggregate domestic welfare is higher under complete
segmentation than under partial liberalization. For three level of idiosyncratic volatility, the fall in
welfare decreases as foreign participation cost increases. When values of k; are higher, less foreign
agents will enter domestic market. This leads to a smaller impact on the price of domestic asset
and a smaller impact on the aggregate domestic welfare. Similarly to the case of Type A domestic

agents, we observe a larger impact on domestic welfare when idiosyncratic risk is low, compared to
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the case when the risk is high. An asset with relatively low idiosyncratic risk provides better hedging
and is more desirable. Figure 6 displays the change in aggregate domestic welfare as a function
of domestic participation cost, kg, for three different values of domestic asset idiosyncratic risk.
Similar to previously reported results, the change in welfare is more pronounced when domestic

asset has low idiosyncratic risk and provides better hedging.

Impact on individual domestic agents. In a heterogeneous economy partial liberalization
has different implications for welfare of different domestic agents. Agents who do not participate in
the risky asset market either under segmentation or under partial liberalization will not be affected.
Agents who supply, or sell, domestic risky asset will benefit when partial liberalization causes risk
premium to fall and the price of the risky asset to rise. At the same time, domestic agents who
demand, or purchase, domestic asset will experience a decrease in utility when partial liberalization
raises the asset price. It was shown above that the cumulative economy-wide effect is non-trivial,
and aggregate welfare under liberalization may be lower than under partial segmentation. Figure
7 is a plot of utility level of domestic agents. The agents’ factor loading, bg, is on the z-axis and
the utility level is on the y-axis. Two charts are shown, for the case of complete segmentation and
for partial liberalization. Dashed vertical lines show the boundaries between different agent types.
Type A agents participate in the risky asset market under both segmentation and liberalization
regimes and occupy the extreme left and right regions of the diagram. Type A agents located in
the negative half-plane (to the left of the origin) lose utility under liberalization. For these agents
utility is higher under segmentation. Type A agents located in the positive half-plane (to the right
of the origin) have higher utility under liberalization than under segmentation. In the middle of the
diagram there is a group of agents who never participate (Type B). For these agents utility level
is the same under segmentation and liberalization, and two graphs coincide. A narrow strip in the
negative half-plane, between Type A and Type B agents is the set of agents of Type D. These agents
participate in the risky asset market under complete segmentation and do not participate if the
economy is liberalized. Their utility is higher when markets are segmented. Finally, a narrow strip
in the positive half-plane, to the right of the Type B investors corresponds to Type C agents. These

agents participate only under partial liberalization and their utility is higher under liberalization.

27



3.3.2 Political Economy of Market Liberalizations

Theorem 7 demonstrates the possibility that a partially liberalized economy may lower the total
utility for domestic investors. Whether this happens depends on the political decision of the country.
The single factor model with a uniform distribution of factor loading provides a benchmark for the
political decision to open under the assumption that the majority of the voters always determines
government policy. If agents act economically rationally, the participants will vote to open when
their welfare increases after participation and vote to close when their welfare decreases. Rational
non-participants will not vote. In an economy with a uniform distribution of factor loadings there
will be exactly as many “no” votes as “yes” votes. The area in figure 2 for the participants who
lose welfare is exactly equal to the area for participants who gain. While the set of type A agents
who gain is larger than those who lose (see discussion following Theorem 5), the number of non-
participants will increase because of welfare loss and will exactly offsetting the gain in type A
agents. Essentially, there equally many agents who desire to pledge future income - those who sell
an asset - as agents who desire to buy the asset to receive a payoff in the future. Rational voting
will never change this economy.

In a richer and more realistic model, the distribution of factor loadings will not be uniform. If
the number of sellers of claims against future income is greater than number of buyers, the economy
will have an optimistic outlook to the future. In an optimistic economy, rational voting will be in
favor of liberalization. The economy will open to foreigners, the cost of capital will fall and the
gain in type A agents will not be offset by the increase in non-participants. It is still possible that
the welfare loss from opening will exceed the welfare gain but the majority rules and the economy
will open. Note that “optimism” is not a psychological state. We define the word economically
where more agents have a demand for selling the asset (negative post-trade holdings, ng < 0)
than agents with positive demand for the asset, ng > (0, who need future payoff from the asset to
supplement the endowment income.

If the number of sellers of claims is less than the buyers, the economy will have a pessimistic
outlook, where the demand for hedging is larger than the supply and agents need to purchase
an asset to supplement future endowment payoff to satisfy consumption needs. In this case, the
number of agents who lose welfare from opening will exceed the number who gain and the rational

majority will vote to close the economy.
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It is clear from the results of this paper that an economy will remain in steady state only when
the liberalization status (“open” or “closed”) is consistent with the distribution of the factor load-
ings. This is supported by the findings of Rajan and Zingales (2003) who show that liberalizations
have been routinely reversed in developed countries during the 20th century. In particular, many of
the reversals happened after the crash of 1929 (see tables 2-5 of their paper) which generated a huge
demand for hedging. Countries closed markets to foreigners which, from the view of our paper,
was an economically rational response to a re-distribution of factor loadings. While the “interest
group” theory of rent-seeking advanced by Rajan and Zingales is consistent with their data, so is

a rational economic model with a political system that is governed by a rational majority.

3.3.3 Economic Significance

James Madison described a “majority rule” government as the “tyranny of the majority” and most
democracies have political mechanisms in place to give strong minorities some influence. If we
interpret a strong minority opinion as one where the liberalization decision causes a large welfare
loss, then we need to evaluate the significance of changes in welfare. Whether or not the policy of
economic openness receives strong and vocal supporters or critics depends on the magnitude of the
impact. If the economic significance of the welfare impact is small, then it is not likely that we will
observe a strong opposition. If the opposite is true and there is a group of agents who experience
a large drop in welfare, we can expect an active political resistance from this group. Of course, the
same holds for supporters. Active support for liberalization and even lobbying will emerge when
there is a group that stands to gain a significant amount from the policy of open markets.

One method to evaluate economic significance of changes in domestic welfare is to consider
percent change in welfare. Figure 8 shows percent changes in aggregate domestic welfare as a
function of foreign participation fee, ky, plotted for three levels of domestic asset idiosyncratic risk.
Welfare loss ranges from 4.24% for a low foreign participation fee to 0.5% for a very high foreign
participation cost and high idiosyncratic risk. This is the loss in aggregate welfare, and utility loss
experienced by many agents is compensated in the calculation by the utility gain of the others.
The utility loss or gain experienced by many agents near the extreme values, bg‘in and b7 will
be much larger. An aggregate analysis cannot capture strong support or strong resistance coming

from individuals or groups, because in the aggregate calculation these two groups cancel each other
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out.

Figure 9 is a plot of percent change in utility level of individual domestic agents. At one
extreme, the agents with factor loadings in the neighborhood of bgﬂn loose 18% of life-time utility,
while agents at the other extreme b5** gain of 16.7%. For type A (constant participants) in the
neighborhood of the A-set boundary, bdDP — Ky, utility loss equals 6.7%. For Type A agents
in the neighborhood of another A-set boundary, bdDS + /Ky, the gain equals 6.2%. Utility does
not change for type B agents. The example shows that a reasonable loss in aggregate utility of
4.24% is consistent with a significant welfare loss for many individual agents. The aggregate utility
calculation cancels utility losses of some agents with utility gains of the others. It is, however, just
that, a calculation. Without a mechanism that allows a transfer from the agents who gain to the
agents who loose, liberalization policy may find strong opponents in the ranks of those who stand
to experience a large welfare loss.

It is easy to see how a minority with large losses in welfare could change government policy
when the political system allocates some power to subsets of voters that are less than 50% of the
vote. The welfare loss could be large enough so that the gain experienced by the majority is not
sufficient to overcome the political power of the minority. Note that this is not rent-seeking by
interest groups. All agents in Figures 8 and 9 are rational traders in an exchange economy. We
only need to specify a voting mechanism that allocates some power under some circumstances to
welfare-losing minorities to get the outcome that liberalization again depends on the change in
factor loadings and the idiosyncratic risk of the risky assets. Economies will rationally change their
liberalization policies as these variables change.

We can calculate the equivalent vartation measure: Let A be the percentage change in initial
wealth such that people enjoy the same level of utility under partial liberalization as under financial
autarchy'® In the example above when aggregate utility fell by 4.24%, the value of \ is 8.4 percent
of initial wealth.!> For a developed economy this is historically rare and is usually associated with
catastrophic events such as wars. Figure 10 is a plot of equivalent variation in wealth (i.e. ) as
a function of the domestic participation fee assuming that all agents have identical initial wealth.

The plot shows the percentage by which initial wealth of the whole economy, and therefore of

' A similar measure is used in Obstfeld (1994).
15This economy has the same parameter values as for Figure 1, except error variance is a?d = 0.1, b7** = 5.5;

k§=0.1and kf =0.1.
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each agent, must be increased so that the aggregate utility in the economy is the same under the
segmentation and partial liberalization. This number is higher in the case when domestic asset has
lower idiosyncratic variance and provides better hedging. In this experiment all agents receive the
same amount of additional wealth. Although this restores aggregate welfare in the economy, it does
not restore welfare of all agents. A change in welfare is different across agents, so the compensation
required also varies. Giving the same amount to each agent may restore aggregate welfare, but will
not restore welfare of each individual agent. For some increase in wealth will not be sufficient, for
the others it will be too large and will increase their welfare by more than the original loss. We
compute equivalent variation at the agent level next.

Figure 11 is a plot of equivalent wealth variation for individual domestic agents. Agent factor
loading is on the z-axis. On the y-axis there is percent change in initial wealth that makes the
agent indifferent between segmentation and liberalization. The effect is stronger when domestic
asset is of higher quality. There are agents whose wealth must be increased by more than 20% to
compensate for welfare loss. For example, consider the previously discussed case of 4.24% loss in
aggregate welfare. In this case some agents loose up to 18% of their life-time utility. Aggregate
wealth must be increased by 8.4% in this case to return to the aggregate utility level enjoyed under
complete segmentation. Equivalent variation is even higher at individual level. Agents with the
largest utility loss (18%) require an increase in wealth of 34% so that they enjoy the same level of
utility as under segmentation. The calculations illustrate that a minority with substantial loss in

welfare can emerge, leading to a visible resistance to liberalization.

4 Conclusion

This paper develops a general equilibrium framework for analyzing international financial market
segmentation. The model aims at explaining a government’s decision to erect an “Iron Curtain”
from a political economy standpoint, and not merely view such decisions as the product of rent-
seeking, agency costs, or irrationality. For an asset pricing model to explain existence of barriers it
is necessary to characterize agents who lose when the barriers are removed. We show how this can
be done when the standard Consumption CAPM is extended.

The equilibrium framework proposed in the first part of the paper is fairly general. We explicitly
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model the motives of economic agents who issue risky assets and of those who purchase them. The
model has three crucial features. First, the costs of being a participant in a risky asset market
are incorporated into the model. Second, the participation decision is endogenous. Third, the
agents are heterogeneous with respect to their endowment income. We then show that in this
setting partial liberalization has non-trivial welfare effects. Allowing foreign investors to purchase
domestic securities changes demand for domestic assets, and therefore, their price. This, in turn,
affects participation decision of domestic investors. We show how partial liberalization decision can
change composition of domestic risky asset market participants and impact their welfare.

In the next part of the paper we consider economies where asset and endowment payoffs are
generated by a single factor model. We study difference in welfare of domestic agents under complete
segmentation and partial liberalization regimes. There is a group of agents who do not participate
in the risky asset market either under segmentation or under liberalization. The welfare of these
agents is not affected by the decision to open domestic market to foreign investors. We also identify
a group of domestic agents who enter the risky asset market under liberalization. Their utility is
higher under liberalization than under segmentation. There also is a group of agents, however,
who have higher utility when the markets are segmented. We conclude that partial liberalization
is not a Pareto-optimal policy. We go one step further. Not only there is a group of agents who
are worse-off under liberalization, but there are also cases when aggregate welfare at home is lower
if foreigners are allowed to purchase domestic securities. The welfare loss can be large.

Do we suggest that it is always in a country’s best interest to maintain investment barriers?
No, we do not. Our model shows the importance of risk sharing. Welfare is decreased when it
becomes too costly to participate in the risk sharing provided by the financial market. These
conclusions lead to two observations. First, the decision to maintain investment barriers and to
prohibit foreigners from purchasing domestic assets may be endogenous and can be regarded by
economists as an endogenous variable, and not as an exogenous political outcome. Second, the
opening and closing of a country to foreigners is a function of the distribution of risk and of the
risk sharing opportunities. Countries with optimistic distributions, where agents are raising capital
against future income, will tend to open. Countries with pessimistic distributions, where agents
are hedging against future loss will tend to close.

The second observation is directly related to policy recommendations. We argue that countries
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need to prepare well for implementing a liberalization policy. They need to adapt their policies
and institutions, and their financial systems. These arguments are similar to those expressed in
Fischer (1998), except we employ a theoretical model and can be more specific in identifying causes
of welfare loss. A country deliberating liberalization of its financial market must consider several
factors and policies. Risk sharing arrangements in the economy constitute one group of important
factors. If liberalization makes it more costly for domestic agents to participate in risk sharing,
because risky assets are more expensive, then there will be a utility loss among domestic agents.
Some domestic agents will even find it too expensive to participate in the liberalized domestic
risky asset market and will not hold any risky securities. This calls for policies that are aimed at
enhancing risk sharing simultaneously with opening up of domestic markets to foreign investors.
We leave several interesting extensions to further research. The model with entry costs and
endogenous participation developed in the first part of this paper can be used to analyze other
types of liberalization decisions. For example, it can be adapted to study welfare implications
of a policy where domestic firms are allowed to issue equity to foreign investors, but domestic
investors are not allowed to purchase foreign assets. The model can also be used to analyze the
case of complete liberalization, where foreign and domestic assets are available to both foreign
and domestic investors, but different investors face different entry costs. A third extension is to
incorporate taxation to study whether there exist re-distribution schemes that can compensate
agents for welfare loss. Such studies taken together will enhance our understanding of the political

economy of international finance.
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A Appendix: General Theory

Proposition 1 (Participant in market m) Under complete segmentation, when participating

in the risky asset market m (foreign or domestic), the investor consumes

h 1 _ _ IndéR
S'pm o T 11 Ry, [eh + Bg/m [Zm — B - Ps;m] + Bim (WSL B km) o - (6)
a
5 0% + 04,20, + 20%,,08 ]|
at time 0. The vector of optimal post-trade holdings of risky assets is
o1 /=
B}SL’],Dm = azml (Zm — R - PSm — CLO’Z”m) : (7)
The remainder of wealth is invested in
O = Ry (W — P = Dlo O —k 8
S,m,0 0 €sm,0 ~ Psm YUgm m ( )
units of the risk-free bond. Consumption at time 1 equals
~h
cSpm 1 0 + GS m,0° (9)

Participant in market m. The proof is based on the assumption of CARA preferences and
joint Normal distribution of random variables. Using the budget constraint, terminal consumption

is
~h h,
G 08+ B (W3 = = Plsn - 08— o)

Since all random variables are jointly Normally distributed, terminal consumption has a normal

distribution with expected value and variance

E [Egpm 1i| = éh 0 + R (WO cSm 0 pfS',m ’ eg{)m - km) )

The optimization problem is solved using the property z ~ N (u,02) = E[e*] = exp {u + %02},

and the results follow from the first order conditions. m

Proposition 2 (Non-Participant in market m) Under complete segmentation, when not par-
ticipating in the risky asset market, the investor consumes
1

1 _ InéR,
Km0 = T [F+ BnWE = 000 — —

(10)
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and invests the remainder of wealth in

hn _ h
05’,m,0 - RmWO -

1, lnéRm] (1)

R [
T+ R, [eh + B — 5000 -

units of the risk-free bond. A non-participant’s derived utility of wealth is

a
n h hn —h h a®
IS m {WO} = —0(1+ Rp) exp |aRmcg, 0 —a [e + RmWO} + 5 eh| - (12)
Consumption at time 1 equals

Eg?m,l = gh + Hg{}m,O' (13)

Non-Participant in market m. The proof is based on the assumption of CARA preferences
and joint Normal distribution of random variables. Non-participant in the risky asset market holds
risk-free asset. His terminal consumption, therefore, consists of the payoff on the risk-free asset
(times the number of shares held), and the payoff on the risky endowment. Terminal consumption

of non-participant has a Normal distribution with expected value and variance

~hp _ =h hn
E |:CS,m,1i| = e+ 95,m,07
~hp _ 2
Var [Csmg} = 0o,

The optimization problem is solved using the property z ~ N (u,0?) = E[e?] = exp {u + 302},

and the results follow from the first order conditions. ®m

Participation criterion under complete segmentation. An agent participates in the
risky asset market if and only if the derived utility of wealth under participation exceeds the
derived utility of wealth under non-participation,

Lo W8] > T2 93],

S%m (h)
2a

where the last inequality is obtained by using the expressions for indirect utility functions and

RS,m km»

simplifying. m

Under partial liberalization, domestic participant solves the expected utility maximization prob-

lem
b _=h
J}Zd [W(ﬂ = max {—e P40 — §Ee “CP,d,l} 7
’ ch o | oh
P,d,0°” P,d*” P,d,0
h h / h h
Wy = cpao+Ppa-Opg+tki+0pao/Ra
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with respect to three decision variables: time 0 consumption c}ﬁo; time 0 post-trade holdings of

risky assets 0}};@; and time 0 investment in the bond, 9}};@70. The superscript p denotes the values

under the optimal policy for a participant and superscript n for non-participant.

Proposition 3 (Domestic Participant Under Partial Liberalization) Under partial liberal-

1zation, when participating in the domestic risky asset market the domestic investor consumes

IndéRy

1 _
}JL?pdo BT TRy {Eh + ef}gid [Zqg — Rq-Ppal + Ra (Wél — kd> —

a

—5 |:O'zh+0 Ede d+20pdo-edj|i|
at time 0. The vector of optimal post-trade holdings of risky assets is
h 1 (=
Oppd = —Edl (Zd - Rd *PpPd — aagd) .
The remainder of wealth is invested in
hp h
0p, Pao = 1 (WO CPdO phd : OP{Dd - kd)

units of the risk-free bond. Consumption at time 1 equals

~hp hp
CPdl_e + 7407 d+0Pd0

(14)

(17)

Partial Liberalization: Domestic participant. The proof is based on the assumption of

CARA preferences and joint Normal distribution of random variables. Proof proceeds along exactly

the same lines as for the participant under complete segmentation. m

Proposition 4 (Foreign Participant Under Partial Liberalization) When participating in

the partially liberalized risky asset market foreign investor consumes

h 1 — - IH(SRf
prO = —1+R [eh-i-a};{f[z—Rf-pP]-O—Rf(W&—kf)— -
a
~2 |03 + O n8)  + 2080t |

at time 0. The vector of optimal post-trade holdings of risky assets is
o, = Lix1(z-R h
Pf= z—R;-pp—aoy,).
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The remainder of wealth is invested in
h, h h h
O30 =Ry (W3 — ity — - 03, — k) (20)
units of the risk-free bond. Consumption at time 1 equals
Ay =+ B0, + 0, (21)

Proof. The proof is based on the assumption of CARA preferences and joint Normal distribu-
tion of random variables. Proof proceeds along exactly the same lines as for the participant under

complete segmentation. m

B Appendix: Single Factor Model

B.1 Complete Segmentation

Generalized Sharpe Ratio. The expression for S%’,m (h) is obtained by direct computation. For
all domestic investors, h € D, Cov (gh, Ed) = bg - B4, and C'ov (éh, Ef) = 0. For all foreign investors,
heF, Cov (Eh,Ef) = b? - B, and Cov (Eh,Ed) =0. Also, 1 = 1/Var (Zn).
2
S%,m (h) = (Em — Ry psm—a- b}rln : ﬂm) / (57271 + Ugm)

= a2i [sz - bglr > 2aR .k,

B2, +o2 LT

1
pMs = —/ b dP™ (h) .
m ]P)m(MS) Ms m ( )

B.2 Partial Liberalization

Computation of P? (D‘;‘;). For uniform distribution bg ~ Uniform (bglin,bdmax), PDF¢ (bg‘) =

1/ (bfinax - bfinin), by direct computation:

dP? (h) = /
Dy Dy

bg* 1 bglax 1
- S —; - / S —
/ngin bgla.x _ bgnn d bs** bglax _ bdmln d
B 2\/2ade;dVar [Zd]
s (O™ —b7™)

P4 (D) PDF (b)) db)
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This gives P¢ (DI;D) in terms of the price of the domestic risky asset, pp 4 (a quantity determined in

equilibrium) and other parameters of the problem.

Computation of covariance:

Cov [zd,'e@%] — / Cov [zd,éﬂ dP? (h) = / B o A0l
DY, DY, d d
_ ,Bd bglin + bglax B 2 (Ed — dep?d) \/QaRdlfdear [5(1] '
2 Baa? (U7 — V™)
Generalized Sharpe Ratio:
2 1 - n ~1\? 1 = ~n ~ 1)?
Sp(h) = m <zd — Ryppg — aCov [e ,de + VT[Ef] (zf — Rypp s —aCov [e ,ZfD
— Vaﬂ”l[zd] (Ed — prp,d)2 + ﬁ[gf] (?f — prpJ — ab?ﬁf)Q .

Computation of price of the foreign asset, pp ;.

Remark 8 In general, suppose A >0 and x1 = % — @, To = % + @ so that x1 < x9, then

1,1 bmax
/ ;.der/ v - 2/C —,
prmin bmax _ bmm - bmax _ bmln A (bmax _ bmln)
T pmax max min 2B
/#dm/ b g - R Ve
pmin bmax _ bmln - bmax _ bmln 2 A . A [bmax _ bmln]
Then, compute
P = 1o
A (b — ppin)
. pmax 4 bmin 23\/6
Cov [Zf7 e}—]p{| - ﬁf 2 B 6f max min
A-A [bf — b }

A = aﬁf Var[z4]
B = /Varlz](Z; — Reppy)
VO = \/Var 2] \/Z(LRfk’fVaT [Za] — (Za — prP7d)2

The price of foreign asset,

1 aCov {Ef,'evflg}

— ~ ~TP
Ppf = R_f 2f = W = [27 —pp Ry P! (F£) = aCov {Zf,e]:P}
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a 2[z¢ — pp R VC pmax | pymin 2BVC
[Zf - pnyRf] = [ ! mfi)’f fjin + aﬁf 2 N al@f max min
A(bf _bf ) A‘A{b —bf }
o, I pin 2 [[zr —ppsRf] A—aB;B]VC
o f 2 max min
A A (e —ppin)

pmax pmin 2\ /Var [z4] (5 — ppsRy) [aB; — aB;] VO

- aﬂf 2 A-A <br}nax N bI;lin)
g

Domestic Asset Price:
24P (DB +Z4P! (FB) — aCov [zd, '6'1775} — aCow [zd, ’éfﬂ
RyPd (D’}’)) + Rf]P’f (.7:11;)

zZ,P? (DII’;) +z4Pf (.7-"]1,-’,) —aCov {Zd,é)pf’}
RqP4 (D) + RyP! (F7)
bdmin + bdmax
2

prPd =

= (ppaRa —Zq) = —afBy + [2a — ppaRys]| P/ (7p)

where we use previously derived expressions for P¢ (D%) and Cov {Ed,éJDZI)’] , Cov [gd,gf }’;] = 0.
Since Ry = Ry,

brdnin 4 brdnax

[1+ P/ (7p)]

Zd — praRd = aﬂdQ

B.3 Welfare: Domestic Investors

Analysis of Type A investors. Type A domestic investors participate in the domestic risky

asset market before and after partial liberalization. For such investors,

Ba[d] = sl { -t [FA .
a ] = aaw] oo { -t | ]

For an agent of this type, welfare under partial liberalization exceeds the welfare under complete

segmentation if and only if,

Ib [Wﬂ > Jay [Wﬂ > Spa(h) > S5, (h)

v

<gd —ppaRa— aﬂdbg’)? (Ed —ps,allg — aﬂdbg>2

39



Proof (Aggregate Welfare of Type A Domestic Agents). The Theorem states that if the
center of mass of the domestic economy under complete segmentation is positive, bdDS > 0, there
exist such domestic and foreign economies that the total utility of domestic investors of Type A
decreases with partial liberalization.

To prove that such case exists it is sufficient to provide one example. Aggregate welfare of Type
A domestic investors decreases in the following numerical example. Parameter values are: a = 0.5,
6 = 0.99. Domestic economy: bfinin = —4, b7® = 5; For all Vh € D : eh = bZ, WéL = 2, azg =1;
kg =055 Ry =1,2z3=1, 8; =1, Ugd = 1. Foreign economy: b‘}“in = -2, b‘}“ax = 4; For all
Vhe F:eh= b';, Wh =2, ag? =1, k; =001, Ry =1,z =1, 3y = 1, agf = 1. Segmented and
partial liberalization equilibria in the domestic market are:

psa = 0.75, Dgq = (—4,—1.59762) U (2.59762,5) ,
ppa = 0.872406, Dpg = (—4,—-1.84243) U (2.35281,5) .

A[D] = (—4,-1.84243) U (2.59762,5) .
In this example, aggregate welfare of Type A domestic investors falls after partial liberalization,
JAg 4= —10.5939 > JAp,; = —10.9122.

This is no the only possible set of parameter values. There are infinitely many economies in which

the theorem holds. Q.E.D.

Remark (Aggregate Welfare of Type A Domestic Agents). We briefly comment on the

difficulty of analytical characterization of aggregate utility in the model.
Definition 9 The error function erf (z) is the integral of the Gaussian distribution,
2 (7 e
erf (2) = —/ et
VT Jo

The following relationships hold:

lim erf(2) =1, erf (y) = 2@ (\/5 . y) -1,

Z—+00

where ® () is the standard Normal cumulative density function. The imaginary error function

erfi(z) is defined as

erfi(z) =erf(z-1) /i.
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To compute aggregate welfare for a set of participants we need to integrate the individual’s
indirect utility function over the set. For example, total utility of domestic Type A agents under
segmentation, JAg 4, is given by

JAg, = [/bgp_\/K_d —Jg’d [W(ﬂ de + /bﬁ‘a" —Jg’d [W(ﬂ dbg] .
S N O e
This integral cannot be expressed in terms of elementary (analytic) functions. The structure of the
integral as the same as the integral over the Normal density, which, too, does not have an analytic
expression. To see this, observe that the function Jg d [W(ﬂ is proportional to the term that has

the same structure as the Normal density:
h @ AN P
Jg,d [W0i| o exp {—TRd |:bd — 5 (bd> + %Ss’d (h):| } .
Just as an integral of the Normal density over a set can be written using the error function, the
integral of the indirect utility function can be written using Er fi (-).

Integration of utility of non-participants. In the single factor model, expected endowment

payoff is " = bl . Integrating derived utility of wealth over an interval (a set of agents) yields:

/B T [W—h] dbh, = S+ Rn) Rm)3/2 Z x exp
A pmax _ bnmlin m a (bgllax _ b%in) 2

m

1+2aRmW0 — a?0? o +2R,,InéR,,
(1+Rm)

> [Erﬁ <_1+—‘1A> _ FErfi <_1+—GB)
2(1+Ry) 2(1+ Rm)

Integration of utility of participants (under segmentation). In the single factor model,

expected endowment payoff is € = b? . Integrating derived utility of wealth over an interval (a set

of agents) yields:

/ * Jom V7] [Wh.] dbh

bmax _ bmln

A
o 1+R 3/2 ﬁ2 a L Ry InéR,,
T a(bmax — pmin) bmln X exp {—m [Rm (Wo - km) + T} }
) <—1 +ab%s’m) B2 +o?
xeXp{z(HRm)gfm}xeXp T 2(1+ Ru) 0?2
(‘H“bxs’mwz +(-1+a-A)oe (=1 +abhs™) B2, + (<14 a- B)o?
x | Erfi — Erfi
V2(U+ R) 02 (62, +02,) V24 R o2, (52 +02,)
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A similar expression holds for the case of partial liberalization. For example, to obtain the expres-
sion for integration of utility of domestic participants under liberalization (m = d), replace b%s’m

in the expression above with bdDP .

Proof (Aggregate Welfare of Domestic Agents). The Theorem states that if the center of
mass of the domestic economy under complete segmentation is positive, bgs > 0, there exist such
domestic and foreign economies that the total utility of domestic investors is lower under partial
liberalization than under complete segmentation.

To prove that such case exists it is sufficient to provide one example. In the following numerical
example aggregate welfare of domestic investors is lower under partial liberalization than under
complete segmentation. Parameter values are: a = 0.5, 6 = 0.99. Domestic economy: bg‘in = —4,
bPax = 5.5; For all Vh € D : e = bt Wl = 2, agg =1;ka=055Ri=1,Z4=1,8;,=1,02, =0.1
(this is relatively low level of domestic asset idiosyncratic risk). Foreign economy: b‘}‘in = -2,
P = 4; For all Vh € F : 2" = b, W} = 2, 03? =1 k=01, Ry =1,z =1,6;=1,02 = 1.
Segmented and partial liberalization equilibria in the domestic market are:

psa = 0.625,
Dsa = (—4,—0.805635) U (2.30563,5.5)

ppd = 0.788,

Dpa = (—4,—1.13204) U (1.97923,5.5)

)

In this example, aggregate welfare of domestic investors is lower under partial liberalization than

under complete segmentation.
Jsa=—13.4421 > Jpg = —14.0126.

This is no the only possible set of parameter values. There are infinitely many economies in which

the theorem holds. Q.F.D.

42



References

[1]

[11]

[12]

Adler, M. and B. Dumas, 1975, Optimal international acquisitions, Journal of Finance 30,

1-19.

Adler, M. and B. Dumas, 1983, International Portfolio Choice and Corporation Finance: A
Synthesis, Journal of Finance 38, 925-984.

Alexander, Gordon, Cheol Eun, and Sundaram Janakiramanan, 1987, Asset pricing and dual

listing on foreign capital markets: A note, Journal of Finance 42, 151-158.

Basak, Suleyman, 1996, “An Intertemporal Model of International Capital Market Segmenta-
tion,” The Journal of Financial and Quantitative Analysis, Vol. 31, No. 2, 161-188.

Basak, Suleyman, and Domenico Cuoco, 1998, “An Equilibrium Model with Restricted Stock
Market Participation,” The Review of Financial Studies 11, 309-341.

Bekaert, Geert, 1995, Market integration and investment barriers in emerging equity markets,

World Bank Economic Review 9, 75-107.

Bekaert, Geert, and Campbell R. Harvey, 1995, Time-varying world market integration, Jour-
nal of Finance 50, 403-444.

Bekaert, Geert, and Campbell R. Harvey, 1997, Emerging equity market volatility, Journal of
Financial Economics 43. 29-77.

Bekaert, Geert, and Campbell R. Harvey, 2000, Foreign speculators and emerging equity mar-
kets, Journal of Finance 55, 565-613.

Bekaert, Geert, Campbell R. Harvey, Christian Lundblad, “Does Financial Liberalization Spur
Growth?” NBER Working Paper No. 8245, 2001.

Bennett, James, and Leslie Young, 1999, “International Stock Market Equilibrium with Het-
erogenous Tastes,” The American Economic Review, Vol. 89, No. 3, 639-648.

Bhagwati, Jagdish. “The Capital Myth,” Foreign Affairs, May/June 1998, pp. 7-12.

43



[13]

[14]

[20]

[21]

[22]

F. Black. “International Capital Market Equilibrium with Investment Barriers.” Journal of

Financial Economics 1 (December 1974), 337-352.

Boubakri, Narjess, and Jean-Claude Cosset, 1998, The financial and operating performance of

newly privatized firms: Evidence from developing countries, Journal of Finance 53, 1081-1111.

Buckberg, Elaine, 1995, Emerging stock markets and international asset pricing. World Bank

FEconomic Review 9, 51-74.

Chari, Anusha and Henry, Peter Blair. “Capital Account Liberalization: Allocative Efficiency
or Animal Spirits,” NBER Working Paper No. 8908, 2002a.

Chari, Anusha and Henry, Peter Blair. “Risk Sharing and Asset Prices: Evidence From a
Natural Experiment.” Stanford University Working Paper, 2002b.

Chen, Zhiwu and Peter J. Knez, 1995, “Measurement of Market Integration and Arbitrage,”
The Review of Financial Studies 8, 287-325.

Clarke, George, Robert Cull, Maria Soledad Martinez Peria, and Susana M. Sanchez, 2003,
“Foreign Bank Entry: Experience, Implications for Developing Economies, and Agenda for

Further Research,” The World Bank Research Observer 18, 25-59.

Clarke, George, Robert Cull, Maria Soledad Martinez Peria, and Susana M. Sdnchez, 2004,
“Bank Lending to Small Businesses in Latin America: Does Bank Origin Matter?” Journal of

Money, Credit, and Banking, forthcoming.

Dow, J., and G. Gorton, 1997, “Noise Trading, Delegated Portfolio Management, and Eco-
nomic Welfare,” Journal of Political Economy, 105, 1024-1050.

Dumas, Bernard and Raman Uppal, 2001, “Global Diversification, Growth, and Welfare with
Imperfectly Integrated Markets for Goods,” Review of Financial Studies 14, 277-305.

Edison, Hali, Michael Klein, Luca Ricci, and Torsten, Sloek, “Capital Account Liberalization
and FEconomic Performance: Survey and Synthesis,” NBER WP# 9100, 2002.

FErrunza, Vihang, and Etienne Losq, 1985, International asset pricing under mild segmentation:

Theory and test, Journal of Finance 40, 105-124.

44



[25]

[26]

[35]

Errunza, Vihang, and Etienne Losq, 1989, Capital flow controls, international asset pricing,

and investors welfare: A multi-country framework, Journal of Finance 44, 1025-1037.

FErrunza, Vihang, and Etienne Losq, and Prasad Padmanabhan, 1992, Tests of integration,
mild segmentation, and segmentation hypotheses, Journal of Banking and Finance 16, 949-

972.

Errunza, Vihang, and Darius Miller, 2000, Market segmentation and the cost of capital in

international equity markets, Journal of Financial and Quantitative Analysis 35(4).

FErrunza, V. and L. Senbet, 1981, The effects of international operations on the market value

of the firm: Theory and evidence, Journal of Finance 36, 401-417.

Errunza, Vihang, Lemma Senbet, and Ked Hogan. “The pricing of country funds from emerging
markets: Theory and Evidence.” International Journal of Theoretical and Applied Finance 1

(1998) 111-143.

Fun, Cheol, and Sundaram Janakiramanan, 1986, A model of international asset pricing with

a constraint on foreign equity ownership, Journal of Finance 41, 897-914.

Feldstein, Martin, and David Hartman, 1979, “The Optimal Taxation of Foreign Source In-

vestment Income,” The Quarterly Journal of Economics 93, 613-629.

Fischer, Stanley, “Capital Account Liberalization and the Role of the IMF,” Princeton Essays

i International Finance, 207, 1998, pp. 1-10.

Foerster, Stephen, R., and G. Andrew Karolyi, 1999, The effects of market segmentation and
investor recognition on asset prices: Evidence from foreign stocks listing in the United States,

Journal of Finance 54, 981-1013.

Goetzmann, William N., Ukhov, Andrey and Zhu, Ning, “China and the World Financial Mar-
kets 1870-1930: Modern Lessons From Historical Globalization (English Version)” (October
2001). Yale ICF Working Paper No. 00-62. http://ssrn.com/abstract=289139

Gourinchas, Pierre Olivier and Olivier Jeanne, “On the Benefits of Capital Account Liberal-

ization,” Princeton University Working paper.

45



[36]

[37]

[38]

[40]

[41]

[42]

[43]

[44]

Grauer, F. L., R. H. Litzenberger, and R. E. Stehle, 1976, Sharing rules and equilibrium in an

international capital market under uncertainty, Journal of Financial Economics 3, 233-256.

Hargis, Kent, 2002, “Forms of Foreign Investment Liberalization and Risk in Emerging Stock

Markets,” Journal of Financial Research, Spring 2002.

Henry, P., 2000a, Stock Market Liberalization, Economic Reform, and Emerging Market Equity
Prices, Journal of Finance 55, 529-564

Henry, P., 2000b, Do Stock Market Liberalizations Cause Investment Booms, Journal of Fi-

nancial Economics

Henry, Peter Blair, 2003, “Capital Account Liberalization, The Cost of Capital, and Economic

Growth,” American Economic Review

Henry, Peter Blair, “Commentary on Bekaert, Harvey, and Lundbald’s "Equity Market Lib-
eralization in Emerging Equity Markets”’ (January 2003). Stanford GSB Working Paper No.
1783. http://ssrn.com/abstract=381282

Hietala, P.K., 1989, “Asset Pricing in Partially Segmented Markets: Evidence from the Finnish
Market,” Journal of Finance, 44, 697-715.

Jorion, Philippe, and William N. Goetzmann, 1999, “Global Stock Markets in the Twentieth
Century,” The Journal of Finance, 54, 953-980.

Kaminsky, Garciela Laura, and Sergio L. Schmukler, 2004, “Short-Run Pain, Long-Run Gain:
The Effects of Financial Liberalization,” World Bank Working Paper 2912, also NBER Working
Paper 9787.

Kim, E.H., V. Singal, “Stock Market Openings: Experience of Emerging Economies,” Journal
of Business, 73, 2000, pp. 25-66.

McKinnon, Ronald I. The Order of Economic Liberalization. Johns Hopkins University Press,
Baltimore, 1991.

46



[47]

[57]

Obstfeld, Maurice. “How Integrated Are World Capital Markets? Some New Tests,” in
Guillermo Calvo, Ronald Findlay, Pentti Kouri, and Jorge Braga de Macedo, eds. Debt, sta-
bilization and development: Essays in memory of Carlos Diaz-Alejandro. Oxford: Blackwell,

1989, pp. 134-55.

Obstfeld, Maurice. “Risk-taking, global diversification, and growth,” American Economic Re-

view 84, 1994, pp. 1310-29.

Patro, Dilip K., and John K. Wald, 2004, “Firm Characteristics and the Impact of Emerging

Market Liberalizations,” Journal of Banking and Finance, forthcoming.

Peria, Maria Soledad Martinez, and Ashoka Mody, 2004, “How Foreign Participation and Mar-
ket Concentration Impact Bank Spreads: Evidence from Latin America,” Journal of Money,

Credit, and Banking, forthcoming.

Rajan, Raghuram G., and Luigi Zingales, “The Great Reversals: The politics of Financial

Development in the Twentieth Century,” Journal of Financial Economics 69, 5-50.

Rodrik, Dani. “Who needs capital account convertibility?” Princeton Essays in International

Finance, 207, 1998, pp. 55-65.

Rodrik, Dani, 2000, “Governing the Global Economy: Does One Architectural Style Fit All?
In S. Collins and R. Lawrence, eds., Brookings Trade Forum 1999, Brookings Institution,

Washington, DC.

Schmukler, Sergio L., 2003, “Financial Globalization: Gain and Pain for Developing Coun-
tries,” World Bank Working Paper.

Senbet, L., 1979, International capital market equilibrium and the multinational firm financing

and investment policies, Journal of Financial and Quantitative Analysis 14, 455-480.

Stapleton, Richard, and Marti Subrahmanyam, 1977, Market imperfections, capital market

equilibrium, and corporate finance, Journal of Finance 32, 307-319.

Stiglitz, Joseph. Globalization and Its Discontents. W.W. Norton, New York, (2002).

47



[58]

[59]

[60]

[64]

[65]

Stulz, Rene M., 1981a, A model of international asset pricing, Journal of Financial Economics

9, 383-403.

Stulz, Rene M. “On the Effects of Barriers to International Investment.” The Journal of

Finance 36:4 (September 1981), 923-934.

Stulz, René M., 1999a, International portfolio flows and security markets, in Martin Feldstein,

ed.: International Capital Flows, University Chicago Press, Chicago, Illinois.

Stulz, René M., 1999b, Globalization and the cost of equity capital, Working paper, The New
York Stock Exchange (NYSE Working Paper 99-02).

Stulz, René M., 2005, “The Limits of Financial Globalization,” Journal of Finance, forthcom-

ing.

Stulz, René M., Walter Wasserfallen, 1995, “Foreign Equity Investment Restrictions, Cap-
ital Flight, and Shareholder Wealth Maximization: Theory and Evidence,” The Review of
Financial Studies Vol. 8, no. 4, pp. 1019-1057.

Subrahmanyam, M. G., 1975a, On the optimality of international capital market integration,

Journal of Financial Economics 2, 3-28.

Subrahmanyam, M. G., 1975b, International capital market equilibrium and investor welfare
with unequal interest rates, in E. J. Elton and M. J. Gruber, eds.: International Capital

Markets (North Holland, Amsterdam).

Summers, Lawrence H. “International Financial Crises: Causes, Prevention, and Cures,”

American Economic Review, 2000, Vol. 90, No. 2, pp. 1-16.

Tadesse, Solomon, 2003, “Financial Architecture and Economic Performance: International

Evidence,” Journal of Financial Intermediation, Vol. 11. (See SSRN Announcement).

Tesar, Linda L., and Ingrid M. Werner, 1998, The internationalization of securities markets
since the 1987 crash; in Robert E. Litan and Anthony M. Santomero, eds.: Brookings- Wharton

Papers on Financial Services (Brookings Institution Press, Washington).

48



[69] van Wincoop, Eric, 1994, “Welfare Gains from International Risk Sharing,” Journal of Mon-
etary Economics 34, 175-200.

49



Figure 1. Boundaries of Participation Set of Domestic Investors under Complete Segmentation
as a Function of Domestic Participation Cost, k’g. Two cases of domestic idiosyncratic volatility
(error variance) are shown: “Low,” 02, = 0.1 (red), and “High,” 02, = 1.0 (blue). High idiosyncratic
volatility diminishes the set of participating agents because the benefits from participation are lower.
Other parameter values are: a = 0.5, 6 = 0.99. Domestic economy: b‘dnin = —4, bi** =5, e = bg
Vh € D, Wé‘ =2 Vh € D, Ugg =1Vh € D, k:g =0.55, Rg =1,z =1, 84 = 1. Foreign economy:
BP = =2, b}nax:zl,éh:b?Vhe}", W§ =2Vhe F, aj,; =1VYheF, k}”:o.m, Ry=1,7;=1,
Bf =1, o2 =1

Figure 2. The Set of Domestic Participating Agents. The z-axis is the agent’s factor loading,
bg. The cases shown are: Complete Segmentation (blue), Partial Liberalization when initial center
of mass is positive (green), and Partial Liberalization when initial center of mass is negative (red).

Figure 3. Change in Aggregate Welfare of Domestic Type A Investors as a Function of Do-
mestic Participation Cost. Three cases of idiosyncratic risk of the domestic asset, 02 , are shown.
Parameter values are: “High” error variance o2, = 1 (blue); “Intermediate,” o2, = 0.7 (green);
“Low,” a = 0.1 (red). Other parameter values are the same as for Figure 1.

Figure 4. Change in Aggregate Welfare of Domestic Type A Investors as a Function of For-

eign Participation Cost. Three cases of idiosyncratic risk of the domestic asset, (78 , are shown.
Parameter values are: “High” error variance o2, = 1 (blue); “Intermediate,” 02, = 0.7 (green);
“Low,” a = 0.1 (red). Other parameter values are the same as for Figure 1, except that domestic

participation cost is fixed, kzg = 0.55.

Figure 5. Change in Aggregate Domestic Welfare as a Function of Foreign Participation Cost.
Three cases of idiosyncratic risk of the domestic asset, o2 ,» are shown. Parameter values are:
“High” error variance 02, = 1 (blue); “Intermediate,” 02, = 0.7 (green); “Low,” 02, = 0.1 (red).
Other parameter values are the same as for Figure 1, except 07'** = 5.5; domestic participation fee
is fixed, k:g = 0.55.

Figure 6. Change in Aggregate Domestic Welfare as a Function of Domestic Participation
Cost. Three cases of idiosyncratic risk of the domestic asset, 02 , are shown. Parameter values are:

“High” error variance 02, = 1 (blue); “Intermediate,” o2, = 0.7 (green); “Low,” 02, = 0.1 (red).
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Other parameter values are the same as for Figure 1, except b7'** = 5.5; foreign participation fee
is fixed: kf =0.1.

Figure 7. Utility of Domestic Agents Under Complete Segmentation and Partial Liberalization.
The z-axis is the agent’s factor loading, bZ. The y-axis is the level of lifetime utility of consumption.
Blue line is utility under segmentation; green line is utility under partial liberalization. Parameter
values are the same as for Figure 1, except b7** = 5.5; foreign participation fee is fixed: kjf =0.1;
domestic error variance is o2 ,=0.1.

Figure 8. Percent Change in Aggregate Utility of Domestic Agents. The y-axis is the percent
change in level of aggregate utility of domestic agents. Parameter values are: “High” error variance

02, =1 (blue); “Intermediate,” 02, = 0.7 (green); “Low,” 02, = 0.1 (red). Other parameter values

€d
are the same as for Figure 1, except b7'** = 5.5; domestic participation fee is fixed, k‘g = 0.55.

Figure 9. Percent Change in Utility of Domestic Agents. The z-axis is the agent’s factor
loading, bg. The y-axis is the percent change in level of lifetime utility of consumption. Parameter
values are the same as for Figure 7.

Figure 10. Equivalent Wealth Variation for Domestic Economy as a Function of Domestic
Participation Cost. Two cases of domestic idiosyncratic volatility are shown: “Low,” o2 , = 0.1
(red), and “Intermediate,” 02, = 0.7 (green). Parameter values are the same as for Figure 7.

Figure 11. Equivalent Wealth Variation for Individual Domestic Agents. The z-axis is the
agent’s factor loading bg. The y-axis shows percent change in initial wealth that makes the agent
indifferent between segmentation and liberalization. A positive value indicates that under liber-
alization an agent needs to receive additional wealth to compensate for utility loss. Two cases of
domestic idiosyncratic volatility are shown: “Low,” o2 = 0.1 (red), and “Intermediate,” o2 , =07

(green). Parameter values are the same as for Figure 7.
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Figure 1: Boundaries of Participation Set of Domestic Investors under Complete Segmentation as a
Function of Domestic Participation Cost, kg. Two cases of domestic idiosyncratic volatility (error
variance) are shown: “Low,” ¢2 = 0.1 (red), and “High,” 02 = 1.0 (blue). High idiosyncratic
volatility diminishes the set of participating agents because the benefits from participation are
lower. Other parameter values are: a = 0.5, § = 0.99. Domestic economy: bg‘in = —4, b7 =5,
e = bt Vh € D, W§:2Vhep,agg:1VheD,kf;:o.55,Rd:1,zd:1,5d:1. Foreign
economy: b}ni“ = -2, bIJPaX =4, e = b’} Vh € F, Wél =2Vh e F, 03? =1Vh e F, k}c = 0.01,
szl,zf:Lﬁf:l,agf:L
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Figure 2: The Set of Domestic Participating Agents. The z-axis is the agent’s factor loading, bZ.
The cases shown are: Complete Segmentation (blue), Partial Liberalization when initial center of

mass is positive (green), and Partial Liberalization when initial center of mass is negative (red).
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Figure 3: Change in Aggregate Welfare of Domestic Type A Investors as a Function of Domestic
Participation Cost. Three cases of idiosyncratic risk of the domestic asset, o2 ,» are shown. Param-
cter values are: “High” error variance 02, = 1 (blue); “Intermediate,” o2, = 0.7 (green); “Low,”

o? = 0.1 (red). Other parameter values are the same as for Figure 1.
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Figure 4: Change in Aggregate Welfare of Domestic Type A Investors as a Function of Foreign

Participation Cost. Three cases of idiosyncratic risk of the domestic asset, o2 ,» are shown. Pa-

rameter values are: “High” error variance o2, = 1 (blue); “Intermediate,” 02, = 0.7 (green);

“Low,” o2 = 0.1 (red). Other parameter values are the same as for Figure 1, except that domestic

participation cost is fixed, k‘g = 0.55.
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Figure 5: Change in Aggregate Domestic Welfare as a Function of Foreign Participation Cost.

Three cases of idiosyncratic risk of the domestic asset, o2 ,» are shown. Parameter values are:

2 = 0.7 (green); “Low,” 02 = 0.1 (red).

T g : 2 73 : 9
High” error variance o2, = 1 (blue); “Intermediate,” o,

Other parameter values are the same as for Figure 1, except b7'** = 5.5; domestic participation fee

is fixed, k¢ = 0.55.
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Figure 6: Change in Aggregate Domestic Welfare as a Function of Domestic Participation Cost.

2

z,» are shown. Parameter values are:

Three cases of idiosyncratic risk of the domestic asset, o
“High” error variance 02, = 1 (blue); “Intermediate,” 02, = 0.7 (green); “Low,” 02, = 0.1 (red).

Other parameter values are the same as for Figure 1, except b7'** = 5.5; foreign participation fee

is fixed: k;}” —0.1.
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Figure 7: Utility of Domestic Agents Under Complete Segmentation and Partial Liberalization. The
r-axis is the agent’s factor loading, bg. The y-axis is the level of lifetime utility of consumption.
Blue line is utility under segmentation; green line is utility under partial liberalization. Parameter
values are the same as for Figure 1, except b7'** = 5.5; foreign participation fee is fixed: k:]]f =0.1;

domestic error variance is o2 ,=0.1.
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Figure 8: Percent Change in Aggregate Utility of Domestic Agents. The y-axis is the percent
change in level of aggregate utility of domestic agents. Parameter values are: “High” error variance
agd =1 (blue); “Intermediate,” Ugd = 0.7 (green); “Low,” Ugd = 0.1 (red). Other parameter values

are the same as for Figure 1, except b7'** = 5.5; domestic participation fee is fixed, kg = 0.55.
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Figure 9: Percent Change in Utility of Domestic Agents. The z-axis is the agent’s factor loading,
b}dL. The y-axis is the percent change in level of lifetime utility of consumption. Parameter values

are the same as for Figure 7.
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Figure 10: Equivalent Wealth Variation for Domestic Economy as a Function of Domestic Partici-
pation Cost. Two cases of domestic idiosyncratic volatility are shown: “Low,” o2 , =01 (red), and

“Intermediate,” o2 , =07 (green). Parameter values are the same as for Figure 7.
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Figure 11: Equivalent Wealth Variation for Individual Domestic Agents. The x-axis is the agent’s
factor loading bg. The y-axis shows percent change in initial wealth that makes the agent indifferent
between segmentation and liberalization. A positive value indicates that under liberalization an
agent needs to receive additional wealth to compensate for utility loss. Two cases of domestic
idiosyncratic volatility are shown: “Low,” 02, = 0.1 (red), and “Intermediate,” o2, = 0.7 (green).

Parameter values are the same as for Figure 7.
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